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val ue of the. resrstror [err] is small relative to'the value of said
resi'stances’ a part . of the signal current flowing in the collectors of the
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-.t

--._For hi gh |nput voltages the base-em tter resistances of the
sistors [err] and [err] are lowrelative to the resistance val ue of t he
esi'stor-[err] because the bias B B ﬁ‘]&a%éi owi ng t hrough these transistors
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‘i's.then _substantially cut off, so that: [ERR] 3 EP 0 344 855 Bl
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transi sthalr s [err] and [err], k I's Boltzmann's constant, q is the el ementary
jcharge and T is _the absolute tenperature. The magni tude of the current
Tert] ckhd 50Tt 78 npl® from the vol tage equation for the | oop
ffcerrpr*’fm ng the base-emtter junctions of the transistors [err] and [err]
‘and-the®esistors; [err] and [err] and fromthe equation for the sumof the
«50: cur[ceglt ‘;bgt uqhn,‘h_ﬂe t(é)anm stors [err] and [err], which is equal to the
.current - 2 current Qource 1. Since the transconductactance s is
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3. PTAT current, sour ces (PT portionald To Absol ute Tenperature) are
a-lly known 55 and requi re no further explanation. Such a current
@urce bs: shown, for exanple, on page 283, Fig. 425 in the book "Analysis
;and. Desi gn of Anat og Int egrat ed G rcwts" 1984. In Fig. 2, which shows an
enbodi ment of the ci rcw cer !L’gkﬁfre i npggntion, identical parts
‘bear the sane reference r S as n Fi In this circuit the emtters

.of t‘l’ﬂé transistors [err and [err
- It follows that for an ptimumn value of the re rstor Ra the following requirement must be met:
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r R3 = (SR - B! | (9)

The transconductance s = qlt/kT, where |y is the quiescent current through the transistors T and Tz, k
" is Boltzmann's constant, q is the elementary charge and T is the absolute temperature. The magnitude of
.the current Iy can be derived simply from the voltage equation for the foop comprising the base-emitter
-~ - junctions of the trans1stors T: and Tz and the resistors Ry and Rz and from the equation for the sum of the

" 50 currents through the transistors T1, T2 and Ts, which is equal to the current I of the current source 1.
_ Since the transconductance s is inversely proportional to the absolute temperature the current I and
_hence the current Iy of the current source | should preferably increase as a direct proportional function of
the- absolute temperature in order to achieve an optimum value of the resistance over a wide temperature
_ -range. Such PTAT current sources (PTAT = Proportional To Absolute Temperature) are generally known
" and require no further explanation. Such a current source is shown, for example, on page 283, Fig. 425 in

" the book-_FAnalysis and Design of Analog Integrated Circuits”, 1984.

In Fig..2, yvhi'ch shows an embodiment of the circuit in accordance with the invention, identical parts
... bear the same reference numerals as in Fig. 1. In this circuit the emitters of the transistors Ty and T2 are
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