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DESCRIPTION 
Demonstration circuit 961 features an LT1994, low  

noise, low  distortion, fully differential amplifier. The 

LT1994 is a high precision, very low  noise, low  distor-

tion, fully differential input/output amplifier (see Table 1). 

The LT1994’s output common mode voltage is inde-

pendent of the input common mode voltage, and is ad-

justable by applying a voltage on the VOCM pin. The 

DC961 board contains an LT1994 amplifier configured 

as a unity gain differential amplifier w ith 499� feedback 

and input resistors. Gains greater than one require 

changing the input resistors to a value low er than 499� 
(refer to Figure 2). In addition, DC961 has surface-

mount pads and traces for resistors and capacitors for 

building first and second order fully differential filter cir-

cuits. The differential outputs of DC961 can be config-

ured w ith a first order RC netw ork for driving the differ-

ential inputs of an Analog to Digital Converter (ADC). 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
         
Connection to the differential input and output of a 
DC961 is through SMA connectors. On board jumpers 
configure the DC961 for dual or single pow er supply 
operation. The differential input of a DC961 is AC cou-
pled w ith 1uF capacitors for ease of use as a dual or a 
single supply circuit. DC coupling to the DC961 input is 
provided through the shorting of the input capacitors 
w ith zero ohm surface–mount resistor jumpers. 
In addition, the DC961 has surface-mount pads to add 

input passive components for input signal filtering and 

DC biasing. 

Design files for this circuit board are available.  

Call the LTC factory. 
 , LTC and LT are registered trademarks of Linear Technology Corporation.  

 

 
        
 
 
 
 
 
 
 
 
 
 
 
 

DEMO CIRCUIT 961A 
QUICK START GUIDE 

                                 LT1994   
Low Noise, Low Distortion, 

Fully Differential Amplifier/Driver 

 
Differential Input Referred 
Voltage Noise Density 

                      
                      
3nV/rtHz 

Distortion, 
2Vp-p Differential Input, 
Vs=3V, fin=1MHz, R load=800� 
                                  2nd Harmonic 
                                  3rd Harmonic 

 
 
 

                 99dBc 
             96dBc            

  

Figure 1.  DC961A 

Figure 2.  Typical Application for an LT1994 
 

Table 1.  LT1994 Noise and Distortion 
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QUICK TEST PROCEDURE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A. Single-Ended Input To Differential Output 
 
1.  Connect to a DC961 a dual pow er supply, a function 
generator and an oscilloscope as show n in Figure 3 (JP1 
to PW R_ON, JP2to DUAL and JP3 to INT). 
Note 1: The 50 ohm termination on J2 input is used to 
balance the 50 ohm generator impedance on J1 input. 
The additional 50 ohm input impedance is in series w ith 
the 499 ohm input impedance of the LT1994 therefore 
the single-ended to differential gain is equal to 0.909 
([499/(499+50)]). 
2.  Set the function generator for a 1Vp-p, 100 kHz sine-
w ave and turn-on the pow er supply. 
3. The channel 2 input of the oscilloscope is in phase 
w ith the DC961 input and the channel 1 input is 180 de-
grees out of phase w ith the DC961 input. The single- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ended output show n on channel 1 or 2 is a 0.4545Vp-p 
sinew ave (a 0.909Vp-p differential output). 
Note 2: The LT1994 can directly drive at least a 25pF 
capacitive load at each output. How ever the LT1994 can 
drive directly a low  frequency sinew ave (100 kHz or less) 
into a capacitive load of up to 100pF. In this “Quick Test” 
procedure, the output signal is a sinew ave and each 
LT1994 output drives the capacitance of a 24 inch or 
less cable plus the input capacitance of the oscilloscope 
input, a capacitive load of 70pF (30pF per foot for the 
coax cable and 10pF for the oscilloscope input). For test-
ing the transient response of the LT1994 to a square-
w ave or a pulse, use a 10x low  capacitance oscilloscope 
probe to monitor the DC961 output at J3 or J4. 

Figure 3.  Single-Ended Input To Differential Output Quick Test Set-Up 
 

DC961 Jum pers Settings: 
JP1 LT1994, SHDN pin to gnd or open  
JP2 LT1994, V- pin to V- or gnd 
JP3 LT1994, VOCM pin to V+/2 or 
 an external connection. 
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B. DC Coupled Inputs and Output Com m on M ode Voltage Adjustm ent 
 
1. On the DC961, install 0603 zero ohm resistors at R1 and R10 to short input capacitors C8 and C12 respectively 
(see DC961 schematic). 
2.  Connect DC961 as show n in Figure 4 (JP1 to PW R_ON, JP2 to SINGLE, and JP3 to EXT VOCM). 
3.  Apply an input signal w ith a DC offset (VinCM) 0V to V+-1.25V. The output common mode (VOCM) can be set in-
dependently of the VinCM from 1.1V to V+ -0.8V. This adjustment is made by applying a DC voltage at  EXT VOCM.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C. Driving the Analog Inputs of an ADC 
 
W hen using a DC961 to drive the differential input of an 
ADC (analog-to-digital converter), the boards output re-
sistors R12 and R15 and capacitors C18, C21 and C22 
should be configured to the values required for the ADC 
input. Figure 5 show s the optimum values for the DC961 
output components w hen driving an ADC. 

 
 
 
 
 
 

LTC2202 and LTC2203 is a 16-bit 10Msps and 25Msps ADC respectively 

and LTC2245 and LTC2246 is a 14-bit 10Msps and 25Msps ADC 

respectively

Figure 4.  Input and Output Com m on M ode Quick Test Set-Up 
 

Figure 5.  DC961 Output Com ponent Values 
 

DC961 Jum pers Settings: 
JP1 LT1994, SHDN pin to gnd or open  
JP2 LT1994, V- pin to V- or gnd 
JP3 LT1994, VOCM pin to V+/2 or 
 an external connection. 
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D. Using a DC961 to Im plem ent a Fully Differential, 
     Second Order Low pass Filter.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design Procedure 
 
The follow ing procedure is from the LT1994 data sheet. 
The design schematic resistor and capacitor designa-
tors have the follow ing correspondence w ith the DC961 
resistor and capacitor designators: 
 
Design Schematic DC961 
R11  Z1 
R21  R3 
R31  R9 
C11  C11 
C21  C5 
C22  C6 
R12  Z2 
R22  R7 
R32  R8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. A DC961 configured as a  
second order low pass filter.  
 

Figure 6. Fully differential, 2nd order, 
 low pass filter design schem atic  
(from  LT1994 data sheet). 
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