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Fig.1 Transceiver architecture
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Fig.2 Topology of the modulator
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Fig.3 Schematic of the demodulator circuit

JE RS E ) A5 5 A5 AT LAIRC B A5 5 v e B R Y
— A S i

4.3 fRIESREN

H T e 2 B 1 BRI L S 3R 45 v 1 2 WA WL A A R
{14 17 o VL AT 3 ) AR IR 75 0K 3 CLNLA) L 8K 1T 7 T2 AT 1K e
PR AR B R R A AR R e E L, B
B T AL M PR 2R S DL X R G
58 L X SR A R g ) N AR R R L R B L T
i 3 T 3 #E 0 g AR R B CMOS T2 N JC TR IR 49 2% 45
Fag %) i 8 28 AT ARG AL DA b A R

TG R TR AR 2% R 75 22 B O B, & A bk B A Pl T %
Xt 51 A Al M P, 3 A58 R LA 3R AR AR w0 4R
FE LAY T B INAE . Ak X b gk A s T
B HL A SR 1) MOS 5 16 18 M S

W 3 froR . g P8 48 RE S A o OR 2240 0 A
SHL T s SR FH — A AN - £ - F- 15 7 5 2% (Balun) o 52 3
PR B 2% 43 1 % 3% Balun i AS S 4 3t U i 7E 5000
A s D B AE 2000, 31X S BH BT AE e $2 44 T 6dB 19 HL R
W25 L T AR ABREE 0. 8dB., il H 25 i v FE 1 25 K
5. 2dB. Balun J& ¥ii; f 8 5 26 5 ESD 25 4 L 45 (]
R T H ) 41 BELBE AR 48 190 45 SR T — A 1 R R A
5 - AL I A7 9 % 10 AT i DG TE 9 45 4L T A K Y H P B
£ AN T JG R TR A 25 B A F OG5 e S 30 2/ Y
HL S 0 o 3 (1 A A i R 48 AT T — o 1 HL R B 25 O
JETRIEEE) L X N T B3 A R 2 USCHL Y R S M B 4y
.

SCik (2] H BF i 1 15 45 0 U8 T G TR A% 2% 2R FH 2243 19
AR (LOD Hi A Ui » 3 6 F 5L R AU & ML K B 52 Bk
SRAR Iy 5 . AT v SR FH SR o A iR By A UG T 1L B 11
ZE AR S B R R IR 45 AL 3% B L R B0 AR
WAE ST B R A PERE (B L3 2) . 7 b, FE AR 4R
AT LG 45 3 B R A1 L S A M
e HL 2R R 3R T T M AR A IR AT S 1 R AR T X
PRI R W ER AR R T —4 RC-CR IEx k4
DR A AL A 22 90" B IE SR ARAE 5 » 58 W I 32 fif

TEEAT 25 1 o BEL BT A0 i i 1) B b 2 (R Ah S



573 R EE

A8 v A REFID 3255 4% 6 il gk 381 A5 e 19 e 3 1405

B4 JEHESS R R
Fig.4 Die photo of the modulator
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Fig.5 Die photo of the demodulator
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Table 1 Modulator performance
Parameter Simulation Measurement
result result
Frequency/MHz 915 915
Input P1-dB/dBm 15.3 14
S11/dB -16.6 -16
S2/dB -16.4 -14.7
Insertion loss/dB 0.8 1.17
Isolation/dB 38 33
DC power 0 0
Die area/mm? 0.096 0.096

2 TR A TR R L

Table 2 Demodulator performance comparison

Results
Parameter Ref.[4] This work This work
Ref.[3]| . . . .
(simulation) | (simulation) |(measurement)

S11/dB - - -12 -10
Input P1-dB/dBm 5 —4.5(11P3) 5.2 5

Voltage gain/dB | —5.5 15 6.1 4.9
Noise figure/dB 11 17 7.7 9

LO-RF leakage/dB| —62 - -34 -37

LO-IF leakage/dB - - -43 -39
LO power/dBm 7 0 7 9
DC power/mW 0 9.2 0 0
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Design of a Modulator and Demodulator for UHF RFID Readers”

Gao Tianbao', Wang Jingchao, Zhang Chun, Li Yongming, and Wang Zhihua

(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract: This paper presents a modulator and a demodulator designed for UHF RFID readers. The proposed circuits are designed
and implemented in a 0. 18um CMOS technology and measurement shows that the modulator has an input 1dB compression point of
14dBm, insertion loss of 1. 17dB,and isolation of 33dB. The demodulator has an input 1dB compression point of 5dBm, noise figure of
9dB,and voltage conversion gain of 4.9dB,which is negative in the conventional structure. Neither dissipates DC power.
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