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[0004] Variation in the temperature in which an amplifier operates often causes
variation in the gain of the amplifier. This is because the temperature change often
affects one or more operational parameters of one or more of the electrical components
that are used in the amplifier. Changes in these operational parameters often cause

corresponding changes in the gain.

[0005] Similarly, the operational parameters of one or more components in an
amplifier are often affected by variation in the processes that are used to fabricate these
components. Indeed, the operational parameters of an electronic component are often
specified by their manufacturer to fall within a range, rather than having only a single
value. The specification of such ranges explicitly reflects anticipated variation in

fabrication process.

[0006] The frequency of the signal that the amplifier is given to amplify can also
cause variation in the operational characteristics of one or more components in the

amplifier. For example, the operational characteristics of transistors -- devices



cause variation in the operational characteristics of
one or nore conponents in the anplifier. For exanple,
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Anot her aspect is an anplifier including an input
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e transconductance of the input circuit, thereby

transimpedance that is substantially the inverse of the function of temperature and

fabrication process of the transconductance of the input means.

[0010] Another aspect is an amplifier including an input circuit that has a
transconductance that is a function of temperature and fabrication process. A
compensated load circuit may be connected as a load to the input circuit that
compensates for variation in the transconductance of the input circuit, thereby
maintaining the gain of the amplifier, notwithstanding variation in the transconductance

of the input circuit.

[0011] Another aspect is an amplifier including an input means for receiving an
input signal that has a transconductance that is a function of temperature and fabrication
process. Compensation means may be connected as a load to the input means for

compensating for variation in the transconductance of the input means, thereby
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[0016] FIG. 1 is a diagram of one embodiment of a wide band, constant gain voltage
amplifier.
[0017] FIG. 2 is a diagram of one embodiment of one of the compensated load

circuits shown in FIG. 1.

[0018] FIG. 3 is a diagram of the embodiment of a wide band, constant gain voltage
amplifier shown in FIG. 1, using an embodiment of the transimpedance amplifier shown

in FIG. 2.

[0019] FIG. 4 is a diagram illustrating the internal capacitance exhibited by a

transistor and by a diode in FIG. 3.



[0017] FIG 2 is a diagram of one enbodi nent of one of
the conpensated load circuits showmn in FIG 1. [0018]
wWo-k@4/1®78% a di agram of the enbodi nent of a w PET/D82004/014595
constant gain voltage anplifier shown in FIG 1
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Nod922] As with nost transistors, variation in the
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[0023] g=

[0024] wherein dlyy, represents the change in output current that is caused by JE;,

the change in input voltage.

[0025]  The current flowing through the collector of the transistor 101 may also flow
through the compensated load circuit 105. The compensated load circuit 105 may act
like a resistance, thereby generating an output voltage Voutp, as a function of the current
that is drawn by the transistor 101. A combination of the transistor 101, the constant
current source 103 and the compensated load circuit 105 may form an amplifier. The

input to the amplifier may be Viyp, while the output of the amplifier may be Voutp.

M,



g, may be expressed as: [0023] g aE,,, [0024] wherein

al out represents the change in output current that is
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The current flow ng through the collector of the

transi stor 101 may also flow through the conpensated
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act |ike a resistance, thereby generating an out put

vol tage Voutp, as a function oW'the current that is
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that it presents to the transistor 101 in

th) Fansganqugtange of ther sansistapi 3soh funstiem ef {eampezatpnandnfabrication
process. Coupling the variation in the transconductance of the transistor 101 with a

- substantially-corresponding inverse variation in the load presented by the compensated
load circuit 105 may cause the variation in the transconductance of the transistor 101
not to affect the gain of the amplifier. The net result is that the gain of the amplifier may
remain substantially constant, notwithstanding significant changes in the temperature in

which the transistor 101 operates or its fabrication process.

[0030]  Another input transistor 107 and compensated load circuit 109 may amplify
another input signal in cooperation with the constant current source 103, such as a
complementary input signal, Vimm. The compensated load circuit 109 may be configured
to accomplish the same result with respect to the input transistor 107, as the
compensated load circuit 105 was configured to accomplish in connection with the input
transistor 101, as more particularly discussed above. The use of both of these amplifiers
in a single circuit creates a differential amplifier that can effectively amplify a signal
having both a positive and complementary negative component with a constant gain,

notwithstanding variation in temperature or fabrication process.



t he transconductance of the transistor 101 as a

function of tenperature and fabrication process.
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tRANSIFPE e a%ﬁ’@ﬁﬁh% 91 m BiG. %dya}bgegqﬁna,l@qq' distpgce in the pathway of
tﬁ@@&[écﬂﬁ@uﬁ@ﬂtvﬁ {8 trdnQURE 101Sin9AEN 2! Ppd %Hﬁ‘élﬂ flowing, through this

substantially constant, notw thstandi hg vari a
respdangei mgy gtmmte raa)t untpu’o wokager incadcbrtangy odhs ©hnl’ ©082] which is

di ment of one of the
r%%ﬁsﬁgﬁg ed’“‘Pb‘é i W'én?‘rb\%n in FIG 1. As shown
l]:IG 2, the co ensatedload circuit 105 in FIG 1
i nclRfadransimpshaicapamatifier 2981 meyepe xppfigared to provide the

A nEEe%ﬂﬁy BORPAG IR thd EdthpdnSatBd B0 Hchit 105 in Fic. 1. Specifically, the
transimpedance amplifier 201 may be configured such that its transimpedance is a
function of temperature and fabrication process that is substantially the inverse of the
function of temperature and fabrication process of the transconductance of the input
transistor 101. Thus, as the transconductance of the transistor 101 in FIG. 1 changes due
to changes in temperature or fabrication process, the transimpedance of the
transimpedance amplifier 201 in FIG. 2 may change by a similar amount, but inversely.
The combined effect of the change in the transconductance of the transistor 101 with the

inverse change in the transimpedance of the transimpedance amplifier 201 may cause
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amplifier 201 may be expressed as:

[0040] g Yow _ 1

Lo 8301

* 8303( Raps + Ryg; ) 3)

[0041]  The open loop gain LG of the transimpedance amplifier 201 can be

expressed as:

R
[0042] LG=a* m * 8301 = 8303 ¥ Rypy “)

[0043]  Thus, the closed loop gain TR may be expressed as follows:

a 8 303( R o7 T Ryps )
[0044] TR = 307 38 (5)

I+IG 83011+ 83p3R307 )




connected to the base of the conpensation transistor
301 that may include a first resistance 305 and a
W@ ewenaek78esi st ance 307. [0036] It will now be BEIDUA2004/014595

mat hematically that the transi npedance anplifier 201

in FIG 3 can provide the needed, inversely varying
transi npedance. [0037] As a f8rst step, it is assuned
that the base of the conpensation transistor 301 is
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apaer-th@op0); fraf war d- gai n of the transi npedance .
anplifier 201 may be expressed as: [0040] a =lu p = 1|

R305 + R 7 0% 9304, [ 0041] The open
[Pg‘g% éai n LG of g@%ﬁ’”t%%%ff%@#é{’ﬁ%eﬂoanpl ifier 201 can )

expressed as: [0042] LG = a * R307 _* g301 '-' 9303
[B 815?507 piﬁfh t%FﬁstSimﬁJ'l% §3U4tpn48) Capm%}mphﬂegﬁ%s ed | oop
gain TR may be expressed as follows: [0044] TR=a = 9

[gg_ﬁ, (R307 + Rsc?g):@a(mw #+R},6) 8301(1 + 9303R307 ) WO ®)
OJ/ 102789 PCT/'USgQ04/ Og4595 8 [0045] The overall
gain of the anplifi'er A may thus be expressed as:

[[)%)ﬂ 6] ﬁs %alg %Q %ee(%lsz%?c’)vé fr%?r’rggqu-'étigg ?8,:3, 2he gain A of the amplifier is much

less subject to variation due to variation in the transconductance gio; of the input

transistor 101. This is because the transconductance gjo; is divided by the
transconductance gsg; of the compensation transistor 301. Similarly, the gain of the
amplifier is much less sensitive to variation in the values of the resistances 305 and 307
due to process and temperature variations. This is because variation in the sum of
resistances R3ps and Rs3py are somewhat counterbalanced by variation in the resistance

R3o7.

[0052] The variation in the gain A can often be further minimized by substantially
matching the physical characteristics of the input transistor 101 with the compensation
transistor 301, thus making their transconductance values, &101 and gzo1, approximately
the same. This could completely remove the value of the transconductances from
equation (8) above, thus making the gain of the amplifier independent of variation in the

transconductance of the input transistor 101.

[0053]  During operation, the input transistor 101 also exhibits internal capacitance,
such as internal capacitance between its base and collector. As is well known, the effect
of this capacitance is amplified because of the negative feedback from the collector back
to the base. The amplified effect of this capacitance is often referred to as the “Miller

effect.”



9301 ( 1 + g303R307 ) (6) [0047] Equation (6) can be
sinplified if the product of the transconductance of
W e@asssor 303, 9303, tines the resistance 300CT/BIDF4/014595
is made nmuch greater than 1 (e.g., greater than 10);
that is: [0048] 9303R307 " 1 or 9303R307 > 10 (7)
[0049] Wth this restriction9 equation (6) can be
simplified as: [0050] A= 9101 (R307 + R305 ) (8) g301
[0R3a] [ OWSth] thésircein sh@mélem(amgmvxfavemﬂmmlt ompédinge Z;, of the
the gain A of the lifier | ess subject to
UgRYREdAHRe %‘Eh{l %@Trggé(?liyéﬁleﬁlhgﬁ?éﬁfai“é(nsconducjt ance
glol of the input transistor 101. This is because the
ngg sconduct ancg gl/dl8siis. di vilded by the

ransconduct ance” g301Laf gheer c@pensation transi stor
301. Slmlarly the gain o% 3& anplifier is nmuch

[¢ SI t I tcohls(\é@éhgg&g rl)f the } fit ﬁ%sﬁ'&& 961 {ohﬁe relatively low,

rocess and
nhﬁﬁﬂ@ihgttldé Mﬂl@f efbetOnS:. a Id%uB th% inpaatseisiar 104t doss nat impose a

the sum of resistances R305 and R307 e sonmepwhat

seastirvical 4] GapaEitveyloydPE athus renbANgiRg qﬂ%g‘? h‘gE f?zém amplifier.
T )

%3@@&*}5 St YRk @g;@%rwtﬁ ht1§1&)n91%gﬁt16n TR R hﬁo%ﬁbfée

mnlmze stantl ng the

i ca char }&, t rel
R ol SORL RSB e P PR od ERTHAAR 1B o e
tﬁahﬁhfpetla[nae %lﬁﬂﬂdﬂl: pédiC Thisadesidss, frgh ahe MitleB3MeLt in the compensatmn
appr oxi_nmat e the sane. This conpl etel y. renov
tpomeisioR PO a6 thereorresaonsbisn aﬁe@%ﬁx bigh %}rﬁgﬁ%ﬁt {p ifgug) in which
tﬁl@(gp\ﬁg%engﬂ KisRg 300 Sp8aics. of the anplifier

ent 0

vari ati n |n t he transconduct ance of

[f)ﬂ%lll t t I S rl%tilg% i?(‘i\’éd ex %ﬁéltt@{ er%ﬂﬁéﬁnhg Qmpﬁﬁ@r 201 t0

Iﬁqp@tﬁhﬁe@@zﬁe for ik Msashowmtiarmal 3,dapeyi lieacrmﬁghmﬁvmene cirsuit such

base and collector. As is wel|| known, effec
thaiiiksis seeaerdiased €lurias opprafion. éﬁh%%%f-‘a%t%d& ?‘f &?e &9@3 appears

tf)ﬁ%ldg,?ﬁhgggfg%gc En oI | ector back to the base. The

“this capacitance is often referred

USZg%ﬁ / iél!ggrgmggaflﬁ elﬁhst;atl\ﬂ\g t%goﬁée}gﬁ?%acnance exhibited by a

transistor and by a diode in FIG. 3. Specifically, the internal capacitance between the

base and collector of the compensation transistor 301 is illustrated in FIG. 4 by a
capacitor 401, and the internal capacitance of the reverse-biased diode 309 is illustrated

in FIG. 4 by a capacitance 403.

[0060] Referring again to equation (8), the gain of the amplifier in Fig. 3 may be
essentially set by the ratio of the resistors 305 and 307. As the frequency of the input
signal changes, however, the reactance caused by the internal capacitances 401 and 403
will similarly change. To insure that these changes in reactance do not alter the ratio set
by the values of the resistors 305 and 307, the following relationship may be satisfied:

C401 — R307

[0061]
Cis R

[0062]  Thus, selecting the diode 309 such that its internal capacitance satisfies
equation (10) when reverse-biased may minimize the effect of the frequency of the input

signal on the gain of the transimpedance amplifier, thus enhancing the bandwidth of the

&)

(10)



[0054] Wth the circuit shown in FIG 3, however, the
i nput i npedance ZZ, of the transinpedance anplifier
wQom4ite278ery small. Specifically: [0055] Zin =RABBAM04014595
1 (9 1+ LG8303 9 301 8307 [0056] In turn, this
causes the gain of the input transistor 101 to be
relatively low, nininmzing tle MIler effect. As a
result, the input transistor 101 does not inpose a
igpnempedeade ohpldapathe dicde 308 dhayginctuie she bagneadllegiot henction of a
bandw dth of the anplifier. Bandw dths of at |east 3
t@ﬁflsﬁrth this configuration nay be possible. [8057] At
ry hi frequencj es,_however, the [oop gain begins _
Qﬁﬁdjr Op%gﬁaufsgethetQJ%Q%’plé @8 RpEiopali Gempanenty gk amphifier shown in
(e | ' 0 0 ion. . .. .
SO0V, GOl 1, S SonE Bl RS STRERGRY | B hgppions in
temperdame endoprotdss achigber frequandidd. ch  t he conpensati on
transistor 301 operates. [0058] A diode 309 may be
[p064]i deWias thaolitpat of the dutpil HaiRaeABeR idhedteEto #fdther circuit,
0 he{p compensate for this. As shown in FIG 3, it )
th’ﬁ)}n%’e oad kg gelfestrri of the suippt Bapsister 303 andhapay jadd jcgpacitance to it. -
THY Eul§ 'ﬁﬂéﬁﬁﬁéj stgbli',‘liwgf BREhAL e YO .’I%Hm%iy%oqlqpe'ngatg BeSthis, the
node, the diode appears “to the circuit as a
sezzpeictheainpet. trp@iGe] 161 @aydbé snagle ioagwdnt ildrgeisthaattheGize of the
t he in%.ernal .ca jtance exhibited by a transistor
QHEeRFISD Hrny S0k G 3. Specifically, the internal

citance between the base and collector of the ]
[ﬁ@ﬁﬂens ﬁl@ngﬁée%akf’%}es%@@ni@%( mayderuseddThhsipg diffezential may

i . L . C it e,of .

Fou% QBRI LRy Y calsGielith ) ARboiRP Sl B i anip of he
amplifiec appafiinthor ef #6fenfP060] Referring again to
equation (8), the gain of the anplifier in Fig. 3 may

- [0866] es sEninsiadpedaset aliplifid318ahap befcotdpséE6f HeOlate3@ponents
and 307. As the frequency of the input signal ) .
aeae%ﬁﬁﬁ?d RY\HBS 83me CcARSideaiians e avera fissasssy abpke imeamaetion with

is 3 L1 Si Ly . T

R PRI NIy A o ey n S bl o UG Bhwonents o
gowenediby aliffedent bynsideeationk.UBle afndilmeedse shplisic8053 @ also be

i | at iLonshi p may, be sati sfi ed:
oFAe O GGG Fitl . VEDOPRSTS it Toms a hifereniial amplifier in
conjunction with the transimpedance amplifier 201.
[0067] All of the transistors have thus-far been illustrated in the drawings as bipolar
junction transistors. However, Field Effect Transistors (FETs) and other types of

transistors can also be used with appropriate circuitry changes.

[0068] Similarly, FIG. 3 merely illustrates one approach for using a reverse-biased
diode to compensate for the Miller effect of a transistor. Other configurations may also
be used. Further, the use of a reverse-biased diode to compensate for the Miller effect of

a transistor is not limited to transimpedance amplifier circuits or even amplifier circuits.

[0069]  The amplifier may be operated over a broad range of frequencies, including
in the GHz, MHz and KHz ranges. The amplifier may be used at the initial, intermediate

or final stages of the overall amplification process.

[0070] The description that has now been provided of various embodiments should

enable a person of ordinary skill in the art to make and use the technology that is set



[0062] Thus, selecting the diode 309 such that its
i nternal capacitance satisfies equation (10) when

w0 ewenexsbi ased may minimze the ef fect of thePCT/US2004/014595
frequency of the input signal on the gain of the
transi npedance anplifier, thus enhancing the bandw dth
of the WD 2004/102789 PCT/ US20D4/ 014595 10
transi npedance anplifier. The diode 309 may include
foreh inatbe clains detooy. Various numdifidatians to tiesd sinbodinfe@R63i1 be readily

Qur s the.diiode 309 is _an optional, conpgonent. The )

DT Brosh S T e e an? 4% schBish RPiipfes o g dhscussion
MRy abiteipplied 8P6tHEr srettRlithéntd ! i h® spiri
Lonper al Ul e Sna. prococe ar kY ohuldl U8krais ROR b sy pr scope of
thsderbnplogy ihasds s forthnia theiclpims halawsi st or 303 i s
connected to another circuit, this may |oad the
YWHAETS CIoAIMHEDASE put transi stor 303 and nmay add
capacitance to it. This could affect the stability of
the gain of the circuit. To help conpensate for this,
the size of the input transistor 101 nay be nade
somewhat | arger than the size of the conpensation
transi stor 301. [0065] A size differential of |ess
than 10% may be used. The size differential may also
be optim zed enpirically or by calculation to mnim ze
changes in the gain of the anplifier as a function of
frequency. [0066] Transi npedance anplifier 313 may be
conposed of the sanme conponents and governed by the
same consi derations as were di scussed above in
connection with the transi npedance anplifier 201 or
may be conposed of different conponents or governed
by different considerations. The transi npedance
anplifier 313 may also be omtted fromthe circuit of
FIG 3. Wen present, it forns a differentia
anplifier in conjunction wth the transi npedance
anplifier 201. [0067] Al of the transistors have
thus-far been illustrated in the drawi ngs as bi pol ar
junction transistors. However, Field Effect
Transistors (FETs) and other types of transistors can
al so be used with appropriate circuitry changes.
[0068] Simlarly, FIG 3 nerely illustrates one
approach for using a reverse-biased diode to
conpensate for the MIler effect of a transistor.
O her configurations may al so



be used. Further, the use of a reverse-biased diode to
conpensate for the MIler effect of a transistor is
woei4110218¢ ed t o transi npedance anplifier circuP@BUS004/014595
even anplifier circuits. [0069] The anplifier may be
operated over a broad range of frequencies, including

in the GHz, Mz and KHz rangde. The anplifier may be

used at the initial, internediate or final stages of

the overall anplification @Ioddts. [0070] The

description that has.now been provided of various

enmbodj ment An shelfier coadpaing: a person of ordinary skill
in the art to make and use the technol ogy that is set
WO 2004/ h)2#8 InfREC T aiSR00 a0 ings @ Strarbtorfductancd thathie a function of

clai ms bel ow. Vari ous g%)gl_‘: fi.cations to these
embodi ment s eHBCTatEE pd FPTCGHOLPOGESSHENG o t hose ski l | ed

' h , d the, .Hrincinl J in.thi .
7L 0 TSR R, LR o o

Wi t hout depgsdsimfedah@mthdteisspi firctioh SF efApakturd hed fabrication
technology that 1s set forth in the clains bel gw. WHAT

| S CLAI VED Pmcespthatop aptstamtighy eermysise 0 loa stmgHon pb temperature
CLAIMS 1. ﬁ%!:%fo{n?p'}o&gm the 'tﬁgs'coﬁébﬁcg%hc:es%?gﬁe input transistor.

transi stor having ansconduct ance t

function te ra e a f ' | QI Pr : s
S RS e Sy, R LSRR manin
thé agsh SO Ehehamtiplified subdtatiallppesdane hbowtithsnding uvaiation in the
of tenperature and fabrication _ process that is .
tsansensiiciangq of thempuhiyaisistorsprusely fempetatys opfabrication process.
tenperature and fabrication ﬁr ocess of the )

t r ans@ondutheanoplifiér aftelaim Buwhereimiie Ameplifiep is qopdigured to have a

ampl ifie f Ib\m 1 wherein the anplifier is
t%%ﬁ?"?%hf’i@%?%ﬁ%ai n the gain of the anplifier

subst ant i copstant ., notw.thstanding.variation jn .

the- Er anc Lo HIBHAHAR T eV heranans FamPBres pkifigyneludes
4 %H%%Ex?staﬂﬁﬁ tPhstsfR HaG e QNrsOGRMStance A1 6is aBbthhtiAFy the same
of aim2 wherein the anplifier is configured to have
fanctiem divichoperatfireaand EsbsicatBonGpiocess as the transconductance of the input

transistor.

5. The amplifier of Claim 4 wherein the physical characteristics of the input

transistor and the compensation transistor are substantially matched.

6. The amplifier of Claim 4 wherein the size of the input transistor is larger

than the size of the compensation transistor.

7. The amplifier of Claim 6 wherein the size of the input transistor is not

more than 10% larger than the size of the compensation transistor.

8. The amplifier of Claim 6 wherein the ratio of the size of the input
transistor to the size of the compensation transistor is substantially optimized to

minimize changes in the gain of the amplifier as a function of frequency.

9. The amplifier of Claim 4 wherein the transimpedance amplifier further
includes an output transistor having a transconductance and a resistance coupled to the
compensation transistor, the product of the resistance and the transconductance of the

output transistor being at least ten.



4. The anplifier of Claim1 wherein the transi npedance
anplifier includes a conpensation transistor having a

wao e@nseosduct ance that is substantially the saP@T/US2004/014595
function of tenperature and fabrication process as the
transconductance of the input transistor. 5. The
amplifier of Caimd4 whereinlBhe physical
characteristics of the input transistor and the
con‘pe‘r&at i Bire amphi§ies 06rClame Llslfb@hqnmcmdu;g gadiedegoupled to the

he f
Epmarbioprteisia GaR A AT BN U R rehltfed Bt during
mpRRsation transistor. 7. The anplifier of Claimé6
wherein the size of the input transistor is not nore

than {p% | ?ﬁ&g%ﬁx_ﬁﬁ@%f@ﬁﬁ @ SvHRfeih BR &i0HP fREAkS &k base-collector
transi st or he anplifier of Cdaim6 wherein the

joadtiom affa trdweisgirze of the input transistor to the size

of the conpensation transistor is substantially

opt i mz.ed The amplifieriof €lailnaigebereim: t he gai n of the

anplifier as a function of frequency. 9. The anplifier

of O ai ma) teecanpensitiont iramssitorbatandusampili 4 icellector and internal

further includes t trans havi ng a
transconducfﬂ??&ga%ﬁgetgngg? oAt AR S%IEeﬁ %4 to the

conpensaty oﬂlet trr éd%ce £1£§1t1 roﬂUﬁHGQB f{rgteregﬁtcahéé E 4 second
and the t ansco ance 0 out put transistor

being at | eaesistztneélcodm&tﬁ(mé d@ﬁﬁﬁﬁaﬁﬁl’ﬂrm&&ﬁm 014595

13 10. The anplifier of daim4 further including a

di ode coupl & diode lins intemabenpacitange; andansi stor in a

manner that causes the diode to be reversed bi ased
during dpefhst1ain.of the inferaabenaritanse 1pitherempensation transistor to

wherein t hetl'ge' ?e?nél k}é@ﬁﬁ(‘lézﬂ?ﬁl%a&%dg % %@&Eéﬁ? gllbthe same as the

junction of "a ranS|s or ier o
10 wher ei n: ratjo dfhke fistieentate mhtalseamdsd:m)s*cartws a base
and a collector and internal capacitance between the

base #8d cPhé eghplifierbbf t ORIkl ansilEpad amee igpm! trhhsidtor and the
includes a first resistance and a second resistance

eosRpsnaatiandrangistas sppRHeipelar ingien Gansistors.
14.  An amplifier comprising:
a) input means for receiving an input signal, the input means having a

transconductance that is a function of temperature and fabrication

process; and

b) transimpedance means, coupled to the input means, for providing a
transimpedance that is a function of temperature and fabrication
process that is substantially the inverse of the function of temperature

and fabrication process of the transconductance of the input means.

15.  The amplifier of Claim 14 wherein the transimpedance means includes
compensation means for providing a transconductance that is substantially the same
function of temperature and fabrication process as the transconductance of the input

transistor.



c) the diode has internal capacitance; and d) the
ratio of the internal capacitance in the conpensation

W0 e@as0s8or to the internal capacitance in theCHUsme4/014595
is substantially the same as the ratio of the first
resi stance to the second resistance. 13. The anplifier
of Claim4 wherein the input 1gransi stor and the
conmpensati on transi stor conprise bipolar junction
transigst or&n adhflifidivoaif@isingt er conprising: a) input
means for recelving an input signal, the input neans
havi ng aa) tamnsponciuttahaeng hattrainscandboantéd ahatofs a function of
t enperature and fabrig{a%iﬁion. process; and b)
t r ansi npedafPECTELR&n GRiEQP Rrgcesednput means, for

providing,a _transi dance that is.a functiap of _
Denper at 8 & SHEPHRAFH S GiFuy Foplgla: fled, g the fnput circuit, that
subst ant i al domgensateiRNafadin in@e fkbnsdonaictdice of the input circuit,
tenperature_ and fabrication process of the

t r ansconductheieb meinteining the geinpé fesamplifiermuwithpradingvariation
of Ol ai m 14, yher el foldiei bl anphnadansg,reans | ncl udes
conpensati on nmeans for providing - a {ransconductance

t hat 4 t anti.al | he sa function of

ten'pe1|r7§1t3r %Ml#lgﬁf’r ggﬁ“flc}ﬁ “E)E%S%‘Egs als t he

t {1 | ' . WO

20041 102756 "PUPPLESBHAPGHABbL AR 0 D e

conpri si BY: thd todPersaiRk o ditcHitlind}dddsArfsimpedance amplifier.
transconductance that is a function of terf%er aturep

and figri %%ﬁgll QB gmd b) a conpensated | oad

’S1
as a loa
conpensappSinp@ m¥afs R iredkiifg laheinhheggsan H‘Iécﬁlg_ﬁtc feffs having a
the input circuit, thereby fmintaining the gain of
" the anpli fiteansconsivefanées that dis nay fumatioat pbmemperatuige and fabrication
transconductrance, ofd the input circuit. 17. The
anplifier d O E M 16 wherei n: a) the input circuit

i ncl Udesb? éoﬁlﬂﬁﬁ.éaﬁitoﬂr inegltth coupled as a load to the input means, for

compensating for variation in the transconductance of the input means,

. ng. . . .
circuit, cou 'to the input circuit, that

thereby maintaining the gain of the amplifier, notwithstanding variation
in the transconductance of the input circuit.
19.  An amplifier comprising:
a) an input transistor having an output; and
b) a transimpedance amplifier connected as a load on the output of the
input transistor.
20. A circuit comprising:
a) atransistor having a base;

b) a voltage divider network connected to the base of the transistor, the

voltage divider network including a first and second resistance; and

c) a diode connected to the first resistance in a manner that causes the

diode to be reverse biased during operation.



b) the conpensated load circuit includes a
transi npedance anplifier. 18. An anplifier
W@wpnizeNng: a) i nput means for receiving an iPEIUS2004/014595
signal, the input nmeans having a transconductance
that is a function of tenperature and fabrication
process; and b) conpensationlieans, coupled as a | oad
to the input neans, for conpensating for variation in
t he pnanstaadsatinefo@ianh 20 keheiaiput means, t her eby
mai ntai ning the gain of the anplifier, notw thstanding
variati on) thentratsester alstsbanaladiestor endfintemal Fagsgitance between the
circuit. 19. An anplifier conprising: a) an input
transi st or %Rﬁqﬁigcrg’glﬁd%t put; and b) a transinpedance
amplifie n . I . t out put of the
i nput tré%gll%sﬁiggé ﬁ%dggéﬂ%éicfglg%ft?&gbgnﬁi sing: a) a
transi st or flayifgof tl@?f?émgl) cébatfthlcRa8 Wb VikARTstd?eoVE Kinternal
connected to the base of the transistor, the voltage i
di-vi der netoapaditancecinubié digde isf substentiaily the samelas the ratio of the first
resi stance; and c) di ode, conpected to the first
resi stance IF%StﬁncﬁéHﬁéersef?qum@ﬁ%g%% the diode to be
reverse biased during operation. WO 2004/ 102789
PCT/ US2004/ 014595 15 21. The circuit of Caim 20
wherein: a) the transistor also has a collector and
i nternal capacitance between the base and coll ector;
b) the di ode has internal capacitance; and c) the
ratio of the internal capacitance in the transistor to
the internal capacitance in the diode is
substantially the same as the ratio of the first
resi stance to the second resistance.



