WIFI PCB Antenna Design Guidelines
Modle ANT4411D

Renee 2016-03-02

www.rock-chips.com



-y
s Content

General Info

Features

Specification

Antenna Package View

Application Guidelines and Reference Board
PCB Guidelines

Simulate Result and PCB Test Result

NOoOOR~WDNE

Rackchip



-y
1. General Info

Using RK universal type antenna technology, the Model ANT4411D antenna
provides a high gain,on-board antenna solution for Wi-Fi and 1SM<band
applications. As universal antenna solutions , the ANT4411D provides the
flexibility of an antenna on different PCB without sacrificing performance. The
ANT4411D dual band antenna was designed to accommodate most WLAN access
point applications, such as routers and gateways and so on, with a low-cost, low
profile, and enhanced performance PCB on-board design.

ﬁ ANT4411D

D-Dual Band

Figure 1: Model ANT4411D Antenna
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2. Features

The Model ANT4411D is defined by the following
features:

»|EEE 802.11 a/b/g/n compatible

»Dual Band (D)

» Antenna on broad, low profile design

»Peak Gain 5-6dB

» Low Cost, High performance

=

SUPPLY MANAGEMENT
CENTRAL I0WA
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3. Specification

Standard IEEE 802.11n and 802.11 a/b/g
Frequency Range 2.4 10 2.49 GHz, 5.1510 5.85 GHz
Peak Gain 5-6dB
VSWR 2:1
Feed Impedance 50 Ohms
Antenna Dimensions 40*%9*1.0-1.6 (mm)
Package Dimensions 44*11(mm)
Temperature Operating: -40°to +75<C
Storage:: -40°to +85<C
Humidity 0 to 95%, non-condensing
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4. Antenna Package View

TOP VIEW

44 Omm
40.0mm

Rackchip



BOTTOM VIEW

- 44 0mm -
40.0mm

9.0lmm 11.0mm

2.0mm —= |l=—

Figure 2 Model ANT4411D Antenna Package

NOTES:
1. The black grid part is antenna parttern with feed point and groud point.
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5. Application Guidelines and Reference Board

Application Guidelines:
1. The antenna package can be located on the random edge of the various PCB .

Reference Board: 120mmx160mmx1.2mm
Reference antenna location: ANT1(11lmm). ANT2(16mm). ANT3(In the conner)

16m

Figure 3 Model ANT4411D Reference Board
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6. PCB Guidelines

Environmental effect:

1. It is best to keep as far as possible with speaker. camera. receiver. battery. vibrator
and LCD’s FPC etc to avoid the noise inference.

2. It is best to keep as far as possible away from Bluetooth antenna and LTE antefina to avoid
the mutual interference.

3. It is best to keep as far as possible away from metal components and metal decoration in
the cover which should be grounded well to avoid the Second Harmonic Generation.

4. It is best to make the non-metallic materials in the area of antenna. It is hard to make good
permanence when the antenna is under the metallic cover. And also it can adopt the NCVM

processing on the cover of antenna part . _
Main camera

= Speaker

—

i : Sote 5 r 5 ‘. |
58 |
;;,IJ -\ [ e % RF/WIFI
B Antenna

Figure 4 Renefernce placement
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7. Simulate Result and PCB Test Result

ANT1. ANT2 and ANT3 in the Reference Board (Figure 3 )are tested by
simulation software (HFSS) and Vector Network Analyzer (E5071C), the test
results are as fellow:

2.4G (H=1.2mm) Simulate PCB Test Delta
ATy |Center Freg (MHz)/S11(dB) | 2530 | -25.7 | 2445 | -30 85 4.3
BW(MHz) (-10dB) 230 600 370
ANTo | Center Freq (MHz)/S11(dB) | 2640 | -20.2 | 2600 | -18 40 2.2
BW(MHz) (-10dB) 180 300 120
ANT3 Center Freq (MHz)/S11(dB) | 2560 | -20.2 2500 -26 60 5.8
BW(MHz) (-10dB) 150 450 300
5.8G (H=1.2mm) Simulate PCB Test Delta
ANTL Freq (MHz) 5150 | 5850 | 5150 | 5850 | 5150 | 5850
S11(dB) -10.9 | -14.2 | -196 | -148 | 87 0.6
ANT2 Freq (MHz) 5150 | 5850 | 5150 | 5850 | 5150 | 5850
S11(dB) -10.24 | -158 | -11.2 [ -17.4 | 0.96 1.6
ANT3 Freq (MH2) 5150 | 5850 | 5150 | 5850 | 5150 | 5850
S11(dB) -11.65( -151 | -76 | -122 | 405 | -29

NOTE:
_Considering some boards need to add casing, so the antenna frequency can be simulated slightly on the high side.

PASS Acceptable -
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/. Simulate Result -With Different Hieght
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XY Plot 9 HFSSDesignl &
- Curve Info
— — dB(S(1,1))
— Setupl : Sweep
- HP="1mm'
_ — dB(S(1,1))
— Setupl : Sweep
HP="1.2mm'
— dB(S(1,1))
Setupl : Sweep
HP="1.4mm'
— — dB(S(1,1))
— Setupl : Sweep
— HP="1.6mm'
— Name X Y
: ml 2.4000 | -7.5636
— m2 2.4850 | -12.3486
__ m3 5.1500 | -10.0577
— m4 | 5.8500 | -15.2385
1 m5 | 2.5300 | -32.5785
— m6 2.5900 | -32.1382
n m7  |2.4100| -9.8729
— m8 2.6800 |-10.2128
] m9 | 6.0500 |-16.1691
— ml10 5.6100 | -16.3978
= Name Delta(X) Delta(Y) Slope(Y) InvSlope(Y)
] d(m7,m8)| 0.2700 -0.3399 -1.2590 -0.7943
T T T T | T T T T | T T T | | T T
2.0 3.00 4.00 5.00 6.00 7.00

Freq [GHZ]
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7.1 Simulate Result -ANT1

XY Plot 1 HFSSDesignl 4
0.00 — Curve Info
B — dB(S(L1)
1 Setupl : Sweep
500 —
] X | v
1000 — 2.4000| -7.7211
_ 2.4420-10.7474
_ 24800155042
A - 5.1500|-11.1952
4 - 5.5000|-13.8833
%‘15-00 — 5.8500| -14.5781
e N 25300 -25.7106
i mo0  |2.6600-10.1493
] mil  [24300( -9.7071
-20.00 —
7] Name Delta(X) | Delta(Y) | Slope(Y) | InvSlope(Y)
7] d(miomi1)| 02300 | 04422 | -192% -05201
-25.00 —
-29.81 . . . . : . . . . : . . . . : . . . . : . . . . :
203 300 400 5.00 6.00 7.00

Freq [GHZ)




PCB Test Result -ANT1

b 511 Log Mag 5.000dB/ Ref -5.000dB [F1 D&M]
20.00

=1 2.4000000 GHz -20.067 dB
2  2.53000000 GHZ . 890 dB
3  5.1500000 GHz . dB
4 5. 8500000 GH=z . 809 de

5. 000

. 0O0

. 000

1 Start 2 GHz IFBW 70 kHz Stop 8 GHz !
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7.2 Simulate Result -ANT?2

XY Plot 1 HFSSDesignl 4
0.00
] Curve Info
= — dB(S(L,1))
7 Setupl : Sweep
250 —
500 —
- Name X Y
750 ] ml  |2.4000 | -5.3805
— m2  |2.4420| -6.3096
] m3 | 24800 -7.4058
~10.00 — m  [5.1500 |-10.2467
3 ] m6 | 55000 |-13.3498
% — m6 |5.8500 |-15.7902
D 1950 ] m | 26400 -20.2635
-15.00 —
1750 —
-20.00 —
'2250 T T T T | T T T T | T T T T | T T T T | T T T T
2.00 3.00 400 5.00 6.00 7.00
Freq [GHZ
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PCB Test Result -ANT2

Pl 511 Log Mag 5.000dB/ rRef -5.000dE [F1 D&M]

20. 00

10. 00

. D00

.000)

-30. 00

. 4000000
. 5000000
1500000
. 8500000
7013977

GHz -10.221
GHz -15.530
GHz -11.233
GHz -17.386
GHz -9. 8680

1 Start 2 GHz

IFBW 70 kHz

Stop 8 GHz
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7.3 Simulate Result -ANT3

0.28

dB(S(1,1))

-44.72

XY Plot 1 HFSSDesign1 4
| Curve Info
— dB(S(1.1))
T Setupl : Sweep
- ml
] Y
11
-8.2459

m2 -10.6737

m3 |2.4800|-13.8972
B m4 {51500 -11.6548
T m5 5.5000 |-14.0551
— m6 |5.8500-15.1487

m9 25600 -41.7388
B ml0 |2.6400 |-15.1105

mil | 24900 |-15.0218

Name Delta(X) | Delta(Y) | Slope(Y) | IhvSlope(Y)
- d(ml0,mi1)| -0.1500 | 0.0888 -0.5919 -1.6896
B \
T T I T T T I T T T T I T T T T I T T T T
203 3.00 400 500 6.00 7.00
Freq [GHZ)
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PCB Test Result -ANT3

Log Mag 5.000de/ Ref -5.000dB [F1 D&M]

10.00

5. 000

. 4000000
. 5000000
. 1500000
. 8500000
. 3354511
. 7852605

GHZ
GHZ
GHZ
GHZ
GHZ
GHZ

-14.547
-25.633
-7.6379
-12.247
-9, 8864
-10.031

1 Start 2 GHz

IFBW 70 kHz

Stop 8 GHz !
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surmnmary Multiple Frequency Feserved
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
1 2412000 145 2983| 171.00| -1547| 99.00| 1838 8512
2| 2417.000 -1.15 3.28| 171.00) -1312( 100.00| 18.40| 8587
3| 2422.000 -1.27| 3.419| 170.00| -15.14| 101.00| 1833| 8666
4|  2427.000 -1.21 3.26| 170.00| -1454( 101.00| 18.20| &7.58
5| 2432.000 147|331 170.00| -14.74| 101.00| 18.05| 8374
6| 2437.000 -1.50 3.00| 163.00| -15.04( 101.00| 18.05| &9.89
7| 2442.000 -1.46| 3.08| 203.00| -15.44| 101.00| 1853| 9067
W
Power-Sum, Cut #1(Theta=90)
Gain [dBi] T+ Gain [dBi] + Gain [dBi] -
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Data Set

Polarization : |Pn:rwr-5urrlj

Cut : [deq]

Blpailelicd Param.
Ptz Bi/[dE]

g 3

SAA% F/B[deq] :

EF iy [ 30
2457 000

Eigg'ﬁﬁﬁ Lobe Filter
i T
5180,000

200,000 W Apply |

Graph Option

— atyle —— Mark
& Polar [ Bearm Peak
[~ Bearm Width
-~ Rect _

angular| [~ Side Lobes

— £oom
Cut &1 | Cut &2 ] Cut #3 |

— Scale

Max :jEIII

Apply
Min : [-40
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summary Multiple Frequency Reserved ]

2] Cut#1(Theta- ~ - Data Set -
No. Freq. || Avg. Peak Null Diff. |BW Polarization : |Pﬂwr-5urrlj
[dBI] [dBi]  |[deg] |[dBl |[deg] |[dB] |[deq]
Cut :
1|  2412.000 -450| -0.97| 44.00| -10.55| 200.00| 9.58| 55.00 [deg]
2[ 2417.000 473| -0.85| 4500| -10.26| 200.00) 98.41| 5441
Freq, : [MHz]
3|  2422.000 -484| -1.00| 4500| -10.16| 202.00) 9.16| 53.70 T - Param.
4|  2427.000 488 -1.13| 4500 -9.96| 83.00| 883 5344 =5 L BW[dB] :
5| 2432.000 -480| -1.26| 4500 -8.88| 8200 &62| 5352 = 3
AT _c bt i C
6| 2437.000 14| 185 44.00( -10.03| 32.00| 838 5388 0o F/Bldee]
T| 2442.000 5.27| -1.84| 4400| -1008| B1.00( 815 54.10 30
452,000 L
457,000 .
gigg.ggg Lobe Filter
~ | 2472000 [dB] [
454,000
5150,000 Appl |
» | |5200.000 ¥ i

Graph Option
Power-Sum, Cut #1(Theta=90)

Gain [dBi] Gain [dBi] i Gain [dBi] i ~ Siyle - -.'l_M;fk Pk
105 20 75 105 o0 75 & Polar eam Pes
[~ Beam Width

~ Rect _

angular| [~ Side Lobes

— £oom :
Cut #1 | Cut 82 ] Cut #3 |
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Surnmmary Multiple Frequency

Reserved

2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB] [dBi] |[deg] |[dBil |[deg] |[[dB] |[ded]
2447.000 -0.94| 367 206.00| -15.44| 10200 19.11]| 91.31
9| 2452.000 -1.15| 3.53| 206.00| -15.96| 102.00( 19.49| 91.91
10| 2457.000 -1.18| 3.55| 207.00| -16.22| 103.00| 19.77| 9256
11|  2452.000 -060| 421| 207.00| -15.70| 103.00( 19.92| 93.12
12|  2467.000 -0.91| 3.98| 208.00| -15.91| 103.00( 19.89| 93.60
13| 2472.000 -0.58| 4.38| 208.00| -15.31| 104.00( 1969 93.93
14|  2484.000 -0.59| 4.43| 208.00| -15.09| 46.00( 19.57| 9498
W
Power-Sum, Cut #1(Theta=90)
Gain [dBi] ¥+ Gain [dBi] + Gain [dBi] +
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Data Set

Polarization : |Pn:rwr-5urrlj

Cut : P[deg]

Freq. : [MHz]

FA1Z,000 . Param.
417,000 :
2422 000 Rt
2427000 -[ 3
2432, 000

437,000 :
2442000 F/Bldeg] :
=447 000 i| M
2462, 000 Lobe Filter

[dB] 7
Apply |

Graph Option

'S 60,000
00000 ¥

— atyle —— Mark
& Polar [ Bearm Peak
[~ Bearm Width
-~ Rect _

angular| [~ Side Lobes

— £oom
Cut &1 | Cut &2 ] Cut #3 |

— Scale

Max :jEIII

Apply
Min : [-40
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summary Multiple Frequency Reserved ]

2] Cut#1(Theta- ~ - Data Set
No. Freq. || Avg. Peak Null Diff. |BW Polarization : |Pﬂwr-5urrlj
[dBi] [dBi] |[deg] ([dB] |[[deg] |[dB] [deq]
Cut :
2447 000 490 -170| 4400 -961| 8100 791| 5422 [deg]
o| 2452.000 -492| -1.83| 4400 -956| 8100 772| 5388
Freq, : [MHz]
10| 2457.000 499 205 44000 -951| sooo| 748 s3.10 TR - Param.
- .n
11| 2462.000 472 -193| 4400 -9.10| 8000/ 7.18| 5203 EE‘EE-SSS BW[dE] :
12|  2467.000 470! -210| 4500 -889| 79.00| &78| s096 gigg:ggg '1 3
13|  2472.000 449 21| 4300/ -837| 79.00| 627 4992 2437.000 ;
2442 (00 F/B[deq] :
14| 2484.000 432 —203| 169.00| -845| 34700 643| 7205 il—aﬁ
LI
2,000 Lobe Filter
LI "
!_II:II:I [dB] | 1
S8 i
S180,000 Apol |
- SEO0000 W PPy
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Graph Option

— otyle —

& Polar

-~ Rect _
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— £oom

Cut &1 | Cut &2 ] Cut #3 |

— Scale
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summary Multiple Frequency Reserved ]
2] Cut#1(Theta- ~ - Data Set -
No. Freq. || Avg. Peak Null Diff. |BW Polarization : |Pﬂwr-5urrlj
[dBi] [dBi] |[deg] |[dBi] |[deq] |[dB] [deg]
Cut :
15| 5180.000 225 o097|287.00| -11.88| 22500 1288| 325 [deq]
16| 5200.000 250 0.54| 287.00| -12.44| 225.00| 1298| B485
Freq, : [MHz]
17| 5220.000 288 017 75.00| -12.80| 226.00| 1297| 4999 A Param.
' ™y
18| 5240.000 247 053 78.00| -1210| 225.00| 1283| 4887 gﬁg-ggg B [dEB] :
19| 5260.000 244 044| 76.00| -1261| 225.00| 13.05| 6574 2454, 000 = 3
[ oy = g c
20| 5280.000 258 018 77.00| -13.21| 225.00| 13.38| BBOS F/Bldeg]
21| 5300.000 236 o024| 77.00| -12.83| 225.00( 13.07| 7142 [0
Lobe Filter
e [dE] :1 1
520,000
55400, 000 Apol |
» | 5560000 ¥ i
Graph Option
Power-Sum, Cut #1(Theta=90) b e
Gain [dBi] 4 Gain [dBi] Ve Gain [dBi] + y | - B —
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surmnmary Multiple Frequency Feserved ]
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
15|  5180.000 0.50( 286\ 21000| -9.07| 200/ 1193| 18457
16| 5200.000 022 258 21000( -8.71 3.00| 11.29] 213.86
17| 5220.000 018 206| 211.00| 856 3.00| 1061 21744
18| 5240.000 0.04| 235 154.00( -8.33 3.001 10.68) 161.41
19| 5260.000 0.06) 233|15600| -835| 200/ 1068| 163.06
200 5280.000 -0.23| 2.08(156.00| -8.18| 2.00| 10.27| 163.25
21| 5300.000 -0.04| 230| 15500 -7e0| =200 10.20| 163.22
W
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Data Set

Polarization : |Pn:rwr-5urrlj

Cut : [deg]
Freq. : [MHz
2432.000[ 7 " Param.
dnie " owan
e L
A F/Bldeg]
el
Lobe Filter

0,000 [dB] .1
Apply |

Graph Option

— atyle —— Mark
& Polar [ Bearm Peak
[~ Bearm Width
-~ Rect _

angular| [~ Side Lobes

— £oom :

Cut #1 | Cut 82 ] Cut #3 |

— Scale

Max :jEIII

Apply
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surmnmary Multiple Frequency Feserved
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
22| 5320.000 218| 039| 307.00| -12.18| 225.00| 1257| GBE
23|  5500.000 -2.85 -0.48( 304.00| 1317 223.00| 12.68| &7.43
24| 5520.000 -333| -0.90| 303.00| -1261| 22200 11.71| 8776
25  5540.000 -3.39| -1.08| 60.00| 1217 222001 11.08| &5.81
26| 5560.000 306 -0.88| 60.00| -11.77| 222.00| 10.88| 8696
Zf( 5580.000 -3.02| -081| 255.00| -11.55]) 222.00| 10.94| 106.54
28| 5600.000 -330| -0.63|259.00| -11.42| 140.00| 10.79| 10268
W
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surmnmary Multiple Frequency Feserved
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
22| 5320.000 09| 225 15200 788 =200| 10.23| 165.39
23|  5500.000 -1.43 1.33| 172.00) -11.02( 10.00] 12.35] 145.41
24| 5520.000 -1.84| 088 172.00| -1238| 10.00| 13.27| 147.03
25  5540.000 -1.96 0.73| 173.00) 1247 10.00] 13.19| 163.17
26| 5560.000 -1.64| 1.15| 173.00| -1227| 10.00| 13.43| 162.85
2f| 5580.000 -1.57 112 172.00) 1223 9.00| 13.35| 167.20
28| 5600.000 191  077| 173.00| -12.94| 10.00| 1371| 171.12
W
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surmnmary Multiple Frequency Feserved
2] Cut#1(Theta-
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
29| 5620.000 -326| -0.28| 258.00| -11.82| 140.00| 11.54| 97.18
30 5640.000 =344 -0.29| 255.00| -12.48 0.00| 12.18| 85956
31| 5660.000 327| -0.06| 260.00| -1433| 0.00| 1427| 8160
32| 5680.000 -3.45| -0.158| 260.00| -16.27 0.00f 15.05| 81.09
33| 5700.000 400| -0.85| 250.00| -18.39| 355.00| 17.54| 3288
H| 5720000 -2.83 0.17| 61.00| -128.47( 354.001 1865 7392
35| 5745.000 320 001 63.00| -17.07| 353.00| 17.08 73.10
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surmnmary Multiple Frequency Feserved
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
29| 5620.000 -1.83| 084 174.00| -1278| 10.00| 1361 17729
30 5640.000 -2.09 0.49| 185.00) 1317 11.00] 13.67| 175.44
31| 5660.000 200 077|189.00| -13.41| 11.00| 1419 180.85
32| 5680.000 -2.31 0.53| 152.00) -13.44( 11.00] 13.597( 181.50
33| 5700.000 292| 0.02|193.00| -13.84| 1200| 1387 187.01
H| 5720000 -1.97 1.09| 186.00| 1238 12.00] 13.47| 158.03
35| 5745.000 235 080 186.00| -13.49| 13.00| 1428 155.30
W
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surmnmary Multiple Frequency Feserved |
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
36| 5765.000 347| 0.09| 6200| -1624| 351.00| 16.33| T71.35
37| 5785.000 -3.71| -0.258 63.00| -14.68| 348.00| 14.3%| 53.23
38| 5805.000 378 -028| 63.00| -13.78| 222.00| 13.48| 5063
39 5825.000 -3.86| -024| 63.00| 1462 221.00| 14.38| 4553
40| 5845.000 342| 027| 64.00| -1459| 221.00| 1486 49.58
4 5865.000 -3.1% 0.48| 64.00) -1435( 221.00| 14.83| 4534
42| 5885.000 325 045 65.00| -15.31| 221.00| 1576| 4856
W
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surmnmary Multiple Frequency Feserved
2] Cut#1(Theta- A
No. Freq. || Avg. Peak Null Diff. BW
[dB{] [dB] [[deq] |[dBil |[deg] |[[dB] |[deq]
36| 5765.000 237| 081 189.00| -13.40| 13.00| 14.21| 14966
37| 5785.000 -2.91 0.46| 183.00) -13.68( 13.00] 14.18] 147.11
38| 5805.000 297| 046 134.00| -1366| 13.00| 1412 145.04
39 5825.000 -3.12 0.44| 183.00) -13.81( 13.00] 14.25] 14421
40| 5845.000 267| 087 183.00| -13.39| 11.00| 1426 14564
4 5865.000 -2.41 1.01| 184.00) 1271 10,00 13.72| 146.69
42| 5885.000 236 1.03| 184.00| 1255 9.00| 1358 147.73
W
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