
( S P O S EO PV

3 EO P

<R KDYH DW R U GLVSRVDO WKH IROOR L PDWHULDO

VL H DYH YROWD H H HUDWRU VHW WR D IUHT H F RI N+

G DO UD RVFLOORVFRSH

0LOOLPHWHU UDSK SDSHU

GLRG

FDSDFLWRU RI µ) VT DUH D G EODFN

N R UHVLVWRU 5 UHG

FR SOL SODWH

R SOL LUHV

LOG WKH FLUF LW VKR L WKH IL UH

R HFW WKH WHUPL DOV $ D G % WR WKH VL H
DYH H HUDWRU VHW WR D IUHT H F RI

N+ HWHUPL H H SHULPH WDOO WKH PHD

SR HU GHYHORSHG L WKH UHVLVWRU 5 KH WKH DPSOLW GH RI WKH H HUDWRU

YROWD H LV 9 WKDW LV WKH SHDN WR SHDN YROWD H LV 9

OX

7KH SLFW UH WR WKH UL KW VKR V WKH

RVFLOORVFRSH YROWD H RYHU WKH UHVLVWRU

7KH SHULRG RI WKH VL H DYH LV PV D G

WKLV LYHV WKH UHODWLR KRUL R WDO

GLYLVLR  PV 7KH DFW DO YHUWLFDO

VFDOH DV 9 GLYLVLR 7KH ILUVW

ULVL SDUW RI WKH F UYH LV D VHFWLR RI D

VL H DYH WKH VHFR G IDOOL SDUW LV D H SR H WLDO GHFD GHWHUPL HG E WKH

WLPH FR VWD W RI WKH UHVLVWRU D G FDSDFLWRU 5HDGL IURP WKH GLVSOD WKH KDOI

OLIH     t1/ 2 =RC ⋅ ln 2 W U V R W WR EH PV 7KLV LYHV 5  NΩ. The mean
SR HU GHYHORSHG L WKH UHVLVWRU LV

    
P =

1

T

U2 t( )
R0

T

∫ dt 1 PHULFDO L WH UDWLR FR WL VT DUHV LYHV

    
U 2 t( )

0

T

∫ dt = 4,5 ⋅10−3 V2s IURP KLFK   P ≈ 0.1 mW.
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