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SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem=V* 150 475 W
Vem=V~ 150 475 "\
AVpg Input Offset Voltage Shift Vem=V-to V* 150 425 W
Input Offset Voltage Match (Channel-to-Channel) | Vey = V¥, V™ (Note 4) 200 750 w
I Input Bias Current Vem=V* 0 250 500 nA
Vem=V~ -500 -250 0 nA
Alg Input Bias Current Shift Vem=V-to V* 500 1000 nA
Input Bias Current Match (Channel-to-Channel) | Vem = V* (Note 4) 0 10 100 nA
Vem = V™ (Note 4) -100 -10 0 nA
los Input Offset Current Vem=V* 5 50 nA
Vem=V~ 5 50 nA
Alpg Input Offset Current Shift Vem =V~ toV* 10 100 nA
Input Noise Voltage 0.1Hz to 10Hz 400 nVp_p
€n Input Noise Voltage Density f=1kHz 12 nV/vHz
in Input Noise Current Density f=1kHz 0.3 pANHz
Cin Input Capacitance 5 pF
AvoL Large-Signal Voltage Gain Vs =5V, Vg =75mV to 4.8V, R, = 10k 600 3800 VimV
Vs =3V, Vg =75mV to 2.8V, R_ = 10k 500 2000 VimV
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SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
CMRR Common Mode Rejection Ratio Vg=5V,Vem=V-toV* 81 90 dB
Vs=3V,Vey =V toV* 76 86 dB
CMRR Match (Channel-to-Channel) (Note 4) Vg=5V,Vem=V-toV* 75 91 dB
Vg=3V,Vem=V-toV* 70 86 dB
PSRR Power Supply Rejection Ratio Vg=2.2V 1o 12V, Vepm = Vo = 0.5V 88 105 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg=2.2V1to 12V, Vem = Vo = 0.5V 82 103 dB
VoL Output Voltage Swing (Low) (Note 5) No Load 14 30 mvV
Isink = 0.5mA 35 70 mV
Isink = 2.5mA 90 200 mV
VoH Output Voltage Swing (High) (Note 5) No Load 2.5 10 mvV
Isource = 0.5mA 50 100 mV
IsouRce = 2.5mA 140 250 mvV
Isc Short-Circuit Current Vg=5V +125 124 mA
Vg=3V +12.0 +19 mA
Is Supply Current per Amplifier 1.7 2.2 mA
GBW Gain-Bandwidth Product (Note 6) 6.8 105 MHz
SR Slew Rate (Note 7) Vs =5V, Ay =-1, R_ =0pen, Vo =4V 2.6 45 Vips
Vs =3V, Ay=-1, R, =Open 2.3 4.0 Vlps

0000000 00 £Ta<7000VsO5vVO0VO VsO 3VO 0VO Ve VourD /2000 0O
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem = V* 175 650 W
Vem=V~+0.1V 175 650 pv
Vos TC | Input Offset Voltage Drift (Note 2) 0.5 2.5 pv/°C
Vem=V* 15 4.0 pv/°c
AVps Input Offset Voltage Shift Vem=V~+0.1VtoV* 170 600 uv
Input Offset Voltage Match (Channel-to-Channel) | Vey = V™ + 0.1V, V* (Note 4) 200 900 v
Ig Input Bias Current Vem = V* 0 275 600 nA
Vem=V~+0.1V -600 -275 0 nA
Alg Input Bias Current Shift Vem=V~+0.1Vto V* 550 1200 nA
Input Bias Current Match (Channel-to-Channel) | Vem = V* (Note 4) 0 15 170 nA
Vem =V~ + 0.1V (Note 4) -170 -15 0 nA
los Input Offset Current Vem =V* 10 85 nA
Vem =V~ +0.1V 10 85 nA
Alps Input Offset Current Shift Vem=V~ +0.1Vto V* 20 170 nA
AvoL Large-Signal Voltage Gain Vg =5V, Vg =75mV to 4.8V, R = 10k 500 2500 VimV
Vg =3V, Vg =75mV to 2.8V, R = 10k 400 2000 VimV
CMRR Common Mode Rejection Ratio Vg=5V,Vem=V~"+0.1Vto V* 78 89 dB
Vg=3V,Vem=V~"+0.1Vto V* 73 85 dB
CMRR Match (Channel-to-Channel) (Note 4) Vg=5V,Vem=V~+0.1Vto V* 74 90 dB
Vg=3V,Vem=V~+0.1Vto V* 69 86 dB
PSRR Power Supply Rejection Ratio Vg=2.3Vto 12V, Ve = Vo = 0.5V 86 102 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg=2.3Vto 12V, Ve = Vo = 0.5V 80 102 dB
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SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
VoL Output Voltage Swing (Low) (Note 5) No Load 17 35 mvV
Ising = 0.5mA 40 80 mV
Ising = 2.5mA 110 220 mV
Von Output Voltage Swing (High) (Note 5) No Load 35 15 mvV
ISOURCE =0.5mA 55 120 mV
Isource = 2.5mA 160 300 mV
Isc Short-Circuit Current Vg=5V 112 +23 mA
Vg =3V +10 +20 mA
Is Supply Current per Amplifier 1.9 2.6 mA
GBW Gain-Bandwidth Product (Note 6) 6.1 9 MHz
SR Slew Rate (Note 7) Vs =5V, Ay =-1, R_ =0pen, Vo =4V 25 4.0 Vips
Vg =3V, Ay =-1, R =Open 2.2 35 Vis
0000000 0400 <Tp<8500VsO5vVO0VO Vs 3VO 0VO Ve Voutd 1/20 O O [1I Note 30
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem=V* 250 750 W
Vem=V~+0.1vV 250 750 W
Vos TC | Input Offset Voltage Drift (Note 2) 0.5 2.5 uv/°C
Vem = V* 15 4.0 pv/eC
AVps Input Offset Voltage Shift Vem=V~+0.1VtoV* 250 650 uv
Input Offset Voltage Match (Channel-to-Channel) | Vey = V™ + 0.1V, V* (Note 4) 300 1500 W
Ig Input Bias Current Vem =V* 0 350 750 nA
Vem=V~+0.1vV -750 -350 0 nA
Alg Input Bias Current Shift Vem=V~+0.1Vto V* 700 1500 nA
Input Bias Current Match (Channel-to-Channel) | Ve = V* (Note 4) 0 30 180 nA
Vem =V~ + 0.1V (Note 4) -180 -30 0 nA
los Input Offset Current Vem=V* 15 90 nA
Vem=V~ +0.1V 15 90 nA
Alpg Input Offset Current Shift Vem=V~ +0.1Vto V* 30 180 nA
AvoL Large-Signal Voltage Gain Vg =5V, Vg =75mV to 4.8V, R = 10k 400 2500 VimV
Vg =3V, Vg =75mVto 2.8V, R =10k 300 2000 Vimv
CMRR Common Mode Rejection Ratio Vg=5V,Vem=V~"+0.1Vto V* 77 86 dB
Vg=3V,Vem=V~+0.1Vto V* 73 81 dB
CMRR Match (Channel-to-Channel) (Note 4) Vg=5V,Vem=V~+0.1Vto V* 72 86 dB
Vg=3V,Vem=V~+0.1Vto V* 69 83 dB
PSRR Power Supply Rejection Ratio Vg =25V 1o 12V, Vem = Vo = 0.5V 86 100 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg=25V 10 12V, Vepm = Vo = 0.5V 80 100 dB
VoL Output Voltage Swing (Low) (Note 5) No Load 18 40 mvV
Ising = 0.5mA 45 80 mV
Isink = 2.5MA 110 220 mV
VoH Output Voltage Swing (High) (Note 5) No Load 35 15 mvV
Isource = 0.5mA 60 120 mV
Isource = 2.5mA 170 300 mV
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SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Isc Short-Circuit Current Vg=5V 175 115 mA
Vg =3V 175 +15 mA
Is Supply Current per Amplifier 2.0 2.7 mA
GBW Gain-Bandwidth Product (Note 6) 5.8 8.5 MHz
SR Slew Rate (Note 7) Vs =5V, Ay =-1, R_ =0pen, Vo =4V 2.2 3.6 Vips
Vg =3V, Ay =-1, R_ =Open 1.9 3.2 Vis

0000000 TaD 250 0VsO £ 15V0 VO 0VO Voytd OV
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem=V* 200 800 W
Vem =V~ 200 800 W
AVpg Input Offset Voltage Shift Vem =V toV* 150 650 W
Input Offset Voltage Match (Channel-to-Channel) | Vem = V¥, V™ (Note 4) 250 1400 w
I Input Bias Current Vem=V* 0 250 550 nA
Vem =V~ -550 -250 0 nA
Alg Input Bias Current Shift Vem =V toV* 500 1100 nA
Input Bias Current Match (Channel-to-Channel) | Ve = V' (Note 4) 0 12 120 nA
Vem = V™ (Note 4) -120 -12 0 nA
los Input Offset Current Vem=V* 6 60 nA
Vem =V~ 6 60 nA
Alps Input Offset Current Shift Vem=V-toV* 12 120 nA
Input Noise Voltage 0.1Hz to 10Hz 400 nVp_p
en Input Noise Voltage Density f=1kHz 12 nVAVHz
in Input Noise Current Density f=1kHz 0.3 pANHz
AvoL Large-Signal Voltage Gain Vo =-14.5V to 14.5V, R = 10k 1000 5200 VimV
Vo =-10V to 10V, R_ = 2k 500 2300 Vimv
Channel Separation Vo =-10V to 10V, R = 2k 116 130 dB
CMRR Common-Mode Rejection Ratio Vem=V-toVv* 93 106 dB
CMRR Match (Channel-to-Channel) (Note 4) Vem=V-toVv* 87 103 dB
PSRR Power Supply Rejection Ratio Vg =5V to +15V 89 110 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg = +5V to +15V 83 105 dB
VoL Output Voltage Swing (Low) (Note 5) No Load 18 30 mvV
Isink = 0.5mA 40 80 mV
Isink = 10mA 230 500 mV
VoH Output Voltage Swing (High) (Note 5) No Load 2.5 10 mvV
Isink = 0.5mA 55 120 mV
Ising = 10mA 420 800 mV
Isc Short-Circuit Current 115 +30 mA
Is Supply Current per Amplifier 1.8 25 mA
GBW Gain-Bandwidth Product (Note 6) 6.8 105 MHz
SR Slew Rate Ay=-1, R =0pen, Vg = £10V 35 6 Viys

Measure at Vg = £5V

2-70

Ly N



L T1498/L.71499

gooon
0000000 00 £Ta<7000VsO+ 15V0O Ve OVO Voytd OV
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem =V* 200 900 uv
Vem=V~+0.1V 200 900 v
Vos TC | Input Offset Voltage Drift (Note 2) 1.0 35 pv/ec
Vem=V* 2.0 5.0 uv/°C
AVpg Input Offset Voltage Shift Vem=V~+0.1VtoV* 200 750 w
Input Offset Voltage Match (Channel-to-Channel) | Vey = V™ + 0.1V, V* (Note 4) 350 1500 w
I Input Bias Current Vem=V* 0 300 675 nA
Vem=V~+0.1V -675 -300 0 nA
Alg Input Bias Current Shift Vem=V~+0.1Vto V* 600 1350 nA
Input Bias Current Match (Channel-to-Channel) | Vem = V* (Note 4) 0 20 180
Vem =V~ +0.1V (Note 4) -180 -20 0
los Input Offset Current Vem=V* 15 90
Vem=V~ +0.1V 15 90
Alps Input Offset Current Shift Vem=V~ +0.1Vto V* 30 180 nA
AvoL Large-Signal Voltage Gain Vo =-14.5V to 14.5V, R = 10k 900 5000 VimV
Vo =-10Vto 10V, R = 2k 400 2000 Vimv
Channel Separation Vo =-10V to 10V, Ry =2k 112 125 dB
CMRR Common Mode Rejection Ratio Vem =V~ +0.1Vto V* 92 103 dB
CMRR Match (Channel-to-Channel) (Note 4) Vem=V=+0.1VtoV* 86 103 dB
PSRR Power Supply Rejection Ratio Vg=x5Vto+15V 88 103 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg=+5Vto+15V 82 103 dB
VoL Output Voltage Swing (Low) (Note 5) No Load 18 40 mvV
Ising = 0.5mA 45 90 mV
Isink = 10mA 270 520 mV
VoH Output Voltage Swing (High) (Note 5) No Load 35 15 mvV
Isource = 0.5mA 60 120 mV
Isource = 10mA 480 1000 mV
Isc Short-Circuit Current +12 +28 mA
Is Supply Current per Amplifier 1.9 2.8 mA
GBW Gain-Bandwidth Product (Note 6) 6.1 9 MHz
SR Slew Rate Ay=-1,R_=0pen, Vg = £10V 3.4 5.3 Vs

Measured at Vg = £5V
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SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem =V* 300 950 uv
Vem=V~+0.1V 300 950 "\
Vos TC | Input Offset Voltage Drift (Note 2) 1.0 35 pv/ec
Vem = V* 2.0 5.0 /e
AVpg Input Offset Voltage Shift Vem=V~+0.1VtoV* 250 850 W
Input Offset Voltage Match (Channel-to-Channel) | Vey = V™ + 0.1V, V* (Note 4) 350 1800 w
I Input Bias Current Vem=V* 0 350 800 nA
Vem=V~+0.1V -800 -350 0 nA
Alg Input Bias Current Shift Vem=V~+0.1Vto V* 700 1600 nA
Input Bias Current Match (Channel-to-Channel) | Vem = V* (Note 4) 0 20 200 nA
Vem =V~ +0.1V (Note 4) -200 -20 0 nA
los Input Offset Current Vem=V* 15 100 nA
Vem=V~ +0.1V 15 100 nA
Alps Input Offset Current Shift Vem=V~ +0.1Vto V* 30 200 nA
AvoL Large-Signal Voltage Gain Vo =-14.5V to 14.5V, R = 10k 800 5000 VimV
Vo =-10Vto 10V, R = 2k 350 2000 Vimv
Channel Separation Vo =-10V to 10V, Ry =2k 110 120 dB
CMRR Common Mode Rejection Ratio Vem =V~ +0.1Vto V* 90 101 dB
CMRR Match (Channel-to-Channel) (Note 4) Vem=V=+0.1VtoV* 86 100 dB
PSRR Power Supply Rejection Ratio Vg=x5Vto+15V 88 100 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg=+5Vto+15V 82 100 dB
VoL Output Voltage Swing (Low) (Note 5) No Load 25 50 mvV
Ising = 0.5mA 50 100 mvV
Isink = 10mA 275 520 mV
VoH Output Voltage Swing (High) (Note 5) No Load 35 15 mvV
Isource = 0.5mA 65 120 mV
Isource = 10mA 500 1000 mv
Isc Short-Circuit Current +10 +18 mA
Is Supply Current per Amplifier 2.0 3.0 mA
GBW Gain-Bandwidth Product (Note 6) 5.8 8.5 MHz
SR Slew Rate Ay=-1,R_=0pen, Vg =£10V, 3 4.75 Viys
Measure at Vg = £5V
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PART NUMBER | DESCRIPTON COMMENTS
LTC®1152 Rail-to-Rail Input and Output, Zero-Drift Op Amp High DC Accuracy, 10V Vos(max), 100nV/°C Drift, 1IMHz GBW,
1V/ps Slew Rate, Max Supply Current 2.2mA
LT1211/LT1212 | Dual/Quad 14MHz, 7V/us, Single Supply Precision Op Amps Input Common Mode Includes Ground, 2751V Vogmax),
6V/°C Max Drift, Max Supply Current 1.8mA per Op Amp
LT1213/LT1214 | Dual/Quad 28MHz, 12V/ps, Single Supply Precision Op Amps Input Common Mode Includes Ground, 2751V Vogmax),
6V/°C Max Drift, Max Supply Current 3.5mA per Op Amp
LT1215/LT1216 | Dual/Quad 23MHz, 50V/us, Single Supply Precision Op Amps Input Common Mode Includes Ground, 4501V Vosmax),
Max Supply Current 6.6mA per Op Amp
LT1366/LT1367 | Dual/Quad Precision, Rail-to-Rail Input and Output Op Amps 475UV Vos(max), 400kHz GBW, 0.13V/s Slew Rate,
Max Supply Current 520uA per Op Amp
LT1490/LT1491 | Dual/Quad Micropower, Rail-to-Rail Input and Output Op Amps | Max Supply Current 50pA per Op Amp, 200kHz GBW, 0.07V/ps
Slew Rate, Operates with Inputs 44V Above V™~ Independent
of V*
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