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iR (Product Characteristics Table)

DESCRIPTION VALUE
Frequency Range ( TYESEL) 2400-2500/515075850 MHZ
V.S.W.R(EEH: t) 2.0 Max
Impedance CRFHEREBT) 50Q
Gain (323) 0-4 dBi
Radiation (J7 A1) Omni-directional
Radiating element 1/4 Wave Helical
Polarization (£&4475=0) linear Vertical
Admitted power (ZhZ) 1w
Connector (FLEIE) SMA (& pin)
Operating temp (T/EEE) -10°C™+60°C
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mm_mmmﬂmm_n_uﬁ{mr{xv 5150-5850MHz  23.0 nmv
4t 7T (Polarzation) Linear
R (Lmpedance) 50Q CUST NO.:
& 8100-0005 1.78-644R-1515-13
7] 6100-0004 L23*0D4.5*0D1.0- & #[-00 N PART NO.:
6] 6100-0003 L22*0D4.5*0D1.65- % #7-178-00 L MHZ.TD)) COLLTD A1 00-0008
& 3300-0011 0D:4.5mm L:18MM EE 1 | TITLE:
@ 8200-0020 L115°0D13 -TPEES AT E J0BEE 1 RP-SMA (P) - 2.4/58GHz-L156mmE (3DBATLK)
& 8200-0012 125.3*0D13 -PC/PBRTER T E=-5DB 2 &1L L | DRAWN BY cham DRAWING NO.
3] 8200-0011 128.2*0D13 -PC/ABSEIR _t FE-5DB B @B il 4] L | CHECKED BY DRAWING SIZE | 1: 1 | a4
M 5001-0004 RP-SMA (P} -ST-178-B-A5 (J3 L | APPROVED BY UNIT MM
N ITEM DESCEIPTION QTY| SORTING NOG. MHZ.TD PAGE 1 OF 2

Emﬁ%%lmlmﬂ\_

3/17



MHZ.TD)))

BYI WM ERERLA

Shenzhen Zhaohe Technology Co., Ltd

JRFFEE (Testing Environment)

(Test System)

5 (Fei Tu)

11 B (Project) Bt & (Configuration) #Z3E (Notes)
RN Rk
el bl S e ABEBRAE)(Antenna
5245 = (Laboratory) (ShenZhen Zhao He supplier: Shenzhen
Laboratory) Zhaohe Technology Co.,
Ltd)
BERS KXxBExE (LXWxH)

6.40Mx3.25Mx 2.85M

MK X% (Testing

R8I ES071B

(Network analyzer

Number)

Instrument)
E5071B)
TR E8 F 5 S (Test
E5070B*CFGO001
Instrument Serial
MY42402168

B AE A H(Calibration
Cycle)

11HB (1 Month)
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MR B ESE (Test Setup Parameters)

XA I P T U0 B R 2 1 I A 5 st BRI A (1 45

This Report to account for the measurement setup and result of the Antenna.
MRS REFET S 24 (VSWR B REM A ED

The measurement setup includes s-parameter, pattern, and gain measurement.

X RIS E R AT T iR iy

The measured data for Antenna are presented and analysis.

A. 5 &% Reflection coefficient :

(@)X #%: M 25 73 HT4X Instrument: Network Analyzer.
(b)’ E: Setup:
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(1) 3B O.S.L B B ) — i A HEAAZHE X 2% 70 BT

Calibrate the Network Analyzer by one port calibration using O.S.L. calibration kits.

()R RELN IR AR B I 28 7 A

Connect the antenna under test to the Network Analyzer.

G)MERE 1 s SIS 2%0). Measure the S11(reflection coefficient) shown in Fig.
(4) —MRUL, S11/NF-10 48 UL, DURIE 90% MR LIhE, HARE 10%HHEE R 5.
Generally, the S11 is less than —10dB to ensure the 90% power into antenna and only less than 10% power

back to system.

Network Analyzer
o | B ==
| @ sEEs
-Eem
=) mom - QOO
EE S esssw
e o emes

- - - -
- - -

@® @PORTI @PORTZ

Eif

[T))

Fig.1 Antenna measured in Network Analyzer
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SN E A :S-Parameter test data S:

B B ) B/ VSWR 1.35 1.35 1.38 1.34

A R/ Lgo Mag -16.54 -16.55 -15.78 -16.54

S K Fr:S-Parameter test image:

1 Active ChTrace 2 Response 3 Stmulus 4 Mkrf@nalysis S Instr State

PG S11 SWR 1.000F Ref 1.000 [F1]
11.00

10.00 %
L0000 |4
.000 2
.00
.00
.00
.00
.00
.0o0

1.000 p
Tr2 511 Log Mag 10.00dE¢ Ref 0.000d48 [F1]

*0-00 5 Z00000 GHz —16.54% 4B
40.00 |2 2.5000000 GHz -16.565 4B
3 5.1500000 GHz -15.757 dB
0.00 |4 5.8500000 GHz -1&6.542 dB
=& F.1280000 GHz -5.5039 dE
20.00 ! ! ! !
10.00
0.000
-10.00
-20.00
-320.00

-40.00

d 4000000 GH= . 3504

[ N TR e o T - T R B ¥
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5. 2 HERE Z M)A/ The Test Information Anechoic Chamber

A. VB[ Scope

XINTAERAR Vinip R MESEERESK - B35  (This statement of work defines the requirements of
a far-field antenna measurement range, which includes)

(H)— 325 EK(W)x 285 EK(H)x 640 B K(L)R LM ERI B R 2 ; (One 325 cm (W) x 285 cm (H)
X 640 cm (L) Antenna Measurement Anechoic Chamber )

Q)—"TEARELY CP MEBE WA R4 M= %58 ; (One Far-field Antenna Measurement System
with spinning linear CP measurement capabilities)

Q) —MEFHEHAIRLZ; (One broad-band transmitted antenna, )

(4)3 D nrl-4433 FRAEB IR K% °  (Three NRL-4433 standard gain antennas)

600

B. RZ&M =R S Antenna Measurement Anechoic Chamber

i

ELMEIEE - BEN 325 EXK - 5ERN 285 EXK - KEN 640 EX - XNEENZ 5 XIENI1ZK

\5

T 70 EK@0.9 GHz * 50 EK@1.8 GHz * 44 [E>K@2.4 GHz * 28 [E K@5.8 GHz * 16 [EE>R@18 GHz °
XM g E R FARIFTIRZERRELNE (Fully anechoic chamber with dimension 325 cm in width,
285 cm in height and 640 cm in length. The quiet zone of this Chamber shall be greater than 70 cm @ 0.9

GHz, 50 cm @1.8 GHz, 44 cm @2.4 GHz, 28 cm @5.8 GHz, 16 cm @18 GHz. Contractor should be

aware of this anechoic chamber is going to be used for performing far-filed antenna measurement)
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C. HS#7E Electrical specifications

RSB 800 JEHHZE] 18 FIE#HF - (Frequency Range: 800 MHz to 18 GHz)
ZEXIERIA/N70 EXK - @0.9 GHz - 50 EK@1.8 GHz - 444 [E>K@2.4 GHz - 28 B K@5.8 GHz -

16 EE>K@18 GHz (Quiet zone size: >70 cm @ 0.9 GHz, >50 cm @1.8 GHz, >44 cm @2.4 GHz, >28 cm
@5.8 GHz, >16 cm @18 GHz.)

DR SC/NTF+/-0.5 201 1.5 2.4 GHz -/NF+/-0.25 5 Ml @2.4 18GHz (Quiet zone ripple: < +/- 0.5 dB
@1.5~2.4 GHz, <+/- 0.25 dB @2.4~18GHz)

Field Probing | Peak-to-Peak Amplitude Ripple | Quiet Zone Size | Compliant
Frequency | (within specified Quiet Zone Area) (cm)
0.9 GHz <0.8dB 70 Yes
1.575 GHz <0.6dB 55 Yes
1.8 GHz <0.5dB 50 Yes
2.45 GHz <04 dB e Yes
4.8 GHz <0.3dB 31 Yes
5.8 GHz <0.3dB 28 Yes

D. #KRULZE (Absorbers)

B EZENWRNE LRI MZREINRWES - LIRIEESHIE - B2 - BRSNS ENANT
24 BEF EERZEEIIAZ] 203 EK(W)x 163 ERKH)x 533 EK(L) - BRI S E R FE nrl-8093
B KHLZE (We shall design and install proper absorbers on the inner walls of the chamber to guarantee the
electrical specifications . However, the absorbers height shall be no less than 24" which enables the space
in the chamber to be around 203 cm (W) x 163 cm (H) x 533 cm (L). All the absorber used shall meet

NRL-8093 fire retardant regulations)
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E. T RLENE RS (Far-field Antenna Measurement System)

FATPRFRHBEB R R EIBHFARTUM 30 THiZZZE 6 TISHMAIPTBEMMIRG - SEHINARY Agilent
5230A pna-1 ¢ Agilent 8753ES REMWE DTN 2R LFFEEB BohEM & H LIk IB AR KL
B - BIEEBERRUITAEZRELATAZIC - We shall supply all the hardware and software which are
capable of characterizing antenna radiation patterns from 30 KHz to 6 GHz Agilent 5230A PNA-L or
Agilent 8753ES Vector Network Analyzer. The system shall be able to automatically measure and plot

single axis amplitude and phase antenna patterns in either Cartesian or polar formats.

F. 37 & 14 Far-field measurement software

ZERE RIS IR R ET G REIR S BIEREZB AL (The software consists of the control or data

acquisition software and the data plotting software )

(O EBIERERGZE/VER NIITNEE: (The data acquisition software shall at least be capable of the
following functions)

M E B INRA R HINR (B UA), RGO IR REE RN BN - measuring single

frequency per cut - single axis (azimuth); system can automatically switch frequency at the end of a scan.

* 8 [) 5, WX [a) M £ 27 HE measuring data in Uni-direction or bi-direction

*2/DARBAIE 360 ENEEIE (+/-180 E X 0-360 £ )measuring data at least with azimuth 360 degrees.

(+/- 180 degrees or 0-360 degrees)

*SCAY AV B R /R R AREL AR AR FRHZ T real time plot in Cartesian or polar format
*REI NI AEAIE screen shows real time angle position

*HGRBEBNEE SRR BT E/n LEZR system automatically calculates S/N ratio level based on

measured signal fluctuation

*EMUEMZZZNIAYINEE function to set positioner zero position

*RER O] LUR B BUIREUR B EIE X 1FBF% operator can set data taking velocity and data sampling
interval

* T E N2 WA BERI®H entry to allow positioner offset to any angle
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G roadband B#i Rk (roadband Transmitted antenna)

—PNEMMEM TS RE - EIEERTME:1-18 FIEH - 18%:12 dBi@10 GHz - VSWR/NTF 20:1 -

B[] 20 73 D1 We shall provide a linear-polarized broadband antenna with the specifications better than

those listed hereafter in this article, Frequency: 1-18 GHz, Gain: >12 dBi @10 GHz, VSWR:<2,0:1, Front
to Back Ration > 20 dB

6. TR E XYZ K7~ = B Chamber XYZ Photo

'
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7. T BE E WA 3 K 23 Chamber Test Result

Frequency ID 1 2 3 4 5 6 7 8 9 10 11 12 13

Frequency (MHz) 2400.0| 2410.0) 2420.0{ 2430.0| 2440.0| 2450.0] 2460.0| 2470.0| 2480.0] 2490.0] 2500.0| 5150.0| 5200.0
Efficiency (dBi) -1.86| -1.99] -1.83| -1.74| -1.70| -1.60) -1.67| -1.55 -1.66| -1.59| -1.71] -2.32| -2.43
Gain (dBi) 2.29 2.26 2.48 2.57 2.50 2.63 2.32 2.62 2,56 2.68 292 1.59 1.63
Efficiency (%) 65.10) 63.30] 65.66] 66.93] 67.67] 69.22) 68.06] 69.93) 68.30] 69.39| 67.45| 58.56| 56.50
Directivity (dB) 4.16 4.25 4.31 4.32]  4.26 4.22] 419 417 421 4.27]  4.23 3.92) 413
Peak Gain Position (Theta) | 150.00) 150.00] 150.00) 150.00| 150.00] 150.00{ 150.00) 150.00| 150.00] 60.00) 150.00] 90.00] 75.00
Peak Gain Position (Phi) 30.00{ 30.00) 30.00{ 30.00[ 30.00) 30.00{ 30.000 30.00f 30.00{ 180.000 30.00) 150.00] 315.00
Efficiency ThetaPol (%) 49.97| 46.94] 50.75) 50.65] 53.14] 54.49] 54.09[ 57.16] 54.65| 57.80] 54.08] 56.81| 54.37
Efficiency PhiPol (%) 15.12| 16.36) 14.91 16.28] 14.53] 14.73] 13.98] 12.77| 13.66] 11.59] 13.37 1.74 2.13
Upper Hem. Eficiency (%) 34.14| 32.75] 34.48[ 35.08] 36.23] 3743 37.14] 38.63] 3744 38.62] 36.99] 3547 3521
Lower Hem. Efficiency (%) 30.96| 30.55) 31.18{ 31.85] 31.44) 31.79] 30.92] 31.30| 30.86| 30.77] 3046/ 23.08] 21.28

Frequency ID 14 15 16 17 18 19 20 21 22 23 24 25 26

Frequency (MHz) 5250.0] 5300.0| 5350.0( 5400.0] 5450.0| 5500.0| 5550.0| 5600.0| 5650.0) 5700.0| 5750.0| 5800.0| 5850.0
Efficiency (dBi) -2.54| -2.75| -272) -253| -233] -2.21| -2.52| -2.05 -1.24] -141| -2.01| -1.43| -1.02
Gain (dBi) 175 2.03] 1.98] 235 251 278 240 270 373 352 254 3.03] 3.8§
Efficiency (%o) 55.74| 53.12| 5346/ 55.83) 58.62) 60.09| 56.02] 62.38| 75.24) 72.34| 62.91] 71.96 79.11
Directivity (dB) 4.29] 4.78| 4.70) 4.88) 4.83] 5.00[ 4.92| 4.5 496 493 455 446 4.90
Peak Gain Position (Theta) 75.00) 75.000 75.00{ 75.00] 150.00f 150.00) 150.00) 150.00| 150.00] 150.00] 150.00f 150.00] 150.00
Peak Gain Position (Phi) 0.00] 345.00] 345.00| 195.00) 210.00] 210.00{ 210.00f 210.00f 210.00) 210.00] 210.00{ 210.00] 225.00
Efficiency ThetaPol (%) 53.50) 50.77) 50.57] 52.33] 54.51] 55.33] 49.17) 56.39] 71.35] 64.96] 52.58| 63.79) 70.40
Efficiency PhiPol (%s) 223 233 289 349 411 476 685 598 3.89) 738 1034 817 871
Upper Hem. Efficiency (%) 35.03] 33.64] 3376 3542] 36.13] 36.06) 32.26) 3631 44.70] 41.08] 35.93| 43.07) 4B.06
Lower Hem. Efficiency (%) | 20.71| 19.48] 19.70| 20.41| 22.48| 24.04] 23.77| 26.07[ 30.54| 30.36| 26.98] 28.89] 31.05

8.1 B = R ) 77 5] B Chamber Radiation Pattern

1
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2450.0MHz H+V, EFff: 62.1%
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gy I T P R 20
-0 A 30 -3 23 an -3 e a0

180 160 e 180

170430 170 170 190 170 ° om0 a0 1m0 '
2470.0MHz H+V, Eff: 69.5% 2470.0MHz TotallE2-Y Z), Max= 2.04dBi Total(H-XY}, Max= 1.25dBi, CwrD=7.92
z g 198 W g [ =

261 ) =t a0

n ‘ I

10 470430 170 1% 180 70 13p 170 0 GETERRL
2480.0MHz H+V, Eff: 68.3% 2480.0MHz Total(E1-XZ), Max= 2.50dBi 2480.0MHz Total(E2-YZ), Max= 2.04dBi Total{H-XY), Max= 1.16dBi, CirD=8.12
z WO o MO W g g MO W g
250 2 ] 5 - 250 50
0 0
]
-80 &0
-5 a0
-10 100
110
4 120
— 018 170 0 180 v70.1a0 170 100 T To1as 170 120
2490.0MHz H+V, Eff: 69.4% 2490.0MHz TotalE1-XZ), Max= 2.68dBi 2490.0MHz Total(E2-YZ), Max= 2. 36dBi Total(H-XY), Max= 1.27dBi, CirD=8.60
z 00 W 00 W w0 W
ol 20 2 20 w2 0 0
i 2 i
60 AT 3 &0
-0 213 T
w0 : @
= : EN
-100! 100
14 110
2 120
— 180 579 480 170 120 10 70490 170 10 BT a0 170 120
2500.0MHz H+Y, Eff: 67.4% 2500.0MHz TotallE1-XZ), Max= 2.384Bi 2500.0MHz TotalE2-YZ). Max= 2 30dBi TotalH-X0). Max= 0.96dBi. CirD=8.92
z 49,7100 P 5 39,7100 P 5y 39,7300 210 gy
0 238 » 238 2 » 238 3
E -0 B ;‘ ]

260

]

5150.0MHz H+V, Eff: 58.6% 5150.0MHz TetalE1-XZ), Max= 1.52dBi 5150.0MHz TetafE2-YZ), Max= 1.30dBi TotalfH-XY'}, Max= 1.558dBi, CirD=2.22
z an 10 i o ! ap 000

l t1]  m »
.‘ I

170 180 170 120 0 17010 170 1O

0

370 1ap 170 2

80

170 1a0 170 | Y +70 190 170 !

14/17




MHZ.TD))
BY W HEARERL A
Shenzhen Zhaohe Technology Co., Ltd

5200.0MHz H+V, Eff: 56.5% 5200.0MHz TotaHE1-XZ), Max= 1.44dBi 5200.0MHz TotalE2-Y Z), Max= 1.22dBi Total{H-X'), Max= 1.27dBi, CirD=2.62
a0 0w 400 10 400 10
® a2 = AL ] 20 20
-an e 4

l |

180 o 1o 170 189 180 o 1o 170 189
5250.0MHz H+V, Eff: 55.7% 5250.0MHz TotalE1-XZ). Max= 1.75dBi 5250.0MHz TotalE2-Y Z), Max= 1.2648i Total{H-XY'), Max=0.244Bi, CirD=2.62
2 - 20 0‘ ?510 a0 S o 10 ”510 a0 gp 10 010 g s

a0 B 40

).
g g g ard

" a0 130 170 '*°
5300.0MHz H+V, Eff: 53.1% 5300.0MHz TotaE1-XZ), Max= 1.5648i 5300.0MHz TotaE2-YZ), Max= 1.19d8i
z 0 F0 0 10 5 0 0010 5
b 158 ki 158

) i

180 420 190 170 190 180 420 190 170 190
5350.0MHz H+V, EFff: 53.5% 5350.0MHz TotaE1-XZ), Max= 144481 5350.0MHz TotaWE2-Y Z), Max= 1.2TdBi
T I 0100 10 g
Tas 14

30

160 y70 180 170 120 80 70 400 170 10
5400.0MHz H+V, Eff: 55.8% 5400.0MHz Total[E1-XE). Max= 1.78d8i 5400.0MHz TotsWE2-Y Z). Max= 1.65dBi TotalH-¥r), Max= 1.78dBi. CirD=4.52
7 2 010 g 2 1001 g 2 1000 o
EY 3

322

-

5 1
170139 170 " "0 170 49 170 89
5450.0MHz H+V, Eff: 58.6% 5450.0MHz Total[E1-)X2Z), Max= 1.98d48i 5450.0MHz Total(E2-Y Z), Max= 2.0BdBi Total(H-XY}, Max= 1.73dBi, CirD=4.14
z 20 100 10 o 0100 10 oo 2010 0 10 oy
- 208 30 -3 2080 0 > =

282

"0 70480 170 '™

15/17




MHZ.TD))

Yk #HEARE R
Zhaohe Technology Co.

Shenzhen

i
Ltd

5500.0MHz H+V, Eff: 60.1% 5500.0MHz TotalfE1 XZ} Max— 2 25dBi
z

5500.0MHz TotalE2-Y Z), I.lax- 2.084Bi
g 10 10 g

- % 2 £l
-an 275 a0

7.75

180 170 180 170 160 180 160

55650 0MHz H+V, Eff: 56.0% 5560 0MHz TotalfE 1. XZ! Max= 1 4TdBi
z o

160 16 160

170 180 170 170 10 170

S600.0MHzZ H+V, EFf: 62.4% S600.0MHz Total[E1-XZ), Max= 1.84d8i 5600.0MHz Total[E2-Y Z), Max ! 24481
400 1 A0 0
20 20 20 N

-3 in 30 -0 e 30
4 316 40 a0 X116 “@

170 130 170 170130 170

H650.0MHz H+V, Eff: 75.2% 5650.0MHz Total[E1-X2), Max= 2.25dBi 5650.0MHz Total|E2-Y Z), Max= 1.76dBi
2 10 0 1 0

180

"0 r04a 170 %0 170 100 170 1%

ET00.0MHz H+V, Eff: T2.3% 5T00.0MHz Total[E1- )Q) Max 2 02dBi
z

ET00.0MHz TotallE2-Y Z), Max= 1.20dBi
-0 0 10

-31?1135 170 1 '31?1\35 o !

5750 .0MHz H+V, Eff: 62.5% 5750 0MHz Total[E1- J(Z) Max i 21dBi
z

5750 0MHz TotalfE2-Y 7). Max= 1.154Bi
-0 0 10

r 2816 0 r 2815
I 160 . 180 180 160

180 170 180 170 *%°

170 190 170 '

TotalH-X¥'}, Max= 1.T6dBi, CirD=4.76
gp -0 010 g

160

50 170

TotalfH-X¥'}, Max= 1.34dBi, CirD=4 63
o 1w

-0

=0 10 1%

TotslH-X ), Max= 1.56d8i, CirD=4.64
a 100 . 0 4

o0 170

Total{H-Xr'), Max= 2.55dBi, CirD=4.84
20 10 0 10 5

i o

TotalfH-Xr'}, Max= 2.244Bi, CirD=4.58
ap 000 4

Tian 170 '

TotalH-X¥), Max= 1.4548i, CirD=4.42
100 10 4

16/17




MHZ.TD))

BY W HEARERL A
Shenzhen Zhaohe Technology Co., Ltd

5800.0MHz Total[E13T),
a9 100

Max= 1.82dBi
20

5800.0MHz H+V, Eff: T2.0%
Z 1

150
180 vro 19

5B50.0MHz H+V, Eff: 79.1% 5850.0MHz Total|E1-XZ), Max= 2.07dBi
z 2100 20

30 248 30

1a0 170 1%

5800.0MHz Total[E2-Y Z), Max= 2.27dBi
20 00w

5850.0MHz TotaWE2-Y Z), Max= 2.334Bi
B

-3

180

20

160

Totai{H-K7), Max= 2.0648i, CiD=5.26
g WA 10 G

a0

273
773
B0
T
a0
a0
100
10
120

170 130 170 " 170 4gp 170 100

TotalfH-XY), Max= 2 484Bi, CirD=6.68
o0 10

o 1w
243 20 20 20

170 130 170 15 T AATO qg0 170 100

17/17



	Omni-directional



