Author: Eugenio M. Tait

Graduated in Philosophy

Engineer in Electricity and Electronics

E-mail: eugeniotait@hotmail.com

Web: http://www.geocities.com/tdcee

Web: http://www.geocities.com/eugeniomtait

Chap. 13
Amplifiers of continuous
Generalities

Amplifier with AOV in differential configuration

Design

Amplifier with sampling

Nano-ammeter

Design
________________________________________________________________________________

Generalities


The problem of the current amplifiers or continuous voltage has been, and it will be, the offset for temperature. Added this, when the sign is of very low magnitude the problems of line interference they become present worsening the situation, because although they make it dynamically, they alter the polarizations of the stages.


For these reasons, they have been defined two ways of input of the sign: the entrance in common way and the differential entrance. Next they are defined an and other, also offering the denominated Relationship of Rejection to the Common Mode (RRMC) as factor of merit of all amplifier


ventMC  =  ( vc1 + vc2 ) / 2


ventMD  =  vd

RRMC [dB]  =  20 log ( ventMC / ventMD )



Amplifier with AOV in differential configuration

 The following configuration, today in day implemented with JFET to avoid bigger offsets, a high RRMC presents because the first stage is inside paired integrated circuit, and then its offsets is proportional and the difference to its exit diminishes. A third AOV follows it in subtraction configuration that will amplify the sign.


It is usual the use of this implementation for electromedical applications —electroencephalography, electrocardiography, etc.





A second important property of this configuration is its great gain. A single integrated circuit containing the three AOV offers with some few resistances high confiability and efficiency.


Having present that the entrance of each differential possesses a practically null voltage, the equations v01 and v02 correspond to the exits inverter and non-inverter. Their basic equations are the following 


v01  = ven1 (-R3/R4) + ven2 (1+R3/R4)


v02  = ven2 (-R3/R4) + ven1 (1+R3/R4)

then


vR2  = v01 / (1+R1/R2)


R2  ~ R6 + R7   (donde se optó excitar con corriente: R8 >> R7)

to the exit of the substractor


vsal  = v01 (-R2/R1) + vR2 (1+R2/R1)  =  ( ven1 - ven2 ) R2/R1
and finally the gain in differential mode


AvMD  =  vsal  /  ventMD  =   vsal  /  ( ven2 - ven1 )  =  (1+2R3/R4) R2/R1

A third advantage consists in that can design to will the entrance resistance in common and differential mode (connecting to earth the mass of the circuit)


RentMC  =  R5 / 2


RentMD  =  2 R5

The other property that we will comment is the high value of the RRMC, in general bigger than 50 [dB]. We can do this with the following equations


ventMD  =  ven2 - ven1

ventMC  =  ( ven2 + ven1 ) / 2


AvMD  =  vsal  /  ventMD 


AvMC  =  vsal  /  ventMC 


RRMC  =  AvMD / AvMC  =  ventMC  /  ventMD  ~  


           ~  { [ IG0(rGS1+RCC)+IG0(rGS2+RCC) ] / 2 } / (IG0rGS1-IG0rrGS2)




it is


RRMC  =  [ (rGS1+rGS2)/2 + RCC) ] / (rGS1-rGS2)    

The response in frequency of this amplifier is limited (usually below the 100 [Hz]) due to the stability of the AOV, reason why they usually take small condensers —small capacitors of polyester in the terminals of the AOV and electrolytic in the half point of the cursor of the pre-set.


An important fact for the design consists on not giving a high gain to the first stage, that is to say to (1+2R3/R4), because the sign this way amplified it can be cut by the source. Similar effect can be given if the planner adjusts the offset in the first stage and you exceeds the range of continuous acceptable.

Design


Be the data


RentMD  = ...   AvMD  = ...  


We adopt a paired AOV (f.ex.: TL08X) and of the manual or their experimentation


VCC  = ...   VOS  = ...


We choose a gain of the differential stage (for it should be kept it in mind the esteem of the maxim differential entrance as we said)


A1  =  1+ 2 R3 / R4  = ...

and if we choose for example


R2  = ...


R3  = ...

they are


R4  =  2 R3 / ( A1 - 1 )  = ...


R1  =  R2 A1 / AvMD  = ...  


R5  =  2 RentMD  = ...  


For not affecting the calculations we make


R6  =  R2  = ...


R7  = ...   >>   R6  


We calculate the resistance that will correct the offset in the case of maximum trip of the pre-set


R8  = ...       ( VCC - VR7 ) / IR8  ~  ( VCC - VOS ) / (VOS / R7 )  ~  VCC R7 / VOS
and for not dissipating a high power in the pre-set


R9  = ...      0,25 / ( 2 VCC )2   

Amplifier with sampling


A way to overcome the offsets of continuous is sampling the sign making it pass to alternating, and then to amplify it dynamically with coupling capacitive, it stops then to demodulate it with a rectificator and filter. The following circuit, designed for of the author of the present book, it is used satisfactorily in the amplifications of termocuples voltages. Their entrance resistance is given by the value of the resister R, in this case of 47 [], and could be increased for other applications. With the pre-set the gain, and the adjusted of zero it is not necessary. Another advantage of this system consists in that it doesn't care polarity of the continuous tension of entrance.




Nano-ammeter


To translate and to measure so low currents, so much of alternating as of continuous fixed or dynamics presents the following circuit. The designer will compensate his offset when it is it of continuous for some of the techniques explained in the chapter of polarization of the AOV. Their equations are the following


R1  >>  R3  <<  R2

0  ~  Ix R1 - (Vsal / R2) R3



then


Vsal  ~  Ix R1R2 / R3
Design


Be tha data


Ixmax  = ...  (continuous, dynamics or alternates)


We choose an AOV with entrance to JFET to have smaller offset


± VCC  = ...

and if we adopt for example


R1  = ...  (v.g.: 1 [M]


R3  = ...  (v.g.: 1 [M]

and we determine


Vsalmax  = ...

we will be able to calculate


R3  =   Ixmax R1R2 / Vsalmax  = ...
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