A Study on Fabrication and Performance Evaluation of Wideband Receiver using

Bias Stabilized Resistor for the Satellite Mobile Communications System
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Abstract

A wideband RF receiver for satellite mobile communications system was fabricated and evaluated of

performance in low noise amplifier and high gain amplifier. The low noise amplifier used to the resistive
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decoupling and self-bias circuits. The low noise amplifier is fabricated with both the RF circuits and the

self-bias circuits. Using a INA-03184, the high gain amplifier consists of matched amplifier type. The active

bias circuitry can be used to provide temperature stability without requiring the large voltage drop or

relatively high-dissipated power needed with a bias stabilized resistor. The bandpass filter was used to

reduce a spurious level. As a result, the characteristics of the receiver implemented here show more than 55

dB in gain, 50.83 dBc in a spurious level and less than 1.8 : 1 in input and output voltage standing wave
ratio(VSWR), especially the carrier to noise ratio is a 43.15 dB/Hz at a 1 KHz from 1537.5 MHz.
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Fig. 1. A block diagram of the receiver.
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Fig. 2. A circuit of receiver section.
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Table 1. The high frequency bandpass filter
characteristics of receiver.

Item Description Specification
Passband Insertion Loss 2.39 dB
Passband Ripple 032 dB
Passband V.S.W.R 1.4:1
Attenuation

573 dB
at 1457.5MHz

559 dB
at 1626.5MHz

704 dB
at 1430MHz

68.8 dB
at 1654MHz
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Fig. 6. Bandpass filter characteristics.

273 HAEF oA]Y EFele Bl
Al et ofz FhA EH7E e, ol
d 7 25 ddER dgr)F 2 A7l
A48 HAED ATl fAA G AE
stelod, A HAES AT AL o4
AS AT By ASHel S5
W otk =R ZAQ S4o] $4elm2 AL o)
JolH ) H4FA0] Aoz Saieh Aol
Age F A ET ol B4 ® 19
23 6ol hehigic.

(3) no|SEEL

INA-03184

33 7. INA-031849] njo]oix 32
Fig. 7. An active bias circuit of INA-03184.



WX/ o1 EHE

FAS B ST A 2 4% Wl B 97

%% ulo|o]A(Active bias) 3|2+ B}o]o-]»
A5k Age Aol 22 At % 1Y
AL 7hed £ola 2x WRAE 3HEo 2
73} o] AAssTh

23 79 5% dlelolx Hzi ARUes §
Ao} PNP EAASHE ALSect o) 3zel
A Ri7} Ry= PNP E#X|~E]9] ulo]e~ % (Bias
point)& ZAsl= 23 Bull7|(resistive divider)9]
J&E gk Ry ofd AEF wlelo]x ﬂa'ﬂ]
tsi4] % Bleed pathE S, £3F Q.+ PNP E
A= ~ele] E-B AL 2o o3t At #HsE
RS 9% Aot ez Qi uholelx
EWR 2B} 23 AFE 2= PNPEURAE S
EB A% AH8ds, CB 3R wetelel 4

o, r> r..°-

Va {Volt)

A2 (Ohm)
(Temperature=27 Degree)

28 8. 7k Eghe] wE Verske] W)

Fig. 8. The variable resistor vs. Vg4 voltage.

2 3
2
-
>
2
,
[ T L k]
-40 [} a0 80

- o
Temperature ( “C) (A2=230 Ohm L @)

O3 9. TEMSe| wWE Vy "k W
Fig. 9. The Vy voltage over temperature.

43t R A{FLE dASA fAstes Afa
Zpo|ct. mbef tjubej Aftrt Frlelr] Azt
W RFD] Mgk F7hstL PNP EARAE 9
E-BA %2 tuming off¥}w] INA-03184¢)] FF5 ¢}
A= Hpolojx AMQtVer ZAagcl HA3d 32
9] RoFtel AgtdslE 0.5~1 V7t sejo} gkl

PNPE:A 2e]= £u}sF A3 nlo)e] A(both
junctions forward biased)E |\ X3} T4 5
ssied, o) EdAsdel ECUT sk WY 7
3 Vepadt 2tk 221E2 Vedt Varlole] g
g AA AjE ol oF 1V uieeln, FFHG
< 7PEAFERy) oJd A=A FFAGS o 4
VE &gt

23} dol A Eztsl= PNP wloje]x Edx]x
]9 side effecte wloloj23]2 FahA] of7te] &
HALH vl Ao WA A re] Exj3d, of W
A7kl Z7]E PNP EMRAE]] A (time
constants)el] 2} A=A =c}{7].

A" wpolola 329 €G-S F3] 4
3] Pspice® Al&-3led AAE 322 A EHo|Als}
Ark 7hEA R0 HSH(5-4000)e) w2 FFA
ofe] WstE Algdelddt AH#E 2% 8o et
Walon, 13 8ol & 4 glRe]l 7pHA A9
Z7te met ZFAGES Zrkske Yo, 7w
A& Rzt 230 Q ol F71E A% vlojo] 3
27t 23 J& BEct

aeja dlelojx 3|28 & EAE U]

£

$21 FORMARD TRANSHISSIOK
»REF=-48.880 dB

CH 3 -
19.208 d8/DIV REFEREIEE PLANE
2.0888 an

LOG KAGNITUDE

»nnmc
55753! GHz
dB

l4l 13

MARKER 1O MAX
HARKER 10 KIN

1 1.520088 GHz
-10.965 d8

-119.80°
3.800008 |2 1.579208 GHz
-19.784 48
-135.53°

8.240089

: HARKER READOUT

PHASE YREF=§.00" 45.88°/D1V FUNCTIOKS

32 10, Zo|E2Zxle] o] 9 94}

Fig. 10. The gain and phase of amplifier.

573



F A REA T =4 A3 AL

A3 kol o2 FFHYS WHsE A EHeld
& AAE 27 9o vrehdidch. 28 9914 HA
LE(-400)HA HALXEEBICO)Y W FFALE
Zkzt 3.896 V, 4.072 Volu| &xo w& FFAgt
2] A 0.176 VE yepgdet

g Fo]E=%7)2 Wiltron 360B 3|29t
HANE ol&ste] o5 B AFEAET M
a3 105 AH-FOi oA 29 dB(E
40 dB 7}3]7] 7} o]Ade] o] 53 4%
AL vy, 23 112 453 YA E

i},

M

!

>

I

>

&)
AOL o

T e

S11 FORMARD REFLECTION 1 - st
REFERENCE PLANE
00000 o

SUR VREF~0.008 pU 5.000 VATV

: : PHARKER 3

1.557648 Gz
1.837 4
HARKER TO MRX
HARKER T0 HIA

He o 1.somme ome
1.856 U

2 1.579200 Gtz
1802 0

. : HARKER READOUT
9.440000 GHz 3000080 | FUNCTIONS

(a) 4= Hxjgin
(a) The input VSWR.
$22 REVERSE REFLECTION

th1 - S11
REFERENCE PLANE
SKR »AEF« 0. 088 pU 5.000 U/OIV [TT™

SHARKER 3
1.557008 Ghz
1.345 1

MARKER TO HAX
HARKER TO MIN

1 1.520088 Ghx
1.3726 U

2 1.579208 Gz
1.329 v

- - = : HARKER READOUT
0.840008 GHz 3.000008 | FuncTIONS

®) 22 Gz
(b) The output VSWR.

2 11 4= A
Fig. 11 The input and output VSWR.

574

V. §M

I

8 ¥ T}

23 128 AR FALE 152571575 MHz o
el 56 dB(1HA1£:-60 dBm) o] 49| o] 53 +
0.3 dBS o5 Htxs} -8 AP 2y

$21 FORWARD TRANSHISSION
»REF~-48.082 dB

H 3 - s21
LOG WAGNITUDE 19.088 dasplv |  PEFEREACE PLANE
2.8800 s

PHARKER 3
1.5717%8 Gz
-3.954 d8
-58.33*

HARKER 1O MAX
HARKER TO HIN

1 1.528258 GHz
-3.584 d8

-43.16*

1.383508 GHz 1.796588 § 2 1.542758 GHz
- ; - -3.744 48
: -156.98%
5
: : : . HARKER READOUT
PHASE VREF+2.80° .o [ Functions

a7 12 AztE 2ARe o)5 WS4
Fig. 12. The measured gain and phase of
fabricated receiver.
#ATTEN BdB  UAUG 1@  aMKR -5@.83dB

RL 18. BdBm 1@dB~ 60Hz
B MHz

aMK x
60 hz

DIEgle3 48

b Ak NU W VA

CENTER 1.544797996GHz SPAN 1. @@BkHz

RBW 1@Hz UBW lBHz SWP 477ms
33 13, AHEFgke el S 2Fee
& 54

Fig. 13. A spurious emission of receiver with

frequency band.

a9 13% F34 1545 MHzolAd Al anrals]
(HP-E43IB)E oj§3tel qleiis #Hue 80

dBmg AhHAe o AFelols B4 23



nmjt /O]SLH

A4 Fojed 2%

HA R 45 Fohel BY A7

¥R TTEN 28dB MKR -69. 67dBm

RL -3@.8@dBm 1@dB~s 1.537499995GHz
auTP TEVEL]
MKR
1. 5874399995 |GHz
-69{67 ¢Bm

N VAPV YT
AN LR A

>

M
{

CENTER 1.537499995GHz SPAN 1.008kHz
RBW 1B@H=z UBW 1@Hz SWP 477ms

2 14, 245 SAlthe] o] EA
Fig. 14. The measured gain of the fabricated

receiver.
18 dB/ SPOT FRQ = 108.8 Hz
RL -4P dBc/Hz -78.33 dBC/Hz
{ ' 1
10 FREQUENCY OFFSET 10

Hz FROM 1.537 GHz CARRIER kHz

a7 15, 248 A9 4 e 54
Fig. 15.

The measured phase noise of fabricated

receiver.

7] 9Jste] ~=HEZ 2 A 7](HP-8560E)& o]ﬂ_g].oq
7] 2o (Carrier) T4t 2 3F2] o] 2~(Supurious) 4
=] 5083 dBc olAtoz uehyted, 13 14
= FAA AlolE % Coupler &4U& A7 g Fol
Al kel == Als@dd -125 dBm
2 U7} AHE 4 5533 dBY o] 52 odql

a3 15% FAF34 1545 MHzol4] -120 dBc

2]  9]AF2l-8(Phase Noise)-g& 7FA|= AldHEA7]
(Signal Generator) 2%-8] A& % <l7}sle] gl
AArzte EBAMS vlejdly, 100 Hz  offset

¥ATTEN @dB VAUG 30 AMKR ~-43 15dB/Hz
RL -22 BdBm 5dB/ -1.92kHz
™
MK
—-1.02 kHiz
DI=33715 4B/H}
R
A A Ach A La A
AT TV VoW 7
CENTER 1.53758008GHz SPAN 18. BBk Hz
RBW 1@@8Hz VBW 108Hz SWP BB2ms

27 16 247 $ARe whEsie) HeASe vl
Fig. 16. A carrier to noise ratio of the fabricated

receiver.

o 17, Azks

SAIRe) ARR
Fig. 17. The photograph of the fabricated receiver

frequencyell4] 2k -70.33 dBc/Hze] HAHAS EA
+ 2k

28 168 AR FATY e} ex

_

A
T

575



I RFAS] =R A3 A3

H]E Jehln, C/Nul(Carrier to Noise Ratio)
A 2= vbgete) AsAHst FEaHy)
gAd 2 Jepdls Zddd, H4 FA7IHelA
Al AeAEY Aopwt gl owlejrt
upeb] o Ase] A7)zt -125 dBmdd o F3}
4= 1537.5 MHzollA 1 KHz "oz Ao C/N
vl 4315 dB/HzE vHepligld) ARE sAge
AAAFL vinE B o ZE BAE THEA7IH,
£3) ¥ o)53 4] A¥AE Bk 13
178 71 54 31 mil, $3& 4.8 FR47|2&
Abgste] AlabEl SAce] AR AELS BAE

i e fo

v.ad =2

B 7oA INMARSAT o} SS9 EA14
AlZEu4=9] 1525~1545 MHze} AAA =

el(Global Positioning System; GPS)8]
ql 1575421 MHzdjd|4] ZuFstg Al
A" ol AR F2AA Y Ay
St INA-031845 83 ol5F
oft AgtH 9 F3F7] Yej2 A}t vlo]
o] kst Mg Alg-sle] 3 Re Mg 2
AHEAL 758 Folm LEAHAEL Eoly)

o

3l 5% wlololx 3R2E AMEsHLH, AFE

25 A7 984 AREEE19 2olE
Zciatolof thed BLe & AHE-sHsTh

27 A}, AHEFaS dAudlolA 55 dB o]
9] o]5, 50.83 dBc9| ~Fejojs EA W 181
ojate] ol - ¥ AxIuIE Jeplfigled, 53
15375 MHzel|4] 1 KHz "e]al Hel42] C/Nu]
7} 43.15 dB/HzE Jehd o 24 AAA X2 3
W AlekE BF BEA|Z)

2

(A 2)

FE g3 B4 AT a7
ek 23 ¥ A7 29 F 2
FA @ AT ANAES AFael A}

It o ofx

576

HTES

[1] L. Tetly & D. Calcutt, Understanding GMDSS,
Edward Arnold, London, 1994.

[2] INMARSAT, Inmarsat Maritime Communcia-tions
Handbook Issue 2. 1988.

[3] G. Gonzalez, Microwave Transistor Amplifier
analysis and Design, Prentice-Hill, 1984.

[4] D.C. Youla, A new theory of broadband
matching, IEEE Trans. Circuit Theory, vol.
CT-11, pp. 30-50, March. 1964,

(51 854, 25, INMARSAT-CY 45
A9 Ade 29 A 2 AR 8=
24 clelazst 2 A% ey EEA,
Vol. 21, No. 1, pp. 87~90, 5%, 1998.

6] AFA, AFY, ALY AL FA/NE o]
4% INMARSAT-C4 A2 Feje] AA
2 FEe] /Y o, geEhy] =g, A22
4, Al 2%, pp. 33~38, 6, 1998.

[7] Peter C.L. Yip, High-Frequency Circuit Design

and Measurements, pp. 85-86, Chapman &
Hill, 1991.

X £ 4d(Joong-Sung Jeon)

1989 24 ojpofstn Bl
SHo]shah

19979 249 Fsiekdigta of
g4 dxrgAgatazst
)

19973 39 2~¥z) Fasta gt AAE
Algets) uhapala

*JAFoF : mlolaRe) Al W 3 2AA, Axjal

AN 5




WX/ c1EH4dsAl

o

S AR A 2 AT Bt B3 AT

4 = Y(Dong-Il Kim)

19754 2% s et o5
sahEEAp

19779 24 e F g
deted AT

198413 3% ¥ FATo ity Ar)Agetet
(Fehtah
19759 39 ~1993+1 99 FFsfFejsrm HAHEA
N
19931 104 ~&A] =sfofista Hal-gsts a4
*FAlRot ¢ mlolazg o Uejvlelyl 2 AA,
CATV AF3jze] AA, w4 M4
FA e WY, EMUEMCHA 5

8 A EH(Jung-Chul Bae)

19861 249 szt A
AEABEHE D

19939 89 YFsjFAstT of
st AR EABTHEIAIAD

Loy 199611 84 ghsraf okt of

Sl AAHEAF sk

19883 9-wlA) AbFTAlE #A AuwkAEE AT

577



