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1.0 SCOPE

1.1
Scope. This ICD provides the design characteristics for an interface between the Control Display Unit (CDU) and the Sensor Display Unit (SDU) of the Stand Alone Weather Sensors (SAWS) System. This ICD partially satisfies CDRL DEV003.
1.2
Subsystem Responsibility List.  The Stand Alone Weather Sensor System (SAWS) is made up of three major subsystems:

· The Sensors Unit ( SU )
· The Control Display Unit ( CDU )
· The Sensor Display Unit ( SDU )
2.0 APPLICABLE DOCUMENTS.

2.1
Government Documents. 
MIL-STD-461C  Requirements for the Control of Electromagnetic Interference,  October 1997

MIL-DTL-24308E   Connectors, Electric, Non-environmental, miniature, polarized shell, rack and panel, 2 November 1999

2.3
Non-Government Documents

EIA/TIA-485A Electrical Characteristics of Generators and Recievers –Balanced Digital Multipoint Systems, March 1998
2.3
Document Sources

Global Engineering Documents (www.global.ihs.com) 800-624-3794

3.
INTERFACE DESIGN CHARACTERISTICS.

3.1 General Characteristics.  The interface described in this ICD delivers serial data representing weather data and systems status from the CDU to one or more SDUs via an RS-485 star / daisy-chained cabling topology.  Cable connections will be made on the CDU and SDU rear panels via COTS D-Subminiature connectors and mating plugs attached to both ends of each cable. 

Daisy-chain interfacing refers to the ability to connect a single cable run from the CDU to multiple SDUs using the second of two connectors on the rear panel of the SDU to pass the signal on to the next unit.  On the SDU the connectors are labeled Data In and Data Out to represent the pass through function.  Star refers to the ability of the CDU to provide up to three separate daisy-chainable cable runs to different parts of the facility from three separate connectors on the CDU rear panel.  (See Fig


3.1.1 Computer-human Interface Characteristics.  Not applicable (NA)

3.2. Functional Design Characteristics. OSI type (data)
3.2.1
Application Processes. The process served by this interface is the delivery of data from the CDU to the SDU for displaying weather and systems status information on the SDU display.

3.2.1.1
Identification of each Application Process.  Single process only as described in 3.2.1.

3.2.1.2
Types of service required by the Application Process. The interface provides NAS essential weather graphics message transfer.

3.2.1.3
Information Units.  Information Units are described in the following sub-paragraphs.

3.2.1.3a
Information Code/Structure.  Data is represented in ASCII format with the 

following data fields as shown in Table 3-I:  

Table 3-I

FIELD LENGTH
FIELD

1
A header #

2
<CR><LF>

10*
The processed wind speed/direction/gust message

3*
The instantaneous wind direction, in (degrees)

3*
The instantaneous wind speed, in (knots)

2*
The current one-minute average air temperature, in ((C) (or M if this average is not available).

2*
The current on-minute average dewpoint, in ((C) (or M if this average is not available).

4*
The current one-minute average altimeter setting, in inches Hg (or M if this value is not available).

5*
The current status bitmap reflecting the sensor status flags.  A value of 0 indicates that the system is operating correctly.

1
Wind Average period indicator.

2
A two-digit checksum

1
Control C

*These field lengths are variable, depending on the data.

3.2.1.3b
Information Unit Segmentation. Comma delimited.

3.2.1.3c
Information Flow. From CDU to SDU.

3.2.1.3d
Frequency of Transmission.  Fixed, once per 3 seconds.

3.2.1.3e
Responses.  None

3.2.1.4
Quality Of Service.  Dedicated fully deterministic data interface with incorrect, lost or duplicate data units less than 10 exp(-6).  Minimum throughput is 1kbyte/sec.

3.2.1.5
AP Error handling. NA
3.2.1.6
Interface Summary Table.  NA
3.2.2 OSI Description. Relevant OSI layers are described in 3.2.1.3a (Presentation) and 3.3.1. (Physical)

3.2.3 Analog type interface.  NA

3.2.4 Discrete type interface.  NA

3.2.5 Interface design characteristic table.  NA

3.3
Physical/Electrical Design Characteristics.  
3.3.1
Electrical Power Characteristics Of Interface. Electrical characteristics are in accordance with EIA/TIA-485A.

3.3.1.1
Connectors. Connectors are non-environmental 9 pin D-Subminiature sockets and receptacles.  Connectors mounted on rear of SDU and CDU are receptacles.  Connectors attached to interface cables are sockets with backshells.  All connectors are COTS versions of connectors described in MIL-DTL-24308E.  Table 3-II provides pertinent data.

TABLE 3-II

Interface Connector Type

LOCATION
COTS DESIGNATION
NEAREST EQUIV.
MIL SPEC. - P/N
COTS MFG - P/N

CDU, SDU 
DE9F
M24308E-23-1
Positronics - P/N MD9F 365000

Cable ends
DE9M
M24308E-3-1
ITT Cannon - P/N DE9P

Signal functions and pin numbers are shown in Table 3-III for all connectors.

TABLE 3-III

Interface Connector Signal-to-Pin Assignments

CONNECTOR PIN/SOCKET
SIGNAL FUNCTION

1
Shield Ground

2
NC

3
Data +

4
NC

5
Signal

6
NC

7
NC

8
Data -

9
NC

3.3.1.2
Wire/Cable.  The cable specification is as follows:

Wire:
24AWG stranded tinned copper

Insulation:
Poyethyelene or similar low capacitance cable less than 20 pF/ft.

Conductors:
Two twisted pairs

Shield:
Aluminized mylar, crimped joint, with 24 AWG or larger stranded,tinned copper drain wire

Jacket: 
Per FAA Facilities requirements.

Acceptable 

Cable type:  
Belden 1419A

Maximum 

cable length 

from CDU:  
 2000 ft.

3.3.1.3 Electrical power/electronic referencing (grounding). NA
3.3.1.4 Fasteners.  NA
Electromagnetic Compatibility.  All non-frame ground connections are terminated to meet MIL-STD 461C EMI requirements. 

Transient and ESD protection is provided by TVS Diodes.

Each cable run from a CDU Star branch must be terminated with a terminating device plugged into the Data Out connector on the SDU at the far end of the branch.  
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Figure 3.1-1 CDU to SDUs
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