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booooo OP AMP IN (+) [3] + 6] op AMP OUT LT1635IN8
LINOtE Ll 0400 O 850 v [4] T [5]BALance
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N8 PACKAGE S8 PACKAGE
I PP 0 650 O 1500 B.LEADPDID  8.LEAD PLASTIC SO S8 PART
O000MMO0O0002100 eeevvereniiinineieeeeeeeeenn 3000 T = 150°C, B33 = 130°C/W (N8) MARKING
TJMAX = 150°C, Q]A =190°C/W (38)
1635 1635l
0000000000000000000000000
gogogg
S5vO0000QoO0ooo0O0o0oOOvsdsvaovd Vemd Voytl 2.5V0 TaO 250 [ Note 10
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage 0.3 1.3 mv
0°C<Tp<70°C 0.5 1.6 mV
-40°C<Tp<85°C 1.8 mV
Input Offset Voltage Drift —-40°C < Tp < 85°C (Note 3) ° 3.0 7.0 pv/°C
Vos ADJ Offset Voltage Adjust Range Positive Adjust 6 8 mvV
Negative Adjust -14 -2 mvV
los Input Offset Current ° 0.2 0.6 nA
I Input Bias Current 2.0 4.0 nA
° 25 5.0 nA
Input Noise Voltage 0.1Hz to 10Hz 1 Wp_p
en Input Noise Voltage Density f=1kHz 50 nV/vVHz
in Input Noise Current Density f=1kHz 0.05 pA/\/E
Rin Input Resistance Differential ° 7 25 MQ
Common Mode, Vcpm = 0V to 4V 6 GQ
Input Voltage Range ° 0 4 \Y
CMRR Common Mode Rejection Ratio Vem =0V to 4V 92 110 dB
° 85 97 dB
AvoL Large-Signal Voltage Gain Vo =200mV to 4.5V, No Load 100 450 VimV
Vo =200mV to 4.5V, R = 1.1k 45 200 Vimv
Vo =200mV to 4.5V, R| = 500Q 35 150 Vimv
Shunt Gain loyt = 0.1mA to 5mA VimV
Vo = 1.5V to 6.45V 15 25 Vimv
(Note 4) ° 8 20 Vimv
VoL Output Voltage Swing Low Vs =5V, No Load 2 10 mvV
Vg =5V, Igjnk = 5mA 125 250 mV
Vg =5V, Igjng = 10mA 200 500 mV
VoH Output Voltage Swing High Vs =5V, No Load 4.975 4.985 \Y
VS =5V, ISOURCE =5mA 4.65 48 Vv
VS =5V, ISOURCE =10mA 4.55 4.75 Vv

2-82

LY HIAR



LT1635

googo
5vO00000000000000VsO5voova Vepmd Voytd 2.5vV0 TaO 250 (1 Note 10
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Isc Short-Circuit Current Vs =5V, Short to GND 25 40 mA
Vg =5V, Short to Vec 25 40 mA
PSRR Power Supply Rejection Ratio Vg=1.2Vto 12V, Vo = Vo = 0.2V 93 100 dB
90 97 dB
Minimum Operating Supply Voltage (Note 2) 1.1 1.2 v
Is Supply Current 130 200 LA
150 260 PA
GBW Gain Bandwidth Product f=1kHz 175 kHz
SR Slew Rate Ay=-1,R = 0.045 Vs
S5vOO00000QOoOo0000odvsdsvdovd Ta0 250 (10 Notel[d
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VREr Feedback Sense Voltage Voltage at Pin 1 with Pin 1 Connected 189 200 211 mvV
to Pin 8 (Note 5)
TC VRer Reference Drift (Note 3) 30 100 ppm/°C
Feedback Current Current into Pin 8 35 10 nA
5.0 15 nA
Line Regulation 0 < Iggr < 1IMA, VRgr = 200mV
Vg=1.2Vto 5V 20 35 ppm/V
Vg =1.3V to 5V (Note 2) 30 55 ppm/V
Load Regulation Irgr =0 to ImA 150 300 ppm/mA
200 500 ppm/mA
Reference Amplifier Gain Vo =0.2Vto 3.5V 45 90 VimV
25 50 VimV
+5v0 0000000000000 VsO+ 5vV0VemO Voutd 0VO TaO 250 [ NotelO
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage 0.3 15 mV
0°C<Tp<70°C 0.5 1.9 mV
—40°C<Tp<85°C 2.1 mV
Input Offset Voltage Drift 0°C < Tp <85°C (Note 3) 4.5 10.0 uv/°C
Vos ADJ Offset Voltage Adjust Range Positive Adjust 6 8 mvV
Negative Adjust -14 -2 mvV
los Input Offset Current 0.2 0.6 nA
Ig Input Bias Current 2.0 4 nA
25 5 nA
Input Noise Voltage 0.1Hz to 10Hz 1 Wp_p
en Input Noise Voltage Density f=1kHz 50 nViVHz
in Input Noise Current Density f=1kHz 0.05 pANE
Rin Input Resistance Differential 7 35 MQ
Common Mode, Vepm =-5V to 4V 9 GQ
Input Voltage Range -5 4 v
CMRR Common Mode Rejection Ratio Vem = -5V to 4V 94 115 dB
91 110 dB
LY e 2-83
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
AvoL Large-Signal Voltage Gain Vo =-4.5V to 4.5V, No Load ° 175 300 Vimv
Vo=-45Vto 4.5V, R = 1.1k o 15 100 Vimv

Vo =-4.5V to 4.5V, R = 500Q o 10 60 Vimv

Vo Output Voltage Swing Vs = +5V, No Load o | 4975 +4.985 mvV
Vg =5V, Igng = 5mA o | £465 1475 mvV

VS =+5V, ISlNK =10mA ° +4.5 +4.6 mV

Isc Short-Circuit Current Vg =25V 25 140 mA
PSRR Power Supply Rejection Ratio Vg=+1Vto 6V, Vem = Vo =0V 90 100 dB
o 88 98 dB

Is Supply Current 135 215 HA
o 160 280 PA

GBW Gain Bandwidth Product f=1kHz 175 kHz
SR Slew Rate Ay=-1,R = 0.05 Vips

+5v0 0 0000000000000 Vsd+ 5V0 TaO 250 (11 Notel[

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VRer Feedback Sense Voltage Voltage at Pin 1 with Pin 1 Connected ° 189 200 211 mv
to Pin 8 (Note 5)
TC VRer Reference Drift (Note 3) ° 40 120 ppm/°C
Feedback Current Current into Pin 8 35 10 nA
° 5.0 15 nA
Line Regulation 0 < Iggr < 1IMA, Vggr = 200mV
Vg=+0.6Vto £5V 20 25 ppm/V
Vg =£0.65V to £5V (Note 2) ° 30 55 ppm/V
Load Regulation Irgr =0 to ImA 150 300 ppm/mA
° 200 500 ppm/mA
Reference Amplifier Gain Vo =0.2Vto 8.5V 45 90 VimVv
Vs =10V, OV . 25 50 Vimv
e J00DDDDDDOOOODDDOD Note30 000000001000 00000000000000000000
Note 10LT1635CO 000700 00 0000000000000 0O0O00O0O0 0000000000000 00O0oooDoo
000000LT1635C0000000000000000000000000 Note 40 00000000000VP0D00O0ODO0O0O0O0O0O0O0O0O0OVEOD
000000000000000000000040008000000000 00000000000000000000000000000000000
O0DO0OLT635I000000000000000000000000000 oo
oo Note 50 000 0000000000000000000000000000
Note 20 LT16350 0 000 00VO02v0 0000000000000 000 00000000000000000
000000000012v00000000000000000000000
00000000000000001.3V0
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PART NUMBER | DESCRIPTION COMMENTS
LT1178/LT1179 | Dual/Quad 17pA Max, Single Supply Precision Op Amps 70V Vog Max and 2.5uv/°C Drift Max, 85kHz GBW, 0.04V/us

Slew Rate, Input/Output Common Mode Includes Ground

LT1490/LT1491 | Dual/Quad Micropower Rail-to-Rail Input and Output Op Amps | Single Supply Input Range: —0.4V to 44V, Micropower 50pA
Amplifier, Rail-to-Rail Input and Output, 200kHz GBW

LT2178/LT2179 | Dual/Quad 17pA Max, Single Supply Precision Op Amps SO-8 and 14-Lead Standard Pinout, 70V Vog Max, 85kHz GBW

LT1078/LT1079 | Dual/Quad Micropower, Single Supply Precision Op Amps 70V Vg Max and 0.4pv/°C Drift, 200kHz GBW, 0.07V/ps Slew
Rate, Input/Output Common Mode Includes Ground

LT2078/LT2079 | Dual/Quad Micropower, Single Supply Precision Op Amps SO-8 and 14-Lead Standard Pinout, 70V Vog Max, 200kHz GBW
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