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Figure 8. Wideband Difference Ampliﬁer with High
Input Impedance and Digitally Programmable Gain
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ampliﬁer. The low bias current and current noise of the
LTC6241 allow the use of high valued input resistors, 100k
or greater. Resistors R1, R2, R3 and R4 are equal and the
gain of the difference ampliﬁer is one. An LTC6910-2 PGA
ampliﬁes the difference ampliﬁer output with inverting
gains of –1, –2, –4, –8, –16, –32 and –64. The second
LTC6241 op amp is used as an integrator to set the DC
output voltage equal to the LT6650 reference voltage VREF.
The integrator drives the PGA analog ground to provide
a feedback loop, in addition to blocking any DC voltage
through the PGA. The reference voltage of the LT6650
can be set to a voltage from 400mV to V+ – 350mV with
resistors R5 and R6. If R6 is 20k or less, the error due
to the LT6650 op amp bias current is negligible. The low
voltage offset and drift of the LTC6241 integrator will not
APPLICATIO S I FOR ATIO
contribute any signiﬁcant error to the LT6650 reference
voltage. The LT6650 VREF voltage has a maximum error
of ±2% with 1% resistors. The upper –3dB frequency of
the ampliﬁer is set by resistor R3 and capacitor C1 and
is limited by the bandwidth of the PGA when operated at
a gain of 64. Capacitor C2 is equal to C1 and is added to
maintain good common mode rejection at high frequency.
The lower –3dB frequency is set by the integrator resistor
R7, capacitor C3, and the gain setting of the LTC6910-2
PGA. This lower –3dB zero frequency is multiplied by the
PGA gain. The rail-to-rail output of the LTC6910-2 PGA
allows for a maximum output peak-to-peak voltage equal
to twice the VREF voltage. At the maximum gain setting of
64, the maximum peak-to-peak difference between inputs
V1 and V2 is equal to twice VREF divided by 64.
Example Design: Design a programmable gain AC differ-
ence ampliﬁer, with a bandwidth of at least 10Hz to 100kHz,
an input impedance equal to or greater than 100kΩ, and
an output DC reference equal to 1V.
a. Select input resistors R1, R2, R3 and R4 equal to
100k.
b. If the upper –3dB frequency is 100kHz then C1 = 1/(2π
• R2 • f3dB) = 1/(6.28 • 100kΩ • 100kHz) = 15pF (to
the nearest 5% value) and C2 = C1 = 15pF.
c. Select R7 equal to one 1M and set the lower –3dB
frequency to 10Hz at the highest PGA gain of 64, then
C3 = Gain/(2π • R7 • f3dB) = 64/(6.28 • 100kΩ • 10Hz)
= 1uF. Lower gains settings will give a lower f3dB.
d. Calculate the value of R5 to set the LT6650 reference
equal to 1V;
VREF = 0.4(R5/R6 + 1), so R5 = R6(2.5VREF – 1). For
R6 = 20kΩ, R5 = 30kΩ
With VREF = 1V the maximum input difference voltage
is equal to 2V/64 = 31.2mV.
40nVpp Noise, 0.05µV/°C Drift, Chopped FET
Ampliﬁer
Figure 9’s circuit combines the ±5V rail-to-rail performance
of the LTC6241HV with a pair of extremely low noise JFETs
conﬁgured in a chopper based carrier modulation scheme
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	制造商	部件名	数据表	功能描述
	

Linear Dimensions Semic...	
LTC6240
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps

	

Linear Technology	
LTC6240
	


700Kb / 30P	   280MHz, 2.9ns Comparator Family with Rail-to-Rail Inputs and CMOS Outputs

	

Linear Dimensions Semic...	
LTC6240CS5-TRPBF
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps

	

Linear Technology	
LTC6240
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps
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	制造商	部件名	数据表	功能描述
	

Linear Technology	
LTC6241
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps

	
LTC6242
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps

	
LTC6240
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps

	

Linear Dimensions Semic...	
LTC6240CS5-TRPBF
	


430Kb / 32P	   Single/Dual/Quad 18MHz, Low Noise, Rail-to-Rail Output, CMOS Op Amps

	

Linear Technology	
LTC6241
	


490Kb / 24P	   Dual/Quad 18MHz, Low Noise, Rail-to-Rail, CMOS Op Amps

	

Analog Devices	
ADA4610-1
	


750Kb / 25P	   Low Noise, Precision, Rail-to-Rail Output, JFET Single/Dual/Quad Op Amps

	

Linear Technology	
LT1678
	


298Kb / 16P	   Dual/Quad Low Noise, Rail-to-Rail, Precision Op Amps

	
LT1679
	


298Kb / 16P	   Dual/Quad Low Noise, Rail-to-Rail, Precision Op Amps

	
LT1678
	


297Kb / 16P	   Dual/Quad Low Noise, Rail-to-Rail, Precision Op Amps

	

Maxim Integrated Produc...	
LMX321
	


489Kb / 13P	   Single/Dual/Quad, General-Purpose, Low-Voltage, Rail-to-Rail Output Op Amps
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