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

SLOS106C - MARCH 1992 — REVISED AUGUST 1994

Output Swing Includes Both Supply Ralls ® High Unity-Gain Bandwidth
Low Noise...9nV/Hz Typ atf = 1 kHz 2.18-MHz Typ Single Supply

2.25-MHz Typ Split Supply

Low Input Bias Current ... 1 pA Typ High Siew Rate . . . 3.6 Viyis Typ

Fully Specified for Both Single-Supply and
Split-Supply Operation Low Input Offset Voltage

Common-Mode Input Voltage Range 950 pV Max at T = 25°C
Includes Negative Rail ® Macromodel Included

description MAXIMUM PEAK-TO-PEAK

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

instruments Advanced LINCMOS™ process. SUPPLY VOLTAGE
These devices offer comparable ac performance
while having better noise, input offset voltage, and
power dissipation than existing CMOS operational
amplifiers. 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,
Vicr 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 s

obtainable using metal-gate technology. This

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. Wpp! - Supply Voltage -V

16

T
TA =25°C
Vo =Vpp/2
14

12

10 =50 uA

lo =500 pA

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

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 idea! 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.
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS
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D, J, N, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW)
=S =~
10UT(] 1 U14]40UT 28382
1IN~ 2 13]] 4IN- e
1IN+[1 3 12]] 4IN+
[ % 1IN+ 4IN+
Vpp.[] 4 1] Vpo- e A
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2iN-[] of] 3IN- VbD+ \2P-
20uT(] 7 s[] souT NC C
2IN+ 14[] 3IN+
9 10 11 1213
oo
=0k |
zZRZ222=z
&R 898
NC — No internal connection
AVAILABLE OPTIONS
PACKAGED DEVICES
Ta Viomax SMALL CHIP CERAMIC PLASTIC TSSOP CHIP FORM
AT 25°C OUTLINE CARRIER DIP DIP W) (Y}
(D) (FK) ) (N)
0°Cto 950 uV | TLC2274ACD _ _ TLC2274ACN — TLCR274Y
70°C 25mv | TLC2274CD TLC2274CN TLC2274CPWLE
-40°Cto | 950uV | TLC2274AID _ _ TLC2274AIN — _
85°C 25mV | TLC2274ID TLC2274IN TLC2274IPWLE
—-55°Cto | 950V | TLC2274AMD | TLC2274AMFK | TLC2274AMJ | TLC2274AMN
125°C 25mV | TLC2274MD TLC2274MFK | 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.

v

VDD+
3
BONDING PAD ASSIGNMENTS 1ine B
=% ) 10UT
= 1IN~ —
= ——— 2IN+
= 20UT (7)
= (10) ——— 2IN-
:: 3IN+ —+ ( )
= ® | sout
= Rl S (o { (I ‘ 3IN- —
_—:67 3 1 4 . 12)
= | |l nmu 10 L | 9 AN+
= | X - 40UT (13)
= ] .H” . : o 4IN-
= ) = A : ‘ (11)
= ‘ - :;‘n: — . E VbD-—
| | e .«L n o O i & o]
=¥ . — CHIP THICKNESS: 15 TYPICAL

> e
ﬁl|I|l'|||’l|||I|I|I‘I|I‘I|I|I|I|I|||||I'!lllllll?|ﬂ$l|l|l|l]l|I|l!||l||[l|I|I|I|I|III|I|I|I[||l|l|l[|l;‘l BONDING PADS: 4 x 4 MINIMUM
TJmax = 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

SLOS106C — MARCH 1992 — REVISED AUGUST 1994
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1 Includes all four amplifiers and alf

ESD, bias, and trim circuitry.
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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 ., (S8 NOte 1) .. .ooiii et e e 8V
Supply voltage, Vpp— (SE8 NOtE 1) ...ttt e e e -8V
Differential input voltage, Vip (see Note 2) ..........oiiiiiii i 16V
Input voltage, V| (any input) (See NOtE 1) .. ... oottt e e e e 8V
Input current, Iy (8aCh iNPUL) . ... . . i i e +5 mA
Outputeurrent, g ..o e et +50 mA
Total current INto VDD s v ov e e =50 mA
Total current Ut Of VDD oo +50 mA
Duration of short-circuit current at (or below) 25°C (see Not€ 3) ...o.vvvrvrneeaen . unlimited
Continuous total dissipation ....... ... .. ... . 0o See Dissipation Rating Table
Operating free-air temperature range, Ta: C SUfIX . .uvuvr oo e 0°C to 70°C

Isuffix ..o —40°C to 85°C

Msuffix ... -55°C to 125°C
Storage temperature range .. .........vuin i e, ~65°C to 150°C
Case temperature for 60 seconds: FK Package ............ceueeeneeemeeee 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 rafings 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. All voltage values, except differential voltages, are with respect to the midpoint between Vpp4. and Vpp .

2. Differeftial 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 ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mw 494 mW 190 mW
FK 13756 mW 11.0 mW/°C 880 mw 715 mwW 275 mw
J 13756 mW 11.0 mW/°C 880 mw 715 mwW 275 mw
N 1150 mwW 9.2 mW/°C 736 mwW 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 +2.2 +8 +22 +8 Vv
Input voltage, V| VDD- VDD+-1.5| VDD- VpD4+—15| VDD- VDD4+—15 \'
Common-mode input voltage, V|G Vpp- Vpp4+—1.5 | VDD- VDD+—1.5 | VDD~ VDD4+-15 \
Operating free-air temperature, T o] 70 -40 85 -85 125 °C
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C — MARCH 1992 — REVISED AUGUST 1994
U

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

PARAMETER TEST CONDITIONS Tat TLC2274C TLC2274AC UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage Full range 3000 500 uv
Temperature coefficient 25°C o
WIO  of input offset voltage to 70°C 2 2 wvrc
Input offset voltage _
long-term dit voDg =25V, WiC=5 25°C 0.002 0.002 uv/mo
(see Note 4) o=5 S=
25°C 0.5 0.5
o Input offset current Full range 00 00 pA
] 25°C 1 1
1= Input bias current Full rangs 100 00 pA
0 -03 0 -03
25°C to to to to
Common-mode input 4 4.2 4 4,2
VICR voltage range Rg=50Q, NVol<s5mVv 5 5 \
Full range to to
35 35
IOH = —20 pA 25°C 4.99 4.99
25°C 485 4.93 485 4.93
Vou Highlevel output IOH =—200 pA Fullrange | 4.85 4.85 v
voltage - -
i 1 mA 25°C 425 465 425 4.65
OH = Fullrange | 4.25 225
Vic =25V, loL = 50 pA 25°C 0.01 0.01
Vic=25V, 25°C 0.09 0.15 008 0.15
VoL tg;:';: ol output IoL = 500 pA Full range 015 05| Vv
v 25V, \ 5mA 25°C 0.9 1.5 0.8 1.5
IC=29% oL=>5m Full range 1.5 1.5
Large-signal diferential |Vig =25V, | RL=10ka# s 1538 %
rge-signal differential Ic=25V, L=
AVD voltage amplification Vo=1Vto4V Full range 15 15 Vimy
RL=1ma¥ 25°C 175 175
- Differential input ' 25°C 1012 1012 Q
id resistance
r- Common-mode input 05°C 1012 1012 a
| resistance
. Common-mode input o
G capacitance f =10 kHz, N package 25°C 8 8 pF
Closed-loop output _ - o
Z5 impedance f=1MHz, Ay =10 256°C 140 140 Q
CMRR Common-mode Vic=0t027V, Vo=25V, 25°C 70 75 70 75 4B
rejection ratio Rg =50Q Full range 70 ~ 70
k Supply-voltage rejection |Vpp= 4.4Vio 16V, 25°C 80 95 80 95 a8
SVR  ratio (AVDD/AVIO) Vic=Vpp/2, Noload Fallrange | 80 80
25°C 4.4 6 4.4 6
1 Supply current Vo=25V, No load
Db fid 0 0l Full range 6 6 mA

T Full range is 0°C to 70°C.

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

TLC2274C TLC2274AC
PARAMETER TEST CONDITIONS Tal UNIT
MIN TYP MAX MIN TYP MAX
Slew rate atunity |V =0.5V1t025 YV, 2 23 38 23 36
ew rate at un 0=05Vt025YV,
SR gain Ry = 10kQt, CL =100 pF¥ Full 1.7 17 Vius
range
Equivalent input f=10Hz 25°C 50 50
V i
n noise voltage f=1KkHz 25°C Py ° nVAHz
Peak-to-peak f=0.1t01Hz 25°C 1 1
VN(PP)  equivalent input ny
noise voltage f=0.1t0 10Hz 25°C 1.4 1.4
e O O
Totalharmonic (Vo =05Vto25V, |[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 ] f= 10 kHz, RL = 10 kQt, o
product CL = 100 pFi 25°C 2.18 2.18 MHz
Maximumoutput- {Voppy=2V, Ay=1, o
Bom swingbandwidth | R, - 10ka¥,  C_=100pFt | 2C ! ! MHz
‘S\V=‘1' Vieasy |©01% 15 15
ts Settling time Rtez T g ksﬂi 025V, 25°C us
Cr - 100 pFt To 0.01% 26 2.6
Phase margin at
N . 25°C 50° 60°
om unity gain RL=10kef,  CL=100pFt
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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Advanced LinCMOS™ RAIL-TO-RAIL
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electrical characteristics at specified free-alr temperature, Vpp+ = +5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS U TLC2274C TLC2274C UNIT
Ta MIN TYP MAX| MIN TYP WMAX
Vv Input offset voltage 250 300 2509 800 950 A\
io e 9 Full range 3000 1500| "
Temperature coefficient 25°C o
wio of input offset voltage to 70°C 2 2 Y
Input offset voltage long- | Vi = 0, Vo =0, o .
torm drift (see Note 4) R~ 500 25°C 0.002 0.002 wv/mo
| input offset current 25°C 05 08 pA
10 P Full range 100 100
o 25°C 1 1
hB Input bias current PA
Full range 100 100
-5 =53 -5 -53
25°C to to to to
Common-mode input _ Py 4 42 4 42
VICR voltage range Rg=60Q, [|Viol<5mV o o "
Full range to to
3.5 3.5
10 =-20 pA 25°G 4.99 4.99
) - o = 200 4A 25°C_ | 485 493 485 493
VoM, Maximum positive peak |10 = Fullrange | 4.85 485 v
output voltage
25°C 4.25 4.65 4.25 465
lo=—-1mA
Fullrange | 4.25 4.25
Vig=0, o= 50pA | 25°C -4.99 -4.99
25°C -4.85 -4.91 —4.85 -4
Maximum negative peak | VIC =0, lo = 500 pA — -
VOM- output voltage Full range 4.85 4.85 Y
25°C -35 -4 -35 -44
Vig=0, lo=5mA
Fullrange | ~3.5 -35
L anal diff tial AL = 10kQ 25°C 25 50 25 50
arge-signal differentia B =
AyD voltage amplification Vo=14V Full range 25 25 Vimv
RL=1MQ 25°C 300 300
fd e Pt 25°C 1012 1012 Q
Common-mode input o 12 12
fi resistance 25°C 10 10 Q
. Common-mode input _
[+] capacitance f=10 kHz, N package 256°C 8 8 pF
20 ﬁi;i:‘::’c‘;p output f=1MHz, Ay=10 25°C 130 130 Q
CMRR Common-mode rejection |Vic=-5V1027V, 25°C 75 80 75 80 B
ratio Vo =0, Rg=50Q Full range 75 75
kgyp  Supply-voliage rejection |Vpp+=122Vto£8V, 26°C 80 95 8o 95 @B
ratio (AVpp +/AVIO) Vic=0, No load Full range 80 80
25°C 4.8 §
IbpD Supply current Vo =0, No load 6 48 6 mA
Full range 6 6

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.

‘@‘ TEXAS
INSTRUMENTS

B 8961724 00D93b4Yy 349 mA

2-964

This Material Copyrighted By Its Respective Manufacturer



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 TA'I’ MIN_TYP VAR N v MAR UNIT
Slew rate at Vo=123V, RL=10kQ, 2% 23 38 23 36
ew rate af 0=123V, L=
SR unity gain CL =100 pF Ful [ 17 Vius
range
Equivalent input | f= 10 Hz 25°C 50 50
Vn noise voltage [ f=1 Hz 25°C P 5 nVAWHz
Peak-to-peak |f=0.1Hzto 1 Hz 25°C 1 1
VN(PP)  equivalent input v
noise voltage f=0.1 Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o
In noise current 25°C 0.6 0.6 ARz
Total harmonic | Vo =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, RL=10kQ, o
product Cy =100 pF 25°C 2.25 2.25 MHz
Maximum
V =46V, Ay=1,
BoM output-swing R(L)‘ff ) kés v C{ ~ 1005 25°C 0.54 0.54 MHz
bandwidth
Ay =-1, To 0.1% 15 15
s Seffingtime | SteP=-23Vto23V, 25°C us
AL = 10Ka, To 0.01% 3.2 3.2
CL = 100 pF 01% - -
Phase margin
y A 25°C 52° 52°
om at unity gain RL=10k@,  CL=100pF °
Gain margin 25°C 10 10 dB
T Fult range is 0°C to 70°C.
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electrical characteristics at specified free-air temperature, Vpp = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLC2274] TLC2274Al UNIT
MIN TYP MAX| MIN TYP MAX
Vio Input offset voltage 25°C 300 2500 300 950 ™
Full range 3000 1500
— o
WIO o motofteetvotade 1085 2 2 wre
o nmea” |VSZor W%ca V| = 0.002 0.002 wvimo
io Input offset current 25°C 98 08 pA
Full range 150 150
. 25°C 1 1
B Input bias current Fullrangs 50 50 pA
0 -03 0 =03
25°C to to to to
VICR Sglggm::‘a%":e input Rg=50Q, INols5mV : 42 ; 42 v
Full range to to
3.5 35
IoH =—20 yA 25°C 4.99 4.99
25°C 485 493 485 4.93
VoH  High-level output voltage 'oH = -200 pA Fullrange | 4.85 4.85 v
25°C 425 4.65 425 4.65
loH=—-1mA
Fullrange | 4.256 4.25
Vic=25V, loL= 50pA 25°C 0.01 0.01
Vic =25V, loL= 500 pA 25°C 0.09 0.15 0.09 0.15
VoL Low-level output voltage Full range 0.15 0.156 \
Vic=25YV, loL= 5mA 256°C 0.9 15 0.9 1.5
Full range 15 1.5
Large-signal differential | Vic =25V, RL = t0kat 2% o ® i ®
AvD vzlrtgge agmpliﬁcation Vlg - 1 V tt; 4V Full range 5 15 VimV
RL = 1 MQF 25°C 175 175
rd 2;;‘;';:?)'0'2' input 25°C 1012 1012 Q
fi Commor-mode input 25°C 1012 1012 Q
cj S:;gg:\-;r;ode input f=10kHz, N package 25°C 8 8 pF
20 g‘&f‘:’"‘;ﬁp output f=1MHz, Ay=10 25°C 140 140 Q
CMRR :Jac:i?mon-mode rejection xlc =0to2.7V, 25°C 70 75 70 75 4B
0=25V, Rg=50Q Fullrange | 70 70
KSVR Supply-voltage rejection |Vpp= 44V 16V, 25°C 80 95 80 95 @B
ratio (AVpD /AV|O) V|G = VDD/2, Noload Fullrange { 80 80
Ibb  Supply current Vo=25V, Noload 2570 24 s 44 e ma
Full range 6 6

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

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

to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

hours of operating life test at T = 150°C extrapolated
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operating characteristics at specified free-air temperature, Vpp = 5 V

TLC22741 TLC2274Al
PARAMETER TEST CONDITIONS TA'|' UNIT
MIN TYP MAX MIN TYP MAX
, 25°c | 23 38 23 36
SR Slew rate at unity [Vo=05Vi025V, VI
gain RL=10kQf,  C_=100pFt Full 17 17 Hs
range
Equivalentinput |f=10Hz 25°C 50 50
Vn noise voltage f=1 kHz 25°C 9 ) nVAHz
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VN(PP) equivalentinput wv
noise voltage f=0.1Hzto 10 Hz 25°C 14 14
Equivalent input N
fn noise current 25°C 0.6 0.6 fAWHz
Total harmonic  |Vo=05Vito2sy, |Av=1 0.0013% 0.0013%
THD + N distortion plus f=20kHz, Ay =10 25°C 0.004% 0.004%
noise RL=10ko¥ Ay = 100 0.03% ‘ 0.03%
Gain-bandwidth | = 10 kHz, R = 10 kQ¥, o
product CL =100 th 25°C 2.18 2.18 MHz
Maximum output- | VO(PP) =2V, Ay =1, o
BOM  swingbanawidth |R_ = 10ka¥,  C_=100pFt | 25°C ! ! MHz
Ay =-1, To 0.1% 15 15
g Settiing time g’LeF_’ TPy 02sY, 25°C ps
Ol = 100 pF¥ To 0.01% 26 26
Phase margin at
N N 25°C 50° 50°
$m unity gain RL=10kof,  C_=100pFt
Gain margin 25°C 10 10 dB
1 Fuil range is — 40°C to 85°C.
¥ Referenced to 2.5 V :
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P

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

PARAMETER TEST CONDITIONS TaT TLC22741 TLo2274A! UNIT
MIN TYP MAX MIN TYP MAX
25°C 300 2500 300 950
Vio Input offset voltage Full range 3000 1500 ny
Ot 2 : e
::f;“ ::;2::‘:3;99 '2)"9 \F/ig:_— E% o Vo =0, 25°C 0.002 0.002 uvimo
25°C 0.5 0.5
lio input offset current Full range 50 50 pA
. 25°C 1 1
B Input bias current Fullrangs 150 150 pA
-5 =53 -5 =53
25°C to to to to
Full range to to
35 3.5
1o = —20 pA 25°C 4.99 4.99
Maximum positive peak | 10 = ~200 uA 25°C 485 493 485 493
VOM+ output voltage Fulirange { 4.85 4.85 \
25°C 426 465 425 4.65
lo=-1mA
Full range 4.25 4,25
Vic=0, lo= 50 pA 25°C -4.99 —-4.99
) ) Vi 20 n = 500 25°C | -4.85 —4.91 -4.85 —4.91
VOoM- léd:t;m:?ngggatwe peak 1 VIC =5 0= 500pA 15 range | —4.85 —4.85 '
25°C -35 -41 -35 -44
Vic=0, lo=5mA -
Fullrange | -3.5 -35
] ] i 25°C 25 50 25 50
AVD b:é::f;ﬂ%fﬁgghal Vo=14V RL= 10k e arge | 25 25 VimV
RL=1MQ | 25°C 300 300
fd ?;:;IZ,",ZZ' input 25°C 1012 1012 Q
f Commorrmode inpLt 25°C 1012 1012 Q
G S:p’:’c'i‘g:o";“e input 14 _4okHz, N package 25°C 8 8 oF
0 %ﬁ;ﬁp output fe1MHz, Ay=10 25°C 130 130 Q
CMRR Cqmmon-mode rejection |Vic=—5t027V, 25°C 75 80 75 80 dB
ratio Vo =0, Rg=50Q Full range 75 75
ksVR Supply-voltage rejection {Vpp+=122Vto18Y, 25°C . 80 95 80 95 4B
ratio (AVpD +/AViO) Vic=0, No load Full range 80 80
25°C 4.8 6 4.8 6
D Supply current Vo =0, No load Full range r . 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 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

SLOS106C ~ MARCH 1992 - REVISED AUGUST 1994

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

This Materi al

TLC22741 TLC2274Al
PARAMETER - TEST CONDITIONS TAT UNIT
MIN TYP MAX MiIN TYP MAX
Slew rate at unity [V =+2.3V, R = 10 ke, &0 23 36 28 36
ew rate at uni 0=123V, L= A
SR gain CL=100pF Ful 1 4o 17 Vius
range
Equivalentinput |f=10Hz 25°C 50 50
Vn noise voltage f=1kHz 25°C 9 S nVAHz
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VN(PP)  equivalent input v
noise voltage f=0.1Hzto 10 Hz 25°C 1.4 1.4
In E;:g’it’:mp“’ 25°C 06 06 tAWFZ
Total harmonic | Vo =23V, 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= 10 kHz, Ry = 10kg, o
product CL = 100 pF 25°C 225 2.25 MHz
Maximum output- | VO(PP)=4.6V, Ay=1, )
Bom swing bandwidth | R = 10 kQ, CL =100 pF 26°C 0.54 0.54 MHz
Ay =-1, To 0.1% 1.5 1.5
tg Settling time gieg 70—55, Vto23V, 25°C us
CL = 100 pF To 0.01% 3.2 32
Phase margin at 25°C 500 500
om unity gain RL=10k,  C_=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 T TLC2274M TLC2274AM UNIT
A 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
VIO of input offset voltage to 125°C 2 2 VG
Input offset voltage _ _
long-term drift ngfo_ 128V, \,%3:‘506 P 25°C 0.002 0.002 pV/mo
(see Note 4) '
25°C 05 0.5
o Input offset current Full range =00 500 pA
. 25°C 1 1
1=} input bias current Full range 500 500 pA
0 -03 g -03
25°C to to to to
Common-mode input 4 42 4 42
VICR voltage range Rg=50Q, Vo1 5mV 5 \
Full range to to
3.5 3.5
lOH = —20 pA 25°C 4.99 4.99
) 0 200 pA 25°C 485 4.93 485 493
VOH s;%g’glzvel output OH= Fullrange | 4.85 4.85 Y
| 1 mA 25°C 425 465 425 465
OH = Fullrange | 4.25 4.25
Vic=25V, loL= 50pA | 25°C 0.01 0.01
' Vic=25V, 25°C 0.08 0.15 009 0.5
VoL tg:fa:: el output loL = 500 A Full range 0.5 015] v
25°C 0.9 1.5 0.9 1.5
Vic=28V,  loL=S5mA Fororee 15 15
L anal diff vl | v 25V R = 10kt 25°C 10 35 10 35
arge-signal differential |Vic =25V, L=
AVD  yoltage amplification [Vo=1Vio4V Full range 10 10 Vimy
Ry =1 MQ# 25°C 175 175
X Differential input o 12 12
fid resistance 25°C 10 10 Q
X Common-mode input o 12 12
h resistance 25°C 10 10 Q
. Common-mode input _ o
[ capacitance f=10kHz, N package 25°C 8 8 pF
Closed-loop output ~ o
g imoedance f=1MHz, Ay =10 25°C 140 140 Q
CMRR Common-mode Vig=0t027V, 25°C 70 75 70 75
rejection ratio Vo=-25V, Rg=50Q [Fulrange | 70 70 a8
Supply-voltage 25°C 80 95 80 95
L y vpp= 44V ,
kgyR rejection ratio VDD‘ Vnn/2 to 1?\10 load dB
(AVDD/AV|O) IC=VYDD/s Fullrange | 80 80
25° 4.4 4.4
IDD Supply current Vo=25V, No load Fullf:a?\ge 2 2 mA

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

SLOS106C — MARCH 1992 — REVISED AUGUST 1984

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

TLC2274M TLC2274AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX|] MIN TYP MAX
) 25°C 23 36 23 36
SR Slew rate at unity | Vo =0.5V1i025V, v/
gain RL = 10kat, CL=100pF* | Full 17 1.7 Hs
range
Equivalentinput | f=10Hz 25°C 50 50
v !
n noise voltage fui kHz 25°C 9 9 nVAFz
Peak-to-peak f=0.1Hzto 1 Hz 25°C 1 1
VN(FP)  equivalent input uv
noise vo|tage f=0.1 Hz to 10 Hz 25°C 1.4 1.4
In Eﬁﬁ'é'ifﬁiﬂpm 25°C 0.6 0.6 fANHZ
Total harmonic |V =05Vto25Y, |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, RL = 10 k¥, .
product GL = 100 pFt 25°C 2.18 218 MHz
Maximum output- | VoPpy=2V, Ay =1, o
BOM  gwing bandwicth | R( = 10 kaat, cL=100pFt | 25°C 1 ! MHz
Ay =-1, To 0.1% 15 15
ts Settling time g‘e" =05Vi025V, 25°C us
L= 10kQt, To 0.01 . 5 26
C|_=100pF1 0 0.01% .6 .
Phase margin at
ase 25°C 50° 50°
bm unity gain RL = 10k, 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 t TLC2274M TLC2274AM UNIT
A MIN _TYP MAX| MIN TYP MAX
v Inout offset volt 25°C 300 2500 300 950 v
a
10 Inputofisetvoliage Full range 3000 woo| *
Temperature coefficient of 25°C
IO input offset voitage to 125°C 2 2 wre
input offset voltage long- Vic=0, Vo =0,
term drift (see Note 4) Rg =50 Q 25°C 0.002 0.002 uvimo
1 Input offset current 25°C o8 05 pA
u et curr:
1o P Fuli range 500 500
| Input bi rrent 2670 ! ! A
n| as curre
1B P Full range 500 50| ©
-5 -53 -5 -53
25°C to to to to
Common-mode input 4 4.2 4 42
VICR voltage range Rg=50Q, [Viols5mV o r \
Full range to to
35 3.5
o =-20 pA 25°C 4.99 . 4.99
I 200 pA 25°C 4.85 493 4.85 4.93
Maximum positive peak o=
VoM+ utput voltage Fullrange | 4.85 4.85 v
25°C 425 465 425 4.65
lp==-1mA
Fuli range 4.25 4,25
Vig =0, IO = 50 pA 25°C -4.99 -4.99
v 0 | 500 pA 25°C -4.85 -4.91 -485 -—-491
Maximum negative peak IC=Y o= — —
VOM- output voltage Fu: ra(r;ge 4:5 1 438: 1 A
5° -35 -4 -35 -4,
Vic=0, Io= 5mA
Fullrange | -3.5 ~-3.5
25°C 20 50 20 50
Large-signal differential RL=10kQ
AyD voltage ampiification Vo=14V Full range 20 20 VimV
RL=1MQ 25°C 300 300
fid Differential input resistance 25°C 1012 1012
X Common-mode input 12 12
fi resistance 26°C 10 10
. Common-mode input o
Cj 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=-5Vt02.7V 25°C 75 80 75 80 &8
ratio Vo=0, Rs=50Q |Fullrange 75 75
KSVR Supply-voltage rejection Vppi=122Vio+8Y, 25°C 80 95 80 95 B
ratio (AVpp +/AViQ) Vic=0, No load Full range 80 80
25°C 4.8 8 4.8 6
I Supply current Vo =0, No load A
bb i 0 Full range 6 6 i

1 Full range is - 55°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 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, Vpp+=15V

TLC2274M TLC2274AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
Slew rate at Vo=123V, RL =10k, 25C 23 38 23 36
ew rate a 0=123V, L=
SR unity gain CL = 100 pF Full 17 17 Vius
range
Equivalentinput | f=10Hz 25°C 50 50
Vn noise voltage f-1KHz 25°C 3 S nvHz
Peak-to-peak f=0.1Hzto1Hz 25°C 1 1
VN(PP)  equivalent input v
noise voltage f=0.1 Hzto 10 Hz 25°C 1.4 1.4
Equivalent input o
n noise current 25°C 0.6 0.6 iAWAZ
Total harmonic | Vo =123V, Av=1 0.0011% 0.0011%
THD +N  distortion plus RL =10k, 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 2.25 225 MHz
Maximum
] Vopp)=46V, Ay=1,
Bom output-swing v B 25°C 0.54 0.54 MHz
bandwidth RL = 10 kQ, GL = 100 pF
Ay =-1, To 0.1% 15 15
ts Settling time Step=-23V1023V, 25°C us
RL- 10k, To 0.01% 2 3.2
CL = 100 pF 0 0.01% 3. .
Phase margin at
U 25°C 52° 52°
om unit gain Ry = 10kQ, Cp = 100 pF S
Gain margin 25°C 10 10 dB
1 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 = 5 V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TLC2274Y UNIT
MIN TYP MAX
Vio Input offset voltage 300 2500 w
o Input offset current xg: (?, ' ;g'zig; ;2'5 Ve 05 100| pA
s Input bias current 1 100 pA
0 -03
VICR Common-mode input voltage range Rg=50Q to to v
4 4.2
IVio 5 mV 4.99
VOH High-level output voltage IoH =—20 pA 485 4.93 \
IoH =—200 pA 425 4.65
loL=—1mA 0.01
VoL Low-level output voltage Vic=25V, loL = 50 pA 009 0.15 v
Vic=25V, IoL, = 500 pA 09 15
o i Vig=25V, Ry = 10kt 15 35
AyD Large-signal differential voltage amplification 'OI(I:‘: —5mA RL<1MQ T 178 VimV
Tid Differential input resistance Vo=1Vto4V 1012 Q
ti Common-mode input resistance 1012 Q
cj Common-mode input capacitance f=10kHz 8 pF
Zo Closed-loop output impedance f=1MHz, Ay =10 140 Q
GCMRR  Common-mode rejection ratio X?::Otg” V. Vo=25V, 70 75 dB
ksvR  Supply-voltage rejection ratio (AVDD/AV|O) x'g%: d4l4 Vio 16V, Vic=VDD/2: 80 95 dB
ipp Supply current Vpo=25V, No load 4.4 6 mA
T Referenced to 2.5 V
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C - MARCH 1892 — REVISED AUGUST 1994

electrical characteristics at Vpp+ = +5 V, Ta = 25°C (unless otherwise noted)
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TLC2274Y
PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
Vio Input offset voitage 300 2500 uv
o Input offset current \FIKISC:SOO a Vo=0. 0.5 100 pA
1] input bias current 1 100 pA
-5 -53
VIcR Common-mode input voltage range Rg=50Q, IVipl<5mVv to to v
4 4.2
Io=-20 pA 4.99
VOM+  Maximum positive peak output voltage 10 =—200 pA 485 493 \
I0=-1mA 425  4.65
Vic=0, oL =50 pA ~4.99
VOM-  Maximum negative peak output voltage Vic=0, loL=500pA | -4.85 -4.91 v
Vic=0, loL =5 mA -35 -4.1
Ayp Large-signal differential voitage amplification Vo=14V AL = 10ka ® 0 Vimv
Ry =1 MQ 300
fid Differential input resistance 1012 Q
i Common-mode input resistance 1012 Q
Cj 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/zlso:s_osgv 027V, Vo=0. 75 80 dB
kSvR Supply-voltage rejection ratio (AVpp +/AV|Q) VDD+=%22V1t0+8V, V|c=0 80 95 dB
Ipp Supply current Vg=0, No ioad 4.8 6 mA
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C — MARCH 1992 - REVISED AUGUST 1984

TYPICAL CHARACTERISTICS

Table of Graphs
FIGURE
Distribution 1,2
Vio Input offset voltage vs Common-mode voitage 3,4
avio Input offset voltage temperature coefficient Distribution 5,6
is/io Input bias and offset currents vs Free-air temperature 7
vs Supply voltage 8
i Input voltage 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 durrent 11,12
VOM+ Maximum positive peak output voltage vs Output current 13
VOM- Maximum negative peak output voltage vs Output current 14
VoM Maximum output voltage vs Frequency 15
L vs Supply voltage 16
it
los Short-circuit output current vs Free-air temperature 17
Vo Qutput 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
Zg Output impedance vs Frequency 25, 26
CMRR Common-mode rejection ratio ve Frequgncy 2
vs Free-air temperature 28
. - . vs Frequency 29, 30
ksVvR Supply-voltage rejection ratio vs Free-air temperature 31
vs Supply voltage 32
oo Supply current vs Free-air temperature 33
SR Slew rate vs Load cgpacitance 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
Iintegrated noise voltage vs Frequency 47
THD + N Total harmonic distortion plus noise vs Frequency 48
- ) vs Free-air temperature 49
Gain-bandwidth product vs Supply vottage 50
. vs Frequency 21,22
#m Phase margin vs Load capacitance 51
Gain margin vs Load capacitance 52

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

SLOS106C - MARCH 1892 — REVISED AUGUST 1994

TYPICAL CHARACTERISTICS
DISTRIBUTION OF TLC2274 DISTRIBUTION OF TLC2274
INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
20 — T 20 ————
992 Amplifiers From 992 Amplifiers From [
2 Wafer Lots 2 Wafer Lots
Vpp =+25V Vbp =15V
= 15 s
4 4
= 2
3 3
E &
T 10 < 10
S S
g $
3 8
g :
g 5 1. & 8
o El.ni:&- 0 Pl trl,
-1.6 -1.2 -08 -04 0 04 08 12 16 -16 ~-1.2 -0.8 -04 0 04 08 12 16
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 I
Vpp =5V Vpp =15V
Ta =25°C TA =25°C
> Rs =50Q > Rg =500
E os v, E s ; /
s & /
S 2
o Q
> > P
8 o - E o —
al 2 |
T L / T
o =05 /i o -05
= >
-1 -1
-1 0 1 2 3 4 5 -6 -5 -4 -3 -2 -10 1 2 3 4 s
V|c ~ Common-Mode Voltage — V Vic — Common-Mode Voltage — V
Figure 3 Figure 4
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TLC2274, TLC2274A, TLC2274Y
Advanced LinCMOS™ RAIL-TO-RAIL
QUAD OPERATIONAL AMPLIFIERS

SLOS106C — MARCH 1892 — REVISED AUGUST 1984

TYPICAL CHARACTERISTICST

DISTRIBUTION OF TLC2274 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT

DISTRIBUTION OF TLC2274 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT

25 T T T T 25 [ I T 1
128 Amplifiers From 128 Amplifiers From
2 Wafer Lots 2 Wafer Lots
20 Vpp =+25V 20 Vpp =125V
< — | N Package N ] N Package T
I _[: Ta = 25°C to 125°C 1 Ta = 25°C to 125°C
= £
3 15 = 15
3 E
< <
S k]
[ -]
o 10 = 10
g g
8 8
& &
£ 5 & 5
| : L 0 Lo b s 5 s
-5 —4 -3 -2 -1 0 1 2 3 4 5 -5 -4 -3 -2 -1 0 1 2 3 4 5
ayjo - Temperature Coefficient — uV/°C ayijo - Temperature Coefficient — pV/°C
Figure 5 Figure 6
INPUT BIAS AND OFFSET CURRENTS INPUT VOLTAGE RANGE
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
35 T 12 T
< Vpp =25V Ta =25°C
' Vic=0 10} Rg=50Q
£ 30rvg=o0 8
2 Rg =50Q >
38 25 18
5 %
.4
° 20 I IS 2
5 ° 2 Viol <5mV
g2 15 g ° N reeweior
b= / / 5
3 1 a
g2 / 1o £
1 -
S // g
.:-:u ° / / 8 :
s 4_/// .
- 0 -10
25 45 65 85 105 125 2 3 4 5 6 7 8

Ta - Free-Alr Temperature —°C

Figure 7

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
R ———

INPUT VOLTAGE RANGE

TYPICAL CHARACTERISTICST

HIGH-LEVEL OUTPUT VOLTAGE#®

vs vs
FREE-AIR TEMPERATURE HIGH-LEVEL OUTPUT CURRENT
5 ; Y 6
Vpp=5V Vpp=5V
L ri i Db inyis >| 5
>| i \
g g 4 N
=
& 5 N
< g TA = 125°C \
<3 3 |
S s 3 i
S z TA=25°C
3 2 |
£ 5 2 ]
L T Ta = -55°C
s
X
L 1
1 0
-75 -50 -25 0 25 50 100 125 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 1.4 T
Vpp=5V Vpp=5V
Ta = 25°C | Vic=25V /
>| 1 >' 1.2 /
@ (]
g Vic=0 —7/ / g A A
g 08 v 7 ) Ta =125°C —V /
= Vic=1.25V = | 7/
-3 / 2 os i
2 3 TA =25°C —— /
& o6 7 o
E / 2 2 o6 ]
T os / 2 TA = -55°C // -
0.
3 - Vic=25V S o4 >
L 5
2 o2 7 2 02 //
o/ o
0 1 2 3 4 5 0 1 2 3 4 5 6

IoL ~ Low-Level Output Current —mA

Figure 11

oL - Low-Level Output Current - mA

Figure 12

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
$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 CHARACTERISTICS
MAXIMUM POSITIVE PEAK OUTPUT VOLTAGET

vs

VoM, —Maximum Positive Peak Output Voltage -V
w

OUTPUT CURRENT
5 T
Vppt=t5V
Vic=0
N
Ta = -565°C
|
Tp = 26°C
l
Ta= 125°C
0 1 2 3 4 5

fio! - Output Current ~ mA

Figure 13
MAXIMUM OUTPUT VOLTAGE
Vs
FREQUENCY
10 T T T 1171
RL =10 kQ
9 ‘ TA = 25°C
7
® 8
g 4
2 \
,3,- 6
3 s
~
é M Vpp=5V
= Vpp=10V
8 N
= N
1
3 * \ \\
> 1 N
NN
]
10k 100 k iM 10M

f - Frequency - Hz

Figure 15

1 The -55°C curve and the 125°C curve apply only to the M version.

MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGET

vs
OUTPUT CURRENT

|
w
(-4

|
1

i
»
[\

Ta =125°C T\
pd

TA=2!5°C —%///

Tp = ~55°C 7/j§/'

|
&
D

1
Foy
[

N\

/4

VoM -— Maximum Negative Peak Output Voltage ~V
1
I -
2] ES

I og - Short-Circult Output Current - mA
Y

1 2 3 4 5
lig! — Output Current — mA

Figure 14
SHORT-CIRCUIT OUTPUT CURRENT
Vs
SUPPLY VOLTAGE
16 T T
Vip =-100 mV
12
/
8
(]
Vip = 100 mV
~4
Vo=0
: TA = 25°C
3 4 5 6 7

IVpp ! - Supply Voltage -V

Figure 16
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TYPICAL CHARACTERISTICST

SHORT-CIRCUIT OUTPUT CURRENT OUTPUT VOLTAGE
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Figure 17 Figure 18
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Figure 19 Figure 20

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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Figure 21
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TYPICAL CHARACTERISTICST
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VOLTAGE AMPLIFICATION
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Figure 25 Figure 26

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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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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TYPICAL CHARACTERISTICSt

SUPPLY-VOLTAGE REJECTION RATIO SUPPLY CURRENT
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SUPPLY CURRENT SLEW RATE
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Figure 33 Figure 34

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
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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

VOLTAGE-FOLLOWER
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS?T
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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
Joumal 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,
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