TAOGLAS.

SPECIFICATION

G21 GSM Hercules Gen.II Penta Band Cellular Antenna

Part No. : G21.B.301111

Product Name : Hercules Gen.II Penta Band Cellular Antenna

Screw-mount (Permanent mount)

Features : GSM/GPRS/CDMA/EVDO/UMTS/HSPA/WCDMA
850/900/1800/1900/2100MHz
Low profile - Height 29mm, diameter 49mm
Heavy duty screw mount
UV and Vandal resistant PC housing
IP67 & IP69K
3M Cable RG174 Standard
SMA(M) Connector Standard
Cable and Connector are Customizable
ROHS Compliant
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1. INTRODUCTION

The G21 (Generation II) Hercules is a high performance, steel thread-mount, Penta-band
cellular antenna for external use on vehicles and outdoor assets worldwide. Omni-
directional high gain across all bands ensures constant reception and transmission. The

durable UV resistant PC housing is resistant to vandalism and direct attack.

With IP67 and IP69K waterproof rating, the G21 can be screw mounted on vehicles and
outdoor/indoor assets via its extra thick thread. The antenna has a compact dimension
at only 28.5mm in height and 49mm in diameter. The enclosure is designed to not catch

on tree-branches.

Taoglas recommend a minimum cable length of 300mm when used on a ground plane to

achieve an efficiency of greater than 30%.

This antenna can be mounted on metal structures. The G21 is an ideal solution for

cellular external applications where it can operate with or without the ground plane.
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2. SPECIFICATION

ELECTRICAL-ONn 30x30cm Ground Plane

" stndaa | awes |

Frequency (MHz) 824-896 880-960 1710-1880 | 1850-1990 1920 -2170

Return Loss (dB)

0.3 -6.0 -5.2 -6.1 -6.2 -5.8
Cable 1.0 -7.8 -8.7 -11.4 -15.3 -13.7
length 2.0 -8.1 -9.3 -16.5 -20.3 -19.5
(meter) 3.0 -11.0 -12.4 -17.5 -18.3 -18.1
5.0 -11.8 -13.6 -17.6 -17.8 -17.8
Efficiency (%)

0.3 51.1 41.4 38.0 46.5 33.3

Cable 1.0 39.4 40.2 42.2 43.4 31.3
length 2.0 24.3 27.5 28.4 28.2 29.6
(meter) 3.0 24.6 27.6 22.0 23.8 24.6
5.0 17.1 16.4 15.7 15.0 12.0

Peak Gain (dBi)

0.3 2.0 1.5 4.0 4.3 4.2

Cable 1.0 1.7 2.7 1.8 1.9 1.8
length 2.0 1.4 2.1 0.8 -0.3 -0.7
(meter) 3.0 1.0 1.0 -0.9 -1.1 -1.1
5.0 -0.8 -0.3 -4.2 -3.9 -4.2

Polarization Linear
Impedance 50 ohms
Max Input Power 10 watts
VSWR <3.5:1
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ELECTRICAL-On 60x60cm Ground Plane
Standard . AMPs | GsM | pcs | pcs | 3G

Return Loss (dB)

0.3 -6.0 -5.6 -8.8 -8.5 -7.8
Cable 1.0 -7.8 -8.2 -13.6 -13.8 -16.3
length 2.0 -8.9 -11.1 -16.7 -19.6 -19.5
(meter) 3.0 -11.0 -13.6 -17.8 -18.3 -18.6
5.0 -12.3 -14.8 -19.1 -19.1 -18.2
Efficiency (%)
0.3 31.0 30.3 47.1 43.6 41.6
Cable 1.0 28.0 29.3 39.2 33.5 31.2
length 2.0 26.3 28.5 28.8 29.6 30.7
(meter) 3.0 19.2 18.6 21.3 22.1 25.2
5.0 11.4 12.8 13.7 11.6 12.3
Peak Gain (dBi)
0.3 2.1 2.3 3.1 3.0 2.8
Cable 1.0 1.0 0.6 1.9 1.6 0.9
length 2.0 0.6 0.2 0.8 -0.2 -0.8
(meter) 3.0 -0.5 0.1 0.2 -0.1 -1.1
5.0 -2.3 -2.2 -2.9 -3.4 -3.9

ELECTRICAL-FREE SPACE
Return Loss (dB)

0.3 -6.2 -5.3 -5.8 -6.4 -5.6
Cable 1.0 -8.1 -8.3 -10.9 -15.8 -13.2
length 2.0 -8.5 -12.3 -15.8 -17.6 -17.2
(meter) 3.0 -11.6 -12.9 -16.9 -17.9 -18.3
5.0 -11.8 -15.6 -18.6 -18.4 -18.8
Efficiency (%)
0.3 53.2 51.3 42.8 43.6 46.7
Cable 1.0 24.3 32.6 32.8 40.2 27.8
length 2.0 24.1 25.8 27.8 31.2 26.2
(meter) 3.0 23.3 24.2 23.4 22.8 23.6
5.0 13.6 20.8 12.1 11.8 10.3
Peak Gain (dBi)
0.3 0.4 0.9 2.4 2.5 2.2
Cable 1.0 0.2 0.2 0.9 0.9 1.8
length 2.0 -1.7 -1.3 1.1 -0.4 -1.5
(meter) 3.0 -1.8 -1.1 -1.2 -1.8 -1.9
5.0 -3.3 -2.3 -4.1 -4.6 -4.7
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MECHANICAL

Dimensions
Cable
Connector
Casing
Base and Thread
Thread Diameter
Weather proof gasket
Sealant

Protection
Corrosion
Temperature Range
Thermal Shock
Humidity
Shock (Drop Test)

Cable Pull

Recommended Mounting
Torque
Maximum Mounting Torque

Weight

Height = 29 mm and Diameter = 49mm
3M RG174 - Fully Customizable
SMA-Male - Fully Customizable
UV Resistant PC
Nickel plated steel
18 mm
CR4305 foam with 3M9448B double-side adhesive
Rubber Stopper
ENVIRONMENTAL
IP67 & IP69K
5% NaCl for 48hrs - Nickel plated steel base and thread
-40°C to +85°C
100 cycles -40°C to +85°C
Non-condensing 65°C 95% RH
1m drop on concrete 6 axes
8 Kgf

24.5N-m
29.5N:m
150g
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3. TEST SETUP

Figure 1. G21 Antenna test set up in free space, 30x30 cm metal plate, and 60x60 cm
metal plate, R&SZVL6 VNA (left) and R&S4100 CTIA 3D Chamber (Right).
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4. ANTENNA PARAMETERS

4.1 Return Loss
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Figure 2. Return Loss of G21 Hercules antenna in free space.
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Figure 3. Return loss of G21 Hercules antenna on 30 cm metal plate.
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Figure 5. Efficiency of G21 Hercules antenna in free space.

_ _
1 1
1 1
1 1
1 1
1 1
{ T=—==-=
1 1
1 1
1 1
1 1
1 1
il T-----
1 1
1 1
1 1
1 1
1 1
i T-----
1 1
1 1
1 1
1 1
1 1
—=f--1-----
1 1
1 1 1
1 1 1
1 1 1
1 1 1 1
||||| R e e Akt
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
LM __ Lo (R B
1 1 1 1
1 1 1 1
. . ! !
1 1
e
|||||||||||||||||||
T i O T O @ W
| PR = B R R
' ' D om m o
- = - - -
! ! E E E E E
| | ===
“ “ L I I A A T
1 1
1 1
1 1
- 1o ___ [
1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
||||| T TR IR S
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
||||| T TR IR S
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
||||| T TR IS S
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1
1 1
1 4
1
1
1

(%) Aduaroiy3

1900 2000 2100 2200

200 1000 1100 1200 1300 1400 1500 1&00 1700 1800

800

Frequency (MHz)
Figure 6. Efficiency of G21 Hercules antenna on 30 cm metal plate.
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Figure 7. Efficiency of G21 Hercules antenna on 60 cm metal plate.
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4.3 Peak Gain
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Figure 8. Peak Gain of G21 Hercules antenna in free space.
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Figure 9. Peak Gain of G21 Hercules antenna on 30 cm metal plate.
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5. Radiation Patterns

TAOGLAS.

5.1 Radiation Patterns (Free Space)

Power: -10,723 dB
Theta: 90 deg

Phi: 90 deq

Data: Raw Data
Mode Mo 54

Har 1

Current Yiew:

Theta: 60,00 deq  Phi: 45,00 deg

Z

~5.00
||

—-5.00

-—-15.EIEI

—-25.00
—-35.00

Figure 11. Radiation pattern at 849 MHz, Figure 1 as reference (dB),

with 2m RG174 cable and free space
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Paweer: -10,198 dB Current Yigw: Theta: 60,00 deq  Phi: 45,00 deg —5.00

Thekta: 90 deg .

Phi: 90 deq Z —-5.00

Data: Raw Data

Mode Mo: 84 —-15.00

Har ' —-25.00
—-35.00

Ve

-

{

¢

Figure 12. Radiation pattern at 915 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and free space.

Power: -5.619 db Current Wigw:  Theta: 60,00 deg  Phi: 45.00 deg —5.00

Theta: 105 deq . [ e

Phi: 120 deq —-5.00

Data: Raw Data

Mode Mo 111 —-15.00

Hor -— -25.00
=-35.00

Ve

/

& 4 :

Figure 13. Radiation pattern at 1805 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and free space.
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Power: -12,419 dB Current Wigw:  Theta: 60,00 deg  Phi: 45.00 deg _e.an

Theta: 90 deq i -

Phi: 90 deq —-5.00

[aka: Raw Daka

Mode Mo: 34 —-15.00

Hor —-25.00
—-35.00

Ve

/

I A

Figure 14. Radiation pattern at 1910 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and free space.

Power: -7,080 dB Current Wigw: Theta: 60,00 deg  Phi: 45.00 deg

—5.00
Theta: 90 deq . [ |
Phi: 90 deq —-5.00
Data: Raw Data
Mode Mo 34 —-15.00
Hor - -25.00
—-35.00

Vel

/\\

p :

Figure 15. Radiation pattern at 2110 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and free space.
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5.2 Radiation Patterns (30*30cm Ground Plane)

Power: -10.546 dB Current View: Theta: 60.00deg  Phi: 45,00 deg

=5.00
Theta: 90 deg -
Fhi: 90 deg = —5.00
Data: Raw Data
Mode Mo 34 I |—-15.00
Har 'y ~-25.00

/
4
/
4

X . -y

Ver
- *h.—-—""f

Figure 16. Radiation pattern at 849 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 30x30 cm metal plate.

Power: -7,246 dB Current Yiew Theta: 60,00 deg  Phi: 45,00 deq —E.00
Theta: 90 deg —

Phi: 90 deqg Z —-5.00
Daka: Raw Daka

Mode Mo: 84 I —-15.00

Har i - -25.00

Figure 17. Radiation pattern at 915 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 30x30 cm metal plate.
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Power; -11,533 dB Current Yigw:  Theta; 60,00 deg  Phi: 45.00 deg _5.00

Theka: 90 deg [ |

Fhi: 90 deg z —-5.00

[aka: Raw Data

Mode Mo: 84 —-15.00

Hor - -25.00
—-35.00

Vel

o

=
L L
x
\’

Figure 18. Radiation pattern at 1805 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 30x30 cm metal plate.

Power; -9,102 dB Current Yiew; Theta: 60.00deg  Phi: 45.00 deg 5.
Theta: 90 deg L .

Phi: 90 deg - - 500
Daka: Raw Daka

Mode Mo: &4 —-15.00
Hor - -25.00

—-35.00

e

Figure 19. Radiation pattern at 1910 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 30x30 cm metal plate.

o
« -
=
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Power: -10,520 dB Current Yiew: Theta: 60.00deg  Phi: 45.00 deg _c.00
Theta: 90 deg z |

Phiz 90 deqg —-5.00
Data: Raw Data

Mode Mo 84 I —-15.00

Her L _ —-25.00

Figure 20. Radiation pattern at 2110 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 30x30 cm metal plate.

5.3 Radiation Patterns (60*60cm Ground Plane)

Power; -18,786 dB Current Wiew; Theta: 60,00deg  Phi: 45,00 deg

—-5.00
Theta: 90 deg [ |
Phi: 90 deq z —-5.00
Daka: Raw Daka
Mode Mo &4 I —-15.00
Hor T -— -25,00
—-35.00

Figure 21. Radiation pattern at 849 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 60x60 cm metal plate.
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Power: -9.693 dB Current Yiew: Theka; 60,00 deq  Phi: 45,00 deg —c.00
Theta: 90 deg [

Phi: 90 deqg Z —-5.00
Daka: Raw Daka

Mode Mo: 54 --15.00
Har - —-25.00

e

£

=
.4 .4‘
S

Figure 22. Radiation pattern at 915 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 60x60 cm metal plate.

Power: -6,409 db Current Wigw: Theta: 60,00 deg  Phi: 45,00 deg —5.00

Theta: 90 deg z -

Phi: 90 deqg —-5.00

Data: Raw Data

Mode Mao: &4 —-15.00

Hii ' ~-25.00
—-35.00

g =
]
=
.{_ .“ 2
e

Figure 23. Radiation pattern at 1805 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 60x60 cm metal plate.
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Power: -12.526 dB Current Yiew: Theta; 60,00 deg  Phi: 45,00 deg —E.00

Theta: 90 deg —

Phi: 90 deq z —5.00

[Data: Raw Data

Mode Mo: &4 —-15.00

Hoar =-25.00
e, . —_ -35.00

Vel

¢ .'

Figure 24. Radiation pattern at 1910 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 60x60 cm metal plate.

Power: -3,651 dB Current View: Theta: 60,00 deg  Phi: 45,00 deg

=500
Theta: 90 deg z [ |
Phi: 90 deqg —-5.00
[ata: Raw Data
Mode Mo: G4 —-15.00
—-25.00

Figure 25. Radiation pattern at 2110 MHz, Figure 1 as reference (dB),
with 2m RG174 cable and 60x60 cm metal plate.

SPE-12-8-047/]/EZ

Page 20 of 25



N

TAOGLAS.

SPE-12-8-047/1/EZ Page 21 of 25



N

TAOGLAS.

6. MECHANICAL DRAWINGS
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7. Installation

= =
] C
_.,-""'-_-_—-'

o= 1t

Recommended torque for Mounting is 24.5N-m
Maximum torque for mounting is 29.4N-m
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8. Packaging

1 G21.B.301111 per PE bag

Small bag dimensions -300*100mm
10 pcs per big bag

Big bag dimesions 280*430mm

100 PE bags per carton
Carton Dimensions - 320%250*230mm

Pallet Dimensions 1200*1200*1500mm
60 Cartons per pallet

12 Cartons per layer

5 Layers

TAOGLAS.

100mm

100mm .III\\.

S
\\ - i
E‘\\\ - - #?-#/,_f
%\\\\\/x’g /;:«”"E
\\ s T H_/,f g
-~ ™~ Hx‘“\ /,.,- -~ & | =
SN2
o \ Mx“‘x ] - /““ o
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1200mm S ]‘% 8 l’

SPE-12-8-047/1/EZ Page 24 of 25



N

TAOGLAS.

Taoglas makes no warranties based on the accuracy or completeness of the contents of this document and
reserves the right to make changes to specifications and product descriptions at any time without notice.
Taoglas reserves all rights to this document and the information contained herein.

Reproduction, use or disclosure to third parties without express permission is strictly prohibited.

Copyright © Taoglas Ltd.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




