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TTD®]| 3 7 g 429 2-A'd WDM s Ao53}r]
o JHETEE UAE eAZAFT I AFst A7 XS
syt o] AE2 WIOTTDS] = WA 3 o]g3}o]
4%t AIZE A4 Afolet F-Ystel T1¥ 4(a)i= WDOTTDY]
L 3 MEMS 2$%]7} BAR Algjo|2&2 % HA FBG A

b e

wer

Optical Po

.........................

N i H H 1é0.0psIdiv
0 200 400 600 800 1000
Time [ps]

(b) WDOTTDS] ' MEMS £9J%]7} CROSS-BAR-CROSS Ze] 749-

3 4. WDOTTDY] A7k A& o],



12 g=gstslx) AN7d AZ, 2006 24

wer

Optical Po

Time [ps]

(a) WIOTTD®] 3 MEMS A$jX]7} =X BAR Al #$

Optical Power

39 5. WIOTTD] A7t A)¢d =pol.

E 1. WIOTTDS] 2E 3 MEMS 29]x]7} BAR Aeld wf, WDOTTDo| tjgt 3 MEMS A9]%] AFeje} AJ7F x| xpo] @ Abeldsal.
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& & [dB] [dB]
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BAR BAR BAR 810 810 13.07 11.66
CROSS CROSS BAR 468 468 6.57 7.75
BAR CROSS CROSS 342 ) 9.34 6.75
CROSS BAR CROSS 0 0 2.62 2.62

ddzel & HA FBG AAARe] oJafl Aj7F A Ao 7t
upgstel, AukHo® \ A7} A, AlSHTE 810 ps wh),
a9 4(b)= WDOTTDQJ 3 MEMS 29|27} CROSS-BAR-
CROS =2 OJ_}o}x] Yowmz ) AlZe}
A *Jﬁﬂ«l /\W A4 Aol I Uk I8 4(a)
o] AzEo] 27 4b)9 AEE oﬂ Hlb-ﬂ A AlEE oF 1045
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)9 Azt x| Holok FAUsIE, 1Y S(a)e WIOTTDY
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o] = F MEMS A9J2|7F CROSS AHjo]ng mE Foj
Ofjt Al A Ao 1547} HiojolA FAHF XA AR
95t A7 XA Zo| —7ar7t HERl SATOEH =4 A=
48.4 ps2 UEMGTh WIOTTDS] A|7F RAL 3t 7j2] DFB
LDE 53 0|5 A¢HOR wAd A5 AFgalo] 2T
Zole, FBG Zelag Exeld 7] fie] A5 =7]9
Zpol7F A whAlslA] ekgkeh ey 19 5(b)9) Aot 1
2 5(a)2] 7-9-°f 8|3} output 1-2 ¥ 1.60 dB, output 3= ¢
256 dB RA &= AL & £ e, oA 18 5
)] 227 19 5 @9 A9wrh 47he] MEMS ~94AS
¥ Esi] HRolt

B 13} E 20j Weizte mE 2ke) 9 FAZS P
2%t WDOTTD2} WIOTTDe}| 42 33 MEMS A9x] Alejet
10l siFshe AIZEAE Afolet 4HEA HHAE A
StATE. & 19 WDOTTDS] Ag A}, A el ¢
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¥ 2. WDOTTDS] 3 MEMS 29]%]7} CROSS-BAR-CROSS AE|Y uf, WIO TTDoj| tfst 3 MEMS A973] Arefje} AJ7E 2| zjo] U

RE)
27| Ae A7Ex Al
MEMS[11] | MEMS[12] | MEMS[13] | MEMS[14] e A9A (ps] TTD TTD
& & & & Time Delay| CFE7 | output 1| output 2 Azl I ED)
MEMS[21] | MEMS[22] | MEMS[23] | MEMS[24] [ps] & & [dB] [dB]
. . “output 3 output 4
BAR BAR BAR BAR e 42 42 ) 1.60 1.40
CROSS BAR BAR BAR 647 236 36 35 2.08 1.67
BAR CROSS BAR BAR SAr 30 30 30 2.00 1.88
CROSS CROSS BAR BAR 44T 24 24 24 2.48 2.15
BAR BAR CROSS BAR 34r 18 -18 18 2.03 1.98
CROSS BAR CROSS BAR 247 12 12 12 251 2.25
BAR CROSS | CROSS BAR 14r 6 P 6 243 2.46
CROSS | CROSS | CROSS BAR 0Ar 0 0 0 291 273
BAR BAR BAR CROSS T4 6 6 +6 1.89 2.63
CROSS BAR BAR CROSS 247 112 12 +12 237 2.90
BAR CROSS BAR CROSS 34 18 +18 119 229 311
CROSS CROSS BAR CROSS 44 24 124 +24 2.77 3.38
BAR BAR CROSS | CROSS 15 Ar +30 +30 130 232 321
CROSS BAR CROSS | CROSS 164 136 36 +36 2.80 3.48
BAR CROSS | CROSS | CROSS 147 42 42 43 272 3.6
CROSS | CROSS | CROSS | CROSS 1847 +48 w48 | +48 3.20 3.96
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o] 7tEe AL ¢ & Uk E3 AlZE FBG A AR
E4o] 3] mhet 34| t27] giige] A 439t ), 139
AYEAe zpolzt 2 WhAgstTh 12y F MEMS 29
2o} FAF AAMRR A WIOTTDY 7-2-oll= 34
F+ AAHR Zo] Apojgks o]gate] AITF AAE 2HI=
e wj 2ol Azl golgtg e, AlZE XA &= 1 ps
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047 0.2°, 23.3[dBi] 13.1° 116
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Optical True Time-Delay for Planar Phased Armay Antennas Composed of a FBG Prism
and a Fiber Delay Lines Matrix
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School of Electronic Engineering, Soongsil University, 511 Sangdo-dong, Dongjak-gu, Seoul 156-743, Korea
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In this paper, we proposed an optical true time-delay (TTD) for planar phased array antennas (PAAs), which is composed of
a wavelength-dependent optical true time delay (WDOTTD) followed by a wavelength-independent optical true time delay
(WIOTTD). The WDOTTD is a fiber Bragg gratings (FBGs) prism and the WDOTTD is a fiber delay-lines matrix of which
each component consists of a certain length of fiber connected to cross-ports of a 2x2 MEMS switch. A 10-GHz 2-bitx4-bit
two-dimensional optical TTD has been fabricated by cascading a WDOTTD with a maximum time delay of 810 ps to a WIOTTD
of £ 50 ps. Time delay and insertion loss for each radiation angle have been measured. Time delay error for the WIOTTD has
been measured to be less than + 1 ps. We have also designed a two-dimensional 10-GHz PAA composed of 8x8 microstrip patch
antenna elements driven by the proposed TTD. The radiation patterns of this PAA have been obtained by simulation and
analyzed.
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