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FEATURES DESCRIPTION
= QOperates with Inputs Above V* The LT®1783 is a 1.2MHz op amp available in the small
= Rail-to-Rail Input and Output SOT-23 package that operates on all single and split
= Micropower: 300A Supply Current Max supplies with a total voltage of 2.5V to 18V. The amplifier
= Small SOT-23 Package draws less than 300pA of quiescent current and has
= Gain Bandwidth product: 1.2MHz reverse battery protection, drawing no current for reverse
= Slew Rate: 0.45V/ps supply up to 18V.
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High Voltage Gain: 1500V/mV false outputs from occurring even when the inputs are 9V

below the negative supply.

APPLICATIONS The LT1783 can drive loads up to 18mA and still maintain
= Battery- or Solar-Powered Systems rail-to-rail capability. A shutdown feature on the 6-lead
= Portable Instrumentation version can disable the part, making the output high
= Sensor Conditioning impedance and reducing quiescent current to 5pA. The
= Supply Current Sensing LT1783 op amp is available in the 5- and 6-lead
= Battery Monitoring SOT-23 packages. Forapplications requiring lower power,
= MUX Amplifiers refer to the LT1782.
= 4mA to 20mA Transmitters ALY, LTC and LT are registered trademarks of Linear Technology Corporation.
Over-The-Top is a trademark of Linear Technology Corporation.
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
‘ ' | EAD However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
TECHNOLOGY tationthatthe interconnection of its circuits as described herein will not infringe on existing patent rights.



LT1783

ABSOLUTE MAXIMUM RATINGS  (note 1)

Total Supply Voltage (V¥ 10O V™) o 18V Operating Temperature Range..................... 0°C to 70°C
Input Differential Voltage ..........ccooeveveveevevivcierene, 18V Specified Temperature Range.........c.c.......... 0°C to 70°C
Input Pin Voltage to V™. +24V/-10V  Junction Temperature.............ccoeeeceeeeeeerernee. 150°C
Shutdown Pin Voltage Above V™ ... 18V Storage Temperature Range ................ -65°C to 150°C
Shutdown Pin Current .........ccccceveevevcrevcrerernee, +10mA  Lead Temperature (Soldering, 10 sec)................. 300°C
Output Short-Circuit Duration (Note 2)......... Continuous
PACKAGE/ORDER INFORMATION
TOP VIEW ORDER PART TOP VIEW ORDER PART
ouT 1] 15 v NUMBER ouT 1] 16 V* NUMBER
V- 2|:A V- ZCAZS SHDN
— . LT1783CS5 i — . LT1783CS6
$5 PACKAGE S5 PART MARKING S6 PACKAGE S6 PART MARKING
5-LEAD PLASTIC SOT-23 6-LEAD PLASTIC SOT-23
Tymax =150°C, 84 = 250°C/W LTLF Tymax = 150°C, 8y = 230°C/ W LTIU

Consult factory for Industrial and Military grade parts.

ELECTRICAL CHARACTERISTICS

The « denotes specifications which apply over the specified temperature range, otherwise specifications are Tp = 25°C.
Vg =3V, 0V; Vg =5V, OV, Ve = Voyr = half supply, for the 6-lead part Vpjys = OV, unless otherwise specified.

SYMBOL| PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Ta=25°C 400 800 pv
0°C<Tp<70°C ° 950 Ny

Input Offset Voltage Drift (Note 7) 0°C<Tp<70°C o 2 5 pv/°C

los Input Offset Current o 4 8 nA
Vem = 18V (Note 3) o 7 pA

Ig Input Bias Current o 40 80 nA
Vem = 18V (Note 3) o 35 60 pA

Vg =0V 0.1 nA

Input Noise Voltage 0.1Hz to 10Hz 1 We.p

en Input Noise Voltage Density f=1kHz 20 nV/vHz
in Input Noise Current Density f=1kHz 0.14 pANHz
Rin Input Resistance Differential 0.65 1.3 MQ
Common Mode, Vgy = 0V to 18V 0.3 0.5 MQ

Cin Input Capacitance 5 pF
Input Voltage Range o 0 18 V

CMRR | Common Mode Rejection Ratio Vem=0VtoVgg -1V o 90 100 dB
(Note 3) Vem = 0V to 18V (Note 6) o 68 80 aB

AvoL Large-Signal Voltage Gain Vg =3V, Vg =500mVto 2.5V, R =10k 200 1500 V/imV
Vg=3V,0°C<Tp<70°C . 133 V/mV

Vg =5V, Vg =500mVto 4.5V, R =10k 400 1500 V/mV

Vg=5V,0°C<Tp<70°C . 250 V/mV
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ELECTRICAL CHARACTERISTICS

The « denotes specifications which apply over the specified temperature range, otherwise specifications are Tp = 25°C.

Vg =3V, 0V; Vg =5V, OV, Vg = Vour = half supply, for the 6-lead part Vpjy5 = OV, unless otherwise specified.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
VoL Output Voltage Swing LOW No Load 3 8 mV
Isink = 5mA 200 400 mV
Vg =5V, Ignk = 10mA 330 600 mV
Vou Output Voltage Swing HIGH Vg =3V, No Load 2.91 2.94 v
Vg =3V, Isource = SmA 2.6 2.8 Y
Vg =5V, No Load 4.91 4.94 v
Vg =5V, Isource = 10mA 45 4.74 \
Isc Short-Gircuit Current (Note 2) Vg =3V, Short to GND 5 10 mA
Vg =3V, Short to Vgg 15 30 mA
Vg =5V, Short to GND 15 30 mA
Vg =5V, Short to Vgg 20 40 mA
PSRR | Power Supply Rejection Ratio Vg=3Vto12.5V,Vem=Vg=1V 90 100 dB
Minimum Supply Voltage 2.5 2.7 \
Reverse Supply Voltage Is =-100pA 18 v
Is Supply Current 220 300 PA
(Note 4) 350 PA
Supply Current, SHDN Vpins = 2V, No Load (Note 8) 5 18 PA
IsHDN Shutdown Pin Current Vpins = 0.3V, No load (Note 8) 0.5 nA
Vpins = 2V, No Load (Note 8) 2 8 PA
Shutdown Qutput Leakage Current | Vpyys = 2V, No Load (Note 8) 0.05 1 WA
Maximum Shutdown Pin Current Vpins = 18V, No Load (Note 8) 10 30 VA
' Shutdown Pin Input Low Voltage (Note 8) 0.3 v
Vi Shutdown Pin Input High Voltage (Note 8) 2.2 \
ton Turn-On Time Vpins = 5V to 0V, R = 10k (Note 8) 25 s
torr Turn-Off Time Vpins = 0V to 5V, R = 10k (Note 8) 3 s
GBW Gain Bandwidth Product f = 5kHz 750 1250 kHz
(Note 3) 0°C<Tp<70°C 600 kHz
SR Slew Rate Ay=-1,R = 0.24 0.42 V/us
(Note 5) 0°C<Tp<70°C 0.21 V/us

Vg = +5V, Vg = OV, Vgyt = OV, for the 6-lead part Vgypy = V™
Vos Input Offset Voltage Ta=25°C 500 900 W
0°C<Tp<70°C 1050 oy
Input Offset Voltage Drift (Note 7) 0°C<Tp<70°C 2 5 Wv/°G
los Input Offset Current 4 8 nA
I Input Bias Current 40 80 nA
Input Noise Voltage 0.1Hz to 10Hz 1 Wp._p
en Input Noise Voltage Density f=1kHz 20 nV/VHz
in Input Noise Gurrent Density f=1kHz 0.14 pA/VHz
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ELECTRICAL CHARACTERISTICS

The « denotes specifications which apply over the full operating temperature range, otherwise specifications are Tp = 25°C.
Vg = £5V, Vg = OV, Vgt = OV, for the 6-lead part Vgypy = V-, unless otherwise specified.

SYMBOL| PARAMETER CONDITIONS MIN TYP MAX UNITS
Rin Input Resistance Differential 0.65 1.3 MQ
Common Mode, Vgp =-5V to 13V 0.3 0.5 MQ

Cin Input Capacitance 5 pF
Input Voltage Range ° -5 13 \

CMRR | Common Mode Rejection Ratio Vem =-5V to 13V ° 68 80 aB
AvoL Large-Signal Voltage Gain Vo =4V, R =10k 70 160 V/mV
0°C<Tp<70°C o 50 V/mV

VoL Output Voltage Swing LOW No Load -4997 -4.992 v
Isink = 9MA -48  -46 v

Isink = 10mA -4.67 -44 \

VoH Output Voltage Swing HIGH No Load 4.9 4.94 Y
|SOURCE =5mA 4.6 4.8 v

Isource = 10mA 45 4.74 \

Isc Short-Circuit Current (Note 2) Short to GND 18 30 mA
0°C<Tp<70°C . 15 mA

PSRR | Power Supply Rejection Ratio Vg =+1.5Vt0 9V . 90 100 aB
Is Supply Current 250 325 PA
° 375 pA

Supply Current, SHDN Vpins = =3V, Vg = 5V, No Load (Note 8) . 6 20 pA

IsHDN Shutdown Pin Current Vpins = —4.7V, Vg = £5V, No load (Note 8) 0.5 nA
Vpins = =3V, Vg = £5V, No Load (Note 8) 2 8 PA

Maximum Shutdown Pin Current Vpins = 9V, Vg = £9V (Note 8) ° 10 30 PA

Shutdown Qutput Leakage Current | Vpiys =—7V, Vg = £9V, No Load (Note 8) ° 0.05 1 PA

Vi Shutdown Pin Input Low Voltage Vg = 5V (Note 8) ° -4.7 V
Vy Shutdown Pin Input High Voltage Vg = £5V (Note 8) . -2.8 \
ton Turn-On Time Vpins = 0V to =5V, Ry = 10k (Note 8) . 25 s
torr Turn-Off Time Vpins = =5V to OV, Ry = 10k (Note 8) ° 3 s
GBW Gain Bandwidth Product f = 5kHz 800 1300 kHz
0°C<Tp<70°C o 700 kHz

SR Slew Rate Ay =-1, R = ,Vg = +4V, Measured at Vg = +2V 0.26 0.45 V/ps
0°C<Tp<70°C o 0.23 V/us

Note 1: Absolute Maximum Ratings are those values beyond which the life

of a device may be impaired.

Note 2: A heat sink may be required to keep the junction temperature

below absolute maximum.

Note 3: Vg = 5V limits are guaranteed by correlation to Vg = 3V and

Vg =25V or Vg = +9V tests.
Note 4: Vg = 3V limits are guaranteed by correlation to Vg = 5V and
Vg =25V or Vg = +9V tests.

Vg=3Vand Vg =+5V tests.

Note 5: Guaranteed by correlation to slew rate at Vg = +5V, and GBW at

Note 6: This specification implies a typical input offset voltage of 1.8mV at

Vom = 18V and a maximum input offset voltage of 7.2mV at Vg = 18V.

Note 7: This parameter is not 100% tested.

Note 8: Specifications apply to 6-lead SOT-23 with shutdown.
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