AV=b X2 J1C LD
I NF—DFENMET
R EZ5ICTOIC

Z& ' Austin Harney

(% 46%.,] b

HL—3, HTE, Z2OMBAHIIHDZWETICERA—F =738
DoZ N ERBEINTVLOERILL MOz L EBVWET, —
JER IR B mET PN T, R OFHIME 2 B SHICER T
BRI ENHIhL LNTEAR, HMiOESEDBMF T, &
COMOET S R WENEFHIHE» R EGIRE TV E T,

Bk, 19 AL 2P i IS B 58 & 7296 R AL o0 7B 1 B ik =X
A= =T W57 4 X7 LMD A7 ¥ 5 FRHEBH Y 7,
CDIALTDA—=F—TlF, A4V - a—X - Ky 7 AhLD
BB 2 BECTREET 28BN T 4 A7 0350 Zhdif
Ml L7222 % 550 L E 3. 3230 a4 VA RIEEHR, RIS
WOl 2 EMBREFEL T, T4 A7 2AERSEE T, KA
WADT 4 A7 IWCREN %5 2. BIGERZICT 4 X7 2451 L
9,

X1, EXEHMIEHES

A= =LAk, BTHEMXEDREISETNE &R
FHCE &z o2 LTy, BPNELEINE, AV F -3t
WICH S 7 7 T ) —ADE516x!. ADE556x2. ADE716x>.
ADE756x% ADE77xx’ % EOEERTNA A &2 ffio TR
F—Z2FLETO% TNAOSDFNA AL, BHEEY V< - F
V& A/DarN—% (ADC) 2k » CTRIFETE #BikE 7TV %
WELFET, BELBROMEZFIHETIUE BRED (W) 23k
OBEZLENPTEET, KFHTHESTIE —#ICKWh TRl S
NLEIZANVF—fHEN DI ET, ZAVF— - F—F1E M
20 %) BT A AT LAICERENRE T,

BLXNENEFHIZW LS OPEFVDH Y 5. BEFE ORE L
HHMZ IER BAEN R EDNST A= 2 WETHILEHTE
F9, WESh77T - E—EOMBTRFEEINL 0, BHR
A S 2 NI Wil 7 T v 2T E 9. TR
He BB R AT 0 ¥ — 7 SL oo IR T LS DRI AR R R b
HREDELRFEEGEM) L THRYTE, BISHIIE—JI
LB LSEEBE DR R D72 0B 2k L e THHEAE
¥ BFABNEFHIIHEORK R BN EF BAROM S 1THES
Nipwico, BFEWENER X ) AL TO I SV EdE
NTwEd, Iz, BEEOTNTIENR TV,

TFOY - FAA b KN, BT R b TR R
OB BOTAE S RMERAZLTEE L, THETI
A L 72 L % — AFILIC OB 2 4% 2500 5 B E S B A T

Analog Dialogue 43-01, January (2009)

$9, IMS Research#hiZX % &, 2007 £ SN B HE
095 75% BEFEMATERCEFR YL FTLRET,

2. YUyRRF—PEFRAENES

H-Lr R ZRA<EFNEHEH

BhHET— 7 PETEA UL BHEFNCEERGEZ Hi- 8,
HEket (AMR) HREICL > THEY Y272 AL TF—%12Y)
E—bF - TI7RATELLICARD TS, BHEIIA—=H—1FY
E— MEHOEITET R VAT L - T—FF27F v 2L T
WETA, KFENIET =2 HR K547 R dy
N7 =2 FRO3DIHETEE T, MBITRTOH, K547
NAFRTT, TOWE, BHEHEF Y F— Vo —5 -
IV EMATNEY Sy 7 2L T T T, BAE N L OB
—H OMELT— 7 R RINTPEL T, FI4 734 FA Tk
BHEMOWER 1A HICHRETCTE AT + — 27 51 5
KOS5, v a7 VRS EHNB L 10BICR ) 5. 2 v b
T—2 AT, BT EBEINT—F - ALy F %
FahEd, =% - alLy &3, —BICHBRCHTOMICHE 2
LN FICHBEISNE T, WEESNZF—%1F, 7a— KA
VRREEN N s R= VRN LTCEISRTICEESNE T,

K3. NI1TN1HRDO%KE

AMRA»SAMIN

MY, ¥ =27 VS 5 AMR G RANOBATIEHAZ 5587719
D72DDOTEEEZ 5N TwE Ld5, AMR Z Al o v
F—EADRMBIIORITFTLIENTEDL ZENENERTHER
ENBE, BUOEZHTBEALTEE L, 222X VTV
A LDMBEECL o TIZALF—HEREZ LS I LTSS
&L BRERBARBICUR=- L2 L, EiERT—5 2 EL
ThAy N7 =2 HNOMEHRRZICIRT L2 &R EXMHEICARD
¥4, AMRTIE AL EEREA 752527 F % (AMD %
T 28613, Bl ) E— MESD SV ITHEIL L2228
—REHLPIRD EFT AMIA Y T —ZREFT AT AL,
S0 A O MR F CILF 2 HM 2 o CHEBTE T, AN
BIHEAMTE SNTWwbHDIiE. RF (54 vy AREDREE - Bt
o EWANY R, $hbBLISMWEEMEN) EEIHRFY YT
(PLC) ®22T%,

REF AT (AR TH 2 B 07 OARAM AR A7 % il > THEHEH Z % E L
F3H, PLCRENMZOIDOZMHA LTS, 7TFHa s -7
WAL ZZ D200 MITHIE L7V ) a—2a & LT,
ISMiFEBRFX2Z7 Ay iy ya—bL vV by —N

www.analog.com/jp/analogdialogue 1


http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/products/overview/CU_over_analog_ICs_meter__energy-sensitive_world/resources/fca.html%3Fref%3DASC961
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/products/overview/CU_over_analog_ICs_meter__energy-sensitive_world/resources/fca.html%3Fref%3DASC961
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE5166/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE5566/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ade7166/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE7566/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE7751/products/product.html
http://www.analog.com/jp/analogdialogue

ADF7xxx £ PLCt 7 2 » M} SALEM® 7 7 3 1) — (Uf&F
?OBlackfin® 7ut v 48 %2ffif]) #B% L L7, RF&PLC
DOELLOFEMICH EFNENEF L EHIH Y T3, FFlCKE
A== H A+ A=F—=121F, KT ADELICEBELD S
ZEnS, BEWEZEE L TCRFEMOIZ) A INS Z &8
%o TVET, KBA—F—ZHHO FICHOATNSLZ &
Wbz, FEEL - LEMTT, BAA—F—OHHIE2D
DOFEEHAEDLETHHT S 2 EDBL VD TTH, Hicdbxk
TIERE. BMNTIEE IR ENLEH0H2DH 0 F9. KETIE
1O NS Y AZMHTI2HEZOHB LTI TH L7720, PLC
BHFEVRENTIEIDD TEA BEICL-o TR, BHEHTER
HHRTAMIZIEHL, =% - alL 2y ¥ L BAA—FY—H®D
SEECENMANHL, BAA—F —EHENOZDOMD X —
7 —REELEOMIRFEMTATLZ 2D T35, HAKED
AMR/AMIDEBREOIE 74—V K- FFA4 T dbrsE
iRV Googlex v 7 - R=VYDBH N 5, TOXR-T % T
UL, B OWEHRAHESNE T,

AMR/AMICH BT BRFAHHE & A —42—DERET

KBS A —F =350 EEORBICRE SN FE T, [ELT
SN 5 MRBEEDIHIML TV B2, WS4 7 R
FBEEHTIPPREE 2o TV E T, EHEE~D AT TES
DIRAZ7URNVPEVIRNSREZEZTI—FLAEND, M
LAN % EO%EEDP S ADANERKE T2 RET 512id. REFM
BoOEMEREESRD LN E T,

B DORETRADPILL b 2 e, BN IHURE D LI
DET, B L72LkHIC, A—F—3HTE, Hr0iEdb-E0
EVWHGEBHEOTICHESINLZZELH Y TTA, TNTLH
Ty 7 EENI O LOEREECE LA EL/NI N T v 7 Ll
FBTERITNERD A, BEPEKL ZNER21TZE, ZEME
MEBEEZLEOFTA v =V 2 EMICTa— Ry 5208 H D T
To BE)T L FIA TN FROEEZHIAN T v 7 25
WCEDTTESELZ LR ETH, HERy VT—2 - ¥

TIGAMT 7 F YOOV EHHL, ZRIHIGT 5
BoOF—=% - aLr Pk ET, Lo T, BEZE
ONIE, Ay PT—2 A VTFTARTZFXDIXMEIEL
THIENTELDIFTY,

KHEBENICT LI EE, Ny TFUEBEOFT R « A —5 —RKiE
A =5 —THEETT, LLOH. A—F —WRsttizz v
F— e A—F —DOHBBEIEWIC 2 AN, KB TR - A—
F—IZHRLEFZFNTEL LI IC LV EZEZTVWET, &
72w FARVADARER AR PVTEBEEENT L2012,
A—=F —R) — ¥ —CHHAT 58E 70 b2V E O MR
BOREHRBNER L 2 uE % ) R A T4 1 v ARBEOW
BV OPHFEELTTH, ZoRD—HKNZ L DIFI900MHz.
2.4GHz. 5.8GHzc% 0 7,

A= — B ORETIE, A—F B A—F—LF—% -
aL 2z ZMoY Y 27I2900MHzw QM ZEIRL TwEd, &
DRI O LRI AT 5 2.4GHz M L ) SR EE AN
Vv P CHlEHAICERTBY, EBHE F—y-aLrso
T ANy UDBIERLET, L L. BHXHOV2 5T
5L, ZORWEBGEICIEEYS T 2 (B v Ev ) R
AHY FT, IGHzZ R ORI Ny 7V ERB DA A/ KB A —
=1L o TR AHMEZBIRT 22 L2 BKRL T T Fhe
ERDCE A= —DY AT LA OMIEE DT REI 72 5 K 5 1
AN 2R DB E > T FETo ARMNR - 7V —THh 5
WELZEHEMNZAZ, A= —MBIOA—F—LF—% -
Ly & B OmMEOEIED—FITET, MYA10E, EN (WM
M) KEH#E D —ff e L CEN13757 ICEFR ST v E ., MM
A - 7a hapizonTid, EN13757-412FFE LRt EiTw
F¥, FDOMD 900MHz DIEHEALIZBAE#EFT T,

ADF7020' & ) ) — 2Bt ®ADF7023 + 7 » ¥ — /N i,
900MHz#EHED A 5 1) ¥ 7 % ZUICERET SN2 T W7
Edh, B MANZFEEIZHERT 5T AT AIZHE LTV ET, M4
IZADF70200 70y 7 &R LE9,

RSET CREG{1:4) ADCIN MUXOUT
7 7 7 ¥
ADF7020
Riwa OH POLARIZATION | | LDO(1:4) OFFSET sgﬁggﬂ TEST MUX
-:ORRECHDM""
- _—
LNA L.
RFIN FSKIASK DATA
F FILTER 1 Rss| }7 MUX {7 BIT ADC || DEMODULATOR|— | SYNCHRONIZER
RFINB
GAIN @ , -
[ OFFSET J
CORRECTION CE
CONTROL DATA CLK
TxiRx
CONTROL DATA IO
[
FSK MOD GAUSSIAN A _
CONTROL ™| FILTER [™|MODULATOR AFC
] CONTROL |t ) INT/LOCK
|-—
i A
DIVIDERS/
RFOUT {)%— MUXING | —— DIVP MM +1 —d Y
SLE
vco - SERIAL SDATA
cP | PFD PORT SREAD
- CLK
- DVR —pne osc[ | DIV j SCLK
5 i &4 3
VCOIN CPOUT 0sC1  0SC2 CLKOUT

X4. ADF70200#gE7 0Oy 7

Analog Dialogue 43-01, January (2009)


http://www.analog.com/jp/processors-dsp/products/index.html
https://www.google.com/maps/d/viewer?mid=zReklSu043lk.kZ_YiimMzyXc&ie=UTF8&hl=en&msa=0&om=1&ll=43.325178,-4.21875&spn=90,-33.046875&source=embed
https://www.google.com/maps/d/viewer?mid=zReklSu043lk.kZ_YiimMzyXc&ie=UTF8&hl=en&msa=0&om=1&ll=43.325178,-4.21875&spn=90,-33.046875&source=embed
http://www.m-bus.com
http://www.analog.com/jp/rfif-components/rfif-transceivers/adf7020/products/product.html

ADLS3xx

ADLS55xx

[ ADi COMPONENTS
5. AMRMEDAHBEA—5—

BRI EREEEDOEME T ¥ —/YADF7020
F, 94t 27 —DISMuiik (P ET433MHz, BINT
868MHz. LK T915MHz) TEMfEL 3. Zo®iE, B4
BEZEBREFRETFOs FIOFN - R=2Z2NY FRERLT
WET, AMRISHIG L7z &30k 4 2 — & — R oM S — F
REEHT 5101k, —#ICADF7023. 7y 7. DI O

AP TO
BACKRALL

MBSy T s a v R=F T b, FRICHEE TS b 3Nz FELT
THY IV Azaary bu—3BRhETT (M5%22R),
ADF702313. FhomEHEIED—T8% 17§ 5 MK EENS
Ey PRISCa7##£ B L TWa 720, Nl f27uary bo—
SOAEEZRBICEK LTS, SNICE - T, BESHICH®E
A7y Ma—=IRRLEIIRAZEIFZIETIEAED) FHA,
A—x —BEaat . ADF702xIC X 2 X 5T 7 T A RS
DL Ty XU IUREIMELN, A—=F—LF—% - aL
OV Y IARLETEIERNS, ZOT7 7 I —EEEHEE
LGB TwE Y. ADF702x1270dB% Llals 7o v
FUrMREEREL, ABELWEIMETPHTEORS X VKK
70dBE L CHRELEFTZHRIBLTELL Fa—F¥52 &h
TEF9, BT v v AVBRFEIIH40dBTH Y, EKEF T —
FL—MISLT-120dBm & W EWEIZZR D T3, 24t
RElkiED ZigBee® V) 2 — 3 3 ¥ & ) 20dBULE B WET
T13O

KEY

— ~f— —— ——
LT HAM [Zighes} LAN{BOZA1) PAM(BT]

SOMETHIRG ELSE

WﬁNéBUEJ B}
ITERNET

X6. EARYRT—7

HANZRY R 7—%

FEEFNISA—F =D L ORETE S % LTI R BHT,
BHEMR T AV F— BBk Z2 RIEZ T, 2oz iE
ALTHEAERCE AR RN ET A2 HEEHAE LTV
T, BHESMHIE, A=k - 7Yy FEBPENL T LT M I
I, Ay V- EEEOFEEOR T THIZL. EREAMN
BB L L) ELTwET, SHUTXoTY 7IVE A 402l
FEIEMAIREE L, MBELRLANE—OiE4 K CcE2 L)
HBH—EAPRZZONTVET, L& 21X BEIFRL TS
LEDOY— 7 AMIRIC, BHOSHRIEREICI S | R L
POV TLEDA Yy =V FIEA. RERBOREZWS X5
DHLZENTEETT, TOLIBRYARE, AvEe—VEERTE
LREMTAATVADPRLEIRD T, E612H 9 1LY
Ty TEEDL G, BIAMHNA—F =2 N L THERNDRERE L
RREL, —FRX¥ vy bx@EIRELZD, T—=V - XU Txt
TWZFTHIEREPWRIZEZDET, COLIBRVAT AT A—
- L RBBRBHOMBEZLEL T L7720, A—2--T)7T -
2y F7—%2 (HAN) (N2 EDRHY T, 22 TH,
ADF702x % ZigBee 72 & 900MHz A NG % £ 5
ct ;) L:&O"C‘I‘ij‘o

Analog Dialogue 43-01, January (2009)

KIS OERERE L. AMICHEHETAR—A - 27 - v
P — 7 BEEHEIT B XD IR BDIMTIELEDFTH S &
ZZTOVETH, ZOVATLOEADENWZIZ, BHAELL D
BENHANNTO VY 22— 3 Y BRICEBMICID A TY
I3, MOk —2H -7 - F v T =2 DA A=V RRFLE
j—b

bt

TFaT - FNAL Rk, AY Y Y ZHYIFICRE NS v Y —
N, BHEHNF Y 7y by RET Y7, 7TA VL= 3 V80,
TR 22 & o I S v HA 2 G S A IO A A2 & B T
W9, BeEMILINEERE N T v ¥ — YADF702x 1%, 8
5/ AMIMIED A =& —ICFHTE, WREED X — & — ik
ST ORELEMBIT T V)2 —va i) F
e

AMI: ZA<—bt 27Uy Fid, TAVF—hFZ2mEL, &%
I e REIR D ERTEX 2 FEH N e Z2 ohTwE
To 7B TN L XRIT AN F RO R CER TN
A AT LI EICE TN EFHL, FRIZINFT
AN F=HREOM LR T A F—HHOREIIEDTHEF T,


http://www.analog.com/jp/rfif-components/rfif-transceivers/products/index.html
http://zigbee.org

SEXW

1 www.analog.com/jp/analog-to-digital-converters/energy-
measurement/ADE5166/products/product.html

2 www.analog.com/jp/analog-to-digital-converters/energy-
measurement/ADE5566/products/product.html

3 www.analog.com/jp/analog-to-digital-converters/energy-
measurement/ade7166/products/product.html

4 www.analog.com/jp/analog-to-digital-converters/energy-
measurement/ADE7566/products/product.html

5 www.analog.com/jp/analog-to-digital-converters/energy-
measurement/ADE7751/products/product.html

6 www.analog.com/jp/analog-to-digital-converters/energy-
measurement/products/overview/CU_over_analog_
ICs_meter__energy-sensitive_world/resources/fca.
html?ref=ASC961

7 IMS Research Report 2008

8 www.analog.com/jp/blackfin

9 http://maps.google.com/maps/ms?ie=UTF8&hl=en
&msa=0&msid=115519311058367534348.0000011362

ac6d7d21187&om=1&11=43.325178,-4.21875&spn=90,-
33.046875&source=embed

10 www.m-bus.com

1nwww.analog.com/jp/rfif-components/rfif-transceivers/
adf7020/products/product.html

12www.analog.com/jp/rfif-components/rfif-transceivers/
products/index.html

13www.zigbee.org/

=&

Austin Harney (austin.harney@analog.com) i&. 1999 4
W7 AN R, 7Y »®University College TEF LY 0
FLEEREL, BEKETIFES - TNAL L XICARLE Lz,
BRIV Ay 7 AR—ZRLFTDHISMAIET A ¥ L A8 T A
YOTTNr—=vay s YT TT. AR Yy —,
HEL Wb LB ITRM AR LATHE T,

Analog Dialogue 43-01, January (2009)


http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE5166/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE5166/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE5566/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE5566/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ade7166/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ade7166/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE7566/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE7566/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE7751/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/ADE7751/products/product.html
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/products/overview/CU_over_analog_ICs_meter__energy-sensitive_world/resources/fca.html%3Fref%3DASC961
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/products/overview/CU_over_analog_ICs_meter__energy-sensitive_world/resources/fca.html%3Fref%3DASC961
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/products/overview/CU_over_analog_ICs_meter__energy-sensitive_world/resources/fca.html%3Fref%3DASC961
http://www.analog.com/jp/analog-to-digital-converters/energy-measurement/products/overview/CU_over_analog_ICs_meter__energy-sensitive_world/resources/fca.html%3Fref%3DASC961
http://www.analog.com/jp/processors-dsp/products/index.html
https://www.google.com/maps/d/viewer%3Fmid%3DzReklSu043lk.kZ_YiimMzyXc%26ie%3DUTF8%26hl%3Den%26msa%3D0%26om%3D1%26ll%3D43.325178%2C-4.21875%26spn%3D90%2C-33.046875%26source%3Dembed
https://www.google.com/maps/d/viewer%3Fmid%3DzReklSu043lk.kZ_YiimMzyXc%26ie%3DUTF8%26hl%3Den%26msa%3D0%26om%3D1%26ll%3D43.325178%2C-4.21875%26spn%3D90%2C-33.046875%26source%3Dembed
https://www.google.com/maps/d/viewer%3Fmid%3DzReklSu043lk.kZ_YiimMzyXc%26ie%3DUTF8%26hl%3Den%26msa%3D0%26om%3D1%26ll%3D43.325178%2C-4.21875%26spn%3D90%2C-33.046875%26source%3Dembed
https://www.google.com/maps/d/viewer%3Fmid%3DzReklSu043lk.kZ_YiimMzyXc%26ie%3DUTF8%26hl%3Den%26msa%3D0%26om%3D1%26ll%3D43.325178%2C-4.21875%26spn%3D90%2C-33.046875%26source%3Dembed
http://www.m-bus.com
http://www.analog.com/jp/rfif-components/rfif-transceivers/adf7020/products/product.html
http://www.analog.com/jp/rfif-components/rfif-transceivers/adf7020/products/product.html
http://www.analog.com/jp/rfif-components/rfif-transceivers/products/index.html
http://www.analog.com/jp/rfif-components/rfif-transceivers/products/index.html
http://zigbee.org

	スマート・メタリングによるエネルギー効率の向上で 世界をさらにエコに 
	はじめに
	新たな可能性を開く電子式電力量計 
	AMRからAMIへ 
	AMR/AMIに対応するRF公共料金メーターの設計 
	HANネットワーク 
	結論
	参考文献
	著者


