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Abstract

In this paper, we propose a high performance receiver architecture for wireless communication
systems, such as Bluetooth. This architecture uses a subsampling mixer and a delta-sigma modulator.
The proposed sub-sampling mixer has complex band-pass characteristics. The band-pass filter
suppresses the aliasing noise generated by the subsampling mixer. The proposed discrete time
delta-sigma modulator has an up-conversion mixer and a down-conversion mixer. An intermediate
frequency signal converted from a radio frequency by the subsampling mixer is inputted into the
delta-sigma modulator. The delta-sigma modulator input signal is converted to a baseband signal by
the internal mixer. After that the baseband analog signal is converted to a digital signal.

Key Words : subsampling, complex band pass filter, delta sigma modulator
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Frequency[Hz] <10’

X26 vI=al—va fEH
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26 @ Input (IANE S ZEK B fupc TH 7V o T LI b DD AR MV THD.
2402.333 MHz OFFS2(E 5% 16.899 MHz, 7' 11 v J{E 5% 2403, 2404, 2405, 2439, 2466 MHz
7% 17.566, 18.566, 19.566, -12.697 (54.566), 14.303 MHz (Z#T VRSN TEY, ThTh+ &-
DEWEEFE > TS, TORWEEEYS T 7V 72108 » TEM ST JEIR
HFR2ICFE LD K26 D Output i fupc TH 7V T LI MEBD AT FATHD.
Output 3% 2 & [AEEDEEIIC A S LTV A, X 26 TIXFTLE =% T.0 I 3E BPF 4
PEIZZ2 o TWD Z ENRTEND. £, ANMEHMTTO /A X7 TRKRE L BigoTn
%, ZAUE, Input TIXHEGMEERIFTV RSN TLEN /A X707 8 EF L TWAHDITK
L, Output I35 BPF FifEIC Lo THEMELZREL TWDH e, HEMEET ORENRMZ
ENTWVWATDTHD.

#£2 VIV oY IR X DA

LD+ DJEE | EHREOREE | to— O | EH% oK
2402.333 16.899 -2402 -16.899 (49.363)
2403 17.566 -2403 -17.566 (48.697)
2404 18.566 -2404 -18.566 (47.697)
2405 19.566 -2405 -19.566 (46.697)

2439 -12.697 (54.566) -2439 12.697
2466 14.303 -2466 -14.303 (51.959)

7.2 MERERREI O« LA

AHE, X 15 D 2 BEHITHWDBERIFH 7 4 V2 DFED Y I 2 L— g UREREZRT.
Bluetooth D EETF v 1 LERZEIL 2 MHz B 7= F v /L C-30 dB, 3 MHz L EEfENL7=F v+ %
JLT-40dB ThDH. ZOFMETTZT 20, AW TIEX 18 |27~ LB 7 1 v & %
2 BRIV, BRBAE FnEh A1=19/20, B1=3/10, B2=9/10 & A1=19/20, B1=-3/10, B2=9/10
BEXE LD, 2 OBEESE T 4 V21X, fapc/AT BB SE D X HICEEI L T D, B
T 4 VE OREE K 27 1T, K27 TUX, BN 7Y v AR fpe TIER L, it
IR KD A TEREL TN D.
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0 0.25 0.5 0.75 1
Frequency[Hz]

27 Izl —3 g hGE

7.3 &Y —FE AXADC

T, 6.4 TRELE IV A ATADC OFMEZ#HERT 5. S0y I 21—
3V CTHWAIK 23 1R LT 2 $9— K% AZADC OFRE0E, £ bl=1/13, c1=8/13,
c2=158/13, al=-1/13, a2=1/13 Th 5. ¥ I a2l — a U F&HEEZF 3ITRT. K282 xH
— B ASADC OH S ALT MV EIRT . NEO I 9T 0257169 Hz O A5 52
7.169 X 10 3Hz IZZEH S ST, AEDOY I 2 b— 3 UEFTo SNR 1X78.7
dB Th-oT=

#£3 Vialb—va UrFGHRR XA AZADC)

AT1RME [dBFS] -6
Yo7 TR [Hz) 1
OSR 66.262
BEbgE Y MK 2
ATIEBEH [Hz] 0.257169
LO J&# [Hz] 0.25
7'r oy MK 213
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10 10 107 10" 10
Frequency|Hz]

X28 Izl —3 g fER

74 ZHEODIVRATL

AECIEK 15 ICR LT RE Y AT AREKO Y I a Lb— g VR A TRT. BRIV AT A
DETa v, AETYIal—LarZTo-bDa2F0EEMH L.

I al—ia R EEFRA, Y3 ab— g URERIIN 29 - X 30 ISR, 2o
2 b—3a VOFREERE, I FH—F ASADC DO SEBIC AL BT, EIER-6
dBFS 1272 A5 E AN Liz. FT-, 7 v MEEBEORIBIITEES LFREREEITHD.

F4 U2 l—a CEMHER)

TG 5 F v 1V E S, [MHZ] 2402
AT A5 5 A4 [MHZz] 2402.333
7wy J AR [MHZ] 2403, 2404, 2405, 2439, 2466
TS T E N 36
HPF 7 » ~ 4 7 B#i % [MHZ] 0.5
7Y T TEEEE [MHZ] 66.262
OSR 66.262
skt Y MR 2
LO J& %k [Hz] 16.566
7'm oy MK 213
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29 @ SamplingMixer I%[¥ 15 ® 1t HI 1 TH 5. AHIOFTEE SRS E 7 e v h1iE
FEEEOFMET, 710V Ialb—ra v EfFEERULTHD0, £2 EF UEEHICE
SN TS, ATREN R > TODH720K 26 EIRIBORKE SBERS>TWDER, 74
VA BREITREREDFE R 2R LT 5. X 29 @ DiscreteTimeFilter (XX 15 @ 2 B HH /1 TH
. X 27 OFEEFFOBERIREE 7 ¢ VX @il T 5 Z LT, TEEEICHRT vy UEE
DEBERIZ 5N TNDZ ERbng.

30 ITRE VAT ARERORTH S, IF I — % ATADC NI F 2LV 0.333
MHz |28 B ST E 5 & 1, 2 MHZ I8 S -7 0 v DG 5 AR TE
5. IF Y —{KHAZSADC OIS0 SNR 1379.3dB L7g o7z,

: | Has Sz;mplinglMixer |
=30 e~ Discrete TimeFileter |

Magnitude|dB]

Frequency|Hz] <10’

X129 1BEREHEKVO2EBHH IOV I 2 b —y 3 URER
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PP R R T ]

10 10 10° 10
Frequency|Hz]

30 2RO I 2l — g UREE
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HeE R

KL (7o F2g VT AR ERF T2 77U 7% & TS —(k8
AXADC| #E L. |ELZV 7Y U7 I, RO BPF B2 R > T
L7, BT TV T IR TORBTHLIHEEOTVIRLEZSZ ENTED. £,
P TV TWERELT D) DT, $%hEBD ADC OERMEREE T 5 B CHiET v X LBRE 7
A2 L UCERGEE QBRI R 7 c L Z 2T 5 2 & TE D, BE L7 AZADC 1%, &
K& C b D BRI O BP i AXADC & LP Y AXADC O—i & fAs bl bDTh
5. IF CANIENDHIEH% AZADC WD X FH TR—ANN Ry 7 hEE 5. ZOREO
LO {2 513{1,0, -1} & W IHOED I LAMED RN 20, fAEDD IR WERNAIRETH SH. £7-
74— RNy Z KON CEBEIT O IO EDOREEMZ D ENTES. BELE
VAT LERO SNR X 79.3dB L72roTn. ZDORIET AT L% Bluetooth 73 & D MR
WD Z L TElBENT 2 2 &R TES.

31



HEE

KFEAER T DI2HT=0, 2R W, THREZIAE £ LI ZABERITLN DK

HaH L ETET. £, FRAxRE T TEWERPFZEEDOBERIZL L D #ELE B Lk
FET.

S5 Xk
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FUFTER : CMOS RF [RIFE#%Er, Hui#, 2009

STARC ZAEHEMEEREE, FHFBE - AARIRILR : 7 J v 7 RF CMOS S HEEIK R E (G
FR) , BEEEE, 2011
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