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Abstract

In this paper, we propose a new RF education
system using real module that engineer apply at
actual companies and laboratories. The proposed
system provides beginner and college students with
effect of RF hardware The

Optimized RF education system we present is made

a real education.
up of a real passive module, active module, mobile

communication module, DSP based system.

149

o2

> o o

4z

2
>

rir

o it & & @ fy

o

ol
ol

Ab-g-8kaL

>
=

oo [0 X oo B A oo o T (L

e
_0|L
2 K
)
tjo
ool

o ofN D

B

olr
K

ol
-
2

4 lo
r o X

oo
ol
ol

f
=)

=
=

il

o
El
Ho

=
=S

Mo =
2

AR, 2353

=

L oo

l

l

Ol

2

o,
o o
N

of

ol
24

8 =] 31 =

LNA, HPA
VCO, PLL &47], Frequency Up Down Converter,
Modulator / DemodulatorE %33 E@AH A

oldo] AAAor HQdH, £HEJ| Diode, B Diode

2 o rfr o 9% Ho o
o il

oo 8 . of

=
EE,

e
o

2
>

A
il

2 7HE 5% &4 52 olgdtel £¥ BES 47
@ & g el Basth oldd /€ 3G, 4G
oJ5EA B olEuE A7 7ol HgHch



20084E CHEHMAIE S

2

A2

i
St
2
2

2

ol
il

o T

o
o,

A A 5}
RF A2=¥1&
@77k ALY

o o
~

o )y
M

[ Of
e

-

o

ol
Rl

(2

fue)

to

)

1o
olr
)
o

HN

&)
<& RF Ala"e] 37o] H
olg], ~AE

[>

2.2 A¢E RF n{ Al

A etEl RF S A
&, RF¢]
7 b

Zz9
o =

2~ €l
—

4], PCB % RF PCB9|
Mo A Aato 9 Al
el 9]&}e] Attenuator, Monolithic Filter,
Micro-Strip Filter, SAW Filter, Duplexer, Combiner,
Antenna, Coupler, Detectors¢] 545 ©o]s|star RF
System.ol Al AW & BEo FAHAOR AEHI
AAE =R 74T MMIC RE/AAES A 44
&7] 918te] RF MMIC Switch, Relay Switch, Digital
Step Attenuator, Voltage Variable Attenuator®] 574,
S ol3lEla 423 REZAY A% old @
T gt FIg W o]

8t WH,MMm R R s

ME nﬂi rLr

]

Eal
2
A

2=
T EE

(LA
1 1 lof

l
=

&, oo oo
¥ op op

=
T

d371E
Apga.
RF System°ﬂ*1 e PR
T o] & 3}7]
LNA, Power Amp9]
o] 3 &} it
Ao g,
545 A%
Direct Digital Synthesuer(DDS)[l]-J
T4 Z2dd gty
DDSE o] &3te] FSK, ASK, PSK EE# oA
sti FM, AM &S Fd3sto st} %
A7), Hutely & o] gt FIHRIxIV|e] FT
g "2 As AAE AFstn AAd
Awj71e MMIC  Au)7] 9 Wt RF
E WA g9 AGC(Automatic
Gain Control), ALC(Automatic Level Control)<
olgfztar Agst &k Walol] tlste] RF System©]
olgfsta ul-g AAE AH&erh =
A8 FPGA, TX DAC, Hlo]=m=
ZEH, I Q Modulator, I Q DemodulatorE ©]-&3}%]
CDMA, WCDMAS 9] R I o R =

ofl L =
H—=

9)8}e] Gain Block,

x4 =i}

4%

dee

SR

ol

AE

=i}
=

150

ol

o,
41 Ml ox Mt

M

et

[e]
=

a9 1. 1110}9 RF L

/\] 2~ Eﬂ

II.

>,

<3|
hd

© RF o8& A~ Asur)
% WCDMA Transmitter®]
e 7}3}“ U} CPICH(Forward Common
F3tn REdoAd v HE

0.999, EVM = 1.19%¢] <33

1=
o

o
A
-

i o

5 el
=h=

Pilot Channel)[2}&
39 2™ Rho
ds F UATh

=4
% Agilent 01:16:24 Jan 1, 1978

ook 2

d

] HoHl

H-CDMA Freq/Chan

Center Freq|

BTS  Ch Freq 1.00000 GHz 1.00000 GHz|

Mod Accuracy 36PP Averages: 5 PASS]
Center Freq 1.000000000 GHz

Rho: 9.99986
EVM: 1197 rms

1/Q Measured Polar Vector

313 7% pk
Pk CDE:
-57.25 dB
at C8(222)
Pk Aotive COE:

CF Step)
5 00000 MHz|
o

‘?

AN
N

<

fctive Channels: 1

Capturing data...

1% 2. WCMA RET

P

R
Argow Hgold

A
[1] A Technical Tutorial on Digital Signal Synthesis,

1999, Analog Device, Inc.
[2] 3GPP TS 25.213 V6. 2.0



