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 Design of a LNA-Mixer with on—chip balun for 2.45GHz RFID Applications

N S S A

(Tae-Seo Lim - Jae-Hyeong Ko -

Hyo-Bin Jung - Hyeong-Seok Kim)

Abstract - This paper presents the design and analysis of LNA-Mixer for 2.45GHz RFID reader. The LNA is
implemented by PCSNIM method for low power consumption. The Mixer is implemented by using the Gilbert-type
configuration, current bleeding technique and the resonating technique for the tail capacitance. The connection between
the two designed circuits is made by active balun. This LNA-Mixer has about 22dB gain and 85dB Noise Figure for
-50dBm input RF power, LO power is 0dBm, RF frequency is 245 GHz and IF frequency is 100kHz. The layout of
LNA-Mixer for one—chip design in a 0.18-um TSMC process has 2.5mm x 1.0mm size.
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Center frequency GHz 245
Supply \ 1.8
Gain dB 22
NF dB 4
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Process - TSMC 0.18um
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Fig. 2 Schematic of LNA using PCSNIM method
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Table 2 List of symbols

symbols Definition and Value

Cys AA2E M1 Ao]E-22 AT E
Im E#;A 2E M19 transconductance
wo B3 F35

Wy g Fukae

é long channel devices constant, value=4/3
¥ long channel devices constant, value=2/3
(o long channel devices constant, value=1

a9 3904 BEE YDA w4y Juus:
ERGERE I,

1983



BREFHRNE 6% 113% 2007F 117

LS
Z, = Cg 9, TilwL,+wLl,—

1 7
s wC, .
Cascode T&E& o] &3 LNA 274 A, 48 A3} w0

2 AL T 237 A8 E degeneration JHE L,

g A48 ok 4 Gl AFFg BEo F7] Aol
o a9 29 FEEAAM 98 AT o2 wAE FA
W37 A A @FH (A 49 Ng BF
WEN I 2 T} Gk
Re[Z,,]=Re(2,] ®)
Mm|Z,,]=m[Z]] ©
nl|Z,]=—kn|Z] (10)
RelZ 1= RelZ) an

PCSNIM ®le] LNAE A7 943 WA AolEgte
utojoj 2 AGE ZAAsof g}, o]juf AolE ©he Hiolo]x
Age A o537 NFming zmaste ZA g} npojo]x

P

Edx2HeY A7E AAsE Ao Fosh o
2 @) A (1D)E BAd HEANE G, 9 L, g A48
ot L,gko]l UF AAA H¥W NFminel AAA =9, C,,
kol AXW o|Fo| Wolxmg HAZ C,, L gl &F
o 3 & 4 (DF ®)e HE2A7E A J2F Q9H
L, o] g3te] 743 94 T =2 7o gA4HWA
A o5& ¥ 43 &Y viAL 39, 1 Fole AA
A€ 1dd §9E B3 4AE vFYE

AA Fze =4y A73E 29 49 39 5 R
Ak S21e 245GHzol A 1337dBelw, S11€ -14.94dB,
$22% -20.18dBeltt. NFE 245GHzel A 2.15dBolH, 1€
5e14 =Al"  ZAxE NFminol ZHE L dyrnh
245GHz W19 LNAS B4 g A#E # 3o AsAch

@£

—o—dB(S(1,1))
15 —A—dB(S(2.2))
-8 a g —0—d8(S(2.1))
10 A g
A ~a
u) 0.
e o
54 o-0 O-n
04 A-A-Ap
N
— ~0.g_, N _AADDAD
3 5] oo, B peies L o
= RNAN Ja\ o0~
o oA ~ o
® 104 ~ / o7
£ o& A o
& 4
5 54 N\ o
a o /
W 20 4 o
] \
T T T T —
156 206 256 3.06 356

Frequency [Hz]

a8 4 MAE NA2| S-parameter 2o A8 Zazat
Fig. 4 S-parameter simulation results of designed LNA.
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Table 3 Simulation results of LNA
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Gain dB 13.37
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Table 4 Simulation results of Mixer

g = L w49 A%
RF frequency GHz 2.45
IF frequency kHz 100
Conversion Gain dB 11
DSB Noise figure dB 10.8 @510kHz
Power consumption mW 7.7
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Table 5 Simulation results of Balun
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Center frequency GHz 245
Supply \ 1.8 )
Gain dB 22
Si1 dB -14.6
P1dB dBm -25
NF dB 85dB @100kHz
Process - TSMC 0.18um
Chip size mm? 25 X 1.0
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