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NOISE (N RBSISTORS oy
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~ AT AUY TEMPEBRATURE AROVE Ok THERE (5 RAMNDOMm
MOTIWN o CHARGES DUE To THERMAL AGITATIM,
THE MOTIoN (8 PRO PORTIONAL TO TBUPARATURE,
THE RESULT OF THIS MOTION 1S A RANDAM
VOLTRALGR ACROSS THE RBJISToR, THIS RANDOM
VOLTAGE 18 CRALLED NOISA, THE NOISE HAS
A GAUSSIAN DIATiBuTion oF AMPLITUDRS,
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THE AMPLITUDR DISTR\BUTIOM (S wiTHIM 230
(@97%)oF ™E TIMB, THIS WRANS THAT THA
RMS VALUR OF THE NOISR 1S APPROXIMAT ALY
)/ The PEAK T PRAK VAWR, THE RMS VALWSR
OF THE NOISE CAN B8R CoMPUTEB(D FrROM,
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NOTE THAT (KTAF) HAS UNITS of WATTS,
FROM A COMBINATION o OHW( AND WATTY

LA, P= B¥/R oR E= /PR, NOTE THAT
THR LATTER BQUATION IS TUST WHAT WE HAVE,
A EBW BXAMPLERY: (T=200°k oR 27°C>.

@ 600-)1 p) ZOK{'L& Bu‘, (Qﬂ) (T}(plc&-l a.uclf.d S}(J‘fe“'t)
Upe G46nV,,; P =33[aW or —125dBm

@ ' N\JZ,) o0 MH2 (Typic.a,( o.rc:f”o.rcape)
Vn= 1.2 mViws PV\ = |.7pW OR ~€8dBm
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@ -S'OJ)_) 3 kM2 3:;“1 slqaw’éwave recewvey Cvoice)
Va= SonV PY\ = soaW 0o0R —~133dBm

NOISE REPRRSANTS A LIMIT To How (WRAK A SICMAL
TRAT CAV BR DRTBCTAD, RoR RBLIABLE PRoCESSING
A STENVAL GENEBRALLY NEEDRS T RE STRONGCER THAM
THE NOISER BRY TYPICALLY A RACTOR oF 2 BuT RR
AUDIO OR VIBEBY S« STENS A FRCTOR of ABout (vo
S THE MiNIMUM AccRPTABLE (THE rpcTes ARS

PowB® RMTS), THIS (§ CALLBA THE SIGNMAL To
NolSB RATro,
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WHEN ReSWTANCE IS NoT AUVARIABLE AND
BAND WiDTR £ WE ORTEN MoDIRT BRI To HAVR
UNITS oF /o2 ( PRONJUNCRD VOLTS PAR
RooT RBRT2), WE USE A DR OF | Hz AwD
ORTAIN THE FoLLOWING,

V /Vee = JakTR  Be 2.

To OBTAIN THE ACTUAL NOVE VolTh&E WE
MULTIPLY BY TRE SQUALS-. KooT R TRE

BAMD WIOTH BRING USED, CuNJDRR BAX 3 &4
O0F REFORE,

FoR A So . SYSITBM THE NolS2 VolTA&E2 |\

Aio p\i/"if:@, THEN FoR (oo MH2 BY wg mMuLTiPLYy
BY \Jloo mHe To ORTAIN Ll 4V, FOR 3kH2 gw
WE MULTPLY B¢ [3hie TO o8TAIN SOnV,
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ONE WAY To OBTANN LW NOUR (S TO (ool THE
SYSTBm. To LowBR THE T FRCTIR, (IQUID
NITRo BN Roitd AT ~iap° C ok 771°%K, BY
COOLIN & DBVICES Ty Ty TEMPRBEATURE  THE NOIIE |
PowBR 15 RBDUCAD RY A FACTIR OB Boo/m = 3G
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NOISE PRORBLEBMS (T::Saa"k)
Cownth aHScuers) P——

O, WHAT 1S THE HI&HBEST BAND WIDTH THAT C AN RE
USED TO KkEeP THE NoBB PowgR BRLOW
— 14OdBM” (eosem= toaw —> 24 ki3

@' FIND V, ROR Bw= [ MHa AND RZ IMa, ALSO
FIND Pp IN WATTS AND JdBm., (129w 4)fw, - N4dBn)

(3) WHAT 1S THE LIGHEST BANOW DT THAT CANM
BE UIBDH N A SO SYiTBM S0 THAT THE NOUE
VOLTREE (S NO MORE THAN (0, Vrms! (121 ma)

@ 15 & SYITEM RAL A NOUR UOLTAGE oF
WV[VRE RIND TRE NOISE VOLTACR FOR A
RANDWIDTH OF 20 KHz AND ALSo CoR A
RANDWIOTH 0F (0OMB2. [ Ans 4l ;awm,)?

(5) |F THE MBASURED NOISE (O‘U AN onfg,ao.ScoﬂEaS (S
[0owmVpp AND THE BANDWIOTR 1S SO kh2
WHAT |5 THE NOISB VOLTAGE IN RMS AND
IN @MS VLTS PRR ROOT AEeTR? (xfanﬂv) 74.7*.5\!/1}?&)

). IF THE BANDWIOTS 5 |la, WART IS THE ;
NOLE LBYBL IN dBm. (o ~11948m )

J




lﬁem‘éov— No:}c
K, by
¢-2.| ~o0&
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gre the sane value -
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ph = kTB K= \.;8%» o T/"k ’ ( Bolt2 Mann's com‘m'é)
T= ewmperafure (n °
B= N e?.wmfewé iam.o‘ww{'élﬁ {in #-}

Thus, KTB has owbs of T/.j»\ or Wuty
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