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Proprietary notice 

The information presented in this guide is the property of HYPERCABLE. No part of this document 

may be reproduced or transmitted without proper permission from HYPERCABLE. 

The specifications or information contained in this document are subject to change without notice due 

to continuing introduction of design improvements. If there is any conflict between this document and 

compliance statements, the latter will supersede this document. 

HYPERCABLE has no liability for typing errors in this document or damages of any kind that result 

from the use of this document. 

To get up to date information about accessories and their availability, please contact a sales 

representative. 

 

FODU does not contain serviceable parts.  Warranty will not be applicable in the 

event FODU has been hermetically unsealed. 

 

HYPERCABLE is not responsible for any radio or TV interference caused by 

unauthorized modifications to this equipment.  Such modifications could void the 

user's authority to operate the equipment. 

This device complies with part 15 of the FCC Rules.  The operation is subject to the following two 

conditions: (1) This device may not cause harmful interference, and (2) this device must accept any 

interference received, including interference that may cause undesired operation. 

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, 

pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection 

against harmful interference in a residential installation. This equipment generates, uses, and can 

radiate radio frequency energy and, if not installed and used in accordance with the instructions, may 

cause harmful interference to radio communications. However, there is no guarantee that interference 

will not occur in a particular installation. If this equipment does cause harmful interference to radio or 

television reception, which can be determined by turning the equipment off and on, the user is 

encouraged to try to correct the interference by one or more of the following measures: 

- Reorient or relocate the receiving antenna. 

- Increase the separation between the equipment and receiver. 

- Connect the equipment into an outlet on a circuit different from the one connected to the 

receiver. 

- Consult the dealer or an experienced radio/TV technician for help. 

This device complies with Industry Canada licence-exempt RSS standard(s). The operation is subject 

to the following two conditions: (1) this device may not cause interference, and (2) this device must 

accept any interference, including interference that may cause undesired operation of the device. 

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts 

de licence. L'exploitation est autorisée aux deux conditions suivantes : (1) l'appareil ne doit pas 

produire de brouillage, et (2) l'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi, 

même si le brouillage est susceptible d'en compromettre le fonctionnement. 

Copyright Notice 

Copyright © 2018 HYPERCABLE. All rights reserved. 
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Chapter 1: OVERVIEW 

Labelling 

The label contains the following information (see samples in the picture below): 

Product model name (ñHYPERCABLE INTEGRAL-18ò). The FODU model name example is: 

- HYPERCABLE INTEGRAL-18 for INTEGRAL 18GHz FODU, 

- HYPERCABLE INTEGRAL-GS-23 for INTEGRAL-GS 23GHz FODU, etc 

Product Number / Model Number (P/N or M/N) (D18B1R05LB): product/model number 

contains various information about the unit. Please see translation below. 

Serial Number (3794701 00009): the serial number uniquely identifies the unit. 

 

P/N or M/N translation: 

 ñDò designates INTEGRAL series product; 

ñ18ò designates frequency band (18 GHz) of the radio; 

ñBò designates INTEGRAL/INTEGRAL-S product type; 

- ñGò -  designates INTEGRAL-G/INTEGRAL-GS product type; 

ñ1ò designates 1ft antenna diameter and ETSI Class 3; 

- ñ0ò -  <1ft (20cm) antenna diameter and ETSI Class 3; 

- ñ2ò -  2ft antenna diameter and ETSI Class 3; 

- ñ3ò  -  3ft antenna diameter and ETSI Class 3; 

- ñ4ò  -  4ft antenna diameter and ETSI Class 3; 

- ñ5ò  - <1ft (20cm) antenna diameter and ETSI Class 4; 

- ñ6ò  -  1ft antenna diameter and ETSI Class 4; 

- ñ7ò  -  2ft antenna diameter and ETSI Class 4; 

- ñ8ò  -  3ft antenna diameter and ETSI Class 4; 

- ñ9ò  -  4ft antenna diameter and ETSI Class 4; 

- ñSò - split-mount, without INTEGRALted antenna. 

ñRò designates INTEGRAL with full capacity licence; 

- ñNò -  10 Mbps Basic Licence; 

- ñLò -  100 Mbps Basic Licence; 

- ñKò  -  220 Mbps Basic Licence;  

- ñXò  -  without AES encryption  

ñ05ò designates the version number of the radio; 

ñLò designates low side radio; 

- ñHò -  high side radio 

ñBò designates B subband radio; 

- ñAò -  A subband radio; 

- ñCò -  C subband radio 



INTEGRAL/-S/-G/-GS User Manual                                                          

OVERVIEW 

 

 

HYPERCABLE                                                                                                          www.hypercable.fr 

 
         7 

Please note that frequency range is set from the central frequency of the first 3.5 MHz channel to the 

central frequency of the last 3.5 MHz channel (see the diagram below). 

The frequency range of subband B low side INTEGRAL 18 GHz FODU: 

 

 

Microwave Radiation 

In April 1998, ICNIRP (International Commission on Non-Ionizing Radiation Protection) published its 

´Guidelines for limiting exposure to time-varying electric, magnetic, and electromagnetic fields (up to 

300GHz)´. As shown in Table 2.2-1, the guidelines (Tables 6 and 7) specify the ´Reference levels on 

power density for occupational exposure and general public exposure to time-varying electric and 

magnetic fields (unperturbed rms values)´ between 2 and 300 GHz. 

 

 

ICNIRP Reference levels within the frequency range 24 GHz 

Frequency range 
Exposure 

characteristics 

Equivalent plane 

wave power density 

Seq (W/m2) 

Average time period 

(min) 

24GHz 
occupational 41cm 50 68/f

1.05
 (f in GHz) 

general public 91cm 10 68/f
1.05

 (f in GHz) 
Note: For pulsed signals, it is suggested that the peak equivalent plane wave power density, as averaged over the pulse width, 

does not exceed 1000 times the Seq exposure levels given in the table. 

Note: Within the frequency range the 10 ï 300 GHz the basic restrictions are identical to the reference levels. 
Remarks on the definition of basic restrictions: 

1. Power densities are to be averaged over any 20 cm2 of exposed area and any 68/f1.05 minute period (where f is in GHz) to 

compensate for progressively shorter penetration depth as the frequency increases. 
2. Spatial maximum power densities, averaged over 1 cm2, should not exceed 20 times the values above. 
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Compared to the ICNIRP restrictions, FCC CFR 47 specifies the Maximum Permissible Exposure 

(MPE) levels for the occupational/controlled environment and general public/uncontrolled 

environment, as shown in the table below. 

 

 

 

FCC MPE limits within the frequency range 1.5-100 GHz 

Frequency range 
Exposure 

characteristics 

Equivalent plane 

wave power density 

Seq (W/m2) 

Average time period 

(min) 

24GHz 
occupational 41cm 50 6 

general public 91cm 10 30 

 

Quite a few other documents specify or refer to exposure limits comparable to those given above, e.g.: 

 

- 1999/519/EC: Council Recommendation of July 12, 1999, on the limitation of exposure of the general 

public to electromagnetic fields (0 Hz to 300 GHz); 

- WHO: Environmental Health Criteria 137: ´Electromagnetic Fields (300 Hz to 300 GHz); 

- ANSI/IEEE C95.1, 1999: 

´IEEE Standard for Hypercableety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz; 

- BRD, Bundesimmissionsschutzgesetz, 26. BImSchV Verordnung über elektromagnetische Felder; 

- Bundesamt für Umwelt, Wald und Landwirtschaft (BUWAL), Bern/Schweiz 

Schriftenreihe Umwelt Nr. 164, Luft, Mai 1992 

´Messung nichtionisierender elektromagnetischer Strahlung, 1. Teil: Frequenzbereich 100 kHz bis 300 

GHz; 

- DIN VDE 0848-2, Entwurf, Oktober 1991: 

´Sicherheit in elektrischen, magnetischen und elektromagnetischen Feldern, ´Teil 2: Schutz von 

Personen im Frequenzbereich von 30 kHz bis 300 GHz; 

- ENV 50166-2, January 1995 (withdrawed in December 1999 by CENELEC) 

´Human Exposure to Electromagnetic Fields (10 kHz ï 300 GHz) ́
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Chapter 2: INSTALLATION  

Package contents 

INTEGRAL/INTEGRAL-G INTEGRAL-S/INTEGRAL-GS 

-          INTEGRAL FODU D**B1**** *, 

D**B2***** , D**G1***** or 

D**G2*****,  
-          Mounting bracket D0SPKR02 

-          Locking key for INTEGRAL 

D0ALK001 

-          Kit of replacement parts D0AZIP01 

-          RJ-45 connector 8P shield solid 

FOACNR02 

-          Installation manual D0DB2RM1 

-          INTEGRAL D**BS*****  or 

D**GS*****  
-          Locking key for INTEGRAL-S 

D0ALK002 

-          RJ-45 connector 8P shield solid 

FOACNR02 

-          Installation manual D0DBSRM1 

INTEGRAL/INTEGRAL-G FODU: assembling mounting 

bracket and installing with an antenna on a pole 

Disassembled mounting bracket and tools required for assembly 

 
Parts of the disassembled mounting bracket 

  

# Parts of the disassembled mounting bracket 

1 Three M8x1.25x16 hex flange bolts already attached to clamps for housing and pipe [5] 

2 
One hex flange bolt M8x1.25x30, one M10x1.5 hex flange nut and one M8x80 eye screw already 

attached to clamps for housing and pipe [5] 

3 One M8x80 eye screw 

4 M8x160 and M8x130 threaded rods 

5 1 

6 2 

7 3 

9 4 

8 
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5 
Clamps for housing and pipe interconnected with three M8x1.25x16 hex flange bolts [1] and an 

eye screw for horizontal alignment [2] 

6 Six M8x1.25 hex flange nuts 

7 Three M8x1.25 hex nuts 

8 One hex flange bolt M8x1.25x20 

9 Mounting bracket clamp 

 

# Parts of INTEGRAL/INTEGRAL-G FODU 

10 Spacer hex flange nut 

11 Lifting eye nut 

12 Fixation plate 

13 Side screw flange nuts 

14 Grounding flange nut 

Numbers of the mounting bracket and INTEGRAL/INTEGRAL-G FODU parts in next sections will be 

mentioned in square brackets [ ]. 

Changing polarization of INTEGRAL/INTEGRAL-G FODU and antenna  

 

Tools required: 13mm (0.512ò) wrench (comes in package) 
 

  

 
The default polarization for licensed frequency band radios is vertical. 

 

 

 

INTEGRAL series 17/24GHz FODUs should be installed in opposite polarizations. 

By default, INTEGRAL series 17/24GHz FODU radios are shipped with opposite polarizations pre-

installed for low and high side units. 
 

11 

13 

10 

12 

14 
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1 
Remove INTEGRAL/INTEGRAL-G FODU 
with an antenna from mounting bracket. 

Default polarization is vertical. 

2 
Using 13mm wrench remove indicated nuts and 
fixation plate [10, 11, 12, 13, 14].  

   

3 
Removed parts must be attached back with 90 
degree offset (see above). The gap between side 

screw flange nuts [13] and fastening angles 

should be 5mm. 

4 
View of INTEGRAL/INTEGRAL-G FODU with 
swapped polarization. 

 

5 
When polarization is changed, make sure that 

the drain hole cap located at grounding flange 

nut is removed and inserted into the previous 
drain hole. 

Assembly procedure 

Tools required: 13mm (0.512ò) wrench (comes in the package) 
 

[11] 

[12] [10] 

[13] [13] 

[14] 

[13] [13] 
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1 
Using 13mm wrench slightly loosen three hex 

flange bolts [1] and hex flange bolt, nut and eye 

screw [2] interconnecting clamps for housing and 
pipe [5]. 

2 

Attach vertical alignment eye screw [3] to clamps for 

housing and pipe [5] using hex flange bolt [8] and screw on 

one hex nut [7] and two hex flange nuts [6]. Make sure that 
both eye screws are positioned as shown in the image 

(turned to the back side of clamps). The gap between each 

two flange nuts on eye screws should be 15..20mm (0.6..0.8 

in.). Do not tighten both hex flange bolts [8] and [2]. 

   

3 
Screw on one hex flange nut [6] on each of threaded 

rods [4]. Note that flange nuts should be screwed on 

exposing approx. 20mm (0.8 in.) of threaded rods. 
4 

Insert both threaded bolts into two available holes of 
mounting clamp. Put hex nuts [7] on the other side of the 

clamp and screw on the threaded bolts until it is visible from 

the other side of the clamp no more than 2mm. Tighten hex 
flange nuts [6] with torsion 20..25 N·m. 

  

5 

Attach mounting bracket clamp [9] on the longest 

threaded rod [4] as shown in the picture and 
afterwards screw on remaining two hex flange nuts 

[6] on both threaded rods. No parts should remain 

unassembled. 

Bracket clamps in the following position support 

mast  ɲ 55..120mm. Reversing clamps allows 

support of smaller masts ɲ 25..75mm. 

6 
Unscrew hex flange nut [6] from the shortest threaded rod 

[4]. Make sure that hex flange nuts on the longest threaded 
rod are not too far; otherwise adjust nutôs position 

accordingly. Put another end of mounting bracket clamp [9] 

on free threaded rod and screw on hex flange nut. 

[2] 

[6] 

[8] 

[1] 

[1] [1] 

[4] 

[6] 
[4] 

[6] 

[9] 

[6] 

[4] 
[4] 

[6] 
[9] 

[2] 
[3] 

[5] 

[7] 

[7] 
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7 
Hex flange nuts should be evenly aligned on 
threaded bolts so that mounting bracket clamp [9] is 

tightly attached to the pipe. Tighten hex flange nuts 

with torsion not exceeding 20 N·m. 

8 View of the assembled mounting bracket on the mast pole. 

             

9 

Make sure that both horizontal and vertical 

alignment eye screws are turned to the mast before 
attaching INTEGRAL/INTEGRAL-G FODU. 

10 

Attach INTEGRAL/INTEGRAL-G FODU with the antenna 

to the mounting bracket so that side screws fit into grooves 
of the housing clamp [5]. 

 

            

 

11 

Connect vertical alignment eye screw [3] to the 
upper groove on INTEGRAL/INTEGRAL-G 

housing. 
12 

View of the assembled bracket on the mast pole with 

INTEGRAL/INTEGRAL-G FODU attached and secured. 

 
It is recommended to protect the installed radio from direct 

sunlight. 

 

Antenna alignment 

Tools required: 13mm (0.512ò) wrench (comes in package) 
 

[9] 

[5] 

[3] 
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1 
Before aligning the antenna, make sure that screws 

marked with red dots on the right side view of the 

mounting bracket are loosened - hex flange nuts and 
bolts of azimuth and elevation eye screws, right side 

screw on INTEGRAL/INTEGRAL-G FODU and 

hex flange bolt on azimuth angle indicator. 

2 
Additionally loosen the following screws marked 

with red dots on the left side view of the mounting 

bracket: left side screw on 
INTEGRAL/INTEGRAL-G FODU and two hex 

flange bolts between both mounting bracket clamps 

for housing and pipe. 

  

3 

For initial alignment make sure that elevation is 
approximately at zero degrees angle by adjusting 

hex flange nuts [9] on vertical alignment eye screw 

so that INTEGRAL/INTEGRAL-G housing is 
parallel with the bracket. 

4 

Adjust azimuth angle by manually moving 
mounting bracket in the horizontal axis. Note that 

all azimuth position fixing hex flange bolts, as well 

as horizontal alignment eye screw with flange bolt 
need to be loosened ensuring free movement in the 

horizontal axis. 

  

5 
Each notch corresponds to one degree of azimuth 
angle. The half distance between notches (each lip) 

corresponds to 0.5 degrees. 
6 

Fix azimuth angle on the horizontal axis by 
adjusting the position of flange nuts [6] on both 

horizontal and vertical alignment eye screws. 

[6] 

[6] 




























































































































































































































































































































