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LT6203X DICE/DWF

High Temperature 200°C

Dudl 100MHz, Rdil-to-Rdil Input and Output,
Ultralow 1.9nV/+/Hz Noise, Low Power Op Amp

FEATURES

Extreme High Temperature Operation: —40°C to 200°C
Low Noise Voltage: 1.9nV/yHz (100kHz)
Low Supply Current: 3mA/Amp Max
Gain Bandwidth Product: 100MHz

Low Distortion: —80dB at 1MHz

Low Offset Voltage: 500pV Max

Wide Supply Range: 2.5V to 12.6V
Inputs and Outputs Swing Rail-to-Rail
Common Mode Rejection Ratio 90dB Typ
Low Noise Current: 1.1pA//Hz

Output Current: 30mA Min

APPLICATIONS

Down Hole Drilling and Instrumentation
Heavy Industrial

Avionics

High Temperature Environments

Low Noise, Low Power Signal Processing
Active Filters

Rail-to-Rail Buffer Amplifiers

Driving A/D Converters

Battery Powered/Battery Backed Equipment

DESCRIPTION

The LT®6203X is a dual low noise, rail-to-rail input and
output unity gain stable op amp that features 1.9nV/\/Hz
noise voltage and draws only 2.5mA of supply current per
amplifier. These amplifiers combine very low noise and
supply current with a 100MHz gain bandwidth product, a
25V/ps slew rate, and are optimized for low supply signal
conditioning systems.

These amplifiers maintain their performance for supplies
from 2.5V to 12.6V and are specified at 3V, 5V and £5V
supplies. Harmonic distortion is less than —80dBc at
1MHz making these amplifiers suitable in low power data
acquisition systems.

These devices can be used as replacements for many op
amps to improve input/output range and noise perfor-
mance.

The LT6203X isa member or a growing series of high tem-
perature qualified products offered by Linear Technology®.
For a complete selection of high temperature products,
please consult our website, www.linear.com.

L7 LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks of Analog
Devices, Inc. All other trademarks are the property of their respective owners.
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PAD FUNCTION

1. OUT A: Amplifier A Output. The output swings rail-to-rail and can source/
sink a minimum of 15mA over temperature.

2. =IN A: Inverting Input of Amplifier A. Valid input range is from V= to V*.
3. +IN A: Noninverting Input of Amplifier A. Valid input range is from V= to V*.

4. V™: Negative Supply Voltage. V* and V= must be chosen so that 3V <
(V*=V7) < 12.6V.

5. +IN B: Noninverting Input of Amplifier B. Valid input range from V= to V*.

6. =IN B: Inverting Input of Amplifier B. Valid input range from V™ to V*.

7. OUT B: Amplifier B Output. The output swings rail-to-rail and can source/
sink a minimum of 15mA over temperature.

8. VI*: Positive Supply Voltage. V* and V- must be chosen so that 3V <
(V*=V7) < 12.6V.
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LT6203X DICE/DWF
ABSOLUTE MAXIMUM RATINGS

(Note 1)

Total Supply Voltage (V10 V7)o, 12.6V  Operating Junction Temperature Range

Input Current (NOtE 2)......ccvvvveeerieeereciae, +40mA LTB203X ... -40°C to 200°C

Output Short-Circuit Duration Storage Temperature Range .................. -65°C to 200°C
(NOtE 3) o Thermally Limited

ELECTRICAL CHARACTERISTICS 1, -25°C, vg =5V, 0V; Vg = 3V, OV; Vgy = Vigyr = half supply,

unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vg =5V, 0V, Vg = Half Supply 0.1 0.5 mV
Vg =3V, 0V, Vg = Half Supply 0.6 15 mV

Vg =5V, 0V, Vgu=Vtto V™~ 0.25 2.0 mV

Vg =3V, 0V, Vgu=Vtto V- 1.0 35 mV

Input Offset Voltage Match Vowm = Half Supply 0.15 0.8 mV
(Channel-to-Channel) (Note 4) Vem=VtoV* 0.3 1.8 mV

Ig Input Bias Current Vewm = Half Supply -7.0 -1.3 HA
Vem=V* 1.3 2.5 HA

Vem=V" -8.8 -3.3 HA

Alg Ig Shift Vem=V-to V* 4.7 11.3 pA
Iz Match (Channel-to-Channel) (Note 4) 0.1 0.6 HA

los Input Offset Current Vowm = Half Supply 0.12 1 pA
Vem=V* 0.07 1 HA

Vem=\V" 0.12 1.1 pA

Input Noise Voltage 0.1Hz to 10Hz 800 nVp.p

en Input Noise Voltage Density f=100kHz, Vg = 5V 2 nV/AJHz
f=10kHz, Vg = 5V 29 nVAHz

in Input Noise Current Density, Balanced f=10kHz, Vg = 5V 0.75 pAHz
Input Noise Current Density, Unbalanced 1.1 pA/AHz

Input Resistance Common Mode 4 MQ

Differential Mode 12 kQ

Cin Input Capacitance Common Mode 1.8 pF
Differential Mode 1.5 pF

AvoL Large Signal Gain Vg=15VY,Vp= 0.5V104.5V,R =1kto Vg/2 40 70 V/imV
Vg =5V, Vg=1V 104V, R =100 to Vs/2 8.0 14 V/imV

Vg=3V,Vp=0.5Vt0 2.5V, R =1kto Vg/2 17 40 V/mV

CMRR Common Mode Rejection Ratio Vg=5Y,Vgu=V-toV* 60 83 aB
Vg=5Y, Vgu=15V1t03.5V 80 100 aB

Vg=3V,Vegm=V to V* 56 80 aB

CMRR Match (Channel-to-Channel) (Note 4) Vg=5Y, Vgu=1.5V1t03.5V 85 120 aB

PSRR Power Supply Rejection Ratio Vg=2.5Vto 10V, Vgpm = 0V 60 74 dB
PSRR Match (Channel-to-Channel) (Note 4) Vg=2.5Vto 10V, Vg = 0V 70 100 aB

Minimum Supply Voltage (Note 5) 2.5 V

VoL Output Voltage Swing LOW Saturation No Load 5 50 mV
(Note 6) Isink = SmA 85 mV

Vg =5V, Igink = 20mA 240 mV

Vg =3V, Ignk = 15mA 185 mV




LT16203X DICE/DWFE

ELECTRICAL CHARACTERISTICS 1, -25°C, vs=5V, 0V; Vg = 3V, OV; Vg = Vigur = half supply,

unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

VoH Output Voltage Swing HIGH Saturation No Load 25 75 mV

(Note 6) Isource = 5mA 90 mv

Vg =5V, Isgurce = 20mA 325 mV

Vg =3V, Isource = 15mA 225 mV

Isc Short-Circuit Current Vg=5V +30 +45 mA

Vg =3V +25 +40 mA

Is Supply Gurrent per Amp Vg =5V 2.5 3.0 mA

Vg =3V 2.3 2.85 mA

GBW Gain Bandwidth Product Frequency = 1MHz, Vg = 5V 90 MHz

SR Slew Rate Vg=5V, Ay=-1, R, =1k, Vg =4V 24 V/ys

FPBW Full Power Bandwidth (Note 7) Vg =5V, Vour=3Vpp 2.5 MHz

ts Settling Time 0.1%, Vg =5V, Vgrep = 2V, Ay =1, R = 1k 85 ns
Tp =25°C, Vg = 5V, Vg = Vour = 0V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

Vos Input Offset Voltage Vem =0V 1.0 2.5 mV

Vom = V* 2.6 5.5 mV

Vem=V~ 2.3 5.0 mV

Input Offset Voltage Match Vem =0V 0.2 1.0 mV

(Channel-to-Channel) (Note 4) Vem=V~toV* 0.4 2.0 mV

I Input Bias Current Vewm = Half Supply -7.0 -1.3 HA

Veoy = V* 1.3 3.0 HA

Vem=V" -9.5 -3.8 HA

Alg g Shift Vem =V to V* 5.3 12.5 HA

Ig Match (Channel-to-Channel) (Note 4) 0.1 0.6 HA

los Input Offset Current Vewm = Half Supply 0.15 1 HA

Vom = V* 0.2 1.2 pA

Vom=V" 0.35 1.3 pA

Input Noise Voltage 0.1Hz to 10Hz 800 nVp.p

en Input Noise Voltage Density f=100kHz 1.9 nV/\Hz

f = 10kHz 2.8 nVAHz

in Input Noise Current Density, Balanced f=10kHz 0.75 pAHz

Input Noise Current Density, Unbalanced 1.1 pAHz

Input Resistance Common Mode 4 MQ

Differential Mode 12 kQ

Cin Input Gapacitance Common Mode 1.8 pF

Differential Mode 1.5 pF

AvoL Large Signal Gain Vo =245V, R =1k 75 130 V/mV

Vg =£2.5V, R =100 11 19 V/mV

CMRR Common Mode Rejection Ratio Vem=V-to V* 65 85 aB

Vom = -2V to 2V 85 98 dB

CMRR Match (Channel-to-Channel) (Note 4) Vom =—2Vto 2V 85 120 aB

PSRR Power Supply Rejection Ratio Vg=11.25V 10 5V 60 74 dB

PSRR Match (Channel-to-Channel) (Note 4) Vg=+1.25V to 5V 70 100 dB

VoL Output Voltage Swing LOW Saturation No Load 5 50 mV

(Note 6) Isink = OSMA 87 mV
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LT6203X DICE/DWF

GLGCT“'C“L CHHRHCTGBBTKS Ta = 25°C, Vg = £5V; Ve = Vout = OV unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vou Output Voltage Swing HIGH Saturation No Load 40 95 mV
(Note 6) Isource = SmA 95 mV

Isource = 20mA 320 mV

Isc Short-Circuit Current +30 +40 mA
Is Supply Current per Amp 2.8 35 mA
GBW Gain Bandwidth Product Frequency = 1MHz 100 MHz
SR Slew Rate Ay=-1,R =1k, Vg =4V 25 V/ys
FPBW Full Power Bandwidth (Note 7) Vout = 3Vp-p 2.6 MHz
ts Settling Time 0.1%, VgTep = 2V, Ay =—1, R_ = 1k 78 ns
dG Differential Gain (Note 8) Ay =2, Rp=Rg =499Q, R| =2k 0.05 %
apP Differential Phase (Note 8) Ay =2,Rr=Rg=499Q, R =2k 0.03 DEG

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.

Note 2: Inputs are protected by back-to-back diodes and diodes to each
supply. If the inputs are taken beyond the supplies or the differential input
voltage exceeds 0.7V, the input current must be limited to less than 40mA.
Note 3: Junction temperatures must be kept below the absolute maximum
rating when the output is shorted indefinitely.

Note 4: Matching parameters are the difference between the two amplifiers
of the LT6203X. CMRR and PSRR match are defined as follows: CMRR
and PSRR are measured in pV/V on the identical amplifiers. The difference is
calculated between the matching sides in pV/V. The result is converted to dB.

Note 5: Minimum supply voltage is guaranteed by power supply rejection
ratio test.

Note 6: Output voltage swings are measured between the output and
power supply rails.

Note 7: Full-power bandwidth is calculated from the slew rate:

FPBW = SR/2mtVp

Note 8: Differential gain and phase are measured using a Tektronix
TSG120YC/NTSC signal generator and a Tektronix 1780R Video
Measurement Set. The resolution of this equipment is 0.1% and 0.1°. Ten
identical amplifier stages were cascaded giving an effective resolution of
0.01% and 0.01°.
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