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ABSTRACT

To achieve functions of doppler measurement, MTI(Moving Target Indicator), high-resolution, and
others in radar system, all circuits of transmitter and receiver are to be performed in coherent system.
In this paper, we use TWTA(Traveling Wave Tube Amplifier), STALO(Stable Local Oscillator) and
COHO(Coherent Oscillator) to design of coherent radar transceiver, and calculates noise figure of
designed receiver. Using radar equation calculated noise figure, maximum detecting range of each
transmitting mode can be calculated.

Key words : doppler, TWTA, noise figure.
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Short Range
PRF T
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Long Range
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Short Mode : 0.1 us
HA Z Medium Mode : 6.4 us
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Huo =4 8 kW
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o~ 9= 6.4 ps(Expansion 1:16)
< 2% (TWT), 1.28%
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Table 1-1. Requirement for MTD radar transceiver
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i = Alz=gl a4 =4
Tk e 85~95 GHz
o A9 8 kW
PRF 10 kHz, Max
HA Z 0.1~45 ps
Duty 2%
RF Input Level 10 dBm
|5 60 dB
| T
Cooling Conduction
2 2= ()30 to (+)60 C
BTAS 10,000 ft
=7|(WxH*D) 450x200x500 mm
A 16 kg

12 Agshe 357 54
Table 1-2. Requirement of TWTA
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Table 1-3. Requirement of antenna
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Short mode IMedium model Long mode | 1st IF Mixer

1st IF BPF | 2nd IF Mixer Tx BPF Drive AMP_| Tx Isolator Attenuator
. T e
T ransmi t ter |(ntermediate Frequency Processor) ® — ® = > © M
Part No, RF2641 DMX0716L CNP.09094840| W X9.5/10 50BR0O46
Frequency (MHz ) 500-2500 1485-1515 7000-16000 9000-9500 9000-10000 0-12400
Gain_(dB)
......... 113 ]
OIP3 (dBm) 400
Tx BPF Couplert TWTA Tx Isolator WGFE Circulator Coupler2 | Rotary Joint] Antenna
e P Rotary
N~ g N
= m |0 =& =k
Part No, 2020-6621-10 |PT6062(T.MD, WX95 WR90 NJC3901C WR=-90
Frequency (MHz ) 9300-9500 7000-12400 8500-9500 8200-12400 9300-9500 7050-10000_| 8200-12400 | 9000-10000 9280-9480
Gain @8 ) __-100 [ - —040 | 6000 | . .-020 | _ - 2050} 030 | 2015 1 —010 [....32dBi ]
P1dB Point _(dBm). 20.00 46.70 7690 7690 7480 80.00 8240 70.00
V.SWR 1.3:1 151 1.15:1 12:1 124 11 11:1 1511
Cascaded Gain_(dB) 10.30 990 6903 6883 6833 6783 6768 6758
T ==
F 14 FAt A9 55
Table 1-4. Power flow in transmitter
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Antenna Rotary Joint Coupler2 Circulator TR-tube LNA Rx_Attenuator Rx BPF Mixer1
. Rotary e
recerver | — EEEIEIIEEE
Part No WR-90 NJC;Q(NC BS888 12A0I(:)S;10—0§g()4 50BR-046 DMO0812LW 2
|Gain Min.(dB)
Noise Figure_ (dB) 010 015, 050 1.50 450
P1dB Point (dBm) 8240 80.00 80.00 7400
Ivswr e aa 129 AE
Cascaded Gain Max. (dB). —010, —025 —075 —225, 2975 2725 2575, 2125 |
Cascaded Gain Min. (dB) —0:10. -025 -075 —225 2975 -41.75 -4325 —4775
Cascaded NF (aB) | Tone T s T 075 205 | a1 e s U T ene
i1st IF BPF1 Rx Attenuator st IF AMP1 Mixer2 Intermediate Frequenc Processor
o
= | ¥ | > | X
Part No 50BR-046 QWG-01011520XX DMG—2A-750
Frequency ( MHz ) 1485-1515 0-12400 500 — 2000 10-1500
Gain Max. (dB) —250 —280 2000 —7.00
Gain_Min. (dB) —250 —7125 2000 ~700
Noise Figure (dB) 250 250 500 7.00
| PidBPoint(@em) [ 1seo | f aseo | oo | 0 N R —
VSWR 20:1 20:1
Cascaded Gain Max. (dB) 1875 1595 3595 2895
Cascaded Gain_Min. (dB) -5025 —121.50 -101.50 -10850 MY S Signal Processor2 5%
Cascaded NF _(dB) 317 319 340 340
ol [e] I~ ==
3 2-1L A A 2 AeAs 5F
Table 2-1. Power and noise figure flow in receiver
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1) Short Mode wle] o ©3Az

Short Mode¥ w %o 10 MHzo|R2 IFSe
-104 dBmel™, H#A A A8 -97 dBm(1.7378X10-10
mW)o] t}

upebA Aol g4 Ags

P.G?*\°o
R = t 1/4
e ( (4 )3 7’ 7nzn )

_ (5728000 1584.920.0319822
(47)31.7378 10 10

= 17.091 km

m4)1/4

)

7} k. o714

45

P, = 5310000 m W, G= 32 dBi = 1584.9
A =0.03198 m,o = 2 m?,
P o =1.737810" " m W

o)k

2) Medium Mode¥ w]2] o ©x]Ag]
Medium Moded w theZ2 25 MHzo| B2 322
-110 dBme] =4, AL -103.6 dBme] Ht}
o

ARt A5l 16 12dB)°]UE HAx B2 AY
-1156 dBm (2.754X10-12mW)°| Ht},

BRI L P

P,G*\’o
(47T)3P7 min
— ( 5728000 1584.9%0.03198%2
(47)32.75410 2
= 48.172 km

Rm ax = ( ) 1/4

mA )1/4

®)
7k a1, o714

P, =5728000 mW, G=32 dBi=1584.9
A=0.03198 m, o =2 m®
P oin=4.36510"" mW

o|t}.

3) Long Moded wjo] Hdf &7z

Long Mode¥ ® t¥Z-2 0.15 MHz7} S B2, S5
& 1222 dBme] @t} HA ¥x A#”L -1158 dBm

(2.63x10-12 mW)o]t}. Weather Mode©]7] wWj&el o = 12
m?oz 44a9
kA Hol g4 Age

PG’ o
(4 )3 r min
( 5728000 1584.9°0.03198%12
(47)*2.6310 2
= 76.267km

R = ( )

m4)1/4
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2 AgtEr} o]7]A

P, = 5728000 mW, G= 32 dBi = 1584.9
A =0.03198 m,o = 12 m?

P o =26310"2mW
o]th,
4) RCSell 2 2 HAAE
FA7] eHptell A 71 Aol wiztketa, e dH
et A= ARS FE7]olth wEkA] Ao g ¥
ARE TE7] A9 sz 43 A $%5719
PldBete] oz yepd 4= glvh Alzdle] Hol §4 A
== Ke)

P, .. = LNA P1dB(10 dBm) + LNA A
dB) = 12.23 dBm (10)

o)
rp
1123
<
&

o] "}, a1¥EZ HA Bx A= RCS7F 2 m2(Short
Mode, Medium Mode)2 # ¢t 12 77,2 (Long Mode) d
R

RCS7F 2m? 4o H4 SAAZE

P.G*No
(47-(_ )3PT' max

— 57280001584.920.03198%2 Y1
(470)?16.71

R = ( A

= 30.69 m
1

ot} o714

£, =5728000 m W
G=32dBi=1584.9
A=10.03198 m
o=2m’
P o = 1671 mW
ot
RCS7F 12m? 4w 22 g7 ele

PR A2d e7zd | 44 23
Fops
g < X-Band X-Band
s A 9.38 GHz 9.38 GHz
Tl ' '
TIH 200 MHz 200 MHz
7H7)E (9.28~948 GHz) (928~948 GHz)
Al e
- 10 MHz 10 MHz
o2
RCS=21m,“, Short 17001 km
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= 9
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Table 3-1. Comparison design result with system
requirement
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(471—) P7 max
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