TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C ~ MARCH 1992 — REVISED AUGUST 1994

Output Swing Includes Both Supply Rails ® High Unity-Gain Bandwidth
Low Noise ... 9 nVAWHz Typ at f = 1 kHz 2.18-MHz Typ Single Supply
Low Input Bias Current... 1 pA Typ 2.25-MHz Typ Split Supply

Fully Specified for Both Single-Supply and ® High Slew Rate. . . 3.6 V/us Typ
Split-Supply Operation ® Low Input Offset Voltage

Common-Mode input Voltage Range 950 LV Max at Tp = 25°C
Includes Negative Rail ® Macromodel Included

description MAXIMUM PEAK-TO-PEAK

The TLC2274 and TLC2274A are quad rail-to-rail OUTPUT VOLTAGE
operational amplifiers manufactured using Texas

instruments Advanced LINnCMOS™ process. SUPPLY VOLTAGE
These devices offer comparable ac performance
while having better noise, input offset voltage, and
power dissipation than existing CMOS operational
ampilifiers. In addition, the common-mode input
voltage range is wider than typical standard
CMOS amplifiers. To take advantage of this
improvement in performance and making this
device available for a wider range of applications,
VicRr is specified with a larger maximum input
offset voltage test limit of £5 mV. The Advanced
LinCMOS™ process uses a silicon-gate
technology to obtain input offset voltage stability
with temperature and time that far exceeds that
obtainable using metal-gate technology. This

Y%
Y

technology also makes possible input impedance /

levels that meet or exceed levels offered by 4

top-gate JFET and expensive dielectric-isolated 4 6 8 10 12 14 16
devices. WWpp! - Supply Voltage -V

16

T
Ta =25°C
Vo =Vpp/2
14

12

10

VO(PP)' — Maximum Peak-to-Peak Output Voltage -V

The TLC2274 and TLC2274A, exhibiting high input impedance and low noise, are excellent for small-signal
conditioning for high-impedance sources such as piezoelectric transducers. In addition, the rail-to-rail output
feature with single or split supply makes these devices great choices for inputs to ADCs in either the unipolar
or bipolar mode of operation. This feature, combined with its temperature performance, makes the TLC2274
family ideal for sonobuoys, pressure sensors, temperature control, active VR sensors, accelerometers, and
many other applications.

The device inputs and outputs are designed to withstand a 100-mA surge current without sustaining latch-up.
In addition, internal ESD-protection circuits prevent functional failures 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.

Advanced LinCMOS™ is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is cument as of publication date. Copynight © 1994, Texas instruments Incorporated
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1892 - REVISED AUGUST 1894

D, J, N, OR PW PACKAGE FK PACKAGE
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[ = =
10UT[] 1 U14]40UT zSng
1N-[J2  1a[lan- ==
1IN+[1 3 12]] 4N+
[ ] 1IN+ 4IN+
vpp+fl4 11 Vpo- NG NG
2IN+[]5  10[] 3IN+ v
aN-[ls  ofj3IN- VoD + DD-
soutl7  sfisout NG NG
2IN+ 14[] 3IN+
9 10 11 1213
N o vt | o oo e §
= Ok |
Z22Z222z
& 88
NC — No internal connection
AVAILABLE OPTIONS
PACKAGED DEVICES
T Vipmax SMALL CHIP CERAMIC PLASTIC Tssop CHIP FORM
AT 25°C OUTLINE CARRIER DIP DIP W) (Y)
(D) (FK) ) (N)
0°Cto 950 v | TLC2274ACD _ _ TLC2274ACN — TLCZ274Y
70°C 25mV | TLC2274GD TLC2274CN TLC2274CPWLE
—-40°Cto | 950V | TLC2274AID _ _ TLC2274AIN — _
85°C 25mV | TLC2274ID TLC2274IN TLC2274IPWLE
—55°Cto | 950V | TLC2274AMD | TLC2274AMFK | TLC2274AMJ | TLC2274AMN
125°C 25mV | TLC2274MD | TLG2274MFK | TLC2274MJ | TLC2274MN - -

The D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2274CDR). The PW package is available only left-end taped
and reeled. Chips are tested at 25°C.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1992 — REVISED AUGUST 1994

TLC2274Y chip information

This chip, when properly assembled, displays characteristics similar to the TLC2274C. Thermal compression
or ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with
conductive epoxy or a gold-silicon preform.
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Tymax = 150°C
TOLERANCES ARE +10%.
ALL DIMENSIONS ARE IN MILS.

PIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
DUAL OPERATIONAL AMPLIFIERS
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1992 — REVISED AUGUST 1994

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

Supply voltage, Vpp+ (SBENOIE 1) ..o ottt e e 8V
Supply voltage, Vpp— (SEE NOE 1) ..o ettt e e e -8V
Differential input voltage, Vip (See NOte 2) ... ieve i e +18V
Input voltage, V| (any input) (SEe NOTE 1) . ... ..ttt e e e 8V
Input current, I (aCh INPUL) . ... oo +5mA
Outputeurrent, g ...ooivii i e +50 mA
Total current Into VDD L oo v 50 mA
Total current 0Ut Of VDD oovut e +50 mA
Duration of short-circuit current at {or below) 25°C (see NOte 3) ... .ovvnevee e, unlimited
Continuous total dissipation ................ciiiii See Dissipation Rating Table
Operating free-air temperature range, TA: C SUMIX . .vvveeeneeree et 0°C to 70°C

Isuffix ..o -40°C to 85°C

Msuffix ... -55°C to 125°C
Storage temperature range .............iiiit -65°C to 150°C
Case temperature for 60 seconds: FK package ..........oveurenseeree e, 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or PW package ............ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ..................... 300°C

1 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, Differefitial 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 TA=70°C Ta =85°C Ta = 125°C
POWER RATING ABOVETp=25°C POWERRATING POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW 494 mwW 190 mW
FK 1376 mW 11.0 mW/°C 880 mw 715 mwW 275 mw
J 1375 mwW 11.0 mW/°C 880 mwW 715 mwW 2756 mW
N 1150 mw 9.2 mW/°G 736 mW 598 mw 230 mW
PW 700 mW 5.6 mW/°C 448 mw 364 mw —_
recommended operating conditions
C SUFFIX | SUFFIX M SUFFIX UNIT
MIN MAX MIN MAX MIN MAX
Supply voltage, Vpp+ +2.2 +8 +22 8 +22 +8 \
Input voltage, V| Vpp- Vpp+15| VDD~ Vpp+—1.5| VDD- VDD4+-1.5 v
Common-mode input voltage, V|¢ VDD- VpD+—1.5| VDD- VDD+~1.5 | VDD~ VDD4+-1.5 v
Operating free-air temperature, Ta 4] 70 -40 85 -55 125 °C
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INSTRUMENTS
*OST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-961

B 8961724 0093bul L3T WA



TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS
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electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)

TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS Tat VN TVP MAX] MIN _TYP MAX UNIT
25°C 300 2500 300 950
Vio Input offset voltage Fullrange 3000 1500 uv
Temperature coefficient 25°C o
VIO of input offset voltage to 70°C 2 2 wvrc
Input offset voltage _
long-term drif vopg=228V, M=o | =c 0.002 0.002 uvimo
(see Note 4) o=5 S=
25°C 0.5 0.5
o Input offset current Full range 00 100 pA
. 25°C 1 1
B Input bias current FullTangs 00 00 pA
0 -03 0 -03
25°C to to to to
Common-mode input 4 4.2 4 4.2
VICR  yoltage range Rs=504 Molssmv 5 > v
Full range to to
3.5 35
loH =-20 pA 25°C 4.99 4.99
) 25°C 485 4.93 485 4.93
voy Highlevel output IOH =-200 pA Fullrange | 4.85 4.85 v
H voltage - -
| 1 mA 25°C 425 465 425 4.65
OH = Fulrange | 4.25 425
Vic=25V, loL= 50 pA 25°C 0.01 0.01
Vic=25V, 25°C 009 0.15 0.08 0.5
VoL t;’;;i;“ el output oL = 500 pA Fullrange 0.15 015| V
v 25V | 5mA 25°C 0.9 1.5 0.9 1.5
Ic==3% OL=5m Full range 15 15
'L onal diferential |Vic <255V Ri - 10kt 25°C 15 35 15 35
arge-signal differential 1Ic=25V, L=
AVD voltage amplification Vo=1Vto4V Fullrange 15 15 Vimy
RL =1 ma¥ 25°C 175 175
] Differential input ' o 12 12
fid resistance 26°C 10 10 @
) Common-mode input o 12 12
fi resistance 25°C 10 10 @
. Common-mode input o
[+ capacitance f=10kHz, N package 25°C 8 8 pF
Closed-loop output _ n o
Zo impedance f=1MHz, Ay =10 25°C 140 140 Q
CMER Common-mode Vic=0to2.7V, Vo=25V, 25°C 70 75 70 75 B
rejection ratio Rg=50Q Full range 70 ~ 70 d
K Supply-voltage rejection |Vpp= 4.4 V1o 16V, 25°C 80 95 80 95 @B
SVR  ratio (AVDD/AVIQ) Vic=Vpp/2, Noload Full range 80 80
25°C 4.4 6 44 [
! Supply current Vo=25V, No load
Db i 0 Full range 6 6 mA

T Full range is 0°C to 70°C.

% Referenced to 2.5V

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life testat 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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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C ~ MARCH 1992 — REVISED AUGUST 1994

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

TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX
st featunty | Ve o058V 025V 25°C 2.3 3.6 23 3.6
ew rate at un 0=05Vio25V,
SR gain RL = 10 kQ#, CL =100 pF¥ Full 1.7 17 Vius
range
Equivalentinput | f=10Hz 25°C 50 50
Vv p
n noise voltage f=1kHz 25°C ) 9 nVAHz
Peak-to-peak f=0.1t01Hz 25°C 1 1
VN(PP)  equivalent input v
noise voltage f=0.1t0 10 Hz 25°C 1.4 1.4
In 53?:2'322&” 25°C 0.8 0.6 ANFZ
Total harmonic | Vo =05Vte25y, |[Av=1 0.0013% 0.0015%
THD + N  distortion plus f =20 kHz, Ay =10 25°C 0.004% 0.004%
noise RL=10k¥ Ay =100 0.03% 0.03%
Gain-bandwidth f=10kHz, RL = 10 kQF, o
product CL = 100 th 25°C 2.18 2.18 MHz
Maximumoutput- | Voppy=2V, Ay=1, o
Bom swing bandwidth | R = 10kQ¥,  Cp =100 pFt 25°C ! ! MHz
Ay =-1, v T00.1% 15 15
tg Settling time :tez ? g i<591 025V, 25°C us
G = 100 pF To 0.01% 26 256
Phase margin at
N . 25°C 50° 50°
4m unity gain RL=10ka¥,  Gp=100pF%
Gain margin 25°C 10 10 dB
T Full range is 0°C to 70°C.
% Referenced to 2.5 V
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS
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electrical characteristics at specified free-alr temperature, Vpp + = +5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLC22740 TLO2274AC UNIT
Ta MIN TYP MAX| MIN TYP MAX
v Inout offset voltage 25°C 300 2500 300 950 v
nput offset vol
io 0 Full range 3000 1500 "
Temperature coefficient 25°C o
WIO input offset voitage to 70°C 2 2 wrc
Input offset voltage long- | v = 0, Vo=0, o ;
term drift (see Note 4) Rg =50 @ 25°C 0.002 0.002 uv/mo
| input offset current 25°C 05 05 A
npu UITY
10 P Full range 100 100 P
I Input b‘a; current 25°C ! ! A
ut bi n
B P Full range 100 100 P
-5 =53 -5 -53
25°C to to to to
Common-mode input _ < 4 42 4 42
VICR voltage range Rg=50Q, [VjolsbmV oy o \'
Full range to to
3.5 35
lo=-20pA 25°C 4.99 4.99
. o | 200 pA 25°C 485 4.93 485 493
Vo, Maximum positive peak | 10 = Fullrange | 4.85 4.85 v
output voltage
25°C 425 465 425 465
lo=-1mA
Fullrange | 4.25 4.25
Vig=0, lo=50pA 25°C —-4.99 -4.99
) ) Vieeo o = 500 pA 25°C [ -4.85 -491 —4.85 -4.91
VOM— Maximum negative peak IC=0, o= Fullrange | —4.85 485 v
output voltage
25°C -35 -4.1 -35 -44
Vig=0, lo= 5mA
Fullrange | -3.5 -35
. ] . Al = 10kQ 25°C 25 50 25 50
AvD Large-signal .c,.'ﬁefent'al Vo=14V L= Full range 25 25 VimV
voltage amplification
RL=1MQ 25°C 300 300
Differential input
fid resistance ° 25°C 1012 1012 Q
Common-mode input
fi resistance i’ 25°C 1012 1012 Q
q ~ common-modeinput ¢ yqup N package 25°C 8 8 F
I capacitance = g packag P
Closed-loop output o
2o impedance f=1MHz, Ay =10 25°C 130 130 Q
GMRR Common-mode rejection [Vic=-5Vi027V, 25°C 75 80 75 80 &
ratio Vo =0, Rg=50Q Full range 75 75
ksVR Supply-voltage rejection {Vpp+=+22Vio18Y, 25°C 80 95 80 95 8
ratio (AVpD+/AVI0) Vic=0, No load Fullrange | 80 80
25°C 4.8 8 4.8 6
| Supply current Vo=0, No load mA
Db PPy 0 Full range 6 6

1 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.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS
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operating characteristics at specified free-air temperature, Vpp+ =15V

TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS TA'I’ UNIT
MIN TYP MAX MIN TYP MAX
si e at v 123V RL =10k, 25°C 23 3.6 23 3.6
ew rate af 0=123V, L=
SR unity gain CL =100 pF Full 1.7 1.7 Vius
range
Equivalent input | f=10Hz 25°C 50 50
V .
n noise voltage [ f=1 Hz 25°C 9 9 nVAHz
Peak-to-peak f=0.1Hzto 1 Mz 25°C 1 1
VN{PP)  equivalent input uv
noisevoltage | f=0.1Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o
n noise current 25°C 0.6 0.6 fANFZ
Total harmonic | Vg =12.3V, 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, Ry =10kQ, .
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum
v =48V, Ay=1,
Bom  outputswing [ -OPF) ks;e v g" 0 oF 25°C 0.54 0.54 MHz
bandwidth L= L=100p
Ay=-1, To 0.1% 15 15
ts Seffling time g‘fﬁ' Py 503’ Vio2.3V, 25°C us
CL = 100 pF To 0.01% 32 32
Phase margin
y s 25°C 52° 52°
om atunitygain  |R =10kQ, G =100pF
Gain margin 25°C 10 10 dB
T Full range is 0°C to 70°C.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS
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electrical characteristics at specified free-air temperature, Vpp =5V (unless otherwise noted)

PARAMETER TEST CONDITIONS TAT TLC2274] TLC2274A1 UNIT
MIN TYP MAX| MIN TYP MAX
Vio Input offset voltage 25°C 300 2500 300 950 W
Full range 3000 1500
WO ofmoutafetvotage. 108570, 2 2 W
e elon |Vo=0 Mopsgizst | wo | oo
25°C 0.5 0.5
lio Input offset current Full rango 150 50 pA
. 25°C 1 1
B Input bias current Full range 50 150 pA
0 -03 0 -03
25°C to to to to
VicR s;;‘;g’“:;‘ag’:e iput 1R 500, Mol<5mV ; 42 ; 42 v
Full range to to
3.5 35
IoH = =20 pA 25°C 4.99 4.99
25°C 485 493 485 4,93
VoH  High-level output vottage lOH ==200 42 Fullrange | 4.85 4.85 v
25°C 425 4.65 425 4.65
loH=-1mA
Fullrange | 4.25 425
Vic=25V, loL= 50pA 25°C 0.01 0.01
Vic=25YV, oL = 500 pA 25°C 0.09 0.15 0.09 0.15
VoL  Low-level output voltage Full range 0.15 0.15 \
Vic=25V, loL= 5mA 25°C 0.9 1.5 09 15
Full range 1.5 1.5
Large-signal differential | Vic =25 V. RL = 10 ke 2% L L%
AD  yoltage agmpliﬁcation vlg —1Vio4V Fullrange | 15 15 Vimy
R = 1Mot 25°C 175 175
rd ?e';fies;;g'c':' input 25°C 1012 1012 Q
g Commonmodeinp 25°C 1012 1012 Q
¢ S:;ggg:gwe input f=10kHz, N package 25°C 8 8 pF
2 %‘;Z‘;'\i‘;p output f=1MHz, Ay=10 25°C 140 140 Q
CMRR Cqmmon—mode rejection jVjc=0t27V, 25°C 70 75 70 75 B
ratio Vo=25V, Rg=50Q Fullrange | 70 70
KSVR SuPpIy-voltage rejecion |Vpp= 44Vio 16V, 25°C 80 95 80 95 4B
ratio (AVpp /AV|0) Vic = Vpp/2, Noload Full range 80 80
: 25°C 4.4 6 4.4 6
DD Supply current Vp=25V, Noload mA
Full range 6 6

T Full range is — 40°C to 85°C.
t Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shift observed through 168

to TA = 26°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

hours of operating life test at Tp = 150°C extrapolated

2-966

Q‘ TEXAS

INSTRUMENTS
B 39L1724 0093b4b 111 N
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operating-characteristics at specified free-air temperature, Vpp=5V

TLC2274 TLC2274Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX
Slew rate at unity | Vg =05V1t025V, 2C| 28 36 28 36
ew rate at uni 0=05Vio25YV,
SR gain RL=10k0¥,  CL=100pFt Full 17 17 Vius
range
Equivalentinput | f=10Hz 25°C 50 50
Vn noise voltage f=1kHz 25°G s y nvVyHz
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VN(PP) equivalent input uV
noise voltage f=0.1Hzto 10 Hz 25°C 14 14
n Egil;:ifrnr'empm 25°C 06 06 ANz
Total harmonic  [Vo=05Vto25Vy, |[Av=1 0.0013% 0.0013%
THD + N distortion plus f=20kHz, Ay =10 25°C 0.004% 0.004%
noise RL = 10ka¥ Ay =100 0.03% ‘ 0.03%
Gain-bandwidth | f = 10 kHz, RL = 10 k¥, o
product CL = 100 pF¥ 25°C 2.18 2.18 MHz
Maximumoutput- |VO(PR) =2V, Ay=1, .
BOM  swing bandwidth RL=10kat,  C_=100pFt 26°C f 1 MHz
Ay =-1, To 0.1% 15 15
s Settling time g:f‘_’ : (?ifg\é 025V, 25°C us
CL = 100 pF¥ To 0.01% 26 26
Phase margin at
e T 25°C 50° 50°
4m unity gain RL=10kQ¥,  C_=100pFt
Gain margin 25°C 10 10 dB
T Full range is — 40°C to 85°C.
1 Referenced to 2.5 V '
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TLC2274, TLC2274A, TLC2274Y

Advanced LinCMOS™ RAIL-TO-RAIL
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electrical characteristics at specified free-air temperature, Vpp+ = 5 V {unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLcz2ral TLC2274A1 UNIT
A MIN TYP MAX| MIN TYP MAX
y Inout offset volt 25°C 300 2500 300 950 v
offset voltage
10 Inputolisstvoliag Fullrange 3000 100 | "
Temperature coefficient 25°C
WVIO  of input offset voltage to 85°C 2 2 e
Input offset voltage long- | V|c =0, Vo=0, o
term drift (see Note 4) Rg = 50 2 25°C 0.002 0.002 uvimo
| Inout offset t 25°C 05 0.5 A
nput offset curren
o e o Fullrange 150 50| P
. 25°C 1 1
B Input bias current Fulrange 50 50 pA
-5 =53 -5 -=b3
25°C to to to to
Common-mode input 4 4.2 4 4.2
VICR voltage range Rg=50Q, [Vipls5mV o s \'
Full range to to
3.5 3.5
lo=-20pA 25°C 4.99 4.99
Vi " e |io--200ma 25°C 485 493 485 4.93
aximum positive peal o=~
VOM+ output voltage Fullrange | 4.85 4.85 \
25°C 425 465 425 4.65
lg=-1mA
Fullrange | 4.25 4.25
Vic =0, lg= 50 pA 25°C -4.99 -4.99
M « v 0 | 500 pA 25°C -4.85 -4.91 -4.85 -4.91
aximum negative peal Ic=0 0=
VOM- output voltage Fullrange | —4.85 —4.85 A
25°C -35 -4.1 -35 -4.1
Vig=0, lo=5mA -
Fullrange | -3.5 =35
L el differential R - 10KQ 25°C 26 50 25 50
arge-signal differential _ L=
AVD  yoltage amplification Vo=t4V Full range 25 25 Vimv
AL =1MQ 25°C 300 300
) Differential input o 12 12
fid resistance 25°C 10 10 Q
) Common-mode input o 12 12
1 resistance 25°C 10 10 Q
. Common-mode input _ o
i capacitance f=10kHz, N package 25°C 8 8 pF
Closed-loop output _ _ "
o impedance f=1MHz, Ay=10 25°C 130 130 Q
CMRR Common-mode rejection |Vjg=—5t027V, 25°C 75 80 75 80 B
ratio Vo=0, Rg=500Q Fullrange | 75 75
K Supply-voltage rejection | Vppi=122V1iot8YV, 25°C 80 95 80 95 B
SVR  ratio (AVDD+/AVIO)  [Vic=0,  Noload Fullrange | 80 80 d
25°C 4.8 6 48 6
Ipp Supply current Vo =0, No load Full range s 5 mA

1 Full 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 Tp = 150°C extrapolated

to T, = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C ~ MARCH 1992 — REVISED AUGUST 1994

operating characteristics at specified free-air temperature, Vpop+=15V

TLC22741 TLC2274Al
PARAMETER - TEST CONDITIONS TAT UNIT
MIN TYP MAX| MIN TYP MAX
Slew rate at unity |V =+23V, RL = 10 kQ & 23 36 23 36
ew rate at uni 0 =123V, L= ,
SR gain CL=100pF Fal 1 yq 17 Vies
range
Equivalentinput |f=10Hz 25°C 50 50
V .
n noise voltage f=1kHz 25°C P Py nViHz
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VNPP)  equivalent input uv
noise voltage f=0.1Hzto 10 Hz 25°C 1.4 1.4
In fgg';’it’:;‘:tp“’ 25°C 06 0.6 tANFZ
Total harmonic | Vo =123V, Av=t 0.0011% 0.0011%
THD + N  distortion plus RL = 10kQ, Ay =10 25°C 0.004% 0.004%
noise t=20kHz Ay = 100 0.03% 0.03%
Gain-bandwidth | f = 10 kHz, R = 10k, o
product CL = 100 pF 25°C 2.25 2.25 MHz
Maximum output- | VO(PP)=4.6V, Ay=1, .
BOM  swingbandwidth |R(=10ka,  Gf =100 pF 25°C 0.54 054 MHz
Ay=-1, To 0.1% 15 15
tg Settling time gte;: Y fg Vie23V, 25°C us
Gt - 100 pF To 0.01% 32 32
Phase margin at
N . 25°C 52° 52°
ém unity gain RL =10kQ, CL =100pF
Gain margin 25°C 10 10 dB
T Full range is —40°C to 85°C,
‘b TEXAS
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C ~ MARCH 1992 - REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS U TLC2274M TLC2274AM UNIT
Ta MIN TYP MAX| MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voitage Full range 3000 1500 uv
Temperature coefficient 25°C o
VIO of input offset voltage to 125°C 2 2 uvrG
Input offset voltage _ _
long-term drif YDD#=325% RO %o | =° 0.002 0.002 pVimo
(see Note 4) !
25°C 05 0.5
[ITe) Input offset current Full range 500 500 pA
. 25°C 1 1
B Input bias current Fulirange 500 =00 pA
0 -03 0 -03
25°C to to to to
Common-mode input 4 42 4 42
VICR voltage range Rg=50Q, Vol 5mV 5 ° Vv
Full range to to
3.5 3.5
IoH = —20 pA 25°C 4.99 499
i | 200 A 25°C 485 493 485 4.93
VOH v;%g;‘:"e' output OH= Fullrange | 4.85 285 v
| 1 mA 25°C 425 465 425 465
OH= Fullrange | 4.25 425
Vic=25V, loL= 50pA | 25°C 0.01 0.01
Low-level outout Vig =25V, 25°C 009 015 009 0.5
VOL  yotage Y oL = 500 pA Full range 0.15 015| V
vV 25V ; 5 mA 25°C 0.9 1.5 0.9 1.5
iIc=23V,  foL=95"" [Fiirange 15 15
L anal differential | V 25V R = 10Kkat 25°C 10 35 10 35
arge-signal differential | Vic=2.5V, L=
AVD voltage amplification Vo=1VtodV Full range 0 10 Vimy
Ry = 1 MQ¥ 25°C 175 175
) Differential input o 12 12
fid resistance 25°C 10 10 Q
. Commeon-mode input o 12 12
fi resistance 25°C 10 10 Q
) Common-mode input _ o
] capacitance f=10kHz, N package 25°C 8 8 pF
Closed-loop output ~ a o
Zg impedance f=1MHz, Ay =10 25°C 140 140 Q
CMRR Common-mode Vig=0%027V, 25°C 70 75 70 75 @B
rejection ratio Vo=25V, Rg=50Q Full range 70 70
Supply-voltage 25°C 80 95 80 95
L f Vpp= 44Vio 16,
kgvR rejection ratio _ dB
(AVDD/AVIO) Vic=VpD/2,  Noload Fullrange | 80 80
25°C 4.4 4.4 6
IDD Supply current Vp=25V, No load Fullrange 5 mA

1 Full range is — 55°C to 125°C.
¥ Referenced to 2.5 V

NOTE 4: Typical values are based on the input offset voltage shitt 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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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS108C - MARCH 1992 — REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS t TLC2274M TLC2274AM UNIT
Ta MIN TYP MAX! MIN TYP WMAX
Slew rate at unity |Vo=05Vto25V 2Zo| 23 98 23 36
ew rate at uni =0 0 2. A
SR gain R = 10 kat, CL=100pF¥ | Full 17 1.7 Viss
range
Equivalentinput | f=10Hz 25°C 50 50
v )
n noise voltage f=1 kHz 25°C 9 9 nvHz
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP)  equivalentinput uv
noise voltage f=0.1 Hzto 10 Hz 25°C 1.4 1.4
In E;g:if::;:}p‘" 25°C 0.6 0.6 tANTZ
Total harmonic |V =05Vto25Yy, |[AV=1 0.0013% 0.0013%
THD + N distortion plus f =20 kHz, Ay =10 25°C 0.004% 0.004%
noise RL = 10ka# Ay = 100 0.03% 0.03%
Gain-bandwidth  {1= 10 kHz, RL = 10kQ¥, o
product GL = 100 pt 25°C 218 2.18 MHz
Maximum output- | Voppy=2V, Ay =1, o
BOM  swingbandwidth |R_=10kat,  Cf = 100pFt | 25°C ! ! MHz
Ay=-1, To 0.1% 15 15
ts Settling time Sep =05V 1025V, 25°C s
L = 10kQE, . . ) 26
CL = 100 pF¥ 0 0.01% 6 i
Phase margin at
oo T 25°C 50° 50°
#m unity gain RL =10 kat, CL = 100 pF¥
Gain margin 25°C 10 10 dB
T Full range is - 55°C to 125°C.
% Referenced to 2.5 V
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1992 - REVISED AUGUST 1994

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

PARAMETER TEST CONDITIONS 1 TLG2274M TLC2274AM UNIT
Ta MIN _TYP MAX| MIN TYP MAX
v Inout offset volta 25°C 300 2500 300 950 v
set voltage
10 pdto 9 Full range 3000 so0| "
Temperature coefficient of 25°C
IO input offset voitage to 125°C 2 2 wrG
input offset voltage long- Vic=0, Vo=0, o
term drift (see Note 4) Rg =509 25°C 0.002 0.002 pV/mo
| Input offset current 26°C 95 05 pA
ut offset cun
10 P Fuli range 500 500
! 25°C 1 1
It Input bias current pA
Full range 500 500
-5 =53 -5 -53
25°C to to to to
Common-mode input 4 42 4 42
ViCcR voltage range Rg=50Q, [Vjols5mV o = Vv
Full range to to
35 3.5
o ==20 uA 25°C 4.99 499
| 200 uA 25°C 485 493 485 493
Maximum positive peak 0=-
VOM+ output voltage Fullrange | 4.85 4.85 v
25°C 425 465 425 4.65
lp=-1mA
Fulirange | 4.25 4,25
Vig=0, IO = 50 pA 25°C ~4.99 -4.99
M v 0 | 500 A 25°C -485 -491 -4.85 —-4.91
aximum negative peak IC=Y o= — —
VOM~ output voltage Fulirange | -4.85 4.85 \
25°C -35 -441 -35 =41
Vic=0, lop=5mA
Fullrange | -3.5 -35
| dif | RL= 10k 25°C 20 50 20 50
Large-signal differentia =
AVD voltage amplification Vo=14V Full range 20 20 VimV
R =1MQ 25°C 300 300
fid Differential input resistance 25°C 1012 1012 Q
_ Common-mode input o 12 12
fi resistance 25°C 10 10
) Common-mode input o
] capacitance f=10kHz, N package 25°C 8 8 pF
Closed-loop output o
2o impedance f=1MHz, Ay=10 25°C 130 130 Q
CMRR Common-mode rejection | Vic=-5V1t27V 25°C 75 80 75 80 &
ratio Vo=0, Rg=50Q |Fullrange | 75 75
kSVR Supply-voltage rejection | Vppz=+22Vio8Y, 25°C 80 95 80 95 @
ratio (AVpp+/AV|Q) Vic=0, No load Full range 80 80
25°C 4.8 6 4. 6
DD Supply current Vo =0, No load 8 mA
Full range

t Full range is - 55°C to 125°C.

NOTE 4: Typical values are based on the input o

1o T = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

fiset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C ~ MARCH 1992 — REVISED AUGUST 1994

operating characteristics at specified free-air temperature, Vpp+=15V

TLC2274M TLC2274AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN  TYP MAX
Slew rate at Vo =123V RL=10kQ, 25 23 38 23 36
ew rate a 0=123V, L=
SR unity gain CL = 100 pF Full 17 1.7 Vius
range
Equivalentinput | f=10Hz 25°C 50 50
Vn noise voltage f=1kHz 25°C P P nVARzZ
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP)  equivalentinput nv
noise voltage f=0.1Hzto 10Hz 25°C 1.4 1.4
Equivalent input o
n noise current 25°C 06 0.6 AHZ
Total harmonic | Vo = +2.3V, Ay=1 0.0011% 0.0011%
THD +N  distortion plus RL=10kS, Ay =10 25°C 0.004% 0.004%
noise f=20kHz Ay = 100 0.03% 0.03%
Gain-bandwidth | f= 10 kHz, RL =10kQ, o
product OL = 100 pF 25°C 2.25 225 MHz
Maximum
; Vopp) =46V, Ay=1,
Bom output-swing l _ 25°C 0.54 0.54 MHz
berdwicth RL=10ke, Gy =100 pF
Ay=-1, To 0.1% 15 15
tg Settling time Step=-23V1023V, 25°C s
AL - 10k, To 0.01% 3.2 32
CL = 100 pF 0 01 : '
Phase margin at
L 25°C 52° 52°
om unit gain R = 10kQ, Cp = 100 pF °
Gain margin 25°C 10 10 dB
T Full range is ~55°C to 125°C.
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TLC2274, TLC2274A, TLG2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C ~ MARCH 1992 — REVISED AUGUST 1994

electrical characteristics at Vpp = 5V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TLC2274Y UNIT
MIN TYP MAX
Vio Input offset voltage 300 2500 Y
Vic=0, VpDt=23256V,
o Input offset current Vo =0, Rg = 50Q 05 100 pA
B Input bias current 1 100} pA
0 -03
VICR Common-mode input voltage range Rg =50 to to v
4 4.2
[Vio <6 mV 4.99
VOH High-level output voltage IoH =20 pA 485 493 v
1oH =-200 pA 425 465
lop=—1mA 0.01
VoL Low-leve! output voltage Vic=25V, loL =50 pA 009 0.15 v
Vig=25V, lop =500 pA 0.9 1.5
. ) . A Vic=25V, RL=10kﬂT 15 35
A Large-signal differential vottage ampilification VimV
Vo 9ol 2ge amp oL = 5 mA RL=1Mat 175
Tid Differential input resistance Vo=1VtodV 1012 Q
fi Common-mode input resistance 1012 Q
] Common-mode input capacitance f=10kHz 8 pF
20 Closed-loap output impedance f=1MHz, Ay =10 140 Q
CMRR  Common-mode rejection ratio Vig=0t027V, Vo=25V, 70 75 dB
Rg=50Q
ksyR  Supply-voltage rejection ratio (AVDD/AV|Q) N 4 Vio 16V, Vic=VDD/2, 80 95 a8
[s]) Supply current Vo=25V, No load 44 6] mA
T Referenced to 2.5 V
*i’
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

\ SLOS106C - MARCH 1992 — REVISED AUGUST 1994

electrical characteristics at Vpp. = +5 V, T = 25°C (unless otherwise noted)

B 3961724 0093655 124y WA

TLC2274Y
PARAMETER TEST CONDITIONS MIN - TYP  MAX UNIT
Vio Input offset voltage 300 2500 uv
o Input offset current \4'30:506 a Vo=0. 05 100 pA
B Input bias current 1 100 PA
-5 -53
VICR Common-mode input voitage range Rg =509, IVipl<5mVv to to v
4 4.2
IQ =-20 pA 4.99
VOM+  Maximum positive peak output voitage 10 =-200 pA 485 493 \
l0=-1mA 425 465
Vig=0, lol =50 pA ~4.99
VoM-  Maximum negative peak output voltage Vic=0, loL =500 pA | -4.85 -4.91 v
Vic=0, oL =6 mA -35 -4.1
Ayp Large-signal differential voltage amplification Vo=14V AL = 10k 2 50 Vimv
Ry =1MQ 300
fid Differential input resistance 1012 Q
i Common-mode input resistance 1012 Q
Gj Common-mode input capacitance f=10kHz 8 pF
Zg Closed-loop output impedance f=1MHz, Ay =10 130 Q
CMRR  Common-mode rejection ratio \F/zlg:gosnv 027V, Vo=0. 75 80 dB
ksvR Supply-voltage rejection ratio (AVpp +/AV|Q) VDD+=%22Vt0+8V, V|c=0 80 95 dB
Ibp Supply current V=0, No load 4.8 6] mA
“9 TEXAS
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1992 - REVISED AUGUST 1934

TYPICAL CHARACTERISTICS
Table of Graphs
FIGURE
Distribution 1,2
Vio Input offset voitage vs Common-mode voitage 3,4
avio Input offset voltage temperature coefficient | Distribution 5,6
iB/MO Input bias and offset currents vs Free-air temperature 7
vs Supply voltage 8
Vi Input voitage range vs Free-air temperature 9
VOH High-level output voltage vs High-level output current 10
VoL Low-level output voltage vs Low-level output current 11,12
VOM + Maximum positive peak output voltage vs Output current 13
VOM- Maximum negative peak output voltage vs Output current 14
VoM Maximum cutput voltage vs Frequency 15
. vs Supply voltage 16
los Short-circuit output current vs Free-air temperature 17
Vo Output voltage vs Differential input voltage 18,19
vs Load resistance 20
AVD Large-signal differential voltage amplification | vs Frequency 21,22
vs Free-air temperature 23,24
Zy Output impedance vs Frequency 25,26
CMRR Common-mode rejection ratio vs Frequqncy z
vs Free-air temperature 28
. L } vs Frequency 29, 30
ksvR Supply-voltage rejection ratio vs Free-air temperature 34
vs Supply voltage 32
'oo Supply current vs Free-air temperature 33
SR Slew rate vs Load c.apacitance 34
vs Free-air temperature 35
Large-signal pulse response vs Time 36, 37,38, 39
Small-signal pulse response vs Time 40,41, 42, 43
Vn Equivalent input noise voltage vs Frequency 44, 45
Noise voltage Over a 10-second period 46
Integrated noise voltage vs Frequency 47
THD +N Total harmonic distortion plus noise vs Frequency 48
inb . vs Free-air temperature 49
Gain-bandwidth product vs Supply votage 50
P . vs Frequency 21,22
m hase margin vs Load capacitance 51
Gain margin vs Load capacitance 52

NOTE: For all graphs where Vpp =5 V, all loads are referenced to 2.5 V.
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. TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C — MARCH 1992 — REVISED AUGUST 1994

TYPICAL CHARACTERISTICS
DISTRIBUTION OF TLC2274 DISTRIBUTION OF TLC2274
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
20 — T 20 NS —
992 Amplifiers From 992 Amplifiers From [-
2 Wafer Lots 3 2 Wafer Lots
VDD =25V Vpp =15V
SRC £ 15
4 4
k) 2
3 3
E £
< 10 < 10
° ©
2 8
8 3
: B
g s g °
0 Z # v 4 1—1J‘:a.‘u 0 P2 o --PQ-
~16 -1.2 -08 -04 0 04 08 12 1.6 ~-16 ~1.2 -08 -04 0 04 08 12 1.6
Vio - Input Offset Voltage - mv Vio - Input Offset Voitage ~ mV
Figure 1’ Figure 2
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
vs vs
COMMON-MODE VOLTAGE COMMON-MODE VOLTAGE
1 T LY s mae ey
Vpp =5V Vpp =5V
TA =25°C TA =25°C
> Rg = 50Q > Rg =50Q
E os / E o5 - f
) )
S 2
(<] (<]
= > ——
g8 o A 2 o —
- - L1
T 2 |
Y b -05
= >
-1 -1
-1 0 1 2 3 4 5 -6 -5 -4 -3 -2 -10 1 2 3 4 s
Vic ~ Common-Mode Voltage — V Vic — Common-Mode Voltage - V
Figure 3 Figure 4
i
‘b TEXAS
INSTRUMENTS
POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265 2-977

B 34961724 0093657 TT? M



TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1992 — REVISED AUGUST 1984

TYPICAL CHARACTERISTICST

DISTRIBUTION OF TLC2274 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT

25 L
128 Amplifiers From
2 Wafer Lots
20 — Vpp =+25V
£ 2 N Package 7
1 Ta = 25°C to 125°C
§
=
= 15
£
<
S
% 10
8
:
o
& 5
-5 -4 -3 -2 -1 0 1 2 3 4 5
ayjo - Temperature Coefficient — uV/°C
Figure 5
INPUT BIAS AND OFFSET CURRENTS
VS
FREE-AIR TEMPERATURE
35 T
< Vpp =125V
1 Vic=0
2 30F yo=0
g Rg=50Q
8 25
8
8 20
2 I
« 3/
g8 15
i I/
a3 1
t_‘__.} 10 / 10
1
o /i
.l':U ° / /
E 0 /
25 45 65 85 105 125

Tp — Free-Alr Temperature - °C

Figure 7

DISTRIBUTION OF TLC2274 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT

25 — ¥ T 1
128 Amplifiers From
2 Wafer Lots
20 Vpp =125V
2 N Package T
| Ta = 25°C to 125°C
4
2
= 15
[=3
£
<
]
g 10
3]
=
o
[3)
&
5
0 le{r & " xoxéxév»o/eoo'/i"‘%;g-l
-5 -4 -3 -2 -10 1 2 3 4 5
ayjo - Temperature Coefficient ~ uV/°C
’Figure 6
INPUT VOLTAGE RANGE
vs
SUPPLY VOLTAGE
12 T
Ta =25°C
10F Rg=50Q
8
T s
5
s 4
.4
% 2
] 0
a -2
£
] -4
>
-6
-8
-10
2 3 4 5 6 7 8

IVpp +! - Supply Voltage -V

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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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS108C — MARCH 1992 ~ REVISED AUGUST 1994

TYPICAL CHARACTERISTICST

INPUT VOLTAGE RANGE HIGH-LEVEL OUTPUT VOLTAGE#
vs Vs
FREE-AIR TEMPERATURE HIGH-LEVEL OUTPUT CURRENT
5 T T 6
Vpp=5V l Vpp=5§V
> :
S
§) ;O 4 N
;-] -
2 2 Ta = 125°C \
o 3 ]
2 o 3 T
% % TA =25°C
3 r |
£ 5 2 T
IR JI: Ta = -55°C
- 5
> 1
1 0
-75 =50 =25 ¢ 25 50 75 100 125 0 1 2 3 4
TA — Free-Air Temperature - °C loH — High-Level Output Current - mA
Figure 9 Figure 10
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE#
vs Vs
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
1.2 r 14 r
Vpp=5V Vpp=5V
TA =25°C I Vic=25V /
>I 1 >I 1.2 /
L] @
g Vic=0 —7/ // g 4 / /
s os v 74 s Ta = 125°C —V /
5 Vic=1.25V > Ei | b V4
=3 / 2 o8 .
3 o6 3 Ta=25°C ~—>¢/
et . / 7 =
% % 0.6 7 //
-§‘ / -il Ta = -55°C /
0.4
] - Vic=25V S o4 &
: ;
2 o2 // E P
0 0
[} 1 2 3 4 5 0 1 2 3 4 5 6
loL — Low-Level Output Current ~mA oL - Low-Level Output Current - mA
Figure 11 Figure 12

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
1 The -55°C curve and the 125°C curve apply only to the M version.
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TLC2274, TLC2274A, TLC2274Y

Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C = MARCH 1992 ~ REVISED AUGUST 1984

TYPICAL CHARACTERISTICS
MAXIMUM POSITIVE PEAK OUTPUT VOLTAGE? MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGE?
vs vs
OUTPUT CURRENT OUTPUT CURRENT
5 r -3.8
i Vppi=£5V >
e Vic=0 ES
- S 4
) o
A | L > TA=126°C +—— /
=
g e & I A
3 Ta= 5? c 3 42 Ta=25°C = / v
> -
§ Tp = 25°C S /
S 3 ' o 44 P
2 S Ta = ~65°C é/
= Ta = 125°C 1
g ? £ _48 A
£ £ 74
3 3
E 2 E /4
g 3 48
| t
2 =
-5
L 1, 1 2 3 4 5 S 1 2 3 4 5 6
fig! - Output Current - mA ligl — Output Current — mA
Figure 13 Figure 14
MAXIMUM OUTPUT VOLTAGE SHORT-CIRCUIT OUTPUT CURRENT
vs vs
FREQUENCY SUPPLY VOLTAGE
10 T T T 111 16 T I
RL =10 kQ Vip =-100 mV
] TA = 25°C <
> \ g€ 12
[ 8 [
D -
2 5
8 7 E
o 3 8
s \ 3
5 6 5
g &
3 =
(o] 5 o 4
£ - N g
g 4 Vpp=5V §
= Vpp=10V o
2 3 i £ 0
\ N g Vip = 100 mV
= 2 NN »
]
S \\ o 4
1 N 9 Vo=0
™ Ta = 25°C
0 8
10k 100 k iM 10M 2 3 4 5 6 7 8
f - Frequency — Hz IVpp ! - Supply Voltage -V
Figure 15 Figure 16
1 The —55°C curve and the 125°C curve apply only to the M version.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C — MARCH 1992 — REVISED AUGUST 1994

TYPICAL CHARACTERISTICST

SHORT-CIRCUIT OUTPUT CURRENT OUTPUT VOLTAGE
VS vs
FREE-AIR TEMPERATURE DIFFERENTIAL INPUT VOLTAGE
15 Voo 5 v T v
0= pp=5
< M~ VDD =+5V Tp=25°C
£ Vip = ~100 mV \\ RL =10 kQ
. M 4} Vig=25V
[ ™~~~ >
3 .
- o
g7 s 3
] >
9 5 ___———-_._——-—-__.—-—-—
£l & r
o .3 3
= O 2
(3] 1
5 o
9
2 Vip =100 mV 1
-5 0
-75 -50 -25 0 25 50 75 100 125 —-800  -400 0 400 800 1200
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t Data at high and low tem;;eratures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL VOLTAGE
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TYPICAL CHARACTERISTICSt
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Figure 26

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

“';‘ TEXAS

W 389L51724 0093663 270 WA

INSTRUMENTS

>OST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

2-983



TLC2274, TLC2274A, TLC2274Y

Advanced LinCMOS™ RAIL-TO-RAIL

QUAD OPERATIONAL AMPLIFIERS

SLOS106C — MARCH 1992 — REVISED AUGUST 1994

TYPICAL CHARACTERISTICSt
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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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TYPICAL CHARACTERISTICST

SUPPLY-VOLTAGE REJECTION RATIO SUPPLY CURRENT
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Figure 33 Figure 34

1 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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SR - Slew Rate - V/ps

Vo - Output Voitage -V

TYPICAL CHARACTERISTICST
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INVERTING LARGE-SIGNAL PULSE RESPONSE
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VOLTAGE-FOLLOWER
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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
VOLTAGE-FOLLOWER
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICST
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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
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APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using PSpice™ Parts™ model generation software. The Boyle
macromodel (see Note 5) and subcircuit in Figure 53 were generated using the TLC2274 typical electrical and
operating characteristics at Ta = 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 Unity-gain frequency
Maximum negative output voltage swing Common-mode rejection ratio
Slew rate Phase margin
Quiescent power aissipation DC output resistance

Input bias current AC output resistance

Open-loop voltage amplification Short-circuit output current limit

NOTE 6: G. R. Boyle, B. M. Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Intergrated Circuit Operational Amplifiers”, IEEE
Journal of Solid-State Circuits, SC-9, 353 (1974).
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Figure 53. Boyle Macromodel and Subcircuit
PSpice and Parts are registered trademarks of MicroSim Corporation.
‘V TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-991

B 4961724 0093671 377 M



