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B MF forward gain : & 3 4r LF % 5L &5 > MF % SLig st » %
A & 2R (AR < AR o
B MFreargainratio : & 3 4r LF % 5% &5 > MF & 5ufg 4% » &2
e X R A B2 R (AR ] AT o
B LFVoltage : 5 LF 37 7 BREAX | 4%4F) o
B Required cable dia.: 3 LF s St # % sz SR8 4T (4% ] 4%4F) o
d AR A G F F R R F R A Y g e AT
A7 BT AA2 B ehf B A% 22 KT FARE (T 37 ST
FEE > AT TRE REE) - BE S ECT 3-A” RET R 4T
TRE M) e > X A7 SEAR G AP ERE 2 0T
=+
# I o

%222 B FTF TG R 0T

[ X | [+¥

LF & sux s 4 T3 | T3-A| X3 :
Y 3
MF forward gain (dBi) 12.9 12.8 12.1 13.1 10.6
MF rear gain ratio (dB) -22 -17 -9 -19 -12
LF Voltage (kV) 274 134 162 41 37
Required cable dia. (cm) 5 1.1 1.5 0.3 0.3

7 % i+ 1/Sea LF Field 678 67.8 67.8 67.8 67.8

(dBuVv/m)
Z Ri% i+ 2/Land LF Field
,ﬁ 3
(dBLV/m) 64.8 64.8 64.8 64.8 64.8

Bl 2.2-4 1 LF s 5v2 MF k %oz & #h % A2k 3+-“T 4”7
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B 2.2-5: LF s stz MF & %z & =B % 2K 3+-"X 3”7

g = S

B 2.2-6 1 LF s k2 MF & %z X #b % JK L +X A7

B 2.2-7 1 LF s sv22 MF i %z. & =p % A% 3= ]+F 4”7
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—4#— Resonant Top-load
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@B 2.3-3 1 % s F & 3¢ = (IEEE Antennas and Propagation Magazine, Oct. 2005)
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R¢ Wire Loss

Oef R rad

Rgp Ground loss
1.5~2.0Q
B 234 2GR e 7 LE X RiE ST EG 5 (IEEE Antennas and
Propagation Magazine, Oct. 2005)

0 100 200 300 400 500 600

700 Ro m]

Figure 15. The ground-plane equivalent loss resistance for a
resonant inverted-L. antenna over average ground as a func-

tion of the artificial ground-plane radius, R,, at 200 kHz, for
different numbers of radials (n=1, n.=1, H=105m,

L =2762m, a=6x10"m, o =102 S/m, &, =10).

Bl 2.3-5 1 #nk 1 & 6 7 R3E % (IEEE Antennas and Propagation Magazine, Oct.
2005)
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Supply Voltage 29V-33V 29V-33V 29V-33V

Supply Current <110 pA §7-95 pA 98.42 nA
Carrier Freq 77.5kHz 77.5kHz 77.5kHz
Vin Range 04uV-50mV 04 puV-50mVv TmV -50mV
VGA gain range -40~-47dB -65~62dB
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WA (S RERFE X TR ELTSG-
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DE TR L LA L PR g~ 3 s e R
s e TSG» H A B ¢ iy AR IR BT 8Ly O X T
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B Transmitter System : £z TSG 2. RF pFF 55 » I #- RF 2 §L3c <
i~ 3 AMS » H 3 it2 @ HE ST L 775 kHz -
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oA T O SR R R S T Jg,%#ﬁw
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FAA LR A N MR B sB Ak 2 PRARS TE L PR o

175 SR BPATE R S E AL RIGE 0 AR Y 2 O R RIS E 5 AR
RAAH AR E O MUAEAE I A 47 R (LF Spectrum Analyzer) iz & 4E Bk X
4 (LF Loop Antenna) R4 > & i3t o

(1) LF Spectrum Analyzer : i * Anritsu MS2721B Spectrum
Analyzer » i & L8350 4 P Ao T oo

Il

PR 5 =) 9kHz to 7.1GHz -

® & pl# ¥ 4§ ° DANL(Displayed Average Noise Level) to
+30dBm -

® 3 Log Scale Modes(# z : dBm ~ dBV ~ dBmv ~ dBuV) 2 &_
Linear Scale I\/Iodes(ﬂ fg,‘ nV~puVvV-mV->V-KkV-~>nW-puWw -
mwW ~ W ~ kW)z_ & B H i~ o
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® RBW:(Resolution Bandwidth) : 1Hz to 3MHz -
® Dynamic Range(RBW=1 Hz) : 95dB -
® p i RF Preamplifier » & 7 zx 3 ik B € plreat o
® DANL(RBW=1Hz - Frequency=10MHz~1GHz) :
v' Typical : -140dBm ; Max : -137dBm (Preamplifier Off) -
v' Typical : -163dBm ; Max : -161dBm (Preamplifier On) -
® X 4% Zero Span & |+ i > 2 Sweep Time # ] = 10ms to 600s

® = Attenuator> Range /i ** 0 to 65dB - Resolution steps = 5dB-

® E i GPS#:jafiie » ¥ iesr BRI T A TAL SR T -
¢ BRIFHUE S S RE PSR EFL USB ¥
b IR ESI
® LEMETH FBRETAALERALFET T
(2) LF Loop Antenna : i& * Anritsu MP414B 12 2 SINGER 94593-1

AR AR PR R AR R ERS A -

® Anritsu MP414B : Anritsu MP414B g 3% % % % 2. Antenna
Factor 4+ 4r @) 2.10-4 #1757 » > 77.5kHz 2. Antenna Factor %
% 35dB -
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CERTIFICATE OF CALIBRATION

Product LOOP ANTENNA
Model No. ~ MP414B
Serial No. 6200777291
Calibration Date 17.NOV. 2008

B 2.10-4 Anritsu MP414B ™ #g 3%k 7% % 4 2. Antenna Factor 44

641

60- -

5 e

52 1 . :

.0l .05 Osl’ Q.15 0.2 0.25.
CALIBRATED EYMMHGDEL 94593-1 LOOP ANTENNA
DATE: _E=~11~76 SERIAL NO. _]53
CHART 2 I~ 403682-00!|

B8] 2.10-5 SINGER 94593-1 M HAF & & = A 2. Antenna Factor 4+

® SINGER 94593-1 : SINGER 94593-1 < #z 3%k & = % 2. Antenna
Factor # 4+ 4r /) 2.10-5 #1757 » >t 77.5kHz 2. Antenna Factor %)
= 54.5dB -
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In Taiwan, National Standard Time and Frequency Laboratory in Chunghwa Telecommunication
Lab. (TL), entrusted by BSMI of MOEA, contributes to the calculation of the International Atomic
Time (TAI). For the promotion of applications of standard time and frequency, BSMI authorizes TL to
build a low-frequency time and frequency broadcasting system. With the low-frequency broadcasting|
service, automatic time and frequency calibration can be achieved. The easy and cost-effective method
of automatic time calibration should stimulate the use of standard time and construct the synchronized|
intelligent environment. A low-frequency time and frequency broadcasting system could fulfill the
requirement of wireless automatic time calibration in the areas of daily-life, communication,
information, medical care, and environmental protection. Time and frequency around Taiwan will be
synchronized and harmonized. Based on the analysis of the standard time codes format, we propose a
kind of time code format and related applications of intelligent environment. Finally the results of the
research in TL are described. Based on the research, public information service, such as radio clocks,
weather forecasting service, the public emergency warning system, synchronized traffic signals, street
lighting control etc., could be broadcasted.
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Low frequency (LF) broadcast system is not only an essential platform for the operation of radio
watches but also a potential system for various applications such as disaster warning. The front-end IC
in the LF receivers is a key component. A low-power, low-noise receiver front-end IC realized in SiGe
BiCMOS technology for low frequency (77.5 kHz) time signal broadcast system is presented in this
work. The receiver exhibits wide input dynamic range and high sensitivity. For the use at LF, flicker
noise usually dominates the system noise floor. The receiver designed in this work uses SiGe HBT to
reduce flicker noise. The arrangement results in an input referred noise voltage below 0.4 pV. The
receiver also incorporates a variable gain amplifier with wide gain range from -44 dB to 62 dB. Under
3.3 V power supply, the receiver only consumes 0.25 mW when working. Stand-by mode has been
implemented with a 115 nA stand-by current to save even more energy. The chip occupies an area of
1300 ym x 908 pm.
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It is envisaged to add a suspended ‘T’ antenna between the towers for LF timing transmission.
This proposition takes advantage of the existing masts and installed ground plane with a useful vertical
element size. The site is a good solution to install the low-frequency (LF) transmitter. Our initial studies
and calculations indicate that it is very possible to place the timing station at the medium wave site.
According to the preliminary technical analysis, the structural safety of the antenna towers and
harmonious operation of MF-LF systems can be properly resolved. Many calculations and studies,
mechanically as well as electrically are required to determine what additional support, guy wires,
networks, etc. is needed. New tuning and rejection circuits must be added to the present transmitter/
antenna matching system, as well as to the new timing system.
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