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TLC2201, TLC2201A,TLC2201B
— Advanced LinCMOS™ LOW-NOISE PRECISION
OPERATIONAL AMPLIFIERS

SEE ORDER OF DATA FOR ERRATA INFORMATION

D3173, NOVEMBER 1988

® TLC2201B Is 100% Tested for Nolse:
25 nVWHz Max atf = 10 Hz
12nVAHzZ Max at f = 1 kHz

® Low Input Offset Voltage ... 200 pV Max

® Excellent Offset Voitage Stability
with Temperature ... 0.5 uV/°C Typ

description

The TLC2201, TLC2201A, and TLC2201B are
precision, iow-noise operational amplifiers using
Texas Instruments Advanced LinCMOS™
process. These devices combine the noise
performance of the lowest-noise JFET amplifiers
with the dc precision avallable previously only in

bipolar amplifiers. The Advanced LinCMOS™

process uses silicon-gate technology to obtain
Input offset voltage stabllity with temperature and
time that far exceeds that obtainable using metal-
gate technology. In addition, this technology
makes possible input impedance levels that meet
or exceed levels offered by top-gate JFET and
expensive dielectric-isolated devices.

The combination of excellent dc and noise
performance with a common-mode input voltage
range that includes the negative rail makes these
devices an ideal choice for high-impedance, low-
level signal conditioning applications in sither
single-supply or split-supply configurations.

The device inputs and outputs are designed to withstand —100-m.

® Low Input Bias Current ... 1pA Typ

atTp = 25°C

Fully Specified for Both Single-Supply
and Spiit-Supply Operation

Common-Mode Input Voltage Range
Includes the Negative Rail
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10 100
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1k 10k

A surge currents without sustaining latchup.

In addition, internal ESD protection circuits prevent functional failures at voltages up to 2000 V as tested under
MIL-STD-883C, Method 3015.2; however, care should be exercised in handling these devices as exposure
to ESD may result in degradation of the device parametric performance.

AVAILABLE OPTIONS

Vp max Vi, max PACKAGE j
Ta (VIOM®XI¢ g0 bt s o pkHz!  SMALL- PLASTIC CERAMIC CHip METAL |
AT 25°C AT 25°C | AT 25°C OUTLINE DIP nip CARRIER CAN :
] (D) (P) (JG) (FK) (L)
0°C 200V | 250VAHZ | 120VWHz | TLC2201BCD TLC2201BCP TLC2201BCJG _— TL02201W
to 200pV | 35nVAHZ | 150vVFz | TLC2201ACD TLC2201ACP  TLC2201ACJG TLC2201ACL !
70°C | 500 uv —_— —_— TLC2201CD TLC2201CP TLC2201CJG — TLC2201CL
~40°C | 200V | 25nVNHZ | 12 nVAHZ : TLC2201BID  TLG2201BIP TLG2201BLIG —_— TLC2201BIL j
to 200V | 85 nVAHZ { 15 nVAHZ TLC2201AID  TLC2201AIP TLC2201A1JG _— TLC2201AIL :
85°C | 500pv —_— — TLC22011D TLC22011P TLC220110G i TLC2201IL
~55°C | 200pV | 25n0VAHzZ | 120VWHZ | TLC2201 BMD TLGC2201BMP  TLC2201BMJG  TLC2201 BMFK TL02201BME
to 200V | 85 nVAHZ | 16 nVAHZ : TLC2201AMD  TLC2201AMP  TLC2201AMJG TLC2201AMFK  TLC2201AML
126°C | 500 pv o —_ TLC2201MD TLC2201MP TLC2201MJG TLC2201MFK  TLC2201ML -

D packages are available taped-and-reeled. Add R suffix to device

Advanced LinGMOS Is a trademark of Texas Instruments Incorporated.

type when ordering (e.g., TLC2201BCDR).

PRODUCTION DATA documents contain Informaljon

currant as of publication date. Producis conform to ]
sraclllcallons per the ferms of Texas lnstruments TEXAS

standard warranty, Production ’:mcesslng doss not

necessarlly Includs testing of afl parameters. IN STRUMENTS

0884 6-11

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

Copyright © 1988, Texas Instruments Incorporated
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., TEXAS INSTR (LIN/INTFC) 25E D WM 89L1724 D0AODS25 9 mm §
TLC2201, TLC2201A, TLC2201B

Atvanced LinCMOS™ LOW-NOISE PRECISION _
OPERATIONAL AMPLIFIERS™

T -79-08

description (continued)

The M-suffix devices are characterized for operation over the full military temperature range of —55°C to
126°C. The I-suffix devices are characterized for operation from —40°C to 85°C. The C-suffix devices are
characterized for operation from 0°C to 70°C

D, JG, or P PACKAGE FK PACKAGE L PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
QOO
neft U sf]nc 2z2zz2
iN-[J2 70 vpp,
N+[]3  e[Jour
NC []4 18[| NC
Vpp-/GND[]4  s[Inc N- D5 12[] Vo,
NC []e 16[] NC
(@) IN+[]7 15| out Vi _/GND
=] ncfls 14[] NG DD -/GN
2 9 e . Pin 4 of the L package is in electrical
'ﬁ_l B o003 contact with the case.
o 2z2z2
= N
e 8
> >
3 NC - No Internal connection
=)
= equivalent schematic
(_‘; VoD +
@ . . . J S .
L‘é}—m"&l l:hm;l i n;i
— — b— I
IN+ f
Ci ouT
IN~ >—l
__I J
— — | —
o Q4 . i 'F_—"‘I_J,._, ~
13 E‘:S Q17
R S
I A
I L I—Jr——l 4 011—
Q7 Qs Q10 an
— I_J_II-—J R1 R2
k Vpp -
3;
:l,
i {f
2-764 TEXAS b
INSTRUMENTS
0885 6~-12 POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
b




25E D WM 89L1724 00B052L 0 mm
, TLC2201, TLC2201A, TLC2201B
TEXAS INSTR (LIN/INTFC) Advanced LinCMOS™ LOW-NOISE PRECISION

OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-alr temperature (unless otherwise noted)

Supply voltage, Vpp 4 (se Note 1) ...............iiiiis e 8V
Supply voltage, Vpp . (see Note 1) ....................... ; - 7q -08 -8V
Ditferential input voitage (see Note 2) ........................0. .. & 1 A 16V
Input voltage range, V| (any nput, sea Note L I +8V
Input current, I (eachinput) .................... . +5 mA
Output CuIment, I .« ... +50 mA
Duration of short-circuit current at (or below) 25°C (see Note 3)............coovevninnn. .. Unlimited
Continuous total dissipation . .................................. . see Dissipation Rating Table
Operating free-air temperature, Ta: M-suffix .......................... . -55°C to 125°C .
suffix ... —40°C to 85°C 2
Cesuffix oo 0°C to 70°C -
Storage temperature range . .....................unnnnnnnn —65°C to 150°C
Case temperature for 60 seconds: FK Package ............ i 260°c @
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D orPpackage............... 260°C @
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG or L package .............. 300°c =
NOTES: 1. All voltage values, except difierential vollages, are with respect to the midpoint between Vpp +and Vpp . =
2. Differential voltages are at the noninverting input with respect to the inverting input. E
3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the <
maximum dissipation rating is not exceaded. <—U
DISSIPATION RATING TABLE g
PACKAGE _ TA<25°C  DERATING FACTOR  TA=70°C Ta=85°C Ta=125C | 'g
POWER RATING  ABOVE Tp =25°C  POWER RATING POWER RATING POWER RATING ] -
D 725 MW 6.8 mWIC 6T mW 377 W 145 mW ] 2
FK 1375 mwW 11.0 mWrC 880 mwW 715 mwW 275 mw i ()
JG 1050 mW 8.4 mW/°C 672 mW 546 mW 210 mw i
L 650 mW 5.2 mWrC 416 mw 338 mw 130 mw i
P 1000 mwW 8.0 mW/°C 640 mW 520 mW 200 mwW i
recommended operating conditions
M-SUFFIX 1-SUFFIX i C-SUFFIX i i
MIN MAX | WIN MAX | WIN MAx_ | UNIT
Supply voltage, Vpp +23 +8 +23 +8 | £23 +8 v
ﬁ::‘tmvgl':azsd Sl c Vpp - Vbp +-23  Vpp - Vpp +-23 ' VoD - Vpp+=-23] v !

. - —1
Operalng freo-alr -85 125 | -40 85 0 0 | oo
temperalure, Ta |

¥
INSTRUMENTS 2785
POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
0836 6-13
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¢5E D WM 89L1724 0080527 2 W
TLC2201M

Atvanced LIinCMOS™ LOW-NOISE PRECISION T -79-08
OPERATIONAL AMPLIFIERS  7ey 45 INSTR (LIN/INTFC)

electrical characteristics at specified free-air temperature, Vpp + = 5V (unless otherwise noted)

: TLC2201M
PARAMETER TEST CONDITIONS? —_—
| MIN  TYP MAX UNIT
Vio Input ofiset voltage A L _25%C 100 500 . uv
i : Full range - 700 -
’ i i =55°Cto | o
ayio Temperature coefficlent of input offset voltage | i 125°C 0.5 L HVIeC
Input offset voitage long-term drift (see Note 4) Vi = 0, Rs =50Q; 25¢ 0.001 0.005 . uVimo
! 25°C i 0.5 '
1 In| ff Ul i E
0 put offset current Full rangs 500 pA 1
! i 25°C 1 :
I Input bias current : ; a
;JB put bias curren I Full range s00 PA 2
; | i -5 i {
Vicr Common-mode input voltage range l Rg = 500 ; Full range : to v gl
! : ! 27 : i
VoM + Maximum positive peak output voltage swing : ; 25°C 47 48 v 3
t ‘ Fullrange ' 4.7 g
— L= 10ka [ 25°C  _47 a9
Maxi tive peak ou ltage swing ! — e L
VoM - aximum negative peak oufput voltage swing ; CFolirangs . a7 v
i Vo = t4v, i 25°C . 400 560 : b
) | o i BL = 500k, | Fullrange i 200
A Large-signal differential voltage amplification i l
VD ge-signal di g ampl o = 24V, i_25C | @0 100 vimy
'R = 10kQ | Fullrange - 45 k|
. , Vo =0 Vic =Vigrmin, . 25C | 90 115
i { . I
CMRR  Common-mode rejection ratio ' Rg = 500 "Full rangs ! 85 dB
T T
: 25¢c T 90 110
ly- jecti io (AV, /A v =+23Vio+t8V — T
ksvR  Supply-voltage rejection ratio (a DD +/ AVip) l DD+ TFultange T 85 dB
! i 25°C i 11 15
ly curre Vo =0, No load . .
'op Supply current | o © ! Fuli range 15 . mA

operating characteristics at specified free-air temperature, Vpp + = +5 V(unless otherwise noted)

i ! TLC2201M
[ TEST CONDITIONS? —_— T |
ARAMETER i TTMIN TYP MAX UNIT
i 1 i
= = o 25°G ! 2 2.7 !
SR Slew rate at unity gain i Xo _ 110%3!:/ “RL = 10ka, ; ! —— Vis
oL =100 . Fullrange | 1.3 )
) j ' f=10Hz . 25°C 18 i
Vn Equivalent input noise voltage T 250 A { nVNHz
) - ] 1 f=01t01Hz ! 26°C 0.5
-10- | L i
VNPp  Peak-to-peak equivalent input noise voltage T 01110tz 50 07 pnv
In Equivalent input noise current i I 25°C 0.6 - fAWNHzZ
— ] | f=10kHz, R = 10kg, ° o :
Gain-bandwidih product I ¢ = 100pF i 25°C | 1.9 . MHz
om Phase margin at unity gain i BL = 10kQ, C| = 100pF'  25:C i 48°

1Full range Is - 55°C 1o 125°C,
NOTE 4: Typical values are based on the Input offset voltage shift observed through 168 hours of operating life test at T4 = 150°C extrapolated
1o Tp = 25°C using the Arrhenius equation and assuming an aclivation energy of 0.96 eV.




* TEXAS INSTR (LIN/INTFC) 25E D W 89L172Y4 DOBDSZE 4 mm ;

f TLG2201AM, TLC2201BM ]
| Advanced LinCMOS™ LOW-NOISE PRECISION 3
‘ T-79-08 OPERATIONAL AMPLIFIERS fi
electrical characteristics at specified free-air temperature, Vpp £ = £ 5V (unless otherwise noted) §
- TLC2201AM TLC2201BM | . 3
T TEST CONDITIONS? i
PAR-AME ER ¢ MIN  TYP MAX MIN  TYP MAX UNIT i
- 25°C 80 200 80 200 : , 4
Vio Input offset voltage Full range 200 200 | [ 3
| Temperature coeticlent —-55°C to ! i
) o ! B
| wio Input offset voltage 125°C 05 05 i pVrec ; E
| - Input offset voitage : i
= 0, =500 ° X X 3 X : : :
long-tem dif (see Note 4) Vig =0 Ag = 5 25°C 0.001 0.005 0.001 0.005 : pV/mo; ]
25°C 0.5 0.5
, llo Input offset current Full range 500 500 PA
. 25°C 1 1
B Input bias current Full range 500 500 pA | "
-5 -5 <
Vicr 3‘;{:'?;:10:9 Inptt Rg = 500 Full range to fo v Q2 .
ge rang 2.7 27 b
V. Maximum positive peak 25°C 4.7 4.8 4.7 4.8 i v [« :
OM+  guiput vollage swing 1a - 10k Full range 4.7 4.7 | i E E
v Maximum negative peak | - 25°C | —47 -49 -47 -49 iy <L ¥
OM - output voltage swing Fullrange | -4.7 =47 [ ]
Vo = zav, 25°C 400 560 400 560 ! g i
A Large-signal differential R = 500 kQ Full range 200 200 vimvy | © '
VD voitage amplification Vo = 4V, 25°C % 100 90 100 i k] B
R = 10kQ Full range 45 45 ;@ B
Common-mode Vo = 0,Vic = Vicrmin,| 25°C 90 116 90 115 ! ]
OMRR ojection ratio Ag = 500 Fullrange | 85 85 @ | 8- -
Supply-voliage rejection 25°C 90 110 90 110 ! | :
| VDDt = £23Vio+8V !
| KSVR  ratio (avpp £/ aVi0) DD = #23Vio Full range | 85 85 | % -
26°C 11 15 1415 I H
Vo =0, No load
Ipp Supply current 0 =0 0 loa Full range 15 15| mA k
operating characteristics at specified free-alr temperature, VDDt = 15 V(unless otherwise noted) §
- 1
- TLC2201AM TLC2201BM | 1 :
EST CONDITIONS? K
PARAMETER TeeT C s MIN_TYP MAX | miN_Tve max | UMT :
Vo = £23V, :
25°C 2 2.7 2 27
SR Slew rate | AL = 10k, Vius
| at unlty galn CL = 100 pF Full range 1.3 1.3 : .
| " f 1 1
‘ Equivalent Input nolse f= 10Hz 25°C 18 35 18 25 ; 2
YN Lottage (s00 Note 5) T= 1kHz 25°C 8 15 g 1o "R ;
v Peak-to-peak equivalent f=01t1Hz 25°C 0.5 0.5 ! v .
NPP  nput natse vollage f = 0.11010Hz 25°C 0.7 0.7 Lo
In Equivalent input nolse current 25°C 0.6 0.6 [ 1anmz
f = 10kHz, ' ;
Gain-bandwidth product Ry = 10kq, 25°C 1.9 1.9 MHz
CL = 100 pF ]
) AL = 10kQ, . . '
¢m  Phase margin at unity gain CL = 100 pF 25°C 48 48 i
tFull range Is - 65°C to 125°C.
NOTES: 4. Typicalvalues are based onthe Input offset voltage shift observed through 168 hours of operaling life testat Tp = 150°C extrapolated
10 Tp = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
| 6. This parameter Is tested on a sample basis for the TLC2201A and on ail dsvices for the TLC2201 B. For other test requirements,
‘ please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
l
EXAS b 2.767
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electrical characteristics at specified free-air temperature, Vpp = 5V (unless otherwise noted)

. : i TLC2201M
RAMETER ; TEST CONDITIONS? —————
PARAMETE . | _MIN  TYP MAX UNIT
| ©25°C 100 500
Vio Input offset voltage Ny Full range 700" nY
: M ees, .
a\/|o Temperature coefficlent of input offset voltage E i 12:‘,(; to ! 0.5 L UVIeC
]
input offset voltage long-term drift (see Note 4 Vig=0 Rg =500 : 25¢C | 0.001 0.005 - pVimo:
: P 25°C . 0.5 :
] Input offset t ; — :
10 npul ofiset curren | : Full range ; 500 : PA
: i 25°Cc | 1
| input bias current : :
18 nput uree i ' Full range 500 PA
: I 0 :
i : .
© {VicR Common-mods input voltage range i Rg = 500 ! Full range to v
g i i 2.7
! H f . :
B VOH  Maximum high-level output voltage ., RL = 10kQ [ 25°C 47 48 —i v .
g | e
1 H
g VoL Maximum low-level output voltage ilo=0 Fall range | ~ %0 | my
o Vo =1Vioay, 25°C i 150 315 : !
- = 500 kQ, H i :
> Avp Large-signal differential voltage amplification Cé ~ 103 04V Fulelsr?gge + ;: % — V/imv .
_g Rl = 10kQ + Full range 10 ! )
— o . Vo =0 Vc=Vgpmn K 25C 90 110
= CMRR ommon-mode rejection ratio ! : —
=h Com el i Rg = 50Q i Fullrange | 85 i ®
o 25°C | 90 110
P ki ly-voit i io (AV| 1 AV Vpp = 46Vio 16V E -
o SVR  Supply-voltage rejection ratio ( DD + 10 DD o | Full range | a5 dB
25°C | 1 15|
I Supply current . Vo =25V, Noload b—= }
QD uppY " i 70 ; Full range ! 15 i mA
operating characteristics at specified free-alr temperature, Vpp = 5V (unless otherwise noted)
- ! TLC2201M o
RAMETER ! TEST CONDITIONS? —_—
PARAMETE| : T MIN_ TYP MAX UNIT
) ) i Vg = 0. 5V, I 25C | 18 25 :
! SR Slew rate at unity gain 1 ;O_ ?Osk;/)lo 25\/_ 100 F-E I — Vs |
R VL= PR Fulirange | 1. | '
i ., if=10Hz 25°C 18 ' —_—
Vn Equivalent input noise voltage = TkHz 26°C | 3 j nVNHz :
i - - - “1=01t01Hz 25°C 0.5 :
{0- ! -
VNpp  Peak-to-peak equivalent input noise voltage = 09t 10 Tasec : 07 ] uv .
In Equivalent Input nolse current : N 0.6 | tAHz
. . !'t=10kHz, R = 10k, | . i
Gain-bandwidth product i CL = 100 pF 1 25°C 1.8 ' MHz
{ Om Phase margin at unity gain | R = 10kQ, C_ = 100pF; 25°C 45° ;
L H i

YFull range Is - 55°C to 125°C.
NOTE 4: Typical values are based on the input ofiset voltage shift observed through 168 hours of operating life test at Ta =150°C extrapolated
to Tp = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

2.768 Texas WP
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TEXAS INSTR (LIN/INTFC)

25E D EB 89b172Y4 0080530 2 mm
TLC2201AM, TLC2201BM
Advanced LinCMOS™ LOW-NOISE PRECISION

T" 77 - 08 OPERATIONAL AMPLIFIERS

electrical characterlstl.cs at specified free-air temperature, Vpp = 5V (unless otherwise noted)

[ __TLC2201AM TLC22018M _
PARAMETER TEST CONDITIONS! — -
. MIN  TYP MAX © MIN TYP MAX UNIT‘
25°C : 80 200 : 8G 200
Vv Input offset voltage } -
o P 9 Full range ; 400 400 w _
Temperature coefficient ~55°C to o
w0 input offset vollage 125°c ! 0.5 L 0.5 nvree
Input offset voltage i ' i T
=0, Rg = 5 ° : 5 X . .
long-term drift (see Note 4) Vic s =80Q | 25°C E 0.001 0.005 . 0.001 0.005
25°C 0.5 0.5
Input offset current i - . ’
o put offsst curran Full range | 500 . 500 2
U 26°C 1 ; 1 .
1 Input bias current ! : :
18 put B i Full range | 500 . 500 ;
o 4o oot N ) i .
ommon-mode Inpu ;
Vicr P Rg = 500 Fulirange ' to I 1w Y @
voltage range H i -
2.7 ! 2.7 ; =
Maximum high-level 25°C 47 48 T 47 48 : a
R = 10kQ b 4
Von output voltage L Full range 4.7 © 47 Vv E
Maximum low-level 25°C 0 50 0 50 <
=0
VoL oulput voltage '_O Full range 50 ¢ . 50 mv —
Vo =1Vto4V, asC 150 315 . 150 315 g
A Large-signal differential | R = 500 kQ " Full range 75 P75 fvmy O
VD voltage amplification Vo = 1Vtody, ’ 25°C T 25 55 ; 25 55 m -
| AL = t0Kkn Fullrange | 10 i 10 ' ©
Common-mode Vo = 0, Vi = Vigrmin,, 25°C 90 110 180 110 Q
CMRR | cjection ratio Rg = 500 Full range | 85 85 , % 8-
Supply-voltage rejection 25°C | 90 110 " 90 110 '
k =46Vio16V
SVR  tatlo (aVpp 4/ aVig) Vop Fullrange | 85 T o8
i 25°C 1 15! 115 .
Suppl! t Vo = 25V, Noload : —
'op PPl curren o ° i Full range | 15 s M

operating chara;:terlstlcs at specified free-air temperature, Vpp = 5V (unless othérwise noted)

- I TLC2201AM TLC2201BM
TEST CONDITIONSt . : .
PARAMETER i MIN  TYP MAX M!N TYP MAX uNIT
Vo = 05Vto25V,4 L ocsg " -
. | 25°C : 1.8 2.5 1 1.8 25
SR Slew.rate ' R R = 10kR, ; - . = Vs
at unity gain CL = 100 pF [ Ful range i 1.1 R '
Equivalent Input noise f = 10Hz io285°C ! 18 35 : 18 25, .
Vn voltage (see Note 5) 1= 1kHz I 25°C_ | 8 15 5 1z NVAHz )
Vi Peak-to-peak equivalent f=01t01Hz io2sc | 0.5 ; 0.5 v
NPP " Input noise voltage f=01t010Hz 25C 07 : 0.7 e
In Equlvalent input noise current 25°C 0.6 ; _ 06 {ANHz
f = 10 kHz, ! o .
Galin-bandwldth product RL = 10kQ, : "25°C 1.8 ; 1.8 : MHz
CL = 100 pF i = :
Ry = 10kQ, ! - . , .
#m  Phase margin at unity gain Cf = 100 pF 25°C l 45 : 45

TFull range is - 55°C to 126°C.

NOTES: 4. Typicalvalues are based onthe Input offset voltage shift observed through 168 hours of aperating life test at Ta=150°C extrapoiated
{0 T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
5. This parameter is tested on a sample basis for the TLC2201A and on all devices for the TLC2201B. For other iesl requirements.

please contact the factory,

This statement has no bearing on testing or nontesting of other parameters,

0890 A-03
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TEXAS INSTR (LIN/INTFC)

TLC2201] °

Advanced LinCMOS™ LOW-NOISE PRECISION TEXAS INSTR (LIN/INTFC)

OPERATIONAL AMPLIFIERS

25E D

T -79-08

B 48961724 0080531 4 MW

electrical characteristics at specified free-alr temperature, VDD £ = £5V (unless otherwise noted)

: TLC22011
- EST CONDITIONS? !
) Pl?HAMETEH T [¢] MiN_ TYP MAK UNIT
. 26°C 100 500
Vio Input offset voitage Full rangs 550 uv
aylo  Temperature coefticlent of input offset voltage - :3::% o 0.5 pvrec
Input offset voltage long-term drift (see Note 4) Vic =0, Rg = 50Q 25°C 0.001 0.005 EpV/mo
25°C 0.5
lio Input offset current Full range 150 ] pA
- 25°C 1 i
B input bias current Full rangs 1501 pA l
-5 )
o VicR Common-mode Input voltage range Rg = 500 Full range to v
g 2.7
0|
a VoM + Maximum positive peak output voltage swing 26°C 4.7 48 v
2 B AL = 10k Full range 4.7
=2 N 25°C -47 -49
I l
g VoM~ Maximum negative peak output voltage swl ng Fullangs | —4.7 v
a - Vo = 24V, 25°C 400 5§60
. | S R = 500 ka2, Full range 250
> Ayp Large-signal differential voltage amplification Vo =~ 24V, 25°C 90 300 vimv
é AL = 10D Fulltangs | 65
Vo = 0, V| = V|ggpmin, 25°C 90 115
= " iscti " (o] h VIC ICR
. -'-'i CMRR  Common-mode rejsction ratio Rg = 500 Full range 85 dB
2 ksvR  Supply-voltage rejection ratlo (AVpp +/AVio) | Vpp+ = £23Vio£8V 26°C 50110 dB
[7/] Full range 85
. 25°C 1.1 1.5
Vo = 0, No load -
Ibb Supply current [o) o loa Full range 5 mA
operating characteristics at specitied free-alr temperature, VDD + = 5 V(unless otherwise noted)
- ' ; ' ' TLc220n ]
TEST CONDITIONS?
PARAMETER . MIN_TYP MAX UNIT
) Vo = 23V, R = 10k, 25°C 2 27
SR Slew rafe at unity gain Co ,11003;/ L=t l Vius
L= 100p Full range 1.4
f=10Hz 25°C 18
Vn Equivalent input nolse voltage TR 250 s nVHz |
f=01t01Hz 25°C 0.5
VNpp  Peak-to-peak equivalent input noise voltage T 011070 Fz 250 07 nv
In Equivalent Input nolse current 25°C 0.6 1A/NHz
; f=10kHz, R = 10kQ, . :
Galn-bandwidth product CL = 100pF . 25°C 1.9 MHz i
m Phase margin at unity gain R = 10kQ, Ci = 100pF| 25°C 48° ]

1Full range is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed throu,
to Ta = 25°C using the Arrhenlus equation and assuming an activation energy of 0.96 eV.

gh 168 hours of operating life test at T = 150°C extrapolated
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TEXAS INSTR (LIN/INTFC) 258 D WM 89L1724 0080532 L W

TLC2201Al, TLC22018BI
Advanced LinCMOS™ LOW-NOISE PRECISION
T-79-08 OPERATIONAL AMPLIFIERS
electrical characteristics at specified free-air temperature, Vpp + = £5V (unless otherwise noted)
i TLC2201A ! TLC2201B)
PARAMETE! TEST CONDITIONSt — ;
) A R [ MIN_TYP MAX . MIN TYP max UNIT
: I _25°C 80 200 80 200
. Vi Input offset voltage B — ! .
10~ ‘mpuloffsel voliag Full range 350 | a0 "V
Temperature coefficlent | —40°Cto C e
wio input offset voltage l 85°C 05 05 FRVIC
Input offset voltage [ o~ ' : :
long-tarm it (see Note 4)] ¥IC = 0 Rg = 500 j »C 0.001 0.005 i 0.001 0.005 :pV/mo:
- r H
{  25°C 05 0.5
Input offset current [ i
o put offset curren ! Full range 150 150 PA
I 25°¢ 1 1 ;
] Input bias current ; —
B i " IFull range 150 B0 PA
v Common-mode Input R = 500 : Ful _t5 _ts l v g
OR  yoltage range S = i Ul range ° ° i H=
! 27 .27 : =
Maximum positive paak i 25°C 47 48 I 47 438 . [=%
VOM+ g i T — 3
outpot voitage swing R = 10k Full range 4.7 47 . E
v Maximum negalive peak L= 25°C -47 -—49 . —47 —49 ! v <
OM- " output voltage swing | Fullrange | -47 | -47 i —
| Vo = 4V, I 25°C 400 5660 ! 400 560 g
| A Large-signal ditferential Rl = 500 kQ Full range 250 250 vmy' ©
VD yoltage amplification Vo = 24V, 25°C 90 100 90 100 s
AL = 10kQ { Fullrange | 65 {65 8
Common-mode Vo = 0,Vic = Vicgmin,|  25°C 90 115 [ 90 115 o
CMAR rejection rafio Rg = 500 I Full range 85 | 85 K ® 8-
Supply-voltage rejection | 25°¢ 90 110 {9 110 : i
=123Vtot8V ——= 1 :
KSVR  1atio {AVpp +/ AVjQ) VoD ¢ ©E8Y irange 85 85 P
. 25°C 11 15 11 15
=0,  Noload ;
Ibp Supply current Vo =0 o loal [ Full range ; 151 15 mA .
operating characteristics at specified free-air temperature, Vpp + = %5 V(unless otherwise noted)
TLC2201A1 [ Twce201BI 1
EST CONDITIONS! | ——y ;
PARAMETER T MN _TYP MAX | MIN _TYP MAX | UNL
Vo = +23V, ! i ] :
25°C 2 a7 2 27 : i
SR Slew.rate' RL = 10kQ, L= { ! Vs
&t unity gain CL = 100pF ! Fullrange | 1.4 [ 14 i ;
v Equivalent input nolse f = 10Hz I 25c 18 35 AT —
" voltage {see Note 5) f = 1kHz ! 25C | 8 15 . 8 12 :
Peak-to-peak equivalent f=01t1Hz ' 26°C | 0.5 ! 0.5 |
VPP 5 : wo
input nolse voltage f=011010Hz 25°C 0.7 ; 0.7 i i
I Equivalent input noise current | I 25c | 0.6 ; 0.6 | 1ANHz
= 10 khz, ! I i i !
Gain-bandwidth product RL = 10kQ, | 25%¢ l 19 1.9 i MHz
CL = 100 pF | ! ' !
HL : 10kg ! : i ;
i L = ] oo i o ; o ;
om Phase margin at unity gain Cp = 100 pF ! 25°C | 48 ; 48 i

YFull range Is - 40°C to 85°C.
NOTES: 4. Typicalvalues are based on the Input offset voltage shift observed through 168 hours of operating life testat Tp = 150°C extrapolated
10 TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
5. This parameter Is tested on a sample basis for the TLC2201A and on all devices for the TLC2201B. For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)

; TLC2201 ! !
| TEST CONDITIONS! : :
PARAMETER M TVP WAX UNIT
1 25°C 100 500 .
Vio Input offset voltage Full range 50 nv
. . -40°C to
oyio  Temperature coefficient of input offset voltage 85°C 0.5 uv/°c
Input offset voltage long-term drift (see Note 4) Vic=0 Rg = 6002 25°C 0.001 0.005 | pV/mo
! 25°C 0.5
o Input offset current Full range 150 pA
. 25°C 1
2 [IT:] Input bias current Full rangs 156 pA
4]
© | VicR Common-mede input valtage range Rg = 600 Fult range to v
g 2.7
26°C 4.7 4.8
o |V i high-level I R = 10kQ
9' OH qumum gh-level output voltage L Full range a7 v
5. VoL Maximum low-leve! output voltage lo=0 25°C 0 50 mv
=] Full range 50
n.l Vo = 1Vio4dy, 25°C 150 315
y I RL = 500kQ, Full range 100
> AvD Large-signal differential voltage amplification Vo - iVioaV, 55°C 5 P vimv
_g RL = 10kQ Full range 15
= | . . Vo = 0, V|g = Vicgmin, 25°C 90 110
=5 CMRR Common-mode rejection ratio Rg = 500 Full range a5 da8
(] 25°C 90 110
by ly-1 i tio (AV] 1 AV V = 46Vio16V
7 kgvR  Supply-voltage rejection ratio (AVpp + 10) DD Full range 85 dB
25°C 1 1.5
1 Vo =25V, Noload
'op Supply current o Full range 1.5 mA i
operating characteristics at specified free-air temperature, Vpp = 5 V (uniess otherwise noted)
TLC22011
TEST CONDITIONS?
PARAMETER W TYP MAX UNIT
Vo = 0. 5V, 25°C 1.8 25
SR Slew rate at unity gain Ho :)oﬁk\sllto isv 100 bF Vius
L = L= 10PE L eyl range 1.2
) f=10Hz 25°C 18
Vi Equivalent Input nolse voltage TR 250 A nvHHz
. . f=011t1Hz 25°C 0.5
VNpp  Peak-to-peak equivalent input noise voitage T 0 10z 265G o7 pv !
I Equivalent Input nolse current 25°C 0.6 tA/VHz
) f=10kHz, R = 10kQ, i
Galn-bandwidth product CL = 100 pF 25°C 1.8 MHz
Om Phase margin at unity gain RL = 10kQ, C_ = 100pF! 25°C 45°

tFull range Is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TEXAS INSTR (LIN/INTFC) . rw (TLC2201AI, TLC2201BI
Advanced LinCMOS™ LOW-NOISE PRECISION
T - 7 q‘ - 08 OPERATIONAL AMPLIFIERS
electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)
TLC2201A) TLC2201B1 :
E DITIONS! : i
PARAMETER TEST CONDITIONS WMN _ TYP MAX MIN_ TYP MAXK UNIT
25°C 80 200 80 200 !
Vio , Input offset voltage Full range 350 350 uv o,
Tempsrature coefficlent -40°Cto o i
avio of input offset voltage 85°C 05 08 RVI°C i
Input offset voltage |
= 0, = [?] °! 5 3 5 5 :
long-term dift (see Note 4 Vig = 0 Rg = 50 25°C 0.001 0.005 0.001 0.005 uV/mo;
25°C 0.5 0.5 i
lio Input offset current Full rangs 150 150 pA 2
i [ 7 t bias current 25°C ! ! A
1B npu Full range 150 50| P *
4] 0 o4
VicR f:tg";o?amfe meut Rg = 500 Fulrange | to 1o v | 9
9a rang 2.7 27 =
Maximum high-level 25°C 47 48 47 48 Q
VOH  Liput voltage AL = 10ka Ful range | 4.7 47 v E
Maximum Tow-level 26°C 0 50 0 50 <
VoL ouiput voiage lo=0 Full range 50 s ™ -
Vo = 1Vio4V, 26°C 150 315 150 315 g
A Large-signal differential .| R = 500 k@ Full range 100 100 Vimv Q
VD yoltage amplification Vo= 1VioaV, 25°C 25 &5 25 55 -
AL = 10k Fullrangs | 16 15 o
" - 0, = V] in, o [
CMRRA Comr.non mods Vo =0, V¢ ICR min, 25°C 90 110 90 110 a8 o
rejaction ratio Rg = 500 Full range 85 85 (@)
Supply-voltage refectlon 25°C 90 110 90 110 i
= 4, 1
KSVR ot {AVpp +/ AViQ) VoD = 46Vto 16V Fullrangs | 85 85 % |
25°C 1 15 1 15 ;
=25V, load . = i
Ipp Supply cutrent Vo = 25V, Noloa Full rangs Y 151 MA |
operating characterlstics at specitied free-air temperature, Vpp = 5 V (unless otherwise noted)
TLC2201Al TLC22018BI i
t H
PARAMETER TEST CONDITIONS' MR TYP NAX MIN _TYP NAX UNIT H
Slew rate Vo = 06VI025V.1 o0 18 25 18 25
SR ity gal RL = 10kQ, Vius
at unlty gain CL = 100 pF Fulrange | 1.2 12
Equivalent Input noise f=10Hz 25°C 18 35 18 25
Yn voltage (see Note 5) = 1kHz 25°C 8 15 g iz "V i
v Peak-10-peak equivalent f=01101Hz 25°C 0.5 0.5 v -
YNPP tobut nolse voltage T= 011010 Hz 26°C 0.7 0.7 a
In Equivalent Input nolse current 25°C 0.6 0.6 tANHz
f = 10 kHz,
Gain-bandwldth product BL = 10k, 25°C 1.8 1.8 MHz
CL = 100 pF :
L
RL = 10kQ, o . o :
¢m  Phase margin at unlty gain CL = 100 pF 25°C 45 45 .:
1Fuli range Is ~ 40°C to 85°C,
NOTES: 4. Typlealvalues are based onthe input offset voltage shift observed through 168 hours of operating life testat T = 150°C extrapolated
{0 TA = 26°C using the Arrthenlus equation and assuming an activation energy of 0.96 eV.
6. This parameter Is tested on a sample basls for the TLC2201A and on all devices for the TLC2201B, For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
\ T I
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TLC2201C . 25E D WM 89L1724 0080535 1 HE
Advanced LinCMOS™- LOW-NOISE PRECISION TEXAS INSTR (LIN/INTFC)

OPERATIONAL AMPLIFIERS T_ 7 q -0 8

electrical characteristics at specified free-alr temperature, Vpp + = * 5 V (unless otherwise noted)

TLC2201C ! 1
E TEST CONDITIONS? :
PARAMETER MIN_TYP MAX . UNIT
25°C 100 500
Vio . Inputoffset voltage Full range - 500 nv
- 0°Cto {
oyi0 Temperature coefficient of Input offset voitage 70°C 0.5 pvrec f
Input offset voltage long-term drift (see Note 4) Vic = 0, Rg = 500 25°C 0.001 0.005 ‘ yV/mo |
25°C 0.5 i
o Input offset current Full range 00| pA
i 25°C 1
Iis Input blas current Full range 100 pA
.. ) —_ 5
Q© |VicR Common-mode input voltage range Rg = 50Q Fuli range to v
'8 2.7
a‘, VoM .+ Maximum positive peak output voltage swing 25°C 47 48 v
Full range 4.7
=3 AL = 10k 25°C 47 _-a9
o - Ma ive peak tage s e
3 Vom Maximum negative peak output voltage swing Fullrangs | —a.7. \
o \éo = 14\':;1 25°C 400 560
= 500 kQ,
> Avp Large-signal differential voltage amplitication Vé Ty Fug 5rfcnge 332 = VimV ;
_g : RL = 10kQ Full range 70
= o ) Vo =0, Vig=Vicrmin,| 25°C 90 115
= -
= CMRR  Common-mode rejection ratio Rg - 500 Full range & dB
e |« Supply-voltage rejection ratio (AVpp 4/ AVio) | Vpp & = +23Vio£8Y 25°C 0110 dB
7 SVR PPly ge rej DD +/ AVIO! DDt = fe Full range 85
25°C - 1.1 1.5
it Vo=0, No load
Ipb Supply curren 0 o Full range 15 mA
.operating characteristics at specified free-air temperature, Vpp £ = 5 V(unless otherwise noted)
i TLC2201C
TEST CONDITIONS? ‘—“
PARAMETER . T MIN_ TYP MAX UNIT
Vo = £23V, Ry = 10kQ, 25°C 2 2.7
SR Slew rate at unity gain Co 1 003 £ L Vips
L = 100p Full range 15
i f = 10Hz 25°C 18
Vi Equlvalent Input noise voltage T 25°C 8 nVWHzZ
f=01101Hz 25°C - 0.5
- i I
VN-pp Peak-to-peak equivalent Input noise voitage - 01010z 25°C 0.7 uv
In Equivalent input noise current 25°C 0.6 tArHz
. f="10kHz, RL = 10kQ, .
Galn-bandwidth product CL = 100 pF 25°C 1.9 MHz
om Phase margin at unity gain R = 10kQ, C_ = 100pF| 25°C 48°

tFuli range Is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated
to Ta = 26°C using the Arrhenlus equation and assuming an activation energy of 0.96 eV.
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TEXAS INSTR (LIN/INTFQ) TLC2201AC, TLC2201BC
Advanced LinCMOS™ LOW-NOISE PRECISION
T - 77 - O 8 OPERATIONAL AMPLIFIERS
electrical characteristics at specified free-air temperature, Vpp + = +5 V(unless otherwise noted)
' TLC2201AC TLC2201BC
t
PARAMETER TEST CONDITIONS. MIN TP MAX MIN_ TYP MAX UNIT
25°C 80 200 80 200
Vio Input offset veltage Ful range 300 200 v
Temperature coefficient 0°C to o
W0 Input offset voltage 70°C 08 05 wvre
Input offset voitage o
long-term diif (see Note 4) Vic =0, Rg = 50Q | 25°C 0.001 0.005 0.001 0.005 |pV/mo
X 26°C 0.5 0.5
llo Input offset current Full range 100 100 pA 2
[ In| Vut blas current 25°C ! ! A
8 P Full range 100 100 P "
-5 -5 i
Vicr Comman-mode Input Rg = 600 Full range to to v 9
voltage range =
2.7 2.7 b=
v Maximum positive peak 25°C 47 48 47 48 v Q
OM+  sutput voltage swing Al = 10KQ Full range 4.7 4.7 £
v Maximum negalive peak | ' - 25°C_ | -47 -49 -47_ -49 v | <
OM=~ output voltage swing Full range | ~47 —47 -
Vo = £4V, 25°C 400 660 400 560 g
A Large-signal differential RL = 500 kQ Full range 300 300 Vimv (=]
VD \oltage amplification Vo = 24V, 25°C 80 100 %0 100 =
AL = 10kQ Fulirangs | 70 70 o
Common-mode Vo = 0,Vig = Vicgmin,|  25°C 90 115 90 115 (1]
CMRR rejection ratlo Rg = §0Q Full range 85 85 ® 8
Supply-voltage rejection 25°C 90 110 80 110
= +23Vtot8V
KSVR (a1 {AVpD 2/ AVj0) VoD 10 Fullrange | 85 85 8
25°C 1.1 1.5 1.1 1.5
Vo =0, No |
Ipb . Supply current (o) o load Full rangs 5 5 mA

operating characteristics at specified free-glr temperature, Vpp + = 5 V (unless otherwise noted)

TLC2201AC TLC2201BC ]
EST ITIONS?
PARAMETER TEST CONDITIONS MiN_ TYP MAX MIN _TVP MAK UNIT
Slew rate Vo = 23V, 25°C 2 2.7 2 2.7
SR 1 unity cal Ry = 10k, Vius
&t unity gain CL = 100 pF Full range 1.5 1.5
Equivalent Input nolse fe10Hz 25°C 18 35 18 25
Vo voltage (see Note 5) f = 1kHz 25°C 8 15 s 12 nVAHz
v Peak-to-peak equivalent fu01to1Hz 25°C 0.5 0.5 v
NPP Inptt nolse voltage t = 0.1t010Hz 25°C 0.7 0.7 "
In Equivalent Input nolse current 25°C 0.6 0.6 fANHz
= 10KkHz, : !
Galn-bandwidth product Ry = 10kQ, 25°C 1.9 ‘1.9 MHz
CL = 100 pF :
AL = 10kQ, . . !
CL = 100 pF 25°C 4 48 |

tFull range Is 0°C to 70°C.
NOTES: 4. Typicalvalues are based onthe Input offset voltage shift observed through 168 hours of operating life test at Ta=150°C exirapolated
to Ta = 26°C using the Arrhenlus equation and assuming an activation energy of 0.96 eV.
6. This parameter is tested on a sample basis for the TLC2201A and on all devices for the TLC2201B. For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
\

$m  Phase margin at unlty galn
|
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TEXAS INSTR (LIN/INTFC) 25E D W 89bl724 00680537 5 WM

Advanced LinCMOS™ LOW-NOISE PRECISION TEXAS INSTR (LIN/INTFC)
OPERATIONAL AMPLIFIERS 7—— -79 ag
electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)
N . H TLC2201C :
i TEST CONDITIONS! —— e
PARAMETER ) ' MIN_ TYP MAX UNIT .
. - 25°C 100 500
) I : |
vVio Input offset voltage : " Full range 00 uv
oyio  Temperature coefficient of input offset voitage i : 07:;: : 0.5 L uvrec
i | .
Input offset voltage long-term drift (see Note 4) Vic =0, Rg = 50Q  25°C 0.001 0.006 pV/mo
25°C . 0.5
o Input offset current “Full range 00 pA
. 25°C 1 :
Iz - Input bias current Full range | 100 pA
° ] . ' [}
O |[Vicr Common-mode input voitage range 1 Rg =50Q Fullrange - to SV
'8 | P )
; ©26°C 47 4.8
-~y Maxi igh- | PR = 10kQ
g,. VOH aximum high-level output voltage i L Fulrange . 47 : v
g' VoL Maximum low-level output voltage ! lop=0 i Fuﬁsraﬁge 0 :g . mv
) Vo =1Vio4aV, [ 25°C 150 315 _
’ . . - | RL = 500kQ, ' Fullrange : 100
> Ayp Large-signal differential voitage amplification Vo = V14V, —25C %% 5 . vimv :
g A, = 10kQ TFulltange . 15
-, _ , i Vo =0, Vig = ViR min, 25°C 1+ g0 110
=5 CMRR Common-mode rejection ratio ' Rg = 500 Full range 5 dB
(1] ! ¢ 265G I @0 110
- . ecti i ! Vpp = 46V 16V :
by kgyr  Supply-voltage rejection ratio (AVpp 1+ / AV|0) DD o TFulrange | 85 dB
i . 25°C 115
[ ly ¢ t Vo =25V, Noload ; t  mA
Db Supply curren 70 . Full range ! 15
.operating characteristics at specified free-air temperature, Vpp = 5V (unless otherwise noted)
‘ ] " TLc2201C
TEST CONDITIONS? —_— )
PARAMETER ) MIN  TYP MAX UNIT !
i Vo = 0.5Vi025V, © 25C ;18 25 !
SR Slew rate at unity gain ! ; Vips i
PRL=10k0, CL = 100PF T g .
t = 10H ° i .
Vo Equivalent input noise voltage o 1C;(H: : z:vg ; 13 nvivHz |
i . . t=01101H2 . 25°C 0.5
VNpp  Peak-to-peak equivalent input noise voltage = 01t 102 250 1 07 v :
In Equivalent input noise current ; i 25°C 0.6 fA/NHz
1 =10kHz, R_ = 10k, -
Gain-bandwidth product ; G = 100pF 25°C : 1.8 : MHz
m Phase margin at unity gain i R = 10kQ, Cp =100pF: 25°C | 45°

Full range Is 0°C to 70°C.
NOTE 4: Typleal values are based on the input offset voltage shift observed through 168 hours of operating life test at T4 = 150°C exirapotated
1o Tp = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TEXAS

) - TLC2201AC, TLC2201BC
Advanced LinCMOS™ LOW-NOISE PRECISION
T -79-08
electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)
TLC2201AC : TLC2201BC :
RAMET TEST CONDITIONS?
PARAMETER MIN_TYP MAX . MIN _Tvp max_ °NT
25°C - 80 200 80 200
Input offset volta r
Vio  Input offset voltage " Full rangs 300 a0 MY
Temperature coefficiont I 0°Cto : e
wio Input offset voltage 70°C 05 ; 05 ! uvre
Input offset voltage ) : : ) )
=0, = Q ° : 5 X : X X i
long-term drit (see Note 4) Vic =0 Rg = 50 | 25°C ! 0.001 0.005 | 0.001 0.005 i pV/mo
[ 25°C 05 : 05 ;
Input offget t — i pA
lo nput offsel curren " Full range i 100 : 100 ! P
) i 25°C 1 ; 1 ;
i t [
s nput bias curren TFall range | oo 100 pA
Common-mode Input : i 0 0 l Q
VIGR  yotaen romes P Rg = 500 | Fullrange = to to lv . O
9e rang ! ! 27 2.7 ? h=
Maximum high-lavel ! 25°C 47 48 47 48 : Q
R = 10 — —
VOH  Gurout valtage L k2 Fulltange . 4.7 4.7 Vv £
Maximum low-lavel | 25°C . 0 50 0 50 . g
VoL output voltage lo=0 - Full range ° 50 | 50 M -
Vo= 1Vto4V, i 25°C ; 150 315 150 315 ; g
A Large-signal differential RL = 500kQ i Fulirange . 100 100 F VimV [«
VD yoltage amplification Vo = 1Vio4V, ! 25°C | 25 55 25 56 ! -
R = 10k TFullrange . 15 15 = ©
Common-mode Vo=0V =Vicamin,  26°C_ | g0 110 .90 110 i o
CMAR rejection ratio Rg = 50Q ' Fulltange | 85 .85 . ® on'
Supply-voltage rejaction bo25°C ¢ 80 110 .90 110 :
k ; Vpp = 46Vio16V — ; 5
SVR  ratio (aVpp 1/ 4V|0) Db ; Fullrange | 85 F 85 . il
25°C | 1 15 1 15 :
Supply current Vo = 26V, Noload | ; ; i !
oo PPly curren 0 o8 iiangs | 15 15 M
operating characteristics at specified free-air temperature, Vpp = 5V (unless otherwise noted)
) TLC2201AC . TLC2201BC i '
TEST CONDITIONS? :
PARAMETER i MIN_TYP MAX ° MIN_TvP max, YNT .
= i . T | —
Slew rate Vo = 08VI028V.r e+ 45 55 © 1B 25 ,
SR L unity gal R = 10k, I : : — Vips
at unity galn Cp = 100 pF _Fullrange | 1.3 ;13 : .
Equivalent input noise f=10Hz ' 25°C 18 35 18 25 |
o Voltage (see Note 5) = 1kHz T a5C 8 15 8 iz "V
v Peak-to-peak equivalent f=01t01Hz i25°C 0.5 ; 0.5 ) v
NPP input nolse voltage f=01t010Hz : 25°C 0.7 ! 0.7 M
In Equivalent input noise current o 25°C 0.6 . i 0.6 . fANHz
f = 10kHz, ' : :
Galn-bandwidth product AL = 10kQ, 25°C 1.8 i i8 i MHz
CL = 100 pF ) i
) T TR = 10kQ, ] . ; . : . i
ﬂm Phase margin at unity gain E CL = 100 pF : 25°C 45 | 45

1Full range Is 0°C to 70°C.
NOTES: 4. Typicalvalues arebasedonthe Input offset voltage shift observed through 168 hours of operating lifetest at T4 = 150°C extrapolated
10 TA = 25°C using the Arrhenlus equation and assuming an activation energy of 0.96 aV.
5. This parameter is tested on a sample basis for the TLC2201A and on all devices for the TLC2201B. For other test requirements,
please contact the factory. This statement has no bearing on testing or nontesting of other parameters.
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FIGURE 3. SLEW RATE TEST CIRCUIT

typlcal values

performance.

input blas and offset current

|
nolse
|

PARAMETER MEASUREMENT INFORMATION

TLC2201, TLC2201A, TLC22018  Co- D W 89b1724 0080539 9 N |
Advanced LinCMOS™ LOW-NOISE PRECISION TEXAS INSTR (LIN/INTFC)

T =79 -8

10 kQ
VDD +
1040 ’ Vi—oeg Vo
VDD +
Vob- [*
a Vo CL 3 R
(see
VoD - Note A)
.2 10003 $1000 i L
‘ = . NOTE A: Cy includes fixture capacitance.
_9 FIGURE 1. NOISE VOLTAGE TEST CIRCUIT FIGURE 2, PHASE MARGIN TEST CIRCUIT
®
)
=3 VoD +
S
V
2 vi | °
> Voo~ [
3 CL == RL
(see Note A)
| 1
5 -
g NOTE A: Cy_ includes fixture capacitance.

FIGURE 4. INPUT BIAS AND OFFSET
CURRENT TEST CIRCUIT

Typlcal values as presented in this data sheet represent the median (50% point) of device parametric

At the picoamp blas current level typical of the TLC2201, TLC2201A, and TLC2201B, accurate measurement
of the bias current becomes difticult. Not only does this measurement require a picoammeter, but test socket
leakages can easlly exceed the actual device bias currents. To measure these small currents, Texas
Instruments uses a two-step process. The socket leakage is measured using picoammeters with bias voltages
applied but with no device In the socket. The device is then Inserted In the socket and a second test measuring
both the socket leakage and the device input bias current is performed. The two measurements are then
subtracted algebralcally to determine the bias current of the davice.

Texas Instruments offers automated production noiss testing to meet individual applications requirements.
Noise voltage at f = 10 Hz and f = 1 kHz is 100% tested on every TLC2201B device, while lot sample testing
is performed on the TLC2201A. For other noise test requirements, please contact the factory.
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TEXAS INSTR (LIN/INTFC) 25 D BN 89Ll724 0080540 5 WM
| TLC2201, TLC2201A, TLC2201B
| Advanced LinCMOS™ LOW-NOISE PRECISION
: OPERATIONAL AMPLIFIERS

; TYPICAL CHARACTERISTICS -7 9- 0O 8
)
i
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TYPICAL CHARACTERISTICS!
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f - Frequency - Hz
FIGURE 8

Data at high and low temperatures are applicable only within the rated operating free-alr temperature ranges of the various devices.
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FIGURE 12

Data at high and low temperatures are applicabls only within the rateq operating free-air temperature ranges of the various devices.

Texas Wi
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

0902 B-01

2-781

e emarrey =




Fe— L -e a8 BRI etoalin e DT )

RS

TEXAS INSTR (LIN/INTFC) 256 D mN 8951724 0080543 0 mm
TLC2201, TLC2201A, TLC2201B
Advanced LinCMOS™ LOW-NOISE PRECISION T-79-08
OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST

HIGH-LEVEL OUTPUT VOLTAGE . HIGH-LEVEL OUTPUT VOLTAGE
. Vs ) Vs
. HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
Vop qﬁﬁ —— . 6 .
A = 25° bb=
» VYDD-2 1 \ . RL = 10kQ
‘l’ Vop = 5V\ \ \ L 5
£ Voo-4 ) £
S (=3 4
; Vpp-6 z
g Vpp = 10 v\ \ E.
O OSvpp-8 5 3
Tt \ T
S 4 vpp-10 2
R 5 Vpp = 16V 5 2
- I I
(<) i Vpp—-12 [
3 5 5 4
Q_) Z Vpp-14|— — \ >
5 Vpp-16 - 0
1 2 3 4 5 -75 -850 -25 0 25 50 75 100 125
% loH - High-Level Output Current - mA Ta - Free-Air Temperature - °C
= ]
o FIGURE 13 FIGURE 14
e | : : .
(/]
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
- Vs Vs
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
2.0 T T 1.5 T T
Ta = 25°C Vpp = 5V Vop=5V
> Vpp = 10V -
! Vpp = 16V !
gp 1.5 bo 7 % foL = 5%/
} 5 // 8 10 //
3 5 / ] L~
3
i g 1.0 / 4 g . el
2 g i
. 8 3
£ § 05
} -L 0.5 / L
2 2
loL = 1TmA
0 o Il 1
0 2. 4 6 8 10 -75 -50 -25 0 25 50 75 100 125
loL, ~ Low-Level Qutput Current—mA Tp - Free-Alr Temperature - °C
FIGURE 15 FIGURE 16
1Data at high and low temperatures are applicable only within the rated aperating free-air temperature ranges of the various devices.
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Data at high and low temperatures are applicable only within the rated operaling free-alr temperature ranges of the various devices,
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FIGURE 23 FIGURE 24
tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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FIGURE 32

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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Q.
Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices. O

TYPICAL APPLICATION DATA

latchup avoidance

Because CMOS devices are susceptible to latchup due to their inherent parasitic thyristors, the TLC2201,
TLC2201A, and TLC2201B inputs and outputs are designed to withstand —1 00-mA surge currents without
sustaining latchup; however, techniques reducing the chance of latchup should be used whenever possible.
Internal protection diodes should not be forward biased in normal operation. Applied input and output voltages
should not exceed the supply voltage by more than 300 mV. Care should be exercised when using capacitive r
coupling on pulse generators. Supply transients should be shunted by the use of decoupling capacitors (0.1 uF

typlcal) located across the supply rails as close to the device as possible.

electrostatic discharge protection

These devices use internal ESD protection circuits that prevent functional failures at voltages at or below
2000 V. Care should be exercised in handling these devices as exposure to ESD may result in degradation
of the device parametric performance.
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