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Overview for RFID Radio

Loss[dB] = 20 |og(@j ~10log Gt —10 log Gr

Antenna gain Gt=3dB Antenna gain Gr=1.64 dB
f=950MHz N *
Distance
d=10m
Base
station Loss ~ 47 dB Tag
EIRP = 4W Receilving power
~-1dBm

Tx Antenna Gain 3|dB

Rx Antenna Gain 1.64|dB

Frequency 950({MHz

Distance 10|meter

Speed of Light | 3.00E+08|m/s

Loss 47.36|dB

Tx Power 46.43|dBm

Rx Power -0.92|dBm




Overview for RFID Radio (2)
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Overall Block Diagram tor RFID Radio
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Power Generation Circult (rectier & charge_pump)
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POWEI‘ Management CII’CUIt (LDO voltage regulator)
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Power Management Circuit (oo rest
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Power Management Circuit (eset

.. pmasiy

awdd. | "pch'
net w=Eddn
~{ v
: I=Bu -

pmosdy

naetd | Mpch
- net1 w=E&dn

*{ rets
|- 1=5u -

. -rrn';hrr
w=50En
- agnd
I= gSu
- fingera:1- aghd

m:t.

netd ﬂ‘h%]e ra:l

net13 fl'r":%;ers_ﬂ )

Topmagsdy g, e L PMosEy L
.. awdd| "peh' . avdd "peh”
net@s w=30n net w=1u
e *{ avdd - *{ avdd -
|=%u 1=2Au
| neteez2 ﬁncijer's'ﬂ 'netﬁ ﬂh?e'rs:T
) prnos2y
"ech™ etA62.
w=1u nets
net@s2 L
[=2Z@@n
finger=1 Lret 1
m:
; nmos2v .
.v . .. netB| Mnch!
ne‘H‘{E: w=2u
L agnd-
[=3u

.ﬁgnd flrj%ers:T

L pmMasZv )
o Lawdd "pch!f
netgz 4 w=1u
owdd
1=20u

ret@z 4 ﬂﬁ?ef’s:T
‘nmasiv " "'
. net@z4’ Unch
Flet w=01
*{ agnd

s

: ingers: T

agnd s

L poazv

crvidd
netﬁ?ﬂ{ f
a

‘nmos2v
rat

h;etla?_{

ugnd

11

fingers:1
rrl

inchil
w="1

d. .
S
fin?ers:T




File Edit Graph Axis Trace Marker Zoom

S HEOF®SE B u K

218my, 226mY

?‘.h i v%—z"‘ A\\

P ication Work for High-Perf i
— U I“i"c/. Application Workshops for High-Performance Design O



13

Demodulator Circult
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Demodulator Circuit op evey
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t (Envelope detector)
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Dem Od U|at0r C| r'cu |t (Comparator)
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Demodulated Signals
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Demodulator Circuilt (ing oscilator)
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Dem Od U|at0r C| rcu |t (Bias and Control)
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Modulator Circuit
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Modulator Circuit for PSK

rnu'ncup_,rf

o unth_umlmcup-wos ':'pch" |pm052\- :"p;;h". pmost :
o —5 =5
'E‘ =T - avdd F”tﬁ e F”d"n
& et I=138.2n I= 180,50
’ é:'mcllSQ\l-' ﬁnger&‘.} met@B? | T 'ﬂngef‘&:l netd
; Lo oL N R
‘ ot 4s
e |
|_| ' J ' bins_p .
I g I 2 Friod_var neth3a.
|J . Ll . natd3E A
I D T
. Lo bio=-n e A P
|_|I . .I|_|. . sl .S
ﬁ::ﬁ.ﬁﬁ::"".......;., _..._|1ﬂt®'6?'
‘ mimce ) I:1EI an [Buksialy
o ’ t%‘a r‘nlmcup dog’  fingara T ReetfEd fingare: f | netdnd o e
. JIU Coml . m o edamosgEy e nmoszv
o | neti” | netdr 7 neh retd
= .o It_%guaf . P .w:25 . Fetg. e \N.:Z'a Fod_-.n
=38u agh — agn —
B .antn wt=3dL . . . , . . Lo . I:1§Bn P . . . . --1E@n- . .
s 0 K. . . fingerEd lagng o fingerstl lagng
m=35 rifoszy mil | m:1




23

Tag’s Overall Radio
Simulation and Verification
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Inpu_t__l_m oedance Simulation for Tag’'s Radio
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Input Impedance Simulation for Tag's Radio
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Contlnuous Wave (CW) Input (Transient

File Edit Graph Axis Trace Marker Zoom Tools Help
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Transient Responsa m
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Only transient solver can solve
this region..
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To save time and get more insightful
information:

* Better use HB Engine
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QOntinUOUS Wave (CW) |npUt (Harmonic Balanced: HB)
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System/Nexxim Co-simulation
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System/Nexxim Co-simulation

Worst case for supplied voltage generation duty cycle = 47.5%

10 Aug 2006 Ansoft Corporation 22:36:11 Y1 —O—
Tag_in re(spcomplex(name=sp:am_out))
PWM_Tag_CoSim08102006_wst_pwr TD1
1.00 Y1
re(spcomplex(name=sp:pwm_out)

TD1

2
-
o
-1.00
200
0.00 1.00 2.00 3.00 4.00 5.00

Time [us]
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System/Nexxim Co-simulation

Worst case for supplied voltage generation duty cycle = 47.5%

10 Aug 2006 Ansoft Corporation 22:38:03 Y1—0—
Tag_out re(SPcomplex(narm
PWM_Tag_CoSim08102006_wst_pwr TD1
1.50 | Y1
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A N
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; 4
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--- Reset Sighal W

000 100 20 300 400 500
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System/Nexxim Co-simulation

Worst case for envelope detection: duty cycle = 13.25%

10 Aug 2006 Ansoft Corporation 22:41:35 Y1 —0—
Tag_in re(spcomplex(name=sp:am_out))
PWM_Tag_CoSim08102006_wst_dat TD1
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System/Nexxim Co-simulation

Worst case for envelope detection: duty cycle = 13.25%

10 Aug 2006 Ansoft Corporation 22:44:58 Y1—=0—
Tag_out re(SPcomplex(narm
PWM_Tag_CoSim08102006_wst_dat TD1
1.50 Y1
1 re(SPcomplex(nar
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System/Nexxim Co-simulation
Typical case: RTcal = 2.75*Tari, PW = 0.4*Tari =» Average duty cycle = 71%

10 Aug 2006

1.00—

Ansoft Corporation
Tag_in

PWM_Tag_CoSim08102006_average
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System/Nexxim Co-simulation
Typical case: RTcal = 2.75*Tari, PW = 0.4*Tari =» Average duty cycle = 71%

10 Aug 2006 Ansoft Corporation 22:47:42 Y1—0—
Tag_out re(SPcomplex(narm
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UHF RFID Antenna

Design and Simulation
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Design Method
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Reference: K.V. Rao, P.V. Nikitin, and S.F. Lam, “Antenna design for UHF RFID tags: areview and a
R aractical application,” IEEE Trans. on Antennas Propagat. Dec. 2005.
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Design Goals

* Primary goal is to design an antenna that maximizes RFID

read range
— Range is limited by tag response threshold (tag power
absorption):
PG,G,r
range =
A P,

— where 4R R

A = wavelength T = c_a > Mismatch

P, = Power of transmitter ‘ZC + Za‘ Factor

G, = Gain of transmit (reader) antenna
G, = Gain of receive (tag) antenna _
P, = Tag response threshold power Z, =R, + X,

1 = mismatch factor (0 <t <1) Z.=R_.+ JX_ Antennaimpedance

Chip impedance

Goal: maximize power absorption by designing tag antenna
Impedance that resonates with chip impedance
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Simulation and Optimization
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Dimensions Taken From Reference Paper

PARAMETERS OF THE LOADED MEANDER TAG ANTENNA (mm)
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Simulation in Ansoft Designer
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Swept Frequency Performance
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Antenna design provides relatively flat response across UHF RFID band
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Far-field Radiation Performance
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Conclusions

 UHF RFID tag RF/analog circuits have
been designed and tested at circuit and
system levels using Ansoft tools within the

Cadence environment.

 Meandered (inductive) dipole antenna was
designed for this specific tag.

* Ansoft team has comprehensive
understanding of EPC Global Standard




Thank you!
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