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1 Purpose and Scope 
 
This ICD is to provide all the interface requirements between the antenna and the 
equipment racks and cable runs for the Back End (BE). 
 
Information included 

The Back End requirements include physical dimensions, mass, and center of gravity of 
the racks, physical constraints including brackets for the racks, access to the racks, AC 
power and power connector requirements for the racks, heat dissipation of the racks, 
dimension and mass of cabling for planning cabling runs, and grounding. 
 
Information excluded 

Eigenfrequencies for the racks are not given with the rationale that the mass of the racks 
is such a small percentage of the antenna mass.  Any detailed structural analysis of the 
rack mounting is left for the Antenna Contractor. 

 
 
 

1.1 

1.2 

1.3 

Applicable Documents 
[AD1] ALMA Standard for AC Plugs, Socket-outlets, and Couplers 

ALMA-80.05.00.00-004-B-STD 

 
Reference Documents 

[RD1] ALMA System Electrical Design Requirements 
ALMA-80.05.00.00-005-B-SPE 

 
Abbreviations and Acronyms 

 
ABM  Antenna Bus Master 
AWG  American Wire Gauge 
BE  Back End 
DTS  Data Transmission System 
FO  Fiber Optic 
HVAC  Heating Ventilation and Air Conditioning 
ICD  Interface Control Document 
LO  Local Oscillator 
MCM  thousand circular mills (a measure of wire cross-sectional area) 
SE&I  System Engineering and Integration 
SMF  Single Mode Fiber 

 



 

 
ALMA 
Interface Control Document 
Between: Antenna 
And: Back End 
 

 
Doc # :  ALMA-34.00.00.00-50.00.00.00-B-ICD 
Date:      2003-12-14 
Status:   Released 
Page:      5 of 18 

 

2.1 

 
 
 
2 System Interfaces 
 

Mechanical Interface 
 
2.1.1 Summary 
The Back End equipment consists of two equipment racks in the receiver cabin, named 
Digital Rack and Analog Rack, and of two fiber optic splice boxes, one located in the 
receiver cabin and one in the antenna base (pedestal).  

2.1.2 Definition and location of Receiver Cabin subsystems 

Digital Rack: Rack part number FRF61-19-25 by AMCO.  Rack shall be located 
near the elevation axis, at the -X side (at the left side as you enter) of the receiver 
cabin.  The rack shall be referred to as the “digital” rack.  It will house equipment 
such as the +48 VDC power supply, the DTS equipment, the ABM, the 1 Gb/s 
Ethernet Switch, and the Ethernet Patch Panel. 
 
Analog Rack: Rack part number FRF61-19-25 by AMCO.  Rack shall be located 
near the elevation axis, at the +X side (at the right side as you enter) of the 
receiver cabin.  The rack shall be referred to as the “analog” rack.  It will house 
equipment such as the LO Reference Receiver, the 2nd LO Synthesizer, the Fine 
Tuning Synthesizer, the BE Downconverter, and the DC/DC Power Supply 
modules. 
 
Receiver Cabin Splice Box:  Fiber optic splice box such as part number F1-
EW12 from Fiber Instrument Sales, Inc. or equivalent upon approval of ALMA.  
Box shall be mounted on a vertical or nearly vertical surface in the receiver cabin 
and located close to the cable entrance to the receiver cabin.  The box will house 
fiber optic splices and connectors needed to connect fiber optic cables (that exit 
the elevation cable wrap) to the Analog and Digital racks. 

2.1.3 Definition and location of Antenna Base (pedestal) Splice Box: 

Fiber optic splice box, such as part number F1-4868-FLL from Fiber Instrument 
Sales, Inc, or equivalent, upon approval of ALMA. Box shall be mounted on a 
vertical or nearly vertical surface in the antenna base located near the signal vault 
and with direct access to the azimuth cable wrap.  The box will house fiber optic 
splices for connecting a fiber optic pigtail to the antenna fiber optics.  The 
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connector end of the pigtail will connect to a receptacle on the splice box located 
inside the foundation signal vault. 

2.1.4 Installation 

Digital and Analog Racks:  The racks will be procured, assembled, and tested 
off site by the Back End. The Antenna Contractor shall provide the space, 
appropriate mounting brackets, power connector, cable feed, and door access as 
specified in this document.  The mounting of the racks inside the cabin will not be 
the responsibility of the Antenna Contractor (Back End and SE&I).  
 
Receiver Cabin and Pedestal Splice Boxes:  The fiber optic splice boxes shall 
be procured and installed by the Antenna Contractor.  The fiber optic cables, 
splices, and fiber optic cable connectors will not be the responsibility of the 
Antenna Contractor (Back End and SE&I responsibility).  

2.1.5 Mass, Gravity Center 

Digital Rack: Mass is 350 kg ±25 kg.  Gravity center is assumed to be same as 
physical center ±15%. 
Analog Rack:  Mass is 375 kg ±25 kg.  Gravity center is assumed to be same as 
physical center ±15%. 
Receiver Cabin Splice Box:   Mass is 5 kg ±1 kg.  Gravity center is assumed to 
be same as physical center ±15%. 
Pedestal Splice Box:   Mass is 2 kg ±1 kg.  Gravity center is assumed to be same 
as physical center ±15%. 

 

2.1.6 Overall Size and Mounting Plane 

Digital Rack:  Dimensions of rack are shown in Fig. 1.  The Rack shall be 
mounted to the receiver cabin floor with 4 bolts as shown on mounting diagram 
(Fig. 2).  The rack shall also be attached to the receiver cabin wall using mounting 
brackets. The bracket(s) shall constrain the rack during antenna movement and 
shall be attached to the top 25% of the rack.  Mounting shall be designed in order 
to support safely the rack in the presence of vibrations specified for antenna 
operation, transport, and earthquake. The Antenna Contractor shall design and 
provide the brackets and the bolts.  
(The survival of the rack content to the dynamic conditions is not responsibility of 
the Antenna Contractor). 
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It shall be possible to handle the digital rack by means of 4 lifting eyes attached to 
the top of the digital rack. The rack can be lifted by crane or front-end service 
vehicle to the receiver cabin platform and moved into the receiver cabin by 
forklift or trolley through the receiver cabin door. 

Front
of

Rack

533.4 mm

Side
of

Rack17
44

.6
 m

m

685.8 mm

Fig. 1:  Digital and Analog Racks
Fig. 2:  Digital and Analog Racks

(all dim. in mm)

Bottom
of

Rack

533.4

15.9

13
.3

51
4.

464
7.

7

517.5

Mounting Holes
17.5 dia

Mounting Holes
17.5 dia

Top of
Rack

576
75

5
4X 1/2-13 UNC
LIFTING POINTS

 
 
Analog Rack:  Same as Digital Rack 
 
Receiver Cabin Splice Box:  Dimensions of box shown in Figure 3.  Mounting 
shall be designed to constrain the box in the presence of vibrations specified for 
antenna operation, transport, and earthquake survivability requirements. 
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Receiver
Cabin Splice
Box25

8.
0

305.0

89.0

(all dim. in mm)

 
 

Figure 3.  Receiver Cabin Splice Box (Typical) 
 
Base (Pedestal) Splice Box:  Dimensions of box shown in Figure 4.  Mounting 
shall be designed in order to support safely the box in the presence of vibrations 
specified for antenna operation, transport, and earthquake.  
 
 

172.0

12
0.

0 Pedestal Splice
Box

54.0

(all dim. in mm)

 
Figure 4:  Base (Pedestal) Splice Box (Typical) 

2.1.7 Accessibility 

Digital Rack:  Access shall be from front and rear. Front is defined as the side of 
the cabinet located at larger Y coordinate, rear is defined as the side of the cabinet 
located at the smaller Y coordinate. Doors are 520.7 mm wide with the hinges on 
the wall side.  This allows the doors to open towards the wall while leaving access 
to the interior of the rack unobstructed.  Front door shall swing open at least 85° 
(from closed) to allow access to interior and removal/installation of modules.  
Rear door shall swing open at least 60 degrees. 
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Analog Rack:  Same as Digital Rack except door hinges shall be on the opposite 
side of the rack or the side which is closer to the cabin wall. The same definition 
of front and rear applies.   

 
Receiver Cabin and Base (Pedestal) Splice Boxes:  Access shall be from front 
of each box.  Sufficient clearance is required to pull fibers into box and to perform 
splicing operations. 

 
 
2.2 Electric Power Interface  

2.2.1 Electric Power Interface Drawing    

230 VAC (20A)
UPS

230 VAC (20A)
UPS

230 VAC to
48 VDC

Power Supply

IEC 60320 Power Strip

48
VDC
Filter

Digital Rack

48
VDC
Filter

Analog Rack

DC/DC
Power
Supply

(x n)

IEC 60309
Connector

Ant
IPT

BE
IPT

 
Figure 5.  Electric Power Interface Drawing 

2.2.2 List of AC power accessories 

The Digital Rack shall be supplied with single-phase 230 VAC, 50 Hz, UPS by means of 
two circuits supplied and erected by the Antenna Contractor as shown in Figure 5. These 
circuits shall be fully functional thereby including the relevant switching, isolation and 
protection means, cable routing means, etc. Each of these two circuits shall be designed 
to carry a design current IB = 20 A. The limits on the average active power demand set in 
section ‘2.5.1 Digital Rack’ and ‘2.5.2 Analog Rack’ shall not be exceeded. 
 
Each of these two circuits shall be comprised of a cable that shall be terminated with a 3-
contacts connector conforming to [AD1] and suitable to carry the specified design current 
IB. Corresponding appliance inlets shall be integrated or incorporated into the Digital 
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Rack to be mated with the connectors. Connectors (requirement on Antenna Contractor) 
and appliance inlets (requirement on BE) shall be chosen with retaining devices that shall 
prevent the connectors to back off or loosen from the appliance inlets during antenna 
operation. The specific connector to be provided and installed by the Antenna Contractor, 
for both aforementioned circuits, is the Mennekes part no. 3966 connector. The BE will 
provide the specific mating appliance inlets Mennekes part no. 402 on the Digital Rack 
for both circuits. 
 
The Analog Rack will be powered by 48 VDC entirely. The wiring will not be 
responsibility of the Antenna Contractor (responsibility of BE or SE&I). 
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2.3 Optical Signal Interface 

2.3.1 Optical Interface Drawing 

 

RECEIVER CABIN
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= Ethernet Duplex

= Jacketed SMF-28
SB

SB = Splice Box

El On-Axis Wrap*

Az On-Axis Wrap

Az Cable Wrap

Azimuth Platform
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* Location of Elevation Cable Wrap and
On-Axis Cable Wrap shown are typical.

 
 

Figure 6. Cable Routing 
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2.3.2 Optical Fiber Routing 

Routing of fiber cables is shown in Figure 6. Fiber optic cables shall be routed in such a 
way that they are not crushed, crimped, stretched, or bent at less than a 200 mm radius.  
Care should be taken that cables are not kinked as the azimuth motion takes place.  In 
particular, if cable ties are used in the wraps they shall not in any way constrain the 
smooth motion of the cables in the wrap. 

Fiber cables in the base (pedestal) shall be routed from the splice box contained in the 
foundation utility vault to the base of the azimuth wraps, (both on and off axis).  At the 
top of the azimuth wraps, access to the azimuth platform and the elevation wraps, (on and 
off axis) is required as well as cable hangers/conduit to secure the cables. 

The Antenna Contractor shall size entrance ways to the elevation wrap to provide for BE 
fiber optic cables.  

The single fiber that enters the receiver cabin from the off-axis elevation wrap shall be 
routed from the receiver cabin entry point to Receiver Cabin Splice Box.  From Receiver 
Cabin Splice Box, the single fiber and Ethernet fibers shall be routed to the Digital Rack. 

The single fiber that enters the receiver cabin from the on-axis elevation wrap shall be 
routed from the receiver cabin entry point to the Analog Rack. 

The Antenna Contractor shall provide space for the cable runs and procure and install all 
cable hangers/conduit for fiber cable routing. The procurement and installation of the 
fiber cables is not responsibility of the Antenna Contractor (responsibility of BE and 
SE&I).  If hangers are used, they shall be spaced no more than 0.5 meters apart and 
positioned in such a way as to avoid chaffing cable on moving parts or resting cable on 
edges/sharp corners. 

The Antenna Contractor shall provide proper cable support and/or hangers to maintain 
these same specifications in all azimuth and elevation wraps.  

The Antenna Contractor shall provide enclosed cable runs for exterior cable so that cable 
is not exposed to sunlight. 

The Antenna Contractor shall take care to dampen acoustic vibrations in the receiver 
cabin to minimize vibration disturbance to the Local Oscillator (LO) fiber optic cable. 
Fan blades and air speed shall be selected by the Antenna Contractor to dampen 
vibrations. A fan noise resulting in a measured acoustic energy level no greater than 75 
dBa inside the receiver cabin is required. The spectral characteristic of the acoustic noise 
shall be such that the peak of the energy is less than 1 kHz in frequency, and at least 50% 
of the noise power is at frequencies less than 1 kHz. 

The temperature-stable Local Oscillator (LO) fiber shall have an insulating jacket no 
larger than 4 cm in diameter to stabilize temperature while passing through the azimuth 
and elevation on-axis cable wraps. The LO fiber shall be routed in a 6 cm flexible conduit 
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between the two on-axis cable wraps and in the receiver cabin after passing through the 
elevation on-axis cable wrap. The Antenna Contractor shall provide a clear volume for 
this fiber in the on-axis wraps whose cross sectional area is defined by the diameter of 4 
cm and a clear volume whose cross sectional area is defined by the diameter of 6 cm for 
the routing between the two on–axis cable wraps and in the receiver cabin between the 
elevation on-axis cable wrap and the analog rack. 

2.3.3 List of connectors 

There are no optical connectors between the Antenna subsystems and the BE subsystems.   

2.3.4 List of BE Fiber Optic cables 

Name Qty O.D. (mm) Weight (kg/m) Length (m) 
Jacketed SMF-28 1 3 0.2 4 
Stable LO Fiber 1 12* 0.6 35 
Multi-point Patch Cable 1 13 2.0 3 
8 SMF-28 Fiber Cable 1 12 1.0 35 
Ethernet Duplex Cable 1 7 x 3 0.5 4 
*See section 2.3.2 for insulation requirements. 
 
Table 1:  List of BE Fiber Optic Cables 
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2.4 Electronic Signal Interface 

2.4.1 Electronic Signal Interface Drawing                  

Digital Rack
(top view)

Analog Rack
(top view)

Frontend
Rack

(top view)

This drawing is not intended to show actual cable numbers and
locations, but strictly to illustrate location of the cable ladder/tray and

intended cable routing in the receiver cabin.

Figure 7:  TYPICAL INSTALLATION, Top View

Digital Rack
(front view)

Analog Rack
(front view)

Cable ladder/tray suspended from ceiling of receiver cabin

Front End
Rack

(front view)

 
 
 

Figure 8:  TYPICAL INSTALLATION, Front View 
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2.4.2 Electronic Signal Cable Routing 

Interconnecting cables between the Digital Rack, the Analog Rack, and the Front End 
Rack shall be routed through an overhead cable tray or cable ladder.  Cable access to 
these racks shall be from the top.  See Figures 7 and 8. 
 
The cable ladders/trays shall be at least 200mm wide, have provisions for securing the 
various cables, and be of professional quality suitable for an industrial environment and 
varying gravitational loads.  The cable ladder/tray shall allow access to the Digital and 
Analog Racks, the Front End Rack, and cable routing inside the receiver cabin.  The 
cable tray shall be sized to allow fiber optic cables to be routed without being bent, 
crushed, kinked, or chaffed. Typically the fill of the cable trays should be 60 % of the 
maximum available space. 
 
Cables shall be secured in such a way that critical cables (i.e. Local Oscillator, digital 
data, etc...) cables do not move as the antenna moves from zero to 90-degres in elevation.  
Also, non-critical cables (i.e. power, ethernet cables, helium lines etc...) shall be secured 
so that they do not flop onto a critical cable as the antenna is moved.  Optical fiber cables 
shall not be placed under any other cable, and physically separated from electrical, 
power, and helium lines. 
 
All routing hardware shall provide for a minimum bend radius of 100 mm. Cable ladder 
or tray and all cable hangers shall be procured and installed by the Antenna Contractor.  
Procurement and installation of cables will not be responsibility of the Antenna 
Contractor (responsibility of BE or SE&I).   
 

2.4.3 List of Electronic Connectors 

There are no electronic connectors between BE subsystems and Antenna subsystems. 

2.4.4 List of Electronic Signal Cables 

The BE electronic signal cables run between modules using the cable ladder/tray.  Any 
single cables that might need to be run for a point-to-point application shall be installed 
by the BE or SE&I. 
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2.5 Thermal Interface Requirements 

2.5.1 Digital Rack 

The Digital Rack shall not dissipate more than 3000 watts.  It shall be cooled using 
forced air temperature controlled and supplied by the antenna HVAC system.  Back 
pressure in the rack will be typical of a fully-loaded electronic equipment rack and is 
estimated to be 120 Pa.  The HVAC system shall provide air to the air inlet of the rack at 
a nominal temperature in the range of 16 - 22° C and shall not vary by more than 1° C per 
hour maximum.   Maximum temperature rise across the rack shall be smaller or equal 10° 
C. These conditions shall be met regardless of airflow direction. 
 
Sufficient air filtering shall be provided by the Antenna Contractor to avoid dust buildup 
on the electronics equipment in the receiver cabin. 

2.5.2 Analog Rack 

The Analog Rack shall not dissipate more than 2200 watts.  It shall be cooled using 
forced air temperature controlled and supplied by the antenna HVAC system.  Back 
pressure in the racks will be typical of fully-loaded electronic equipment racks and is 
estimated to be 120 Pa.  The HVAC system shall provide air to the air inlet of the rack at 
a nominal temperature in the range of 16 - 22° C and shall not vary by more than 1° C per 
hour maximum.   Maximum temperature rise across the rack shall be smaller or equal 10° 
C. These conditions shall be met regardless of airflow direction. 

2.5.3 Receiver Cabin and Base (Pedestal) Splice Boxes 

The splice boxes require no forced air and have no specific thermal requirements.  These 
subsystems shall be located in enclosed, weatherproof environments such as ensured by 
the antenna base (pedestal) and the receiver cabin.  The splice boxes shall be installed 
with care to minimize undesirable effects of dust and/or fiber stresses.  Also, the fiber 
splice performance shall be guaranteed at 5000 m elevation by BE. 

 
2.6 Grounding and equipotential bonding  
Equipotential bonding of the Digital and Analog Racks to the antenna earthing system 
shall be provided in order to reduce ground bounce in the BE equipment racks. This 
bonding shall be realized by means of cables with cross-sectional area S ≥ 250 MCM 
AWG (≈ 127 mm²). 
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The Antenna Contractor shall provide the cables and shall connect them to the antenna 
earthing system using ground lugs exothermally welded (cadwelded) to each cable end. 

  
The BE or SE&I IPT shall indicate the point(s) of the antenna earthing system most 
appropriate for this equipotential bonding in order to reduce the ground bounce. The BE 
or SE&I IPT shall connect the ground cables to the Digital and Analog Racks by bonding 
the lugs, one to each rack, to a place where the paint has been removed.  

 
2.7 Summary of Responsibilities 
 

2.7.1 Backend: 

1) Purchase and install analog and digital racks 

2) Purchase and install electronic cables 

3) Purchase and install fiber optic cables 

4) Perform all fiber optic splicing in each antenna 

5) Purchase, install and connect two 230 VAC, single-phase, 3-contacts 
appliance inlets onto the racks. 

6) Bond to the Digital Rack and Analog Rack the equipotential bonding 
conductors. 

2.7.2 Antenna Contractor: 

1) Purchase and install receiver cabin and pedestal fiber splice boxes 

2) Purchase and install all cable hangers 

3) Purchase and install all cable ladders or trays 

4) Procure and erect two 230 VAC UPS circuits (including the relevant 
switching, isolation and protection means, cable routing means, etc.) up to 
and including the relevant connectors. 

5) Provide mounting holes and/or mounting brackets for racks  

6) Purchase and install splice boxes as called out in this document 

7) Provide for proper cable routing as called out in this document  

8) Ensure proper access to the racks and splice boxes as called out in this 
document 
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9) Provide and connect to the antenna earthing system the equipotential 

bonding conductors (point(s) of bonding to be indicated by BE). 
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	Analog Rack:  Same as Digital Rack except door hinges shall be on the opposite side of the rack or the side which is closer to the cabin wall. The same definition of front and rear applies.
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