TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

® OQutput Swing Includes Both Supply Rails ® | ow Input Offset Voltage

® Low Noise...9nV/NHz Typ at f = 1 kHz 950 pV Max at Tp = 25°C

® Low Input Bias Current . .. 1 pA Typ ® Macromodel Included

® Fully Specified for Both Single-Supply and ® Performance Upgrades for the TS272,
Includes Negative Rail HighRel Automotive Applications

Configuration Control / Print Support

° e .
High-Gain Bandwidth ... 2.2 MHz Typ Qualification to Automotive Standards

® High Slew Rate ... 3.6 V/us Typ

description MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE

The TLC2272 and TLC2274 are dual and VS
quadruple operational amplifiers from Texas SUPPLY VOLTAGE
Instruments. Both devices exhibit rail-to-rail
output performance for increased dynamic range
in single- or split-supply applications. The
TLC227x family offers 2 MHz of bandwidth and
3 V/us of slew rate for higher speed applications.
These devices offer comparable ac performance
while having better noise, input offset voltage, and
power dissipation than existihg CMOS
operational amplifiers. The TLC227x has a noise
voltage of 9 nV/VHz, two times lower than
competitive solutions.
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The TLC227x, exhibiting high input impedance
and low noise, is excellent for small-signal
conditioning for high-impedance sources, such as
piezoelectric transducers. Because of the micro-
power dissipation levels, these devices work well
in hand-held monitoring and remote-sensing
applications. In addition, the rail-to-rail output
feature, with single- or split-supplies, makes this
family a great choice when interfacing with analog-to-digital converters (ADCSs). For precision applications, the
TLC227xA family is available with a maximum input offset voltage of 950 uV. This family is fully characterized
at5Vand +5V.

The TLC2272/4 also makes great upgrades to the TLC272/4 or TS272/4 in standard designs. They offer
increased output dynamic range, lower noise voltage, and lower input offset voltage. This enhanced feature set
allows them to be used in a wider range of applications. For applications that require higher output drive and
wider input voltage range, see the TLV2432 and TLV2442 devices.

Vo(pp) - Maximum Peak-to-Peak Output Voltage — V

4

If the design requires single amplifiers, please see the TLV2211/21/31 family. These devices are single
rail-to-rail operational amplifiers in the SOT-23 package. Their small size and low power consumption, make
them ideal for high density, battery-powered equipment.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Advanced LinCMOS is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. . Copyright 0 2001, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
ard warranty. Production pr ing does not r ily include IEXAS unless otherwise noted. On all other products, production

testing of all parameters. processing does not necessarily include testing of all parameters.
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272 AVAILABLE OPTIONS

PACKAGED DEVICES
Viomax At
A IO sec SMALL PLASTIC DIP TSSOP¥
OUTLINET ®) W)
(D)
0°C 10 70°C 950 pv TLC2272ACD TLC2272ACP TLC2272ACPW
2.5 mv TLC2272CD TLC2272CP TLC2272CPW
950 pv TLC2272AID TLC2272AIP —
2.5mVv TLC2272ID TLC2272IP TLC22721PW
—40°C to 125°C
950 pv TLC2272AQD . TLC2272AQPW
25mVv TLC2272QD TLC2272QPW
55°C 10 125°C 950 pv TLC2272AMD TLC2272AMP
—S5C o 2.5mV TLC2272MD TLC2272MP -

tThe D packages are available taped and reeled. Add R suffix to the device type (e.g., TLC2272CDR).
¥ The PW package is available taped and reeled. Add R suffix to the device type (e.g., TLC2272PWR).
§ Chips are tested at 25°C.

TLC2274 AVAILABLE OPTIONS

PACKAGED DEVICES
Viomax AT
TA |025°C SMALL CHIP CERAMIC PLASTIC Tssopt
OUTLINET CARRIER DIP DIP W)
(D) (FK) ) (N)
0°C to 70°C 950 pv TLC2274ACD . . TLC2274ACN TLC2274ACPW
2.5 mv TLC2274CD TLC2274CN TLC2274CPW
950 pv TLC2274AID . . TLC2274AIN TLC2274AIPW
2.5mV TLC22741D TLC2274IN TLC22741PW
—40°C to 125°C
950 pv TLC2274AQD . . . .
2.5 mv TLC2274QD
55°C 10 125°C 950 pv TLC2274AMD TLC2274AMFK TLC2274AMJ TLC2274AMN
- to 2.5mVv TLC2274MD TLC2274MFK TLC2274MJ TLC2274MN -
T The D packages are available taped and reeled. Add R suffix to device type (e.g., TLC2274CDR).
¥ The PW package is available taped and reeled.
§ Chips are tested at 25°C.
TLC2272 TLC2274 TLC2274
D, P, OR PW PACKAGE D, J, N, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
15 B
U z z
10UT [| 1 8] Vop+ 10UT[|1 ~ 14[] 40Ut £08Q¢%<
1N-[] 2 7[] 20uT 1N-] 2 13[] 4IN— /T TCI]
3 2 1 2019
1IN+ [] 3 6] 2IN- 1IN+[] 3 12[] 4IN+ 1N+ [] 4 ol 4N+
Vpp_/GND [] 4 5] 2IN+ Vop+[] 4 11]] Vpp— NC []s 17 NC
2IN+[] 5 10[] 3IN+ Vop+ []6 160 Voo
2IN-[f 6 o] 3IN- NC []7 15[] NC
20UT[] 7 [l 3ouT 2IN+ [] 8 14[] 3IN+
9 10 11 12 13
o o | Y |
50k |
pd zZ2z
&9 9

NC — No internal connection
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS
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equivalent schematic (each amplifier)
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ACTUAL DEVICE COMPONENT COUNTT
COMPONENT TLC2272 TLC2274
Transistors 38 76
Resistors 26 52
Diodes 9 18
Capacitors 3 6

1 Includes both amplifiers and all ESD, bias, and trim circuitry
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

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

Supply voltage, Vpp+ (SE8 NOE 1) ... e 8V
Supply voltage, Vpp_ (SEE NOtE 1) ... -8V
Differential input voltage, Vip (SEe NOtE 2) .. ... . i +16 V
Input voltage range, V| (any input, see Note 1) ........... ... ... ... ... Vpp-—0.3VtoVpp+
Input current, 1) (aNY INPUL) . ..o e e e e e +5mA
OUIPUL CUITENL, [ .o e e e 50 mA
TOtal CUMTENEINTO VDD 4+« o vt v ettt et e e et e e e e e et e et e e e e e +50 mA
Total CUMTENt OUL Of VDD L oottt e e e +50 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) .......... i, unlimited
Continuous total dissipation ...........c.. i See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix .......... .. i, 0°C to 70°C

[LQsuffix ... —40°Cto 125°C

Msuffix ... —55°C to 125°C
Storage temMpPErature FaNgE . .. ..ottt et e et e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, P or PW package .......... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C

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. Allvoltage values, except differential voltages, are with respect to the midpoint between Vpp+ and Vpp —.

2. Differential voltages are at IN+ with respect to IN—. Excessive current will flow if input is brought below Vpp— - 0.3 V.
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 exceeded.

DISSIPATION RATING TABLE

PACKAGE Ta £25°C DERATING FACTOR Tp =70°C Tp =85°C Ta =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING

D-8 725 mW 5.8 mWw/°C 464 mW 337 mW 145 mW

D-14 950 mwW 7.6 mw/°C 608 mw 494 mW 190 mW

FK 1375 mw 11.0 mw/°C 880 mwW 715 mwW 275 mw

J 1375 mW 11.0 mw/°C 880 mW 715 mW 275 mw

N 1150 mw 9.2 mWwi/°C 736 mW 598 mw 230 mwW

P 1000 mW 8.0 mw/°C 640 mW 520 mW 200 mw

PW-8 525 mwW 4.2 mw/°C 336 mW 273 mwW 105 mwW
PW-14 700 mW 5.6 mW/°C 448 mW 364 mW —

recommended operating conditions

C SUFFIX I SUFFIX Q SUFFIX M SUFFIX UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
Supply voltage, Vpp + +2.2 +8 +2.2 +8 +2.2 +8 +2.2 +8 \%
Input voltage, V| Vpb- Vpp+-15|Vpp- Vpp+-15|Vpp- Vpp+-15|Vpp- Vpp+-15 \%
Common-mode input voltage, Vic | Vbp- Vbpb+-15|Vpp- Vpp+-15|Vpp- Vpp+-15|Vpp- Vpp+-15 \%
Operating free-air temperature, Ta 0 70 -40 125 -40 125 -55 125 °C

Q’ TeEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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TLC2272C electrical characteristics at specified free-air temperature, Vpp =5V (unless otherwise

noted)
TLC2272C TLC2272AC
PARAMETER TEST CONDITIONS TA'}L UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage pv
Full range 3000 1500
Temperature coefficient 25°C o
OVIO  of input offset voltage to 70°C 2 2 uvrec
Input offset voltage x'c =+0_\i‘ Y
long-term drift VDD:_O_V_ = 25°C 0.002 0.002 uv/mo
(see Note 4) Rg =500
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 100 100
) 25°C 1 60 1 60
B Input bias current pA
Full range 100 100
-0.3 -0.3
. 25°C Oto4 Oto4
v Common-mode input | o Vi | <5 my t04.2 t04.2 v
ICR  yoltage s= . Viol=5m o o
Full range 35 35
loH =—20 pA 25°C 4.99 4.99
. | — 200 LA 25°C 4.85 4.93 4.85 4.93
voy High-leveloutput OH =~V Fullrange | 4.85 4.85 v
voltage
25°C 4.25 4.65 4.25 4.65
IoH=-1mA
Fullrange | 4.25 4.25
Vic=25YV, loL = 50 pA 25°C 0.01 0.01
25°C 0.09 0.15 0.09 0.15
Vic=25YV, loL = 500 pA
VoL Low-level output voltage Full range 0.15 0.15 \
v 25V | 5 mA 25°C 0.9 15 0.9 15
=2. | = m.
IC oL Full range 15 15
| dif | R 10 kot 25°C 15 35 15 35
Large-signal differential |Vic=2.5V, L=
AVD voltage amplification Vo=1Vto4V Full range 15 15 Vimv
RL=1mqi 25°C 175 175
fid Dn‘flerentlal input 25°C 1012 1012 o
resistance
f Common-mode input 25°C 1012 1012 0
resistance
G Common-mode input ¢ P package 25°C 8 8 pF
capacitance
20 Closed-loop output f=1MHz, Ay = 10 25°C 140 140 Q
impedance
- = 25°C 70 75 70 75
CMRR Cgmmon mpde V|c_ 0Vto27V, B dB
rejection ratio Vo=25YV, Rg =50 Q Full range 70 70
SVR =
(AVpD/AVIO) Vic=Vbp/2,  No load Fulrange | 80 80
[ Suppl t Vo =25V, No load 25°C 22 3 22 3 A
u curren =25V, o loa m
Db i 0 Full range 3 3

T Eul range is 0°C to 70°C.
 Referenced to 0 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2272C operating characteristics at specified free-air temperature, Vpp =5V

TLC2272C TLC2272AC
PARAMETER TEST CONDITIONS TA'}L UNIT
MIN TYP MAX | MIN TYP MAX
S| . Vo=05V1t025V, 25°C 2.3 3.6 2.3 3.6
ew rate at unit . -
SR i y RL=10k¥,  c_=100pFF [ Vis
9 1.7 1.7
range
v Equivalent input f=10Hz 25°C 50 50 VIH
n noise voltage f=1kHz 25°C 9 9 n z
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VNPP equivalent input uv
noise Vo|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalenti —_
In Eduivalent nput 25°C 0.6 0.6 tANFZ
Total harmonic Vo=05Vto25V, Ay=1 0.0013% 0.0013%
THD+N ) . f=20 kHz, Ay =10 25°C 0.004% 0.004%
distortion plus noise Rl = 10 kOF
L =10ka+ Ay = 100 0.03% 0.03%
Gain-bandwidth f=10 kHz, R = 10 kQF, .
product CL = 100 pF¢ 25°C 2.18 2.18 MHz
Maximum
. Vo(pp) =2V, Ay =1,
Bom output-swing v t _ t 25°C 1 1 MHz
bandwidth R = 10 kQt, CL =100 pF
Q/z_(l)’sw L5y |0 01 15 15
N ep =0. 025V, o
t Settling t 25°C
S ettling time RL = 10 kat, - us
CL = 100 pF To 0.01% 2.6 2.6
. Ph_ase margln at 25°C 50° 50°
unity gain RL=10kQ¥,  C| =100 pF¥
Gain margin 25°C 10 10 dB
T Full range is 0°C to 70°C.
¥ Referenced to O V
‘Ui TEXAS
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TLC2272C electrical characteristics at specified free-air temperature, Vpp+ = 5 V (unless
otherwise specified)

TLC2272C TLC2272AC
PARAMETER TEST CONDITIONS TAJr UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage pv
Full range 3000 1500
Temperature coefficient of 25°C o
VIO input offset voltage to 70°C 2 2 uv/°C
Input offset voltage _ _
long-term drift ¥§=‘500\é2 Vo=0V. 25°C 0.002 0.002 pV/mo
(see Note 4)
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 100 100
) 25°C 1 60 1 60
B Input bias current pA
Full range 100 100
-5 -53 -5 -53
25°C to to to to
v Common-mode input Re=500. Ml <5my 4 42 4 42 v
ICR  yoltage s= » Mols5m = —
Full range to to
35 35
lop=-20 pA 25°C 4.99 4.99
‘ | 200 UA 25°C 4.85 4.93 4.85 4.93
Maximum positive peal o=- i
VoM + output voltage Fullrange | 4.85 4.85 \
25°C 4.25 4.65 4.25 4.65
lo=—-1mA
Full range 4.25 4.25
Vic=0V, lo= 50 pA 25°C —-4.99 —-4.99
. . Vie =0V In = 500 LA 25°C —-485 -4091 —-485 -4091
VoM— Maximum negative peak iIc=0V, o= 3 Full range | —4.85 ~a85 Vv
output voltage
25°C -35 -41 -35 -41
Vic=0V, lo=5mA
Full range -3.5 -35
. anal diff al R =10 kQ 25°C 25 50 25 50
arge-signal differential . L=
AyD voltage amplification Vo =4V Full range 25 25 VimV
RL=1mQ 25°C 300 300
fid Dlﬁgrentlal input 25°C 1012 1012 0
resistance
f Common-mode input 25°C 1012 1012 0
resistance
G Common-mode input f=10kHz, P package 25°C 8 8 pF
capacitance
2o Closed-loopoutput f=1MHz, Ay=10 25°C 130 130 Q
impedance
Common-mode rejection =— 25°C 75 80 75 80
CMRR : ) V|C_ 5Vto 2.7\/_, dB
ratio Vo=0V, Rs=50Q [Fullrange 75 75
K Supply-voltage rejection Vpp+= 2.2Vto+8YV, 25°C 80 95 80 95 dB
SVR  ratio (AVpp+ /AV|Q) Vic=0V, No load Full range 80 80
| Suppl ; V. oV No load 25°C 2.4 3 2.4 3 A
u curren = o loal m
oD PPl . Full range 3 3

T Eull 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 Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2272C operating characteristics at specified free-air temperature, Vpp+ =5V

TLC2272C TLC2272AC
PARAMETER TEST CONDITIONS TA'IL UNIT
MIN TYP MAX | MIN TYP MAX
25°C 2.3 3.6 2.3 3.6
SR Slew rate at Vo =%23V, RL =10 kQ, v
unity gain C| =100 pF Ful 5 1.7 HS
range
v Equivalentinput | f=10Hz 25°C 50 50 VIVH
n noise voltage f=1KHz 25°C 9 9 n z
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VNPP equivalent input puv
noise Vo|tage f=0.1 Hzto 10 Hz 25°C 1.4 1.4
Equivalent i —
In quivalent input 25°C 0.6 0.6 tANHZ
noise current
Total harmonic Vo =%2.3V, Av=1 0.0011% 0.0011%
THD + N distortion pulse f=20 kHz, Ay =10 25°C 0.004% 0.004%
duration RL=10kQ Ay = 100 0.03% 0.03%
Gain-bandwidth f=10 kHz, R =10kQ, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum output- | Vo(pp) = 4.6 V, Ay =1, o
BOM  swing bandwidth | Ry =10 ka, cL=100pF |2 0.54 0.54 MHz
g\v=—1,2 v 02ay | T 0% 15 15
. . tep =-2. t0 2.3V, o
ts Settling time RLElOkQ, - 25°C us
CL = 100 pF To 0.01% 3.2 3.2
. Ph_ase margln at 250 590 590
unity gain RL =10 kQ, CL =100 pF
Gain margin 25°C 10 10 dB

T Full range is 0°C to 70°C.
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TLC2274C electrical characteristics at specified free-air temperature, Vpp =5V (unless otherwise

noted)
TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX | MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage pv
Full range 3000 1500
Temperature coefficient 25°C o
VIO input offset voltage to 70°C 2 2 uvree
Input offset voltage _ _
long-term drift xDD_iO‘VtZ'5 Vi \élc—_soo\g'z 25°C 0.002 0.002 uv/mo
(see Note 4) o=vV S=
25°C 0.5 60 0.5 60
ITe} Input offset current pA
Full range 100 100
) 25°C 1 60 1 60
B Input bias current pA
Full range 100 100
25°C 0 -03 0 -03
v Common-mode input Re =500 0o/ <5mV to4 to4.2 tod4 to4.2 Vv
ICR  voltage S=90%% 1o0= = M 010 0to
Full range 35 35
loH =—-20 pA 25°C 4.99 4.99
25°C 4.85 4.93 4.85 4.93
. loH =—200 pA
VOH High-level output voltage Fullrange | 4.85 4.85 \
25°C 4.25 4.65 4.25 4.65
IoH=-1mA
Fullrange | 4.25 4.25
Vic=25YV, loL = 50 pA 25°C 0.01 0.01
25°C 0.09 0.15 0.09 0.15
Vic=25YV, loL = 500 pA
VoL Low-level output voltage Full range 0.15 0.15 \
v 25V | 5 mA 25°C 0.9 1.5 0.9 15
=2. : = m.
Ic oL Full range 15 15
| diff | R 10 kot 25°C 15 35 15 35
Large-signal differentia Vic=25YV, L=
AvD voltage amplification Vo=1Vto4V Full range 15 15 Vimv
R =1mqt 25°C 175 175
fid Dlﬁ_erentlal input 25°C 1012 1012 0
resistance
f Cor_’nmon-mode input 25°C 1012 1012 0
resistance
G Common-modeinput ¢ N package 25°C 8 8 pF
capacitance
2o Closed-loopoutput f=1MHz, Ay = 10 25°C 140 140 Q
impedance
CMRR Common-mode rejection |V|c=0V1to 2.7V, 25°C 70 75 70 75 4B
ratio Vo=25V, Rs=500Q Full range 70 70
K Supply-voltage rejection |Vpp = 4.4V to16V, 25°C 80 95 80 95 4B
SVR " ratio (AVpp/AV|0) Vic=Vpp/2,  Noload Fullrange | 80 80
[ Suppl t Vo=25V No load 25°C 24 24 6 A
u curren =25V, o loa m
Db PPl o Full range 6

T Eull range is 0°C to 70°C.
 Referenced to 0 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2274C operating characteristics at specified free-air temperature, Vpp =5V

TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX | MIN TYP MAX
S| 25°C 2.3 3.6 2.3 3.6
ew rate at Vo=05Vto25YV,
SR unity gain R = 10 kQt, CL =100 pFt | Full 1.7 1.7 Vi
range
Equivalentinout | = 10 Hz 25°C 50 50 _
Vi quivalent inpu e
noise voltage f=1KHz 25°C 9 9
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VN(PP) equivalent input uv
noise Vo|tage f=0.1 Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o .
In noise current 25°C 0.6 0.6 fAINHzZ
Total harmonic  |Vo =05V to25V, Av=1 0.0013% 0.0013%
THD + N  distortion plus f =20 kHz, Ay =10 25°C 0.004% 0.004%
noise R =10 kQ* Ay = 100 0.03% 0.03%
Gain-bandwidth | f= 10 kHz, RL = 10 kQ¥, .
product CL = 100 pF¥ 25°C 2.18 2.18 MHz
Maximum _ _
Bowm output-swing VO(_PP) ; ZiV, Av ~ L g | 25°C 1 1 MHz
bandwidth RL = 10kQ¥, CL =100 pF
g\tlz_:(LJ’SVt a5y |01 15 15
N ep=0. 025V, o
ts Settling time R = 10 kot - 25°C us
C[ = 100 pFt T00.01% 2.6 2.6
. Ph_ase margin at 25°C 50° 500
unity gain R = 10 kQF, CL =100 pF¥
Gain margin 25°C 10 10 dB
T Full range is 0°C to 70°C.
¥ Referenced to O V
%3 Texas
INSTRUMENTS
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TLC2274C electrical characteristics at specified free-air temperature,
otherwise noted)

Vpp+ = =5 V (unless

TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS TaT UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage uv
Full range 3000 1500
Temperature coefficient of 25°C o
OVIO  input offset voltage to 70°C 2 2 HvrC
Input offset voltage long-term Vic=0V, Vpo=0V, 250 0.002 0.002 uV/mo
drift (see Note 4) Rs=50Q
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 100 100
. 25°C 1 60 1 60
B Input bias current pA
Full range 100 100
25°C -5 -53 -5 -53
v Common-mode input Re =500 v <5mV to4 to4.2 to4 tod.2 Vv
ICR  yoltage s= . Mols5m — =
Full range to 3.5 to 3.5
lo =—-20 pA 25°C 4.99 4.99
| 200 UA 25°C 485 493 485 4.93
Maximum positive peak output |10 =— U
VoM + voltage Fullrange | 4.85 4.85 \
25°C 425 4.65 425 465
lo=-1mA
Fullrange | 4.25 4.25
Vic=0V, Ip= 50pA 25°C -4.99 -4.99
-4,
25°C g -4.91 -4.85 -491
Maximum negative peak Vic=0V, Ip= 500pA
Vom- -48 v
output voltage Full range 5 -4.85
25°C -35 -41 -35 -41
Vic=0YV, lo=-5mA
Fullrange | —-3.5 -35
R =10 ko 25°C 25 50 25 50
Large-signal differential B L=
AvD voltage amplification Vo=%4V Full range 25 25 VimvV
RL=1MQ 25°C 300 300
fid Differential input resistance 25°C 1012 1012 Q
f Common-mode input 25°C 1012 1012 0
resistance
G Common-mode input f=10kHz, N package 25°C 8 8 pF
capacitance
Zo Closed-loop output impedance |f=1MHz, Ay=10 25°C 130 130 Q
CMRR C d iecti i Vic=-5Vto 2.7V, 25°C 75 80 75 80 4B
ommon-mode rejection ratio [, ~_ 5, Re =50 O
(0] ) S Full range 75 75
K Supply-voltage rejection ratio | Vpp+=%2.2Vto+8YV, 25°C 80 95 80 95 4B
SVR  (AVpp+/AV|0) Vic=0V, Noload Fullrange | 80 80
25°C 4.8 438
IDD Supply current Vo=0V, Noload mA
Full range

T Full 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 Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

‘9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

11



TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274C operating characteristics at specified free-air temperature, Vpp+ =5V

TLC2274C TLC2274AC
T
PARAMETER TEST CONDITIONS AT UNIT
MIN TYP MAX | MIN TYP MAX
S| ) v 23V R 10kQ 25°C 2.3 3.6 2.3 3.6
ew rate at unity 0=%23YV, L= ,
SR gain C| = 100 pF Ful | - 17 Vius
range ' '
v Equivalent input f=10Hz 25°C 50 50 VIVFE
n noise voltage f=1Hz 25°C 9 9 n z
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP) equivalent input puv
noise Vo|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o s
In noise current 25°C 0.6 0.6 fANHz
Total harmonic Vo =123V, Av=1 0.0011% 0.0011%
THD + N distortion plus f =20 kHz, Ay =10 25°C 0.004% 0.004%
noise RL=10kQ Ay = 100 0.03% 0.03%
Gain-bandwidth f=10 kHz, RL= 10 kQ, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum
) Vopp)=4.6V, Ay=1,
Bowm output-swing v _ 25°C 0.54 0.54 MHz
bandwidth R =10 kQ, CL =100 pF
/gv=—1,2 avigaay |00 15 15
. . tep = -2. to 2. i o
ts Settling time RL F:) 10kQ, - 25°C us
CL = 100 pF To 0.01% 3.2 3.2
. Ph‘ase margin at 250 590 500
unity gain R =10 kQ, CL =100 pF
Gain margin 25°C 10 10 dB
T Full range is 0°C to 70°C.
‘Ui TEXAS
INSTRUMENTS
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272I electrical characteristics at specified free-air temperature, Vpp =5 V (unless otherwise

noted)
TLC2272I TLC2272Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage I\
Full range 3000 1500
Temperature coefficient 25°C o
VIO of input offset voltage to 85°C 2 2 WvrC
Input offset voltage
long-term drift 25°C 0.002 0.002 uv/mo
(see Note 4) Vic=0V, Vpp+ =25V
Vo=0V, Rs=500 25°C 05 60 05 60
o Input offset current —40°C to 85°C 150 150 pA
Full range 800 800
25°C 1 60 1 60
s Input bias current —40°C to 85°C 150 150 pA
Full range 800 800
c o 25°C Oto4 to‘i'g Oto4 to_g'g
Vier ommon-mode input Rs =50 0, Mol <5mv : : Y
voltage Eull ran Oto 0to
ulirange 35 35
lon =—20 pA 25°C 4.99 4.99
) I = 200 uA 25°C 485  4.93 485  4.93
VoH High-level output oH=~ H Full range 4.85 4.85 \Y
voltage
25°C 4.25 4.65 4.25 4.65
IOH =—1mA
Full range 4.25 4.25
Vic=25YV, loL = 50 pA 25°C 0.01 0.01
Vi =25V I = 500 LA 25°C 0.09 0.15 0.09 0.15
VoL Low-level output ic=e2 oL- W Full range 0.15 0.15 v
voltage
25°C 0.9 15 0.9 15
Vic=25V, loL= 5mA
Full range 15 15
R =10 kot 25°C 15 35 15 35
Large-signal differential | Vic =25V, L=
Full 15 15
Avo voltage amplification Vo=1Vto4V . range Vimv
R.=1mQ* 25°C 175 175
fig Dlﬁerentlal input 25°C 1012 1012 0
resistance
f Common-mode input 25°C 1012 1012 0
resistance
¢ Common-modeinput {5 P package 25°C 8 8 pF
capacitance
Z Closed-loop output f=1MHz, Ay =10 25°C 140 140 Q
impedance
cMRR  Common-mode Vic=0Vto2.7V, 25°C 70 75 70 75 4B
rejection ratio V=25V, Rg=50Q Full range 70 70
Sgppl}/—volta}ge Vpp= 44V 1016V, 25°C 80 95 80 95
ksvr rejection ratio Vie = Vs [2 No load dB
(AVpp/AV|o) IC = VDD/4 0 loa Full range 80 80
25°C 2.2 2.2
Ibb Supply current Vo =25V, No load mA
Full range

T Full range is — 40°C to 125°C.
* Referenced to 0 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272I operating characteristics at specified free-air temperature, Vpp =5V

TLC2272| TLC2272Al
PARAMETER TEST CONDITIONS TA'IL UNIT
MIN TYP MAX | MIN TYP MAX
25°C 2.3 3.6 2.3 3.6
SR Slew rate at Vo=05Vto25YV, v
unity gain RL = 10 kQ¥, CL=100pFF [ Full |, 17 HS
range ' '
i i f=10 Hz 25°C 50 50
Vi, Eq_wvalent input AVYHzZ
noise voltage f=1KHz 25°C 9 9
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VNPP equivalent input puv
noise Vo|tage f=0.1 Hzto 10 Hz 25°C 1.4 1.4
Equivalent i —
In quivalent input 25°C 0.6 0.6 fAVHZ
noise current
Total harmonic Vo=05V1i025V, Av=1 0.0013% 0.0013%
THD + N distortion plus f=20 kHz, Ay =10 | 25°C 0.004% 0.004%
noise R =10 kQ* Ay = 100 0.03% 0.03%
Gain-bandwidth f=10 kHz, R = 10 kQF, .
product C| = 100 pFi 25°C 2.18 2.18 MHz
Maximum output- | Vo(pp) =2V, Ay =1, o
BOM  gping bandwidth | R[ = 10 ko, c| =100 prf | 2°°C ! ! MHz
Ay =-1, To 0.1% 15 15
Lo Step=0.5Vto25YV, o
ts Settling time RL = 10 kot - 25°C us
CL =100 pF* 0.01% 26 26
Phase margin at
. . 25°C 50° 50°
®m unity gain R = 10 kQF, CL =100 pF¥
Gain margin 25°C 10 10 dB

T Full range is — 40°C to 125°C.

 Referenced to 0 V
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TLC227x, TLC227xA

Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272l electrical characteristics at specified free-air temperature, Vpp+ =5V (unless otherwise

noted)
TLC2272I TLC2272Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP  MAX MIN TYP  MAX
25°C 300 2500 300 950
Vio Input offset voltage I\
Full range 3000 1500
Temperature
ayvio coefficient of input 25°C to 85°C 2 2 uv/eC
offset voltage
Input offset voltage
I((’)Szg—t,\elzcr)rtg ir)lft Vic=0V, Voz=0V, 25°C 0.002 0.002 uv/mo
Rs=50Q
25°C 0.5 60 0.5 60
o Input offset current —40°C to 85°C 150 150 pA
Full range 800 800
25°C 1 60 1 60
s Input bias current —40°C to 85°C 150 150 pA
Full range 800 800
I =
Vier -ommon-mode Rs =50 Q, Mol <5mvV : : v
input voltage Ful —5to _5to
ull range 35 35
lo =—20 pA 25°C 4.99 4.99
| 200 LA 25°C 4.85 4.93 4.85 4.93
Maximum positive o=-— K
Vom+ peak output voltage Full range 4.85 4.85 Y,
25°C 4.25 4.65 4.25 4.65
lo=-1mA
Full range 4.25 4.25
Vic=0V, lo= 50 pA 25°C —-4.99 —-4.99
_ _ Ve — 0V L 500 uA 25°C -485 -4.91 -485 -491
Vou_ Maximum negative Ic=0V, o= H Full range —485 —485 v
peak output voltage
25°C -35 -41 -35 -4.1
Vic=0V, lo= 5mA
Full range -35 -35
_si 25°C 25 50 25 50
Lfarge S|gnal R_=10kQ
Avb differential voltage Vo=%4V Full range 25 25 vimv
amplification R_=1mQ 25°C 300 300
fig D|fflerent|al input 25°C 1012 1012 0
resistance
" Common-mode 25°C 1012 1012 Q
input resistance
¢ Common-mode f=10 kHz, P package 25°C 8 8 pF
input capacitance
Z Closed-loop output | ¢ _ 1\, Ay=10 25°C 130 130 Q
impedance
cMRR  Common-mode Vic=-5V1t02.7V, 25°C 75 30 75 80 .
rejection ratio Vo=0V, Rs=50Q Full range 75 75
Supply-voltage °
y Ipply g Vpp = 44V 1016V, 25°C 80 95 80 95
SVR rejection ratio Vi = /s 12 No load dB
(AVpp +/AV|0) IC = VDD'4 0 loa Full range 80 80
25°C 24 24
Ibb Supply current Vo=0V, No load mA
Full range

T Eull range is — 40°C to 125°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272I operating characteristics at specified free-air temperature, Vpp+ =5V

TLC2272| TLC2272Al
PARAMETER TEST CONDITIONS TA'}L MIN P MAX | N P MAX UNIT
S| ‘ 25°C 2.3 3.6 2.3 3.6
ew rate at Vo =%23V, R =10kQ,
SR unity gain CL =100 pF Full 17 17 Vius
range ' '
v Equivalentinput | f=10Hz 25°C 50 50 WWH
n noise voltage f=1kHz 25°C 9 9 nvvhz
Peak-to-peak f=0.1Hzto1lHz 25°C 1 1
VNPP equivalent input uv
noise Vo|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
| Equivalent input 25°C 06 06 tAVITE
n noise current ' :
Total harmonic Vo=123V Av=1 0.0011% 0.0011%
THD + N distortion plus RL =10kQ, Ay =10 25°C 0.004% 0.004%
noise f=20 kHz Ay = 100 0.03% 0.03%
Gain-bandwidth f=10 kHz, R =10kQ, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum _ _
BoM  output-swing \éf(fi)) ;S BV é\( ; 1’00 o | 25°C 0.54 0.54 MHz
bandwidth '
gvz_l'zsv o5y |1 01% 15 15
. . tep =-2. t0 2.3V, o
ts Settling time RLE 10O, - 25°C us
CL = 100 pF To 0.01% 3.2 3.2
. Ph_ase margln at 250 500 500
unity gain RL =10 kQ, CL =100 pF
Gain margin 25°C 10 10 dB
T Full range is —40°C to 125°C.
‘Ui TEXAS
INSTRUMENTS
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TLC227x, TLC227xA

Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274l electrical characteristics at specified free-air temperature, Vpp =5 V (unless otherwise

noted)
TLC22741 TLC2274Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN  TYP MAX]| MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage uv
Full range 3000 1500
Temperature coefficient of o o o
VIO jnput offset voltage 2°Co85°C 2 2 KvPC
Input offset voltage o
long-term drift (see Note 4) 25°C 0.002 0.002 Wv/mo
VDD1=12.5V, V|C=OV,
Vo=0V, Rg=500Q 25°C 0.5 60 0.5 60
lio Input offset current —40°C to 85°C 150 150 pA
Full range 800 800
25°C 1 60 1 60
B Input bias current —40°C to 85°C 150 150 pA
Full range 800 800
I we |09 [0
Vier ommon-mode input Rs =500, Nio|< 5mv v
voltage Full Oto Oto
ull range 35 35
loq =—20 pA 25°C 4.99 4.99
25°C 485 493 485 493
. IOH =-200 I.IA
Vou High-level output voltage Full range 4.85 4.85 \%
25°C 425  4.65 425 465
IOH =—1mA
Full range 4.25 4.25
Vic=25V, loL = 50 pA 25°C 0.01 0.01
25°C 0.09 0.15 0.09 0.15
Vic=25V, loL = 500 pA
VoL Low-level output voltage Full range 0.15 0.15 \%
25°C 0.9 15 0.9 15
Vic=25V, loL= 5mA
Full range 1.5 15
R =10 kOt 25°C 15 35 15 35
Large-signal differential Vic=25YV, L=
Avp voltage amplification Vo=1Vto4V Full range 15 15 Vimv
RL =1 MQ#* 25°C 175 175
id Differential input resistance 25°C 1012 1012 Q
f Common-mode input 25°C 1012 1012
resistance
¢ Common-mode input f =10 kHz, N package 25°C 8 8 pF
capacitance
Z Closed-loop output f=1MHz, Ay =10 25°C 140 140 Q
impedance
CMRR Common-mode rejection Vic=0Vto 27V, 25°C 70 75 70 75 dB
ratio Vo=25V, Rs=50Q Full range 70 70
K Supply-voltage rejection Vpp= 44Vto1l6V, 25°C 80 95 80 95 dB
SVR ratio (AVpp /AV o) Vic = Vbp/2, No load Full range 80 80
25°C 4.4 6 4.4 6
Ibp Supply current Vo=25YV, No load mA
Full range 6 6

1 Full range is — 40°C to 125°C.
 Referenced to O V

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274l operating characteristics at specified free-air temperature, Vpp =5V

TLC2274l TLC2274Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX | MIN TYP MAX
25°C 2.3 3.6 2.3 3.6
Slew rate at unity Vo=05Vto25Y,
SR gain RL=10kQ¥, cC =100pFF | Ful | 1.7 Viws
range
Equivalent input f=10Hz 25°C 50 50 _
Vn d - nVAHz
noise voltage f=1KkHz 25°C 9 9
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VN(PP)  equivalentinput puv
noise Vo|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o s
In noise current 25°C 0.6 0.6 fANHz
Total harmonic Vo=05Vto25y, [Av=1 0.0013% 0.0013%
THD+N : . f =20 kHz, Ay =10 25°C 0.004% 0.004%
distortion plus noise —10 kOt
RL=10kQ Ay = 100 0.03% 0.03%
Gain-bandwidth f =10 kHz, R = 10 kQf, .
product C| = 100 pF¥ 25°C 2.18 2.18 MHz
Maximum
) Vopp)=2V, Ay=1,
Bowm output-swing v + _ + 25°C 1 1 MHz
bandwidth R_=10kQ¥, C| =100pF
év;%)'sv ,sy |TO0L% 15 15
. . tep = 0. t0 2.5V, o
ts Settling time R F:) 10 kot - 25°C us
CL = 100 pF¥ To 0.01% 2.6 2.6
. Ph_ase margin at 250 500 50°
unity gain RL=10kQ¥ CL=100pF*
Gain margin 25°C 10 10 dB
T Full range is — 40°C to 125°C.
¥ Referenced to 0V
‘Ui TEXAS
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274l electrical characteristics at specified free-air temperature, Vpp+ =5V (unless otherwise

noted)
TLC2274I TLC2274Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP  MAX MIN TYP  MAX
25°C 300 2500 300 950
Vio Input offset voltage uv
Full range 3000 1500
Temperature coefficient of o o o
VIO jnput offset voltage 25°C o 85°C 2 2 KvPC
Input offset voltage o
long-term drift (see Note 4) 25C 0.002 0.002 KV/mo
Vic=0V, Vp=0V,
Rs=50Q 25°C 0.5 60 0.5 60
lio Input offset current —40°C to 85°C 150 150 pPA
Full range 800 800
25°C 1 60 1 60
I Input bias current —40°C to 85°C 150 150 pA
Full range 800 800
I =
Vier ommon-mode input Rs=500Q, [Vjo|<5mV : : v
voliage Full range St St
g 35 35
lo =—20 pA 25°C 4.99 4.99
| 200 LA 25°C 4.85 4.93 4.85 4.93
Maximum positive peak o=- [
Vom+ output voltage Full range 4.85 4.85 \%
25°C 4.25 4.65 4.25 4.65
lo=—1mA
Full range 4.25 4.25
Vic=0V, Ilp= 50pA 25°C -4.99 -4.99
v ov | 500 LA 25°C -485 -4.91 -485 -491
Vou Maximum negative peak Ic=9YV, o= H Full range —a85 —a85 v
output voltage
25°C -35 -4.1 -35 -4.1
Vic=0V, Ilp=5mA
Full range -35 -35
R = 10KO 25°C 25 50 25 50
Ap  ge-signal differential Vo=+av | = Full range 25 25 Vimv
voltage amplification
RL=1MQ 25°C 300 300
id Differential input resistance 25°C 1012 1012 Q
. Common-mode input 25°C 1012 1012 o
! resistance
¢ Common-mode input f=10kHz, N package 25°C 8 8 pF
capacitance
Z Closed-loop output f=1MHz, Ay=10 25°C 130 130 Q
impedance
cMRR  Common-mode rejection Vic=-5V1t02.7V, 25°C 75 80 75 80 4B
ratio Vo=0V, Rs=50Q Full range 75 75
" Supply-voltage rejection Vpp:=+2.2V1t0+8YV, 25°C 80 95 80 95 4B
SVR " ratio (AVpp+/AVio) Vic=0V,  Noload Full range 80 80
25°C 4.8 4.8
Ibp Supply current Vo=0V, No load mA
Full range

T Eull range is — 40°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274l operating characteristics at specified free-air temperature, Vpp+ =5V

TLC2274l TLC2274Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX | MIN TYP MAX
S| ) v 23V R 10 kO 25°C 2.3 3.6 2.3 3.6
ew rate at unity 0=%23V, L= :
SR gain C| = 100 pF Ful | - 17 Vius
range
v Equivalent input f=10Hz 25°C 50 50 VI
n noise voltage f=1KHz 25°C 9 9 n z
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP)  equivalentinput uv
noise Vo|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o .
In noise current 25°C 0.6 0.6 fAVHz
Total harmonic Vo =423V, Av=1 0.0011% 0.0011%
THD + N distortion plus RL =10kQ, Ay =10 25°C 0.004% 0.004%
noise f=20kHz Ay = 100 0.03% 0.03%
Gain-bandwidth f=10kHz, R =10kQ, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum output- | Vo(pp) =4.6 V, Ay =1, 0
BOM  guwing bandwidth | R =10 kQ, cL=100pF | %€ 0.54 0.54 MHz
/;v=—1,2 avioaay |0 15 15
. . tep = -2. to 2. y o
ts Settling time R E 10kQ. - 25°C us
C[ = 100 pF T00.01% 3.2 3.2
an Ph_ase margin at 250 500 500
unity gain RL = 10 kQ, C| = 100 pF
Gain margin 25°C 10 10 dB
T Full range is —40°C to 125°C.
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TLC227x, TLC227xA

Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272Q and TLC2272M electrical characteristics at specified free-air temperature, Vpp =5V

(unless otherwise noted)

TLC2272Q, TLC2272AQ,
PARAMETER TEST CONDITIONS Tal TLC2272M TLC2272AM UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage uv
Full range 3000 1500
Temperature coefficient 25°C o
OVIO  of input offset voltage to 125°C 2 2 uviC
Input offset voltage long- | Vic =0V, VpD+=%25YV, R
term drift (see Note 4) Vo =0V, Rg=50Q 25°C 0.002 0.002 uv/mo
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 800 800
) 25°C 1 60 1 60
B Input bias current pA
Full range 800 800
2500 0 -03 0 -03
v Common-mode input Re =500 v <smy to4 to4.2 to4 to4.2 v
ICR  yoltage $=50Q, Mol s5m 5 5
Fullrange | ;35 035
loH =—20 pA 25°C 4.99 4.99
) | — 200 LA 25°C 485 493 485 493
voy  High-level output OH=—<00H Fullrange | 4.85 4.85 Y,
voltage
25°C 425 4.65 425 4.65
loH=-1mA
Fullrange | 4.25 4.25
Vic=25YV, loL = 50 pA 25°C 0.01 0.01
25°C 0.09 0.15 0.09 0.15
Vic=25YV, loL = 500 pA
VoL Low-level output voltage Full range 0.15 0.15 \
v 25V | 5 mA 25°C 0.9 15 0.9 1.5
=2. . = m
IC oL Full range 15 15
_si 25°C 10 35 10 35
A I(]i?frgse:t?arll?/glta e Vic=23V. RL=10 ko Full range 10 10 VimV
VD ential voltag Vo=1Vto4V 9 m
amplification RL =1 mQ¥ 25°C 175 175
fid leferentlal input 25°C 1012 1012 0
resistance
f Common-mode input 25°C 1012 1012 0
resistance
G Common-modeinput  f¢_ 15, P package 25°C 8 8 pF
capacitance
20 Closed-loop output f=1MHz, Ay = 10 25°C 140 140 Q
impedance
CMRR Common-mode rejection |Vic=0Vto 2.7V, 25°C 70 75 70 75 dB
ratio Vo=25YV, Rs=500Q Full range 70 70
K Supply-voltage rejection |Vpp= 44Vto16YV, 25°C 80 95 80 95 4B
SVR " ratio (AVpp /AV|0) Vic =Vpp/2,  No load Fullrange | 80 80
[ Supp! t Vo =25V No load 25°C 22 3 22 3 A
u curren =25V, o loa m
Db PPy 0 Full range 3 3

T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
* Referenced to 2.5 V
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272Q and TLC2272M operating characteristics at specified free-air temperature, Vpp =5V

TLC2272Q, TLC2272AQ,
PARAMETER TEST CONDITIONS TaT TLC2272M TLC2272AM UNIT
MIN TYP MAX | MIN TYP MAX
25°C 2.3 3.6 2.3 3.6
SR Slew rate at Vo=125Vt0 275V, v/
unity gain RL = 10 kQF: CL = 100 pF# Full |5 17 HS
range ' '
Vi Equivalent input f=10Hz 25°C 50 50 VIVHZ
noise voltage f=1KkHz 25°C 9 9
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VNPP equivalent input puv
noise Vo|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
In Equivalent input 25°C 0.6 0.6 fANFZ
noise current
Total harmonic Vo=05Vto25YV, Av=1 0.0013% 0.0013%
THD + N distortion plus f =20 kHz, Ay =10 25°C 0.004% 0.004%
noise R =10 kQ*, Ay = 100 0.03% 0.03%
Gain-bandwidth | f=10 kHz, RL = 10 kQF, .
product C| = 100 pFi 25°C 2.18 2.18 MHz
Maximum output- | Vo(pp) =2V, Ay =1, o
BOM  suwing bandwidth | Ry = 10 kat, cL=100pFt | 25°C ! ! MHz
gv=—tv5\/ ey |0 01% 15 15
N tep=0.5Vto 2.
t Settling t ! 25°C
S ettiing time R| = 10 kot, - Hs
Ct = 100 prt To 0.01% 2.6 2.6
Phase margin at
. ; 25°C 50° 50°
m unity gain R = 10 kQF, C| =100 pF¥
Gain margin 25°C 10 10 dB

T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.

 Referenced to 2.5 V
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272Q and TLC2272M electrical characteristics at specified free-air temperature, Vpp+ =5V
(unless otherwise noted)

TLC2272Q, TLC2272AQ,
PARAMETER TEST CONDITIONS TAT TLC2272M TLC2272AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage I\
Full range 3000 1500
Temperature coefficient of 25°C o
VIO input offset voltage to 125°C 2 2 uv/C
Input offset voltage
. Vic=0V, Vo=0V,
long-term drift R'C_ 0 25°C 0.002 0.002 Hv/mo
5=50Q
(see Note 4)
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 800 800
) 25°C 1 60 1 60
B Input bias current pA
Full range 800 800
. -5 -53 -5 -53
v Common-mode input . v <5my to4 to4d.z2 to4 to4d.z2 v
ICR  yoltage §=50Q, [Mols5m s =
Fullrange | ;35 035
lo=-20 pA 25°C 4.99 4.99
‘ | 200 LA 25°C 4.85 4.93 4.85 4.93
Maximum positive peal 0=- H
VoM + output voltage Fullrange | 4.85 4.85 \
25°C 4.25 4.65 4.25 4.65
lo=-1mA
Full range 4.25 4.25
Vic=0V, lo= 50 pA 25°C -4.99 —4.99
. . Vie =0V I = 500 LA 25°C —-485 -4091 -4.85 -4091
Vop. aximum negative peak Ic=2%. o= KA eliange | —4.85 —4.85 v
output voltage
25°C -35 -41 -35 -41
Vic=0V, lo=5mA
Fullrange | -3.5 -35
. anal diff al R =10 kQ 25°C 20 50 20 50
arge-signal differentia . L=
AvD voltage amplification Vo=%4V Full range 20 20 VimVv
RL=1mQ 25°C 300 300
rid Differential input resistance 25°C 1012 1012 Q
f Common-mode input 25°C 1012 1012 0
resistance
G Common-mode input f=10kHz, P package 25°C 8 8 oF
capacitance
2o  Closed-loopoutput f=1MHz, Ay=10 25°C 130 130 Q
impedance
CMRR Common-mode rejection Vic=-5Vto 27V, 25°C 75 80 75 80 4B
ratio Vo=0V, Rs=50Q Full range 75 75
K Supply-voltage rejection VpD = #2.2V1to+8YV, 25°C 80 95 80 95 4B
SVR " ratio (AVpp +/AVi0) Vic=0V,  Noload Fullrange | 80 80
[ Suppl t Vo=25V, Noload 25°C 24 3 24 3 A
u curren =25V, o loa m
Db PPl 0o Full range 3 3

1 Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2272Q and TLC2272M operating characteristics at specified free-air temperature,

VDDi =x5V
TLC2272Q, TLC2272AQ,
PARAMETER TEST CONDITIONS Tat TLC2272M TLC2272AM UNIT
MIN TYP MAX | MIN TYP MAX
s v v R =10 kO 25°C 23 3.6 2.3 3.6
ew rate at o=%1V, L= :
SR unity gain Cr =100 pF Full 1.7 17 Vius
range ' )
v Equivalent input | f=10 Hz 25°C 50 50 VI
n noise voltage f=1kHz 25°C 9 9 n z
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VNPP equivalent input uv
noise voltage f=0.1Hzto 10 Hz 25°C 1.4 1.4
In Equivalent input 25°C 0.6 0.6 ARz
noise current
Total harmonic  |Vpo=%2.3V Av=1 0.0011% 0.0011%
THD + N distortion plus R =10 kQ, Ay =10 25°C 0.004% 0.004%
noise f=20kHz Ay =100 0.03% 0.03%
Gain-bandwidth | f=10 kHz, R =10kQ, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum _ —
BoMm output-swing \éo(:Pf()) ;36 v éV _ 100 oF 25°C 0.54 0.54 MHz
bandwidth L ' L
gv = —1,2 v 0agy | T 0L 15 15
R tep =-2. to 2.3V, °
ts Settling time RL = 10 kO, - 25°C us
CL = 100 pF To 0.01% 3.2 3.2
Phase margin at 25°C 500 50
o unity gain Rl =10 kQ, C| =100 pF
Gain margin 25°C 10 10 dB

T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274Q and TLC2274M electrical characteristics at specified free-air temperature, Vpp =5V
(unless otherwise noted)

TLC2274Q, TLC2274AQ,
PARAMETER TEST CONDITIONS TAT TLC2274M TLC2274AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage uv
Full range 3000 1500
Temperature coefficient 25°C o
OVIO  of input offset voltage to 125°C 2 2 HvFiC
Input offset voltage
. V =+25V, V|c=0V,
long-term drift VDD:’—'O v R'C: 500 25°C 0.002 0.002 pV/mo
(see Note 4) o ’ S
25°C 0.5 60 0.5 60
llo Input offset current pA
Full range 800 800
) 25°C 1 60 1 60
B Input bias current pA
Full range 800 800
25°C 0 -03 0 -03
v Common-mode input S v <5my to4 to4.2 to4 to4.2 v
ICR  yoltage $=50Q, Mols5m 5o ot
Full range 35 35
loH =—-20 pA 25°C 4.99 4.99
. | — 200 UA 25°C 4.85 4.93 4.85 4.93
voy High-level output OH=—<C0H Fullrange | 4.85 4.85 Y,
voltage
25°C 4.25 4.65 4.25 4.65
IoH=-1mA
Fullrange | 4.25 4.25
Vic=25YV, loL = 50 pA 25°C 0.01 0.01
Vic=25YV, 25°C 0.09 0.15 0.09 0.15
VoL  -Ow-leveloutput loL = 500 pA Full range 0.15 015| Vv
voltage
v 25V | 5 mA 25°C 0.9 1.5 0.9 1.5
= 2. y = m
Ic oL Full range 15 15
L ignal differential | Vic =25V, RL = 10 kQ+¥ 25°C 10 3 10 %
arge-signal differential Ic=25V, L=
AvD voltage amplification Vo=1Vto4V Full range 10 10 Vimv
RL =1 Mot 25°C 175 175
fid lef_erentlal input 25°C 1012 1012 0
resistance
f Common-mode input 25°C 1012 1012 0
resistance
G Common-modeinput | ¢_ 64, N package 25°C 8 8 pF
capacitance
2o  Closed-loopoutput f=1MHz, Ay = 10 25°C 140 140 Q
impedance
CMRR Common-mode Vic=0Vto27YV, 25°C 70 75 70 75 4B
rejection ratio Vo=25YV, Rg =50 Q Full range 70 70
K Supply-voltage rejection | Vpp = 44V to 16V, 25°C 80 95 80 95 dB
SVR  ratio (AVpp/AV|0) Vic=Vpp/2,  Noload Fullrange | 80 80
[ Suppl t Vo =25V, No load 25°C 24 6 24 A
u curren =25V, o loa m
Db PRl 0 Full range

TFull range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
 Referenced to 2.5 V
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274Q and TLC2274M operating characteristics at specified free-air temperature, Vpp =5V

TLC2274Q, TLC2274AQ,
PARAMETER TEST CONDITIONS TAT TLC2274M TLC2274AM UNIT
MIN TYP MAX | MIN TYP MAX
" 25°C 2.3 3.6 2.3 3.6
Slew rate at unity | Vo =0.5Vt025V, Cp =100pF
SR gain RL =10 in, Full 1.7 1.7 Viks
range
v Equivalentinput | f=10Hz 25°C 50 50 VI
n noise voltage f=1 kHz 25°C 9 9 n z
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP)  equivalentinput puv
noise V0|tage f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalent input —
'n ngise currentp 25°C 0.6 0.6 fANHz
Total harmonic Vo=05Vto25YV, Av=1 0.0013% 0.0013%
THD + N  distortion plus f =20 kHz, Ay =10 25°C 0.004% 0.004%
noise RL =10 kot Ay = 100 0.03% 0.03%
Gain-bandwidth | f = 10 kHz, R = 10 kQF, .
product CL =100 pF* 25°C 2.18 2.18 MHz
Maximum out-
e _ | VYopr)=2V, Ay =1, o
Bowm pl_Jt swing band RL = 10 kat CL = 100 pF* 25°C 1 1 MHz
width
évz_%)'sv S5y | T 0% 15 15
N tep=0.5Vt02.5V, o
t Settling t 25°C
S ettling time R_ = 10 kot, - us
cp = 100 pFt To 0.01% 2.6 2.6
. Ph_ase margm at 2500 50° 50°
unity gain RL = 10 kQ¥, Cp =100 pF#
Gain margin 25°C 10 10 dB
T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
¥ Referenced to 2.5 V
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274Q and TLC2274M electrical characteristics at specified free-air temperature, Vpp+ =5V
(unless otherwise noted)

TLC2274Q, TLC2274AQ,
PARAMETER TEST CONDITIONS Tat TLC2274M TLC2274AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage = 2000 500 uv
ull range
Temperature coefficient of 25°C o
avio input offset voltage to 125°C 2 2 WvFC
Input offset voltage long- Vic=0V, Vp=0V, o
term drift (see Note 4) Rg=50Q 25°C 0.002 0.002 uvimo
25°C 0.5 60 0.5 60
llo Input offset current - 800 800 pA
ull range
. 25°C 1 60 1 60
B Input bias current ol 300 500 pA
ull range
-5 -53 -5 -53
25°C
B ; to4 to4.2 to4 to4.2
VicR Common-mode input Rs=500Q, [Vio|<5mV Vv
voltage -5 -5
Full range t0 3.5 t0 3.5
lo =-20 pA 25°C 4.99 4.99
| 200 LA 25°C 4.85 4.93 4.85 4.93
Maximum positive peak o=- H
VoM + output voltage Full range 4.85 4.85 \Y
| 1mA 25°C 4.25 4.65 4.25 4.65
=-1m
o Full range 4.25 4.25
Vic=0V, Ip= 50pA 25°C -4.99 -4.99
25°C -4.85 -4.91 -485 -4091
v Maximum negative peak Vic=0V, lp= 500pA Foranae | —a85 Taos v
OM- output voltage g i .
v oV | 5 mA 25°C -35 -41 -35 -41
= s = m
IC © Full range | -35 _35
R =10 kQ 25°C 20 50 20 50
Large-signal differential 4 L=
AvD voltage amplification Vo=%4V Full range 20 20 VimV
RL =1MQ 25°C 300 300
Tid Differential input resistance 25°C 1012 1012 Q
. Common-mode input R 12 12
fi resistance 25°C 10 10 Q
Common-mode input o
Cj . f=10 kHz, N package 25°C 8 8 pF
capacitance
2o Closed-loopoutput f=1MHz, Ay=10 25°C 130 130 Q
impedance
cMRR Common-mode rejection Vic=-5Vt027V 25°C 75 80 75 80 4B
ratio Vo=0V, Rg=50Q Full range 75 75
K Supply-voltage rejection Vpp+=2%22V10o£8V, 25°C 80 95 80 95 4B
SVR " ratio (AVpp +/AV|0) Vic=0V, Noload Full range 80 80
25°C 4.8 4.8
IDD Supply current Vo=0V, Noload Fullrange mA

T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TLC2274Q and TLC2274M operating characteristics at specified free-air temperature,

VDDi =5V
TLC2274Q, TLC2274AQ,
PARAMETER TEST CONDITIONS TAT TLC2274M TLC2274AM UNIT
MIN TYP MAX | MIN TYP MAX
s ) v 23V R 10KO 25°C 2.3 3.6 2.3 3.6
ew rate at unity 0=%23V, L= ,
SR gain C| = 100 pF Ful | - 17 Vius
range ' '
Equivalent input f=10Hz 25°C 50 50 _
Vi q.uw inpu nV/VHz
noise voltage f=1 kHz 25°C 9 9
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP) equivalent input uv
noise voltage f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalent input —_
In ngise currentp 25°C 0.6 0.6 fANHZ
Total harmonic Vo =+2.3V, Av=1 0.0011% 0.0011%
THD + N  distortion plus R =10kQ, Ay =10 25°C 0.004% 0.004%
noise f=20kHz Ay = 100 0.03% 0.03%
Gain-bandwidth f=10 kHz, R =10kQ, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum _ -
BoMm output-swing \éo(_Pi)) ;36 Vi éV - 100 E 25°C 0.54 0.54 MHz
bandwidth L= ’ L=20Pp
Ay =-1, T00.1% 1.5 15
tg Settling time gterz 10_55 Vio23V, 25°C us
L= ,
C| = 100 pF To 0.01% 3.2 3.2
. Ph_ase margin at 25°C 590 500
unit gain RL =10 kQ, CL =100 pF
Gain margin 25°C 10 10 dB
T Full range is —40°C to 125°C for Q level part, —55°C to 125°C for M level part.
‘Ui TEXAS
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TYPICAL CHARACTERISTICS

Table of Graphs

FIGURE
Distribution 1-4
Vio Input offset voltage vs Common-mode voltage 5,6
avio Input offset voltage temperature coefficient Distribution 7-10
hs/llo Input bias and input offset current vs Free-air temperature 1
vs Supply voltage 12
Vi Input voltage vs Free-air temperature 13
VOH High-level output voltage vs High-level output current 14
VoL Low-level output voltage vs Low-level output current 15, 16
VoM + Maximum positive peak output voltage vs Output current 17
VoMm- Maximum negative peak output voltage vs Output current 18
Vo(pp) Maximum peak-to-peak output voltage vs Frequency 19
Lo vs Supply voltage 20
los Short-circuit output current vs Free-air temperature o1
Vo Output voltage vs Differential input voltage 22,23
Large-signal differential voltage amplification | vs Load resistance 24
Large-signal differential voltage amplification
AvD and phase margin vs Frequency 25, 26
Large-signal differential voltage amplification | vs Free-air temperature 27,28
Zg Output impedance vs Frequency 29,30
CMRR Common-mode rejection ratio vs Freque_ncy 31
vs Free-air temperature 32
y _— . vs Frequency 33,34
ksvR Supply-voltage rejection ratio vs Free-air temperature 35
vs Supply voltage 36, 37
'DD Supply current vs Free-air temperature 38, 39
SR Slew rate vs Load c_apacnance 40
vs Free-air temperature 41
Inverting large-signal pulse response 42,43
v Voltage-follower large-signal pulse response 44, 45
© Inverting small-signal pulse response 46, 47
Voltage-follower small-signal pulse response 48, 49
Vi Equivalent input noise voltage vs Frequency 50, 51
Noise voltage over a 10-second period 52
Integrated noise voltage vs Frequency 53
THD + N Total harmonic distortion plus noise vs Frequency 54
Gain-bandwidth product vs Supply_ voltage 55
vs Free-air temperature 56
®m Phase margin vs Load capacitance 57
Gain margin vs Load capacitance 58

NOTE: For all graphs where Vpp =5V, all loads are referenced to 2.5 V.
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001
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TYPICAL CHARACTERISTICS
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TYPICAL CHARACTERISTICS

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
VS VS
COMMON-MODE VOLTAGE COMMON-MODE VOLTAGE
1 T S L
Vpp =5V Vpp =£5V
Tp =25°C Ta =25°C
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;05 v . 05 ]
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g g /
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-1 -1
-1 0 1 2 3 4 5 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5
V|c — Common-Mode Voltage — V V|c — Common-Mode Voltage — V
Figure 5 Figure 6
DISTRIBUTION OF TLC2272 DISTRIBUTIOVI\SI OF TLC2272
VS
INPUT OFFSET VOLTAGE TEMPERATURE INPUT OFFSEC':I'OVS:L';I;@EI?\;EMPERATURE
COEFFICIENTT
25 ! ! ! ' 2 12é Am' |ifiEI:S Frc;m
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VDD =25V VDD =£5
DD ==& 20 |- P Package =
20 [ P Pack
ackage 25°C to 125°C
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- 1 15

5 r-l_ a 5 1
0 r |_| 0 |
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5 _4 -3 -2 -1 0 1 2 3 4 5 -5 -4 -3 -2 -1 0 1 2 3 4 5
aV|o — Temperature Coefficient — pV/°C aVio — Temperature Coefficient — uv/°C
Figure 7 Figure 8

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLC2274
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INPUT OFFSET VOLTAGE TEMPERATURE
COEFFICIENTT
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INPUT BIAS AND INPUT OFFSET CURRENTT INPUT VOLTAGE
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T 3 T 12 .
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Figure 11

DISTRIBUTION OF TLC2274
VS
INPUT OFFSET VOLTAGE TEMPERATURE
COEFFICIENTT

VDDl - Supply Voltage - V

Figure 12

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TYPICAL CHARACTERISTICS

INPUT VOLTAGET HIGH-LEVEL OUTPUT VOLTAGET
Vs Vs
FREE-AIR TEMPERATURE HIGH-LEVEL OUTPUT CURRENT
5 ; ; 6
Vpp=5V Vpp=5V
4 ‘ ‘ >| 5
y \
©
. : \
s IViol £5mV = Tp = 125°C \
° 21— o 3 |
s e \
— (0]
= 3 Tp = 25°C \
= z |
| 'E, 2 \
= T Ta = —55°C
o— 5
S 1
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Ta — Free-Air Temperature — °C loH — High-Level Output Current — mA
Figure 13 Figure 14
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGET
VS VS
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
12 ; 1.4
Vpp=5V Vpp=5V
Tp =25°C Vic=25V /
1 / 1.2 /
Vic=0V —7‘ // 1 .yl
0.8

Tp =125°C —T—— /

08 Ta = 25°C — ////
£
)/

’
) Vic=125V / // //
/// A
: :

0.6
Ta = _55°C /. L~

74

VoL — Low-Level Output Voltage — V
VoL — Low-Level Output Voltage — V

0 1 2 3 4 5 0 1 2 3 4 5 6
loL — Low-Level Output Current — mA loL — Low-Level Output Current — mA
Figure 15 Figure 16

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLC227x, TLC227xA

Advanced LinCMOS[J] RAIL-TO-RAIL

OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

TYPICAL CHARACTERISTICS

MAXIMUM POSITIVE PEAK OUTPUT VOLTAGET MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGET
Vs Vs
OUTPUT CURRENT OUTPUT CURRENT
> 5 : > _38 T
! VDDt =15V 1 VDD = %5V /
<) =3 Vic=0V
© ©
;’ g -4 / /
= 4 N z Ta =125°C —— /
a I ) a
E TA= —55°C¥$\ 3 42 | / A
° © Tp = 25°C — / 7
X~ I X
® Tp = 25°C e
a | o a4
() 3 (] —4.
5 | 2 Tp = —55°C 4 ~
2 Ta = 125°C S /
(]
o Z 46 /
g E / 7
£ 2 g
g & -a8 /
| = 7
+ I
=
S 1 3 -5
0 1 2 3 4 5 > 0 1 2 3 4 5 6
[lol — Output Current — mA o — Output Current — mA
Figure 17 Figure 18
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE SHORT-CIRCUIT OUTPUT CURRENT
VS VS
FREQUENCY SUPPLY VOLTAGE
> 10 T T Il TT 16 T T
| RL =10 kQ _
<) 9 Th = 25°C V|p =-100 mV
2 \ E 12—
s s . ¥V
5 \ 3
= 7 =
5 \ 3 °
E i Vpp=5V E‘
S 5 DD N § 4
g \ Vpp = £5V 5 0
1S 3 \ -
\ =
£ \\ 2 V|p = 100 mV
= 5 5
] \ |
= (%) -4
| 1 N o Vo=0V
T NN Ta = 25°C
g 0 -8 '
> 10k 100 k 1M 10M 2 3 4 5 6 7 8
f — Frequency —Hz VDD +| — Supply Voltage —V
Figure 19 Figure 20

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS

g t
SHORT-CIRCUIT (\)I;JTPUT CURRENT OUTPUT VOLTAGE

VS
FREE-AIR TEMPERATURE DIFFERENTIAL INPUT VOLTAGE

o Vo=0V 5 '
I [ &
g V|p = —100 mV ~_ Ta =25°C
5 ~ Rl =10 kQ
- 4F Vic=25V
= \\ IC
= >
3 I
5 7 3
= = 3
8 g —
= 5 ]
e -3 = /_
5 o 2
< I
2 L
-]
%) V|p =100 mV
38 ID 1 /
-5 0
-75 -50 -25 0 25 50 75 100 125 —-800 —-400 0 400 800 1200
Ta — Free-Air Temperature —°C V|p — Differential Input Voltage — pv
Figure 21 Figure 22
LARGE-SIGNAL DIFFERENTIAL
OUTPUT VOLTAGE VOLTAGE AMPLIFICATION
Vs VS
DIFFERENTIAL INPUT VOLTAGE LOAD RESISTANCE
5 T T 1000 1
VDD =5V A —— — -
Tx = 25°C — Vo=%1V
RL =10 kQ — Ta =25°C !
L Vic=0V T 1 m
S 3 £ $ 100 = =
S =
2
I J] ~
) E .S Vpp=%*5V > ',/
IS B % ydayZ
= 1 p.
S _J £ £ )%
- |1 23 10
2 L 2 £ ~+7/— Vpb=5V
3 4 2 /
DT S8 4
| = 4
9 oS /
< /
-3 7
/
y
-5 0.1
—1000 -750 -500 —-250 0 250 500 750 1000 0.1 1 10 100
V|p — Differential Input Voltage — pVv R| —Load Resistance — kQ
Figure 23 Figure 24

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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Ayp-— Large-Signal Differential

Ayp- Large-Signal Differential

Voltage Amplification —dB

Voltage Amplification — dB

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE MARGIN

VS
FREQUENCY
80 ‘ .
Vo =5V 180
RL =10 kQ
60 AN CL=100pF _|q350
\ Tp = 25°C
40 N~ \\ 90°
20 \\\\ 45°
0 \ 0°
-20 —45°
_40 -90°
1k 10 k 100 k 1M 10M
f — Frequency — Hz
Figure 25
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE MARGIN
VS
FREQUENCY
80 | o
Vpp=%5V 180
\ R =10 kQ
60 CL=100pF { 135°
\ Tp = 25°C
40 P— \\ \ 90°
20 \\ \ 45°
0 \\ 0°
-20 \ _450°
_40 -90°
1k 10 k 100 k 1M 10M

f —Frequency — Hz

Figure 26

®m — Phase Margin

®m —Phase Margin
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LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATIONT

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATIONT

Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1k —T— 1k —
Vbp=5V . Vpp =15V J
Vic=25V ] N Vic=0Vv ]
Vo=1Vto4V N Vo=+4V
8 > d < > ‘\
c § — % § N
o —_ =
EJ:, | \\\ 8 RL =1MQ \‘\
u“— = c
58 RL=1MO [~ 5 8 ~
S = 100 ~ o & 100
o E o E
o< g <
T ()
7{;5 \\\ ‘,'D‘:é’ RL =10 kQ\\\
3 Rl =10 kQ 23
\
~—
10 10
-75 -50 -25 0 25 50 75 100 125 -75 -50 =25 0 25 50 75 100 125
Ta — Free-Air Temperature —°C Tp — Free-Air Temperature —°C
Figure 27 Figure 28
OUTPUT IMPEDANCE OUTPUT IMPEDANCE
Vs Vs
FREQUENCY FREQUENCY
1000 1000 T
Vpp=5V Vpp=%5V
Ta =25°C Ta = 25°C
I
3 A= 1 @
e v = 100 / S
8 IS Ay =100
S
2 / 2 .
E 10 £ 10 v
S Ay = 10 5 /
8 8 Ay =10
I I
Ay =1 N
Av=1 /
0.1 0.1
100 1k 10 k 100 k 1M 100 1k 10 k 100 k 1M
f — Frequency — Hz f — Frequency — Hz
Figure 29 Figure 30
t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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CMRR — Common-Mode Rejection Ratio —dB

ksvr — Supply-Voltage Rejection Ratio —dB

TYPICAL CHARACTERISTICS

COMMON-MODE REJECTION RATIO

COMMON-MODE REJECTION RATIO

'S 'S
FREQUENCY FREE-AIR TEMPERATURE
100 —— 90
Tp = 25°C o
©
Vpp =5V I
| o
80 | - s 86
~ o
Vpbp=5V % 5
5
60 \\ & 82 m
o T Vpp =+5V
) T —
B Vic=-5Vto27V \\\
40 \\ E 78 e —
o
1 -
\
£ —~—— Vpp=5V
) \ 8 \\2
\ o 4 Vic=0Vi027V T
@
p=
O
0 70
10 100 1k 10k 100k 1M 10M -75 -50 -25 0 25 50 75 100 125
f — Frequency — Hz Tp — Free-Air Temperature —°C
Figure 31 Figure 32
SUPPLY-VOLTAGE REJECTION RATIO SUPPLY-VOLTAGE REJECTION RATIO
VS VS
FREQUENCY FREQUENCY
100 . 100 .
\ \ Vpp=5V © —\ \ Vpp=%5V
Tp = 25°C ° Tp = 25°C
80 N é 80 AN \
\ \ &’ \\
c
60 AN \ S 60 < N
\ KSVR+ % kSVR+
@ \
40 o 40 N
O\ g ‘
ksvR- \ \ >? ksvR-—
20 > 20
A\ =
N\ = N
[}
0 x O N
\ g
(%]
X
-20 -20
10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M

f — Frequency — Hz

Figure 33

f — Frequency — Hz

Figure 34
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TYPICAL CHARACTERISTICS

TLC2272
SUPPLY VOLTAGE REJECTION RATIOf SUPPLY CURRENTT
VS VS
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
110 T T T 3 T
- Vpp*=+22Vto+8V Vo=0V
o Vo=0V No Load /
|
"]
£ 105 2.4 — /
o <
5 % //j////
= = lE — |
S 100 & 18 (T 2
T s - Tp =25°C
o =]
Py S |
8 = — Ta=-55°C
S o5 S 12 I
> @ N Ta=125°C
Q.
o [a)
@ o
| 90 0.6
[a
>
°2]
X
85 0
-75 -50 -25 0 25 50 75 100 125 0 12 3 4 5 6 7 8
Tp — Free-Air Temperature —°C VDD + | — Supply Voltage —V
Figure 35 Figure 36
TLC2274 TLC2272
SUPPLY CURRENTT SUPPLY CURRENTT
VS VS
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
6 T 3 T T
Vo=0V Vpp=%*5V
No Load V=0V
o
48 — //¢ 2.4
p L~ // < _/—_—_
- — % — L 7 Vpp =5V
& 36 /,/./VTA e E 18 Vo=25V
S S
o | | o
2 ~ Ta =-55°C =
S 24 I S 12
@ — Ta =125°C @
[a] ]
o o
1.2 0.6
0 0
o 1 2 3 4 5 6 7 8 -75 -50 -25 0 25 50 75 100 125
VDD = | - Supply Voltage -V Tp — Free-Air Temperature —°C
Figure 37 Figure 38

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS

TLC2274 SLEW RATE
SUPPLY CURRENTT Vs
VS LOAD CAPACITANCE
FREE-AIR TEMPERATURE 5
I T
6 | [ Vpp=5V
Vpp=%5V Ay = -
Vo=0V Ta = 25°C
4
4.8 —
< | & ﬁl\\
£ L— Voo -5V NN S 0
= Vo=25V \ 13 IR
g 3.6 2 \ N
5 C \
o = \ N
> k] \
= 24 n 2
. |
a o SR + \ \
| 0 \
A A\, \
= 1 N
1.2 N
\\\
0 0
275 _50 -25 0 25 50 75 100 125 10 100 Lk 10k
) CL — Load Capacitance — pF
Tp — Free-Air Temperature —°C
Figure 39 Figure 40
SLEW RATET
VS
FREE-AIR TEMPERATURE INVERTING LARGE-SIGNAL PULSE RESPONSE
5 5
Vpp=5V
—_— R =10kQ
—~~—_ SR- CL =100 pF
——
4 ~_ 4 Ta =25°C
. T \ E Ay=-1
S:x. SR + R | [\/
[}
| (=]
g ° g 3
& S
= 5
L =3
(%]
. s 7]
o |
% ~
= (
1 Vpp =5V 1
Rl =10 kQ
CL =100 pF
Ay =1
0 : : 0
-75 -50 -25 0 25 50 75 100 125 0 1 2 3 4 5 6 7 8 9
Ta — Free-Air Temperature —°C t—Time —ps
Figure 41 Figure 42

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLC227x, TLC227xA
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TYPICAL CHARACTERISTICS

VOLTAGE-FOLLOWER

INVERTING LARGE-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE

5 T T
VDD =#5V VDID=5IV
CL =100 pF CL = 100 pF
3 Ta =25°C Ay =1
>| ) Ay =-1 > Ta = 25°C
|
(3] / \ ]
g g
S [ \ S
5 0 / \ 5
= g
5 -1 / 5
| |
(@] —
> 2 \/* >O
-3 \J
-4
-5
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 9
t—Time —ps t—Time—ps
Figure 43 Figure 44
VOLTAGE-FOLLOWER
LARGE-SIGNAL PULSE RESPONSE INVERTING SMALL-SIGNAL PULSE RESPONSE
5 T T 2.65 T T T
Vpp =*5V Vpp=5V
4 RL =10kQ RL =10kQ
CL =100 pF CL =100 pF
3 Tp =25°C 2.6 Tp=25°C 7]
> , Ay =1 > Ay =-1
| — |
i / . A
(o)) (o))
£ 1 / £ 255 / —
S / \ S
5 0 / \ 5
g g
3 4 \ 5 25
| |
o -
> 2 \ 9
-3 2.45
—4 \
-5 2.4
0 1 2 3 4 5 6 7 8 0 05 1 15 2 25 3 354 45 5 55
t—Time —ps t—Time—ps
Figure 45 Figure 46
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TYPICAL CHARACTERISTICS

INVERTING SMALL-SIGNAL PULSE RESPONSE

VOLTAGE-FOLLOWER
SMALL-SIGNAL PULSE RESPONSE

100 2.65 ,
VDD =#5V Vpp=5V
R =10kQ R =10kQ
CL =100 pF CL =100 pF
Ta =25°C 2.6 Ta =25°C
E 50 7 Ay=1 >| Ay =1
|
) [
g g 2ss ™\
s s
= =}
g g
3 OT 25
|
)
L 50l _J //\ >
2.45 \/
-100 2.4
0 05 1 15 2 25 3 35 4 0 0.5 1 15
t—Time—ps t—Time—ps
Figure 47 Figure 48
EQUIVALENT INPUT NOISE VOLTAGE
VOLTAGE-FOLLOWER Vs
SMALL-SIGNAL PULSE RESPONSE FREQUENCY
100 60 | ——
Vpp =+5V I}E Vpp =5V
Rl =10kQ Tp = 25°C
CL =100 pF > g Rs=20Q Ll
TA=25C I\ T
> L Ay =1 N o
2 50[ Av >
| =
40
) S \
£ 3 \
o ©
> 0 = 30
3 5
Z : \
3 = N
| c
= 50 % \\
_ 2 ~
V g 10 ~~
|
=
-100 0
0 0.5 1 15 10 100 1k 10k
t—Time — s f — Frequency — Hz
Figure 49 Figure 50
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Vp — Equivalent Input Noise Voltage —nV/ VHz

Integrated Noise Voltage — HVRumsg

TYPICAL CHARACTERISTICS

EQUIVALENT INPUT NOISE VOLTAGE

VS
FREQUENCY
60 T T 171
Vpp =5V
Tp =25°C
50 Rg=20Q 1111
40 \
30 \\
\\
20 N
\\
10 .
0
10 100 1k 10k
f — Frequency — Hz
Figure 51
INTEGRATED NOISE VOLTAGE
Vs
FREQUENCY
Calculated Using
Ideal Pass-Band Filter
Lower Frequency =1 Hz
Ta=25°C
10 g
Z
LA
/'
1 i
/
0.1
1 10 100 1k 10k 100 k

f — Frequency — Hz

Figure 53

THD + N — Total Harmonic Distortion Plus Noise — %

Noise Voltage — nV

NOISE VOLTAGE
OVER A 10 SECOND PERIOD

1000 T T
Vpp=5V

| f=0.1Hzto 10 Hz
750 Ta =25°C

500 [—
Ll

0 v
|
—-250 | I |
-500
—-750 I
—1000
0 2 4 6 8 10
t—Time-s
Figure 52

TOTAL HARMONIC DISTORTION PLUS NOISE

Vs
FREQUENCY
1 ——
[ Vpp=5V
[ Tp =25°C
| R =10kQ
0.1 :
- Ay =100 7
4
0.01 »
— Ay =10 Z 17
= »
0.001E Av=1 /
0.0001
100 1k 10k 100 k

f — Frequency — Hz

Figure 54
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TYPICAL CHARACTERISTICS

GAIN-BANDWIDTH PRODUCT

GAIN-BANDWIDTH PRODUCTT

VS
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
25 | | 3 T B T
f=10 kHz ]}/Driuo—ki' \4
R =10kQ 28 = z i
N 24-CL-109pF N C| =100 pF
I : Ta =25°C g 26 N\ L
s .
| ! \
s ] s
= S5 24
P
B 2.3 L~ 3
T T a
o
= / c 22
5 i)
B 22 / =
o : ° 2
c c
: 5
m 1
< £ 18
‘T ©
& 21 8
1.6 \\
2 1.4
o 1 2 4 5 6 7 8 -75 -50 -25 75 100 125
VDD £l — Supply Voltage -V Ta — Free-Air Temperature —°C
Figure 55
PHASE MARGIN GAIN MARGIN
VS
LOAD CAPACITANCE LOAD CAPACITANCE
750 15 T T L
Vpp=%5V Vpp=5V
Ta =25°C p Ay=1
| | | | Rpull =100 Q —~ // [ R =10kQ
60° A 12 Ta = 25°C
} / N
/ N
< Rnull =50 Q / o N
g a5 N T 9
g \\5 // c
R N /] g
b Rpull =20 Q _\\\\\___./ ) / g
S a0 R £ 6
9? \t:“\-/ o
N 2
10 kQ \\ L \
15°f NG 3
v 10kQ Rnull Rpull = 0N
I 74\\
1 CL Rnu” =10Q Y
0° 20 Lo 1 0
10 100 1000 10000 10 1000 10000

CL — Load Capacitance — pF

Figure 57

CL - Load Capacitance — pF

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using Microsim Parts[], the model generation software used
with Microsim PSpice (0. The Boyle macromodel (see Note 5) and subcircuit in Figure 59 were generated using
the TLC227x typical electrical and operating characteristics at T = 25°C. Using this information, output
simulations of the following key parameters can be generated to a tolerance of 20% (in most cases):

Maximum positive output voltage swing
Maximum negative output voltage swing
Slew rate

Quiescent power dissipation

Input bias current

Open-loop voltage amplification

Unity gain frequency
Common-mode rejection ratio
Phase margin

DC output resistance
AC output resistance
Short-circuit output current limit

NOTE 5: G. R. Boyle, B. M. Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal

of Solid-State Circuits, SC-9, 353 (1974).

Vee+
RP i
2
IN- —® ‘ vC (
£ 0
IN+ —@&

6
53
L DC T
RD2 |
60
50 O°
Vec-—o—e () —o—Pple

DIN

RO1
AN
VE ouT

.SUBCKT TLC227x 12345 RD1 60 112.653E3

c1 11 1214E-12 RD2 60 122.653E3

c2 6 760.00E-12 RO1 8 550

DC 5 53DX RO2 7 9950

DE 54 5DX RP 3 44.310E3

DLP 90 91DX RSS 10 99925.9E3

DLN 92 90DX VAD 60 4-5

DP 4 3DX VB 9 0DC O

EGND 99 OPOLY (2) (3,0)(4,)0.5.5 VC 353 DC .78

FB 99 OPOLY (5) VB VC VE VLP VLN 0 VE 54 4DC .78

+984.9E3 ~1E6 1E6 1E6 —1E6 VLIM 7 8DC 0

GA 6 011 12 377.0E-6 VLP 91 0DC 1.9

GCM 0 6 10 99 134E-9 VLN 0 92DC 9.4

ISS 3 10DC 216.0E-6 .MODEL DX D (1S=800.0E—18)

HLIM 90 OVLIM 1K .MODEL JX PJF (IS=1.500E-12BETA=1.316E-3

J1 11 210 JX +VTO=—.270)

J2 12 110 JX .ENDS

R2 6 9100.0E3

Figure 59. Boyle Macromodel and Subcircuit

PSpice and Parts are trademarks of MicroSim Corporation.

Macromodels, simulation models, or other models provided by T,
directly or indirectly, are not warranted by Tl as fully representing all g
of the specification and operating characteristics of the l TEXAS

semiconductor product to which the model relates.
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MECHANICAL DATA
D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN

0.050 (1,27)

0.020 (0,51)

W ﬁ 0.014 (0,35) | ] 0.010(0,25) W
14

HHHHHH ﬁ i 0008 0.20) NOW
T 0.244 (6,20) i
0.228 (5,80)
gigg ggg Gage Plane i
[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

Seating Plane
Yy
0.010 (0,25)

— 0.069 (1,75) MAX | ©[ 0.004(0,10)

TO0B 00

0°-8°

0.004 (0,10)
PINS **
8 14 16
DIM
0197 | 0344 | 0394
A MAX (5,00) | (8,75) | (10,00)
0.189 | 0.337 | 0.386
AMN | 480) | (855 | (9.80)

4040047/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Falls within JEDEC MS-012
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b TeEXAS
INSTRUMENTS

46 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

FK (S-CQCC-N*)

MECHANICAL DATA

28 TERMINAL SHOWN

LEADLESS CERAMIC CHIP CARRIER

NO. OF
. 18 17 16 15 14 13 12 TERMINALS
k o MIN MAX MIN MAX
4 ) 42 7
19 1 20 0.3 0.358 0.30 0.358
(8,69) (9,09) | (7.80) (9,09)
20 10 08 0.442 | 0458 | 0406 | 0.458
o1 ° (11,23) | (11,63) | (10,31) | (11,63)
B SQ o 0.640 0.660 0.495 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
A SQ
23 7 5> 0.739 0.761 0.495 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 68 0.938 0.962 0.850 0.858
25 5 (23,83) | (24,43) | (21,6) (21,8)
o % 84 1.141 1.165 1.047 1.063
| A NN (28,99) | (29.59) | (26,6) | (27.0)
26 27 28 1 2 3 4
0.020 (0,51) — 0.080 (2,03)
0.010 (0,25) ¢ ’ 0.064 (1,63)
f 0.020 (0,51) s
0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
- 0.035 (0,89) |
¥y /|
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)
0.050 (1,27)
4040140/D 10/96
NOTES: A. Alllinear dimensions are in inches (millimeters).

. This drawing is subject to change without notice.

. The terminals are gold plated.
. Falls within JEDEC MS-004

A
B
C. This package can be hermetically sealed with a metal lid.
D
E
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MECHANICAL DATA

J (R-GDIP-T**) CERAMIC DUAL-IN-LINE PACKAGE
14 PIN SHOWN
PINS **
14 16 18 20
DIM

0310 | 0310 | 0310 | 0.310

. A MAX 787) | 7.87) | (7.87) | (7.87)

0290 | 0.290 | 0290 | 0.290

I}:Il ) I}il A MIN @37 | 737 | @37 | 7.37)
0785 | 0.785 | 0.910 | 0.975
T B MAX (19,94) | (19,94) | (23,10) | (24.77)

) c

0755 | 0.755 0.930
l B MIN 19,18) | 19,18)| T | (23.62)

JUUUUUU T om0 | oo | 030 | o

1 ; 762 | (7.62) | (7,62 | (7.62)

0.065 (1,65)
0.065 (1,65) 0245 | 0245 | 0245 | 0245
0.045 (1,14) C MIN 6.22) | (6:22) | 6,22) | (622
0.100 (2,54)
—» 0070 (78 0.020 (0,51) MIN A

T

0.200 (5,08) MAX
v ¢

* 0.130 (3,30) MIN

i —F
S e s L 0-15°

0.023 (0,58)

0.015 (0,38) 8832 Eggg;

Seating Plane

v
T

4040083/D 08/98

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.

D. Index point is provided on cap for terminal identification on press ceramic glass frit seal.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18, GDIP1-T20, and GDIP1-T22.
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

MECHANICAL DATA

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PIN SHOWN
PINS™ | 14 16 18 20
DIM
0775 | 0775 | 0920 | 0975
A A MAX (19.69) | (19,69) | (23.37) | (24,77)
16 9 A MIN 0745 | 0745 | 0850 | 0.940
(18,92) | (1892) | (21.59) | (23,89)

[ ™M e ™ ™ e ()

D,

T

0.260 (6,60)
0.240 (6,10)

!

1

i

[P S sy e e g g

8
0.070 (1,78) MAX

. 0.310 (7,87)
0.035 (0,89) MAX 0.020 (0,51) MIN 0200 (737)

\ T

0.200 (5,08) MAX

i Seating Plane

—> ¢

0.125 (3,18) MIN

0.100 (2,54)

0.021 (0,53)
0015 (038) 100100025 @]

0°-15°
\_’ \‘/

0.010 (0,25) NOM

14/18 PIN ONLY
4040049/C 08/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.)
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TLC227x, TLC227xA
Advanced LinCMOS[J] RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

MECHANICAL DATA

PLASTIC DUAL-IN-LINE PACKAGE

P (R-PDIP-T8)
0.400 (10,60)
0.355 (9,02)
8 5
I I —
0.260 (6,60)
0.240 (6,10)
o

BN [ I [ E—
1

0.070 (1,78) MAX

0.020 (0,51) MIN —

?

0.200 (5,08) MAX
v L Seating Plane

* 0.125 (3,18) MIN

S

0.021 (0,53)
0.015 (0,38) [ ]0.010(025 @]

0.310 (7,87)
0.290 (7,37)

\</ 0°-15°
—>

0.010 (0,25) NOM

4040082/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001
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TLC227x, TLC227xA
Advanced LinCMOS[J RAIL-TO-RAIL
OPERATIONAL AMPLIFIERS

SLOS190F — FEBRUARY 1997 — REVISED MAY 2001

MECHANICAL DATA

PW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

14 PIN SHOWN

0,30
14 8

O
THEETEE

«——— A —»

‘i Seating Plane

HHHHHHH—T
T 0,15 NOM

|

Gage Plane &

-

L 1,20 MAX 8% j [~Jo10 ]

PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064 /E 08/96
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. Falls within JEDEC MO-153
"«‘i TEXAS
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
products or services might be or are used. TI's publication of information regarding any third party’s products
or services does not constitute TI's approval, license, warranty or endorsement thereof.

Reproduction of 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. Representation
or reproduction of this information with alteration voids all warranties provided for an associated TI product or
service, is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service,
is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Also see: Standard Terms and Conditions of Sale for Semiconductor Products. www.ti.com/sc/docs/stdterms.htm

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 0 2001, Texas Instruments Incorporated



