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from which the common-mode gain can be obtained as

= ()
‘ 2R\ 8

Since the g,, mismatch will have a negligible effect on A,

(1.64)

Ay=—g,Ry (7.65)
and the CMRR resulting will be

1 = Cauts () 1.66)

The similarity of this expression to that resulting from the R;, mismatch (Eq. 7.53) should be noted,

CMRR =

em|

7.3 THE BIT DIFFERENTIAL PAIR

Figure 7.12 shows the basic BIT differential-pair corifiguration. It is very similar to the
MOSFET circuit and consists of two matched transistors, Q; and Q,, whose emitters are
joined together and biased by a constant-current source I. The latter is usually implemented
by a transistor circuit of the type studied in Sections 6.3 and 6.12. Although each collector is
shown connected to the positive supply voltage V. through a resistance R¢, this connection
is not essential to the operation of the differential pair—that is, in some applications the two
collectors may be connected to other transistors rather than to resistive loads. It is essential,
though, that the collector circuits be such that Q1 and Q, never ériter saturation.

7.3.1 Basic Operation

To see how the BIT differential pair works, consider first the case of the two bases joined
together and connected to a common-mode voltage ue. That is, as shown in Fig. 7.13(a),

FIGURE 7.12 The basic BIT differential-
pair configuration.

7.3 THE BJT DIFFERENTIAL PAIR
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FIGURE 7.13 Different modes of operation of the BIT differential pdlr (a_) "l?he differennal I:;illr xglﬁtk; ran
common-mode input signal vg,. (b) The differential pair with 'ai"large” @tterenual input dmff._;,n.al ((21 : ; »;im X
ential pair with a large differential input signal of polarity opposite to that in (b). (d‘) The ble Zre;u( ! epait it
small differential input signal »;. Note that we have aSSL_lmed the bias glrrent source 1 to be ideal (i.e.,

infinite output resistance) and thus / remains constant with the change in vgy,.

Ug1 = Uy = Ugyy Since O, and @, are matched, and assur.ning an'ideal bias curre?rt sourc;lln \xe/ln_t;l
infinite output resistance, it follows that the current 7 will .rema?n constant and om1 sy e
that I will divide equally between the two devices. T}.lus ig =ip =12, and .lhe vol 7talg; ato he
emitters will be vy — Vg, Where Vg is the base—emitter voltage (assumed in Fig 7.13a
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