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Abstract

In this paper, 60 GHz band transmitter and receiver for wireless LAN are designed and
implemented using the broband amplifier and mixer fabricated by standard 0.1 gm MIMIC process
of MINT. Output power and gain of the RF transmitter are 0 dBm and 1.7 dB, respectively. Noise
figure and gain of the receiver are 4.2 dB and 15.7 dB, respectively. Considering the sensitivity and
LOS test, this system can communicate with BER of below than 10 % at a distance more than 35

ESe Wi

m. DSSS, which is strong for concealment and disturbance, is adopted.
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Fig. 1. A block diagram of the 60 GHz transceiver.
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Table 1. Link budget of the designed system.
o | ¥ | 604 GHz [BW : 2 GHZ)
BT T | 240w B o ML
Wz uh CCK, DSSS
g w4 TDD
dolg AF &% 11 Mbps/ch
glole ol & 10° BER
SLIE-g: R0 ~ 3% m
F719] o]z 42 dB
71 £899 0 dBm
Qe o) 5 % dBi
Az FaH| 11 dB
Al5E 22 Mz ddoz #bHA(DSSS : Direct

Sequence Spread Spectrum)dte] ALFc}

A17]64 noise floors GRANTH)H 4417] =}
Ao} A8 ¢(Noise Figure)Z Azg 4= glck 44
717} Ze ARk (M3 2t

o o Al
T

Nm = KTB (1)

o, k& Boltzman A=e]z, T FHR% Be A
2819 Ad g Zo). ufelr] 4241712 noise floor
= A (el 41719 ARG 42 dBE Yd -1067
dBme] ¥t} CCK(Complementary Code Keying)
Z WAl AMEA] 10° BERS do8d Ey/Nogtel
11 dB o]4te] =ejo} g o7]4 Eyi= 1 bit A5
9] Hi ouAelx, No& 1 Hz e 3olxe] dae
olch ujeir] AxEloi] Pe7 = Al 3h2w]
(SNR)= 4] (2)9} 2.

SNR = (Ev/No)*(R/BT) 2

o, RE A4ET Bre A dg3o|c) 44719
Sensitivity(P)i= $41717F 433 BERZ FA1E &+
A #HAe EAE HdEA A QezAE -7
dBme| ¥}

Px = Receiver Noise Floor + SNR (3)

Adjells] BAlE o) F - $A17] Alelell 74 ¥ &

AL Aelgd A3 dERERrt ¥R, Ao
27t AR Alse}l A Sl w4 s
A A7) fading FAte] HAATCE £ Al2wlollA

o

A
T
2
=



36

HARS BAks)E) 93 fade marging 30 dB
2 F3 AAET =3 60 GHz Alze AulolA
ARl 27 ZHfie} Aldel] 2 7 BAe] gl
omz & .77 Al 35 meld 985 dB S
=l deld] dole) el $(BER) 10° olslz =
Alsled] o3 4719 A (PE A WERE
-17.2 dBme] %c}.

+ fading

Px = Px — G — Gx + Lis + Fade Margin (4)

714 Gue $41719 gl o)5, Gae 41719
gtel o5, Lise AHf-32bdellA 4 - 4717 72
o ogk &£Alol) 4] (1) ~ A (WEHFE] $A7]9) &
A71e] 28 ARES A" AEEeE B9 AA
shdnk < 2>e AAE AV 28y Ak w)
9 clojojzalolct.  $Al7|e] AHHZZ7(Power
Z3o] -172 dBme]¥ 10° BERS u&E3]

<
< A AAIsgc) wmak Sxigkal Alddolly
83 1O Al % (isolation) B4E 47 ) Fu=¢

S 2. AAR 4719 A clelojzl
Table 2. Level diagram of the designed
transmitter.
Mixer Filter PA Antenna
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Table 3. Level diagram of the designed
receiver.
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Gain [dB] 175 16.7 117
NF [dB] 4 08 55
Cumulative
NF [dB] 42 57 49 5
0P; [dBm] -8 381

60 GHz +Ad -8 34

(592)

& - 417 EXH S
E5) ok ool LO 9 YEXE 2 d9E
3 1S5 ARlsieieh <E 3> AAE 719
2 AlefEt i cloloizalelr). 4241719 Ak
ZZ7](Llow Noise Amplifier)x Sensitivity -%5.7
dBmE HESLEE 28RS 42 dBY) HEE AdAlE)
Ack

. MIMIC HMiztel 8 Z

ot

Aol A" GaAs PHEMTE= Aol Zol= 01
pmel iz, T FEE double delta doping®t AlGaAs/
GaAs super lattice buffer® ARgslgich  A=kg
PHEMTS] 2475} £=106 Gl fru=160 GHze] S

AL dedet 22 Agilent®] EEHEMTI1(EEsof
scalable nonlinear HEMT Model) 28 A}8-3}o] o

Als wd sepeels FE31%Th

<I¥ 2>+ V-band 3HF o E719] A 3
Rolr} dubHoR B HEol|E BAlS ztov] ¥
FaAke Sp HAH2= Qlsle] RFeF LO Al §Ae
S8 AlolE A P2z AAISY. 31k -
E31e J8AlE F9ERP)+ 604 GHz, 34k
FHHLONs 58 GHz, F5F9F& 24 GHzE
AAstsick

—_

54
Z= 5]
s

s 3

Va3
=
Lumped
element

LO suppression

08 2. AAE V-band 313 Fab4 E3]9 32
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Fig. 3. Photograph of the fabricated V-band down
convert-mixer".
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