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A periodically resetting integration angle demodulator device and method
thereof, comprising a multiplier and a periodicaﬂy resetting integrator (PRI),
which demodulating a continuous-time angle modulated signal and generating a
discrete-time demodulated output signal. The waveform multiplier multiplies the
continuous-time angle modulated signal with a squared wave whose frequency
is integer times the angle modulation frequency. The PRI periodically integrates
the output of the waveform multiplier for a period of the reciprocal of the angle

modulation frequency to generate the discrete-time demodulated output signal.
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In particular, the proposed angle demodulator is realized using fully-differential
switched-capacitor (SC) circuits which provide good linearity and well suit for
IC implementations. The demodulator design achieves a small area, low power,

a high speed, high sensitivity, and high reliability.
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O.odd

FH LS SR AT feekl > BT EE B ey 26 ¥58 i ais i 1% > 5249
RERFTR I C, ~ ¢ ) ZHBIRER - TSR TR < Fa R AR (v, )
SRS 2% (sine) AYBIERIHRF Ry L B A B I SR e

BB S — M 6 F 0 oas N = 2468,.... - H
V)=V () + V() + V(D) + V() +---+V,,(0) AT REAS AFEE (15)

[ C\ ven €OS(07.1) cOS(A (1)) +
Coven €OS(27f £)sin(Ag(1)) +
C, pon COS(47f t)cos(AP(1)) +

= Ve (D)= Cyoven COS(BALNSINAG()) + | oo (15)
C e €OS(87f 1) cOS(AP(2)) +

C

s.even COS(107f 1) SIN(A (1)) +-

v, BB TR 48 26 1R IBEIA EEIRRRRIEAAE (1)) IR

(16) & -
ni,
Vrr O] =V (D= [V (O
‘ (n- I)I
_C()L\LH COS(Od f) COS(A¢(t))+ ]
C ven €OS(271 1) sin(A (1)) +
"o | Cy ey €OS(47 1) cOS(AB(E)) +
e | |G eSS
()7 C,W, cos(67f.t)sin(Ag(t)) +
C4 even COS(87# t) COS(A¢(1)) +
Cy o c0S(1077,0)SIn(AG(1) 4+ |
= v().even(n) = C().evcn 'COS(A¢(H))
V() even (I’l)
= A¢(n) = arccos ——C—-7* ............................................................... (16)
0.even
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FHECAS R P19 50 - BB B 28 26 $158 “MAEASE 1% » i
BERATA A C, ~ ¢ ) ZHURSER - TS AR A E R R et (v, )
BLrTS- 2 ER5%: (cosine ) RO £ FE SRR MR I ERGE

(00161  Fq LA b HEEET 4T - ARZEHA 0] LA il A SRR I S A
HUGEC 0 TR SRR (AR R S (baseband ) 553 - FREREEAME
BRI A 26 i AT SRR SRR - R B -

[0017] ESFIRFZBI5E 3A B BARRBAGER A SRRt
BV - RBERERE T8 A P 1 B B B 2 A FE S S B R A 2
RENEZE RTIWITEARZEHEESEN 2 H
Voo () = A+ Bcos[g, cos(2rf.1) + Ag(1)]

Hrb > 4=07,B=0.01,¢4, =2.2, f. =100kHz

/

W

AP(t) = K, [[Ramp) > 1/T, = f. =256,

A o Ag(1) 3TE £ ramp function » #EEIE 0 2 2n - THEARVER AN P E]
5 airB o KRV, (0)=cos(K,,,,nT,) > TANFEEH S F R Al e B SE B A 1LY
JPBIRS b AREZ » FERERY, i (1) = c0S(K ,,,,nT,) » WO 3A BIFT7R  a ~ b AREE
MPEER > FTHERARAESRIER - BI05 3B BIFTR » (Ao g, & (B
TTLCHAUAS R - EIL A DISRER AR A SR o, SEAERAE - R AT R
WiHURRE TR ESENE - FHE—TME - AR ERTREE (4) 1
TEBASEERUAR—EME (A, =2.2) FRIELERAEFT G R B © A -
ZREERAIIS ¢ WOMENG SRR - BRI EL AT Rt R (R T Y 22 2 R R 47
HURKG TRERE > BEGRIK] g (BN YEREPMIE AIER R B -

(0018)  BRT LutFl 2=\ R I AR AA 2 f R S S B T
RESACSCE STRIBITATER R 2 o) - AHAFRIEREEE TR E GBS  HRARS

BSE 2B K 4 18> 55 4 B R A UG A SR U E A E B B2

Ly
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EEERSE o BOPSRRES 22 PRI AR R R S R AR SR
TR DS — 58 —ImEERat - e E A i TR EE 24 TEEREE — T

HEEASE TR SRR - DA I A 22— 58 i AT o s ARRF ) =GB B 1
B A 1% B BRI R U8 8% 24 Bl i EEEAIR - FrPE IR R
HEIVE B B AR ae 2 —FERE 28 ~ —ERIOKES 30 K —FEA 32 K—F¥
BATCHR 34 « Firp - ERH 28 sE sl T R 2UIE i a4 24 BLERHORES 30 YR
AN > FEZ 32 B 28 BELEFMOKES 30 Byl » BERFDTAR 34 BAFE
7 32 AlghiE R o R o EEE _imEAAT R EE I 28 HIRE 32 TR > Hi
R BRI R HE RO ES 30 TEE - BARITH: 34 INEFRBORERR

Hik o YMAEHIEE S 32 BCGE o (EEIIEEERE s 26 BIPIELERIL
Raw 30 FHSRERE - ISR RAF R 0IA R S HHERMORES 30 #ylm LAl
Rl o

u 1
T’X

mﬂ
T

mﬂl

[0019) HIEIRFZ2EIEE 2B K 5 [ > 26 4 [E]5 A 25 A {50 FH Bkaies e =C
YT A 2 (T 8 o M BE RS ] = T TR AR 22 (REE S AR T =X
SERAMEERETES 28 20 1N HE S — 22 EIA M E RO E A U
ERISFEERY 36 ~ RIEBHEMKEEEHUE (correlated-double sampling ) YHAREZ
£ (switched-capacitor) &% 38 - 38" - R ZEHEEAN: B EE ) U EE A
(switched-capacitor) R 40 - 40’ je—ERHORES 42 - EBELIGEE
TV EE A UIER R B RS 36 BN P % as 22 0 R 2B IKEE MR
( correlated-double sampling ) YJ#aEE A=, (switched-capacitor ) FE % 38 ~ 38’
BMEERRIE e s 22 BUERCORER 42 AR - 2R EERE
SRR S (switched-capacitor) BEE 40 BEMERE 4 22 BB HREE 1R AR
(correlated-double sampling) §#aEE 755 ( switched-capacitor) B 38 &

EE RS 42 it EEPEMHTEEERE S U REZR N
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( switched-capacitor ) & % 40" B M &#E & 2= Z B/ K B U B
(correlated-double sampling) §J#aBE 255 (switched-capacitor) ZEE% 38,
EEOR AR 42 s - BN > 2EEHE EERO VB S REUE
REFERE 36 LNENERSHIER Cuvm & Cip il v © vor ZBARTUIHE - ¥
EPEAR S 20 B BB TR AAGRE - DU A i s it s J e A
R UiaHst o MR BRI IERR 22 - W TRER: 22 FEBEMNEREREAT vi
Ko aare o BRABHYTH » (AR5 EE A 2RI LIELLRIESR VR - R A
PREEERYERE © P TRESs 22 B2 =8B E B UIAE S IR R
FPEERS 36 IUWGFEEA TG % - Wi IR IRt ok b BBk
R TS 0 DUES 88 — W AR BT - & 2 B AE IR B IUAE
(correlated-double sampling ) §J#38E 252, ( switched-capacitor ) 51K 38 - 38’
Z BB YRR Cum B Coup FRIEESEHAMER wigs vo i BEBAYIHALU E3E
IR 42 CEEREE - EER RS 24 RS —wmH ey
SRR - DARIEEASS ZBHEIGE - &R R EENMEERSY]
HEE AT (switched-capacitor ) BERE 40 - 40 G H2uth BRI £ B AR R 2
WS RS - S 0 BRESTTREN ISR  WEHESET
TR 5 Rl AR SEERATTE A SR BB RO 88 42 BRI AT AEME - BRI -
IR EEh A EEE S UHER T (switched-capacitor) B 40 ~ 40°
PEREE RS HH 2 R E R AR/ NI (Cop K Cup) MEFTR E B » &
Cop ETTHEDNF » 55— EBESS Cup EITINE + KE—EHH% Ciap B Cup I
HEFT MEEIARIEIE > Cup &S > Cup IRE » WE—3K » ATLUER N REIETHY
A EER S TR - SR BB A N E I R TR AR B 4 -
(00201 Hrbr - { FRBEEARS R AVERAE B B D R A 2B, -
BIa0 1AM R - R AT R R A E R R E rT E IR AT E R - 2. 58
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12 B REREEW KA AR ST ERER A - JOKIRSE
Tt Fr B o 3. W g R ST AT T ERIEE P G SRk A M7 IR 8 AF e i BRI T
LU SRR R R - HBERORr O B B a2 26 B3k
HER 22 Bk WPk 22 GESEUCSeRTEGIT - R AEEL R AT
HE - (H R B S B RAF IR -

[0021]  GH[EIRF 22 BE28 2B @ 556 6 @ - 28 6 BRI SRR
& o A ER S10 > SEig— 2 PRaFat I - B B A e R AR Y 7 IR - AR
BB R BT AR T R T EE AR AR A - WP R S12 0 iFi
EREIR T U R 28 24 IR EREE— I R R S AR - DO TE— 28 i
SR o EIRAIAER S14 - R EEIEE B 248 26 ¥ Jf’r::fl'uu&‘éﬂ%)ﬁféﬁu
R P (S 2 B R, - 1S — A ARt - BEEEIE

Eoren 26 FNERER BORERTVRERS - 2 B AR T A R
HHERSR S R FHEEET SR S10 FEILL SRR RIBT BT E B
SIDIHE -

(0022] A bl » ZSEE A AR I B AR S0 BT - RESAHE IR

TR EEREITHR - BIIE N SeRTRl R AR LS hes - (R ~ AT

[ QR LR B R 2 S SR B R S RN BR S - HL v RS & e R
o iRk« B — DT S - AR - SNERERE ()
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