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1. Introduction

This document describes the operation, design and implementation of the NEXCOM ISS, intended to facilitate the implementation of the RIU-MDR interface to potential NEXCOM vendors.

The ISS simulates a subset of the RIU-MDR interface protocols as defined in FAA NAS-IC-41033502, Version 1.0, August 8, 2000, Interface Control Document, Multimode Digital Radio / Radio Interface Unit.

The main purpose of the ISS is to offer interested parties the ability to verify interoperability between the candidate’s MDR and the NEXCOM Operational Capabilities Test (OCT) Test bed, under construction at the FAA’s William J. Hughes Technical Center.  The functionality of the ISS provides the vendor the capability of testing out the T1 interface, HDLC message formats, and compliance to the message formats defined in both the ICD, and SARPs (with regard to Management burst).  The ISS also offers limited opportunity for vendors to exercise the link establishment and log-on functions of the MDR.  This functionality is to be part of the OCT, with a T1 framer being driven by an external box (the Subnetwork Simulator)

With this objective in mind, the ISS automatically generates a set of NEXCOM-unique timing signals and contains a set of sixteen pre-defined and documented messages representatives of the overall MDR-RIU set.

Section 2, Setup, covers the setup and overall operation of the unit.

Section 3, Hardware Description, provides a brief narrative with the details of the circuitry embedded in the ISS

Section 4, Software Description, provides a high level description of the ISS software, including details of the RIU-simulated timing.

Section 5, Command Set, contains a detailed review of the set of commands that the ISS recognizes.

Appendix A, T1-Framer register settings, contains a table listing the initial settings of the set of internal registers embedded in each DS21552 SCT.

Appendix B contains a detailed description of each command recognized by the ISS.

Appendix C, NEXCOM ISS Messages, provides a detailed description of the contents of each pre-defined message generated by the ISS.

Appendix D contains the ISS Bill of Materials.

Appendix E contains the ISS Schematics.

Appendix F contains suggested procedures for using the ISS for link initialization and log-in.

2. Setup

The ISS is provided with a +5  V DC regulated plug-in power supply and two UTP seven-foot patch cables (direct wiring).

The user controls the operation of the ISS through a standard ANSI terminal using an RS-232 serial port.  A PC executing a terminal emulation program such as HyperTerminal can be used.

Connect the ISS (rear panel connector) to the terminal using a standard 9-conductor straight cable with DB-9 connectors.

Configure the terminal (or terminal emulator) to the following serial port settings:

· 19,200 baud,

· No parity,

· 8 bits,

· 1 stop bit,

· No Flow Control,

· ANSI emulation.

Connect one or both of the T1 ports (front panel mounted RJ-48 jacks), to the MDR units.

Connect the ISS power supply to the jack in the rear panel and turn the power on.

The ISS will respond by generating a sign-on message, including initialization messages on the host computer, and will remain waiting for the user to issue commands.  No messages are sent out of the T1 ports at this time.

3. Hardware Description

The ISS consists of two single-chip T1 Framer – Line Interface Units (Dallas Semiconductors DS21552, U1 and U2), controlled by an 8051-like high-speed microcontroller executing an application program resident in EPROM.

The system must be powered with a well-regulated +5.00 V DC power supply, such as the one supplied with the ISS.

3.1 Embedded Controller

The embedded control circuitry consists of:

· 8051-like Microcontroller (Dallas Semiconductors DS80C320, U4),

· 32 kB EPROM (27C256-70, U6, mapped in PGM address space from 0x0000 to 0x07FFF),

· 32 kB of static RAM (84256A-70, U7, mapped in XDATA space from 0x0000 to 0x07FFF),

· ‘573 octal address latch (to demultiplex the 8051 bus),

· ‘139 (address decoder to generate the chip select signals for the T1 framers),

· RS-232 level converter (MAX233, U9).

The embedded CPU derives its timing from a 22.1184 MHz crystal (X1).  Four LEDs are mounted in the front panel and used to provide status indicators.  The DS80C320 incorporates on-board power-up reset circuitry.

3.2 T1 Framer-Line Interface Units

The two T1 framers (U1 and U2) are mapped in the XDATA space (0x08000 to 0x0BFFF, and 0x0C000 to 0x0FFFF respectively).  Each device contains a large amount of internal registers accessible to the microcontroller.

Overall T1 timing is derived from the 1.544 MHz crystal oscillator U3.

Each framer is complemented with analog circuitry consisting of:

Transmit and Receive isolation transformers (T1-T4), Midcom 50479R and 50480R.

Transient protection (Diodes D1-D2, Surge suppressors Z1-Z2, and resettable PTC fuses F1-F8.)

Miscellaneous test points are provided for signal monitoring.  See the schematics in Appendix E.

Resistor R1 connects the Transmit Sync signal from Framer 1 (configured as an output) to the same pin (configured as an input) of Framer 2.  In this way, both ports are synchronized.

4. Software Description

The ISS software is composed of two modules:

· ISS_main.C

· ISS_irq.asm

ISS_main is written in ‘C’ and contains most of the functionality, including:

· Initialization.

· Command decoding and processing.

· Console input

ISS_irq.asm is written in Assembler and contains a set of critical real-time subroutines, including:

· Interrupt Vector Table

· Interrupt service routines

· HDLC message processing

The file MAKE_ISS.BAT describes the command line used to assemble, compile, and link the application.

A set of tables residing in PGM space (EPROM), contain DS21552 (framers) initialization data and the pre-defined HDLC message set.

The source codes are included as Appendix A, and are mostly self-explanatory.

The DS21552 data sheet, in combination with the register settings included as Appendix A, could be used to gain insight into the programming of these devices.

Particularly time critical is the operation of the timing slot counters.  The timing slot counters are implemented using a feature of the DS21552 controllers that allow for the definition of individual idle codes for each one of the 24 T1 slots.  The CPU is interrupted at the T1 frame rate (8000 Hz) by the TSYNCA signal and a routine coded in assembler (ext_50) increments internal variables and writes to the idle slot registers of both framers (slots 1 and 2).  The same routine is also used to write HDLC message characters into the HDLC FIFO buffers.

For testing purposes, the timing variables can be forced to repeat or skip a count.  In this event, the MDR is expected to detect the anomaly and report the slip condition.  The count repeat/skip is performed be modifying the increment value that is applied to the timing slot counters.

Two other interrupts (EXT0 and EXT1) are used to interrupt the CPU when the HDLC receivers require attention (Packet Start, Packet End, and Rx FIFO Half-Full conditions).

5. Command Set

The ISS recognizes a set of seventeen commands, each one consisting of a single ASCII alpha code and followed by a variable number of parameters.  The command set implemented is specifically intended for the manual operation of the ISS connected to a terminal or terminal emulator.

All commands are entered using ASCII characters.  Appendix B contains a table describing each command and the required parameters.  Spaces embedded in the command line are ignored.  Although not explicitly indicated in the description of each command, each command line must be terminated by a Carriage Return or Enter character [<CR>].

The following section contains comments on specific commands.  In most cases uppercase and lowercase command characters are permitted: exceptions are commands ‘J’ and ‘L’.

5.1 Command ‘C’

To select the HDLC channel used by each port.  Defaults to channel 1 (slots 5-8) on power up.  Receiver initialization is recommended (issuing the status request command) when changing HDLC channels.

Format:

Cxy

Parameters:

x
T1 Port

[1-2]

y
HDLC channel
[1-5]

5.2 Command ‘D’

Reports the roundtrip delay of a Port.  The ISS calculates the difference between the timing slot count transmitted and the timing slot count at the selected receiver port.  Valid responses are 0 to 47999.  A response of 48000 represents physically impossible negative delay.

Format:

Dx

Parameters:

x
T1 Port

[1-2]

5.3 Command G

Used to read an HDLC message when Unsolicited reporting is disabled (by Command u, Section 5.15).  An error is reported if a message is requested while the receive buffer is empty.

Format:

Gx

Parameters:

x
T1 Port

[1-2]

The response includes the receiver status byte, the message Time-of-Arrival (at the reception of the first message byte), and the message length (in characters), including the two CRC-16 characters.  The message is reported as pairs of hexadecimal characters.

5.4 Command H

Intended to manually generate an HDLC message

Format:

Hxzz….zz

Parameters:

x
T1 Port

[1-2]




Zz..zz
message

[6 to 240 ASCII characters]

Only non-control characters are allowed.  The <CR> at the end of the control line is not transmitted.  Messages shorter than six characters are not allowed and will produce an error message.

5.5 Command J (Uppercase J)

Used to skip one time slot count.  Upon entering this command, the timing slot counters for the selected port will be incremented from n to n+2, with count n+1 not being generated.

Format:

Jx

Parameters:

x
T1 Port

[1-2]

5.6 Command j (Lowercase J)

Used to repeat a time slot count.  Upon entering this command, the timing slot counters for the selected port will repeat a count, in the sequence n, n, n+1.

Format:

jx

Parameters:

x
T1 Port

[1-2]

5.7 Command L (Uppercase L)

Enable local loopback for the selected framer.  With local loopback enabled, the T1 transmitter will not be affected but the T1 receiver will be connected to the local T1 transmitter.  It is recommended that the T1 receiver status is cleared (issuing command ‘S’) upon entering or leaving local loopback mode.

Format:

Lx

Parameters:

x
T1 Port

[1-2]

5.8 Command l (Lowercase L)

Selects normal operation (local loopback disabled) for the selected framer.  The T1 transmitter will not be affected but the T1 receiver will be connected to the line input.  It is recommended that the T1 receiver status is cleared (issuing command ‘S’) upon entering or leaving local loopback mode.

Format:

lx

Parameters:

x
T1 Port

[1-2]

5.9 Command M

Transmits one of the sixteen pre-defined HDLC messages through the selected T1 port.  The message is transmitted at the current Time-of-Transmission for that port.  An error condition is reported if a second message transmission is attempted while there is a message queued.  A detailed description of each predefined messaged is included as Appendix C.

Format:

Mxy

Parameters:

x
T1 Port

[1-2]




y
HDLC message
[1-16]

5.10 Command N

Enable automatic time reporting.  Both time slot counters are reported at periodic intervals, with the goal of providing the user with an approximate time base for monitoring purposes.  The reporting period is a decimal number in steps of 32 msecs.  Automatic time reporting is disabled when the reporting value entered is zero.  This feature is disabled on power-up.

Format:

Nyyy

Parameters:

yyy
Reporting period
[0]
Disables feature

[5-255]

5.11 Command R

Selects HDLC message transmission repeat rate.  On power up, HDLC transmission defaults to ‘transmit once’.  Entering this command, a selected HDLC message can be retransmitted at four different rates (30 msec, 120 msec, 240 msec, and 6 seconds) corresponding the VDL-3 bursts, TDMA cycles, MAC cycles and NEXCOM epochs.

The first message transmission occurs at the selected Time-of-Transmission for the port.  Following messages are transmitted with the selected interval.  In this way, a given message can be arbitrarily positioned and repeated within a cycle.

Format:

Ry

Parameters:

y
Repetition rate

[0-4]

Note: After sending a repeated message, the Time-of-Transmission (TOT) value will be equal to the original TOT value offset by the number of repeat cycles multiplied by the repeat interval.

5.12 Command S

ISS status requests.  In addition to reporting current timing counts and transmitter/receiver status bytes, this command also clears transmit and/or receive error conditions.

Please note that no further HDLC messages will be transmitted and received if there is a pending (not cleared) error condition for a specific port.

Format:

S

Parameters:

None

5.13 Command T

Sets the Time-of-Transmission for HDLC messages at the selected port.  The first byte of an HDLC message will be transmitted simultaneously with the timing slots matching the TOT for that port.  This command affects HDLC messages sent once and multiple times (repeat = 1..4).  The TOT parameter is entered as a decimal number in the range of zero to 47999.

Format:

Txyyyyy

Parameters:

x

T1 Port
[1-2]




yyyyy

TOT

[0..47999]

Note: After sending a repeated message, the Time-of-Transmission (TOT) value will be equal to the original TOT value offset by the number of repeat cycles multiplied by the repeat interval.

Note: The Time-of-Transmission and Time-of-Arrival used in this document are not the same as the TOT/TOA used in the ICD or MDR SSS.  For the ISS the TOT/TOA are frame counts relative to the beginning of the epoch.  For the ICD and MDR SSS the TOT/TOA refer to placement relative to symbols at the RF port of the MDR Transmitter or Receiver.  The RIU must be cognizant of both of the times in order to assure the messages arrive from the T1 Framer to the MDR correctly.
5.14 Command U (Uppercase U)

Enables unsolicited reporting.  With unsolicited reporting enabled, the ISS will return any HDLC message received or status messages indicator any error detected (T1 transmit and receive errors).  This is the default condition on power-up.

Format:

U

5.15 Command u (Lowercase u)

Disables unsolicited reporting.  With unsolicited reporting disabled, the ISS will not return HDLC messages received or status messages.  In this mode, the ISS expects to receive periodic status requests (command ‘S’), that will return T1 transmit/receive status and clear any error conditions.  When an HDLC message has been received (as indicated by the receiver status bits), the ISS will return the HDLC message in response to the correct ‘G’ command.

Format:

u

5.16 Command X

Sets Line-Build-out for the T1 transmitters.  Please refer to Table 16-1, page 86, of the DS21552 data sheet for details.  This command allows the user to set the LBO to one of the first five settings.  Power-up default is zero.

Format:

Xxy

Parameters:

x

T1 Port
[1-2]




y

LBO

[0..4]

5.17 Command Z

Reports full ISS status.  This command returns the current values of:

· Time-of-Transmission (for both ports)

· Automatic Reporting Interval

· HDLC Repeat Interval

· Automatic reporting (enabled/disabled)

· Unsolicited reporting (enabled/disabled)

· Loopback (enabled/disabled for each port)

· HDLC data channel (for each port)

Format:

Z

APPENDIX A

DS21552 Programming Model - Internal Registers

Register

Name
Used
Access
Value
Notes

00
00
HDLC Control
X
R/W
0x00


01
01
HDLC Status
X
R/W
-


02
02
HDLC IRQ Mask
X
R/W
0x00


03
03
Rx HDLC Info
X
R/W
-


04
04
Rx BOC

R/W
0x00
BOC not used

05
05
Rx HDLC FIFO
X
R
-


06
06
Tx HDLC Info
X
R/W
-


07
07
Tx BOC

R/W
0x00
BOC not used

08
08
Tx HDLC FIFO
X
W
-


09
09
Test 2

R/W
0x00
test register - not used

10
0A
CCR 7

R/W
0x00
Line Interface Reset (on Init)

11
0B
Not present

-
0x00
Not present

12
0C
Not present

-
0x00
Not present

13
0D
Not present

-
0x00
Not present

14
0E
Not present

-
0x00
Not present

15
0F
Device ID

R
0x022
Device ID not used

16
10
Rx Info 3
S
R/W
-
Signal level

17
11
CCR 4

R/W
0x00
Not modified

18
12
In-band Code Control

R/W
0x00
No in-band signaling - not used

19
13
In-band Tx Code

R/W
0x00
No in-band signaling - not used

20
14
In-band Rx Up Code

R/W
0x00
No in-band signaling - not used

21
15
In-band Rx Down Code

R/W
0x00
No in-band signaling - not used

22
16
Unique Tx Idle Enable 1
C
R/W
0x00F
Set at configuration - depends on HDLC slots used

23
17
Unique Tx Idle Enable 1
C
R/W
0x0FF
Set at configuration - depends on HDLC slots used

24
18
Unique Tx Idle Enable 1
C
R/W
0x0FF
Set at configuration - depends on HDLC slots used

25
19
CCR 5
C
R/W
0x00
Selects Tx DSO Monitor - Enables Loopback

26
1A
Tx DSO Monitor

R
0x00
Not used

27
1B
Unique Rx Idle Enable 1

R/W
0x00
Unique Idle code to backplane - not used

28
1C
Unique Rx Idle Enable 2

R/W
0x00
Unique Idle code to backplane - not used

29
1D
Unique Rx Idle Enable 3

R/W
0x00
Unique Idle code to backplane - not used

30
1E
CCR 6
X
R/W
0x00
Selects Rx DSO monitor

31
1F
Rx DSO Monitor
X
R
-
Used to receive Time Code

32
20
Status Reg 1
S
R/W
0x00
Rx Slip, Carrier Loss, Sync Loss

33
21
Status Reg 2
S
R/W
0x00
Tx-Rx Multiframe, One second

34
22
Rx Info 1
S
R/W
0x00
Miscellaneous errors

35
23
LCV error count 1
S
R
-
Bipolar violation error counter - not used

36
24
LCV error count 2
S
R
-
Bipolar violation error counter - not used

37
25
FPS/CRC Count 1
S
R
-
FPS/CRC MSBs - not used

38
26
CRC errors Count 2
S
R
-
CRC6 error counter - not used

39
27
FPS errors Count2
S
R
-
FPS error counter - not used

40
28
FDL Rx

R
0x00
FDL not used

41
29
FDL Match Code 1

R/W
0x00
FDL not used

42
2A
FDL Match Code 2

R/W
0x00
FDL not used

43
2B
RxCR 1

R/W
0x08
Rx re-sync, auto-resync enabled, FPS+CRC6

44
2C
RxCR 2

R/W
0x010
RSYNC is multiframe output

45
2D
Rx Mark 1

R/W
0x00
Common Idle code selection to backplane - not used

46
2E
Rx Mark 2

R/W
0x00
Common Idle code selection to backplane - not used

47
2F
Rx Mark 3

R/W
0x00
Common Idle code selection to backplane - not used

48
30
CCR 3

R/W
0x00
Not modified

49
31
Rx Info 2
S
R/W
0x00
Tx Slip, Sync restored, carrier restored

50
32
Tx Ch BLK 1
C
R/W
0x0F0
Set by configuration - selects slots used for HDLC Tx

51
33
Tx Ch BLK 2
C
R/W
0x00
Set by configuration - selects slots used for HDLC Tx

52
34
Tx Ch BLK 3
C
R/W
0x00
Set by configuration - selects slots used for HDLC Tx

53
35
TxCR 1

R/W
0x00
Not modified - F and CRC6 bits internal, no signaling

54
36
TxCR 2

R/W
0x0C
TSYNC as output (F1) or input (F2)

55
37
CCR 1

R/W
0x00
Not modified - Elastic stores disabled

56
38
CCR 2

R/W
0x0CC
Not modified - ESF mode, B8ZS Enabled

57
39
Tx Transparency 1

R/W
0x00
All channels transparent - no bit robbing

58
3A
Tx Transparency 2

R/W
0x00
All channels transparent - no bit robbing

59
3B
Tx Transparency 3

R/W
0x00
All channels transparent - no bit robbing

60
3C
Per Channel Loopback 1

R/W
0x00
Not modified

61
3D
Per Channel Loopback 2

R/W
0x00
Per channel loopback ch 9-16 not used

62
3E
Per Channel Loopback 3

R/W
0x00
Per channel loopback ch 17-24 not used

63
3F
Tx Idle Common Code

R/W
0x00
Common Idle code - not used

64
40
Tx Channel 9 Idle Code

R/W
0x00
Not modified

65
41
Tx Channel 10 Idle Code

R/W
0x00
Not modified

66
42
Tx Channel 11 Idle Code

R/W
0x00
Not modified

67
43
Tx Channel 12 Idle Code

R/W
0x00
Not modified

68
44
Tx Channel 13 Idle Code

R/W
0x00
Not modified

69
45
Tx Channel 14 Idle Code

R/W
0x00
Not modified

70
46
Tx Channel 15 Idle Code

R/W
0x00
Not modified

71
47
Tx Channel 16 Idle Code

R/W
0x00
Not modified

72
48
Tx Channel 17 Idle Code

R/W
0x00
Not modified

73
49
Tx Channel 18 Idle Code

R/W
0x00
Not modified

74
4A
Tx Channel 19 Idle Code

R/W
0x00
Not modified

75
4B
Tx Channel 20 Idle Code

R/W
0x00
Not modified

76
4C
Tx Channel 21 Idle Code

R/W
0x00
Not modified

77
4D
Tx Channel 22 Idle Code

R/W
0x00
Not modified

78
4E
Tx Channel 23 Idle Code

R/W
0x00
Not modified

79
4F
Tx Channel 24 Idle Code

R/W
0x00
Not modified

80
50
Tx Channel 1 Idle Code
X
R/W
0x00
Used for LSB time code 

81
51
Tx Channel 2 Idle Code
X
R/W
0x00
Used for MSB time code

82
52
Tx Channel 3 Idle Code

R/W
0x00
Not modified

83
53
Tx Channel 4 Idle Code

R/W
0x00
Not modified

84
54
Tx Channel 5 Idle Code

R/W
0x00
Not modified

85
55
Tx Channel 6 Idle Code

R/W
0x00
Not modified

86
56
Tx Channel 7 Idle Code

R/W
0x00
Not modified

87
57
Tx Channel 8 Idle Code

R/W
0x00
Not modified

88
58
Rx Channel 17 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

89
59
Rx Channel 18 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

90
5A
Rx Channel 19 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

91
5B
Rx Channel 20 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

92
5C
Rx Channel 21 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

93
5D
Rx Channel 22 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

94
5E
Rx Channel 23 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

95
5F
Rx Channel 24 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

96
60
Rx Signaling 1

R
0x00
Clear slots - no signaling - not used

97
61
Rx Signaling 2

R
0x00
Clear slots - no signaling - not used

98
62
Rx Signaling 3

R
0x00
Clear slots - no signaling - not used

99
63
Rx Signaling 4

R
0x00
Clear slots - no signaling - not used

100
64
Rx Signaling 5

R
0x00
Clear slots - no signaling - not used

101
65
Rx Signaling 6

R
0x00
Clear slots - no signaling - not used

102
66
Rx Signaling 7

R
0x00
Clear slots - no signaling - not used

103
67
Rx Signaling 8

R
0x00
Clear slots - no signaling - not used

104
68
Rx Signaling 9

R
0x00
Clear slots - no signaling - not used

105
69
Rx Signaling 10

R
0x00
Clear slots - no signaling - not used

106
6A
Rx Signaling 11

R
0x00
Clear slots - no signaling - not used

107
6B
Rx Signaling 12

R
0x00
Clear slots - no signaling - not used

108
6C
Rx Ch BLK 1
C
R/W
0x0F0
Set by configuration - selects slots used for HDLC Rx

109
6D
Rx Ch BLK 2
C
R/W
0x00
Set by configuration - selects slots used for HDLC Rx

110
6E
Rx Ch BLK 3
C
R/W
0x00
Set by configuration - selects slots used for HDLC Rx

111
6F
INT MASK REG 2
X
R/W
0x040
Tx Single frame Interrupts

112
70
Tx Signaling 1

R/W
0x00
Not used - clear slots - no signaling

113
71
Tx Signaling 2

R/W
0x00
Not used - clear slots - no signaling

114
72
Tx Signaling 3

R/W
0x00
Not used - clear slots - no signaling

115
73
Tx Signaling 4

R/W
0x00
Not used - clear slots - no signaling

116
74
Tx Signaling 5

R/W
0x00
Not used - clear slots - no signaling

117
75
Tx Signaling 6

R/W
0x00
Not used - clear slots - no signaling

118
76
Tx Signaling 7

R/W
0x00
Not used - clear slots - no signaling

119
77
Tx Signaling 8

R/W
0x00
Not used - clear slots - no signaling

120
78
Tx Signaling 9

R/W
0x00
Not used - clear slots - no signaling

121
79
Tx Signaling 10

R/W
0x00
Not used - clear slots - no signaling

122
7A
Tx Signaling 11

R/W
0x00
Not used - clear slots - no signaling

123
7B
Tx Signaling 12

R/W
0x00
Not used - clear slots - no signaling

124
7C
Line Interface
C
R/W
0x04
LBO=0 dB, JittAtt Rx, 32 bits

125
7D
Test 1

R/W
0x00
test register - do not use

126
7E
FDL Tx

R/W
0x07E
FDL not used - sending flags continuously

127
7F
INT MASK REG 1

R/W
0x00
Slip, Carrier Loss, Sync Loss - not used

128
80
Rx Channel 1 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

129
81
Rx Channel 2 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

130
82
Rx Channel 3 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

131
83
Rx Channel 4 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

132
84
Rx Channel 5 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

133
85
Rx Channel 6 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

134
86
Rx Channel 7 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

135
87
Rx Channel 8 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

136
88
Rx Channel 9 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

137
89
Rx Channel 10 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

138
8A
Rx Channel 11 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

139
8B
Rx Channel 12 Idle Code 

R/W
0x00
Unique Idle code to backplane - not used

140
8C
Rx Channel 13 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

141
8D
Rx Channel 14 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

142
8E
Rx Channel 15 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

143
8F
Rx Channel 16 Idle Code

R/W
0x00
Unique Idle code to backplane - not used

144
90
HDLC Rx CTL 1

R/W
0x0A0
HDLC using DSOs - not modified

145
91
HDLC Rx CTL 2

R/W
0x00
All bits enabled - not modified

146
92
HDLC Tx CTL 1

R/W
0x0A0
HDLC using DSOs - not modified

147
93
HDLC Tx CTL 2

R/W
0x00
All bits enabled - not modified

148
94
Bus Interleave

R/W
0x00
Not used

149
95
Test 3

R/W
0x00
test register - do not use

150
96
Test 4

R/W
0x00
test register - do not use

APPENDIX B

NEXCOM Interface Subset Simulator - Command Set

Commands





Command
Format
Name
Parameters
Notes

C
Cxy
Select HDLC Channel
x=1..2, y=1..5
Selects HDLC data channel y for Framer x (defaults = 1)

D
Dx
Read roundtrip delay
x=1..2
Read roundtrip delay for Framer x (in frames)

G
Gx
Get HDLC message
x=1..2
Get received HDLC msg from Framer x - See note below

H
Hxzz….zzzz
Send HDLC message 
x=1..2
Send HDLC msg zz…zz (6 or more characters) to Framer x 

J
Jx
Skip time slot
x=1..2
Skip one frame at Framer x (accelerate)

j
jx
Repeat time slot
x=1..2
Repeat time-slot at Framer x (retard)

L
Lx
Enable loopback
x=1..2
Set Framer x in loopback mode

l
lx
Disable loopback
x=1..2
Set Framer x in normal mode

M
Mxy
Select HDLC message
x=1..2, y=1..15
Select canned HDLC msg y to send to Framer x

N
Nyyy
Enable automatic time reporting
y = 0, 5..255
Disable if zero, otherwise report time every yyyy ticks (32 msec each) 

R
Ry
Select repeat rate
y=0..4
Select HDLC repeat rate to once, 30msec, 120msec, 240msec, 6sec

S
S
Read system timing & status
none
Read system status (both framers) - See note below

T
Txyyyyy
Set Time-of-Transmission
x=1..2,

y=0..47999
Set TOT for Framer x (default = 0)

U
U
Enable unsolicited reporting
none
Enable automatic reporting of HDLC msgs (default)

u
u
Disable unsolicited reporting
none
Disable automatic reporting of HDLC msgs

X
Xxy
Set line build-out
x=1..2,y=0..4
Set LBO for Framer x (default = 0)

Z
Z
Report Full Status

See response description below

Command Responses





G
Gx ss ttttt lll zzz...zzz

x=1..2
Framer number




ss=0x0..0xFF
Receiver Status byte




ttttt=0…47999
Time-of-arrival




lll=0..255
Message length (including CRC) 




zzz…zzz
[lll] hexadecimal numbers

S
S aaaaa bbbbb cc dd ee ff 

aaaaa=0..

47999
Framer 1 current time slot




bbbbb=0..

47999
Framer 2 current time slot




cc=0x0..0xFF
Receiver 1 Status byte




dd=0x0..0xFF
Transmitter 1 Status byte




ee=0x0..0xFF
Receiver 2 Status byte




ff=0x0..0xFF
Transmitter 2 Status byte

Z
Z aaaaa bbbbb ccc d e f g h j k 

aaaaa=0..

47999
Framer 1 Time of transmission




bbbbb=0..

47999
Framer 2 Time of Transmission




ccc=0..255
Automatic Reporting interval




d=0-4
HDLC Repeat interval (once, 30ms, 120ms, 240ms, 6sec)




e=0-1
Automatic status reporting enabled if one




f=0-1
Unsolicited HDLC message reporting if one




g=0-1
Framer 1 in Loopback mode if one




h=0-1
Framer 2 in Loopback mode if one




j=1-5
Framer 1 current HDLC data channel




k=1-5
Framer 2 current HDLC data channel

Status bytes





Transmitter Status Registers





b7
Xmt Ready
Set if Tx ready to accept new message



b6
Xmt ON
Real time bit - ignored



b5
Msg done
Real time bit - ignored



b4
Msg overun
Set if FIFO overun, cleared after status read



b3
FIFO underun
Set if new message arrived before completion of previous msg



b2
Tx Line Level 2
LBO2



b1
Tx Line Level 1
LBO1



b0
Tx Line Level 0
LBO0



Receiver Status Registers





b7
Msg Ready
Set if valid message received, cleared after message read



b6
Abort Sequence
Error during message reception, cleared after status read



b5
CRC Error
Error during message reception, cleared after status read



b4
FIFO overrun
Error during message reception, cleared after status read



b3
Carrier Loss
Set if no carrier detected



b2
Sync Loss
Set if Rx not synchronized



b1
Rx Line Level 1
Real time bit - ignored



b0
Rx Line Level 0
Real time bit - ignored



APPENDIX C

Data-Burst Message

 (Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:




Payload Field Values:
LLMSGID = 1





(Prior to Reed-Solomon encoding)

DH = DEFh






DF [0] = ABh

GEC = 0






DF [1] = CDh

PWR = 42 dBm (24 encoded)




DF [2] = EFh

TOT = 978,800 = EEF70h

SEGMENTS 1-4:

DSN = 1


LEN = 384 = 180h

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
01h
LLMSGID = 1

5
DEh
(msb)                       DH = DEh

6
1Fh
Spare=0
DSN = 1
DH = Fh        (lsb)

8
18h
(msb)                      LEN = 18h

7
E0h
(msb)       TOT = Eh
LEN = 0h       (lsb)

9
EFh
TOT = EFh

10
70h
TOT = 70h                       (lsb)

11
00h
Spare = 0
GEC = 0

12
18h
PWR = 24

13
ABh
DF [0] = ABh

14
CDh
DF [1] = CDh

15
EFh
DF [2] = EFh

16
00h
DF [3] = 00h

17
00h
DF [4] = 00h

18
00h
DF [5] = 00h

19
00h
DF [6] = 00h

20
00h
DF [7] = 00h

21
00h
DF [8] = 00h

22
00h
DF [9] = 00h

23
00h
DF [10] = 00h

24
00h
DF [11] = 00h

25
00h
DF [12] = 00h

26
00h
DF [13] = 00h

27
00h
DF [14] = 00h

28
00h
DF [15] = 00h

29
00h
DF [16] = 00h

30
00h
DF [17] = 00h

31
00h
DF [18] = 00h

32
00h
DF [19] = 00h

33
00h
DF [20] = 00h

34
00h
DF [21] = 00h

35
00h
DF [22] = 00h

36
00h
DF [23] = 00h

37
00h
DF [24] = 00h

38
00h
DF [25] = 00h

39
00h
DF [26] = 00h

40
00h
DF [27] = 00h

41
00h
DF [28] = 00h

42
00h
DF [29] = 00h

43
00h
DF [30] = 00h

44
00h
DF [31] = 00h

45
00h
DF [32] = 00h

46
00h
DF [33] = 00h

47
00h
DF [34] = 00h

48
00h
DF [35] = 00h

49
00h
DF [36] = 00h

50
00h
DF [37] = 00h

51
00h
DF [38] = 00h

52
00h
DF [39] = 00h

53
00h
DF [40] = 00h

54
00h
DF [41] = 00h

55
00h
DF [42] = 00h

56
00h
DF [43] = 00h

57
00h
DF [44] = 00h

58
00h
DF [45] = 00h

59
00h
DF [46] = 00h

60
00h
DF [47] = 00h

61
19h
(msb)                  HDLCFRAMECHK = 19h

62
5Ah
HDLCFRAMECHK = 5Ah                  (lsb)

63
7Eh
HDLCFLAGSEQ = 7Eh

SEGMENTS 5-6:

DSN = 5

LEN = 192 = 0C0h

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
01h
LLMSGID = 1

5
DEh
(msb)                       DH = DEh

6
5Fh
Spare=0
DSN = 5
DH = Fh        (lsb)

8
0Ch
LEN = 0Ch                       (lsb)

7
E0h
(msb)        TOT = Eh
LEN = 0h       (lsb)

9
EFh
TOT = EFh

10
70h
TOT = 70h                       (lsb)

11
00h
Spare = 0
GEC = 0

12
18h
PWR = 24

13
00h
DF [0] = 00h

14
00h
DF [1] = 00h

15
00h
DF [2] = 00h

16
00h
DF [3] = 00h

17
00h
DF [4] = 00h

18
00h
DF [5] = 00h

19
00h
DF [6] = 00h

20
00h
DF [7] = 00h

21
00h
DF [8] = 00h

22
00h
DF [9] = 00h

23
00h
DF [10] = 00h

24
00h
DF [11] = 00h

25
00h
DF [12] = 00h

26
00h
DF [13] = 00h

27
A2h
DF [14] = A2h

28
77h
DF [15] = 77h

29
BBh
DF [16] = BBh

30
71h
DF [17] = 71h

31
BAh
DF [18] = BAh

32
F7h
DF [19] = F7h

33
42h
DF [20] = 42h

34
B2h
DF [21] = B2h

35
33h
DF [22] = 33h

36
8Ch
DF [23] = 8Ch

37
EFh
(msb)                  HDLCFRAMECHK = EFh

38
AAh
HDLCFRAMECHK = AAh                  (lsb)

39
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Management-Burst Message – Uplink (Normal Message)
(Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:

LLMSGID = 2

STYPE = 3 (S2*)

LEN = 48 = 030h

TOT = 987,840= F12C0h

GEC1 = 0

GEC2 = 0

PWR = 42 dBm (24 encoded)


Payload Field Values:

For details of individual fields within payload octets, refer to the Manual on VHF Digital Link (VDL) Mode 3 Technical Specifications (20 January 2000).

MESSAGE ID = 0 (Normal)

VOICE SIGNAL = 2 (Voice channel idle)

AIRCRAFT ID (POLL) = 6 (Aircraft user)

SYSTEM CONFIGURATION = 3 (2V2D)

SLOT ID = 0 (Slot A)

GROUND STATION CODE = 7

SQUELCH WINDOW = 0

RESERVATION RESPONSE #1 = 89 = 059h (User Group A, AC #5 starts in odd ‘C’ time slot)

RESERVATION RESPONSE #2 = 0

In the diagram below, the msb of each octet (Bit 8) is left.  The lsb of each octet (Bit 1) is right.  The lsb of each octet (Bit 1) is the first bit transmitted over the T1 data channel.

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
(msb)                   HDLCFLAGSEQ = 7Eh                  (lsb)

2
02h
(msb)                    HDLCADDR = 02h                    (lsb)

3
03h
(msb)                    HDLCCTRL = 03h                    (lsb)

4
02h
(msb)                     LLMSGID = 2                      (lsb)

5
03h
Spare = 0
(msb) STYPE=3 (lsb)

6
00h
Spare = 0

7
03h
(msb)                      LEN = 03h

8
F0h
(msb)        TOT = Fh
LEN = 0h       (lsb)

9
12h
TOT = 12h

10
C0h
TOT = C0h                       (lsb)

11
00h
Spare=0
(msb)  GEC2 = 0  (lsb)
Spare=0
(msb)  GEC1 = 0   (lsb)

12
18h
(msb)                       PWR = 24                       (lsb)

13
08h
Message ID = 0
Voice Signal=2
Aircraft ID(Poll)=0h

14
63h
Aircraft ID (Poll) (cont) = 6h
System Configuration = 3

15
38h
Slot ID = 0
Ground Station Code=7
Squelch Window = 0

16
05h
Reservation Response #1 = 05h

17
90h
Reservation Response #1 (cont)=9h
Reservation Response #2 = 0h

18
00h
Reservation Response #2 (cont) = 00h

19
16h
(msb)                  HDLCFRAMECHK = 16h

20
FDh
HDLCFRAMECHK = FDh                  (lsb)

21
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.
Management-Burst Message – Uplink (Normal Message)

 (Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:

LLMSGID = 2

STYPE = 3 (S2*)

LEN = 48 = 030h

TOT = 987,840= F12C0h

GEC1 = 0

GEC2 = 0

PWR = 42 dBm (24 encoded)


Payload Field Values:

For details of individual fields within payload octets, refer to the Manual on VHF Digital Link (VDL) Mode 3 Technical Specifications (20 January 2000).

MESSAGE ID = 0 (Normal)

VOICE SIGNAL = 2 (Voice Channel Idle)

AIRCRAFT ID (POLL) = 61 = 3Dh (Discrete addressing not supported)

SYSTEM CONFIGURATION = 0 (4V)

SLOT ID = 0 (Slot A)

GROUND STATION CODE = 7

SQUELCH WINDOW = 0

RESERVATION RESPONSE #1 = 0

RESERVATION RESPONSE #2 = 0

In the diagram below, the msb of each octet (Bit 8) is left.  The lsb of each octet (Bit 1) is right.  The lsb of each octet (Bit 1) is the first bit transmitted over the T1 data channel.


Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
(msb)                   HDLCFLAGSEQ = 7Eh                  (lsb)

2
02h
(msb)                    HDLCADDR = 02h                    (lsb)

3
03h
(msb)                    HDLCCTRL = 03h                    (lsb)

4
02h
(msb)                     LLMSGID = 2                      (lsb)

5
03h
Spare = 0
(msb) STYPE=3 (lsb)

6
00h
Spare = 0

7
03h
(msb)                      LEN = 03h

8
F0h
(msb)        TOT = Fh
LEN = 0h       (lsb)

9
12h
TOT = 12h

10
C0h
TOT = C0h                       (lsb)

11
00h
Spare=0
(msb)  GEC2 = 0  (lsb)
Spare=0
(msb)  GEC1 = 0   (lsb)

12
18h
(msb)                       PWR = 24                       (lsb)

13
0Bh
Message ID = 0
Voice Signal=2
Aircraft ID(Poll)=3h

14
D0h
Aircraft ID (Poll) (cont) = Dh
System Configuration = 0

15
38h
Slot ID = 0
Ground Station Code=7
Squelch Window = 0

16
00h
Reservation Response #1 = 00h

17
00h
Reservation Response #1 (cont)=0h
Reservation Response #2 = 0h

18
00h
Reservation Response #2 (cont) = 00h

19
C3h
(msb)                  HDLCFRAMECHK = C3h

20
92h
HDLCFRAMECHK = 92h                  (lsb)

21
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Sync Search Control Message

 (Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:

LLMSGID = 3 

NGW = 1

STYPE = 2 (S2)

S_START = 968,704 = EC800

S_STOP = 968,768 = EC840

Payload Field Values:

N/A

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
03h
HDLCADDR = 03h

3
03h
HDLCCTRL = 03h

4
03h
LLMSGID = 3

5
06h
Spare=0
(msb)          NGW = 1
(msb) STYPE = 2

6
ECh
(msb)                  S_START = ECh

7
80h
S_START = 80h

8
E0h
(msb)      S_STOP = Eh
S_START = 0h    (lsb)

9
C8h
S_STOP = C8h

10
40h
S_STOP = 40h                  (lsb)

11
D3h
(msb)               HDLCFRAMECHK = D3h

12
63h
HDLCFRAMECHK = 63h               (lsb)

13
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

 Radio Control Message – Request (Log-In) 

(Revision Level: RIU/MDR ICD August 8, 2000)
Note: For segmentation purposes, this example assumes N1 is the default value of 512 bits.  This implies a maximum Information Field size of 512 bits (64 octets).  Less the 7 octets of Radio Control Message header information, this leads to a maximum payload size of 57 octets per segment.

Header Field Values:

LLMSGID = 5

CTYPE = 1

TSC = 4 (that is, there are a total of 5 segments)

PID = 0

ER = 0

RR = 1

TID = 1 = 0001h

PRI = 0 (Normal)

Payload Field Values:
MONTH = 12

DAY = 18

YEAR = 2000

HOUR = 2 p.m.

MINUTES = 1

USER ID = "jgarvey"

TERMINAL ID = "BHX37DPC8PRMFFKFQQMK69PXY"

SECURITY TOKEN = 40 octets of 33h followed by 128 octets of CCh
SEGMENT 1:

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
01h
CTYPE = 1

6
41h
TSC = 4
PID = 0
ER=0
RR=1

7
10h
(msb)    LEN = 1h
SC = 0

8
C8h
LEN = C8h                    (lsb)

9
00h
(msb)              TID = 0
PRI = 0

10
01h
TID = 01h                    (lsb)

11
0Ch
Spare = 0
MONTH = 12

12
12h
Spare = 0
DAY = 18

13
00h
YEAR - 2000 = 0

14
0Eh
Spare = 0
HOURS = 14

15
01h
Spare = 0
MINUTES = 1

16
6Ah
User ID = “jgarvey”

17
67h


18
61h


19
72h


20
76h


21
65h


22
79h


23
00h


24
00h


25
00h


26
00h


27
00h


28
00h


29
00h


30
00h


31
00h


32
00h


33
00h


34
00h


35
00h


36
42h
Terminal ID = “BHX37DPC8PRMFFKFQQMK69PXY”

37
48h


38
58h


39
33h


40
37h


41
44h


42
50h


43
43h


44
38h


45
50h
Terminal ID

(continued)

46
52h


47
4Dh


48
46h


49
46h


50
4Bh


51
46h


52
51h


53
51h


54
4Dh


55
4Bh


56
36h


57
39h


58
50h


59
58h


60
59h


61
00h


62
00h


63
00h


64
00h


65
00h


66
00h


67
00h


68
18h
(msb)                HDLCFRAMECHK = 18h

69
0Fh
HDLCFRAMECHK = 0Fh              (lsb)

70
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

SEGMENT 2:

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
01h
CTYPE = 1

6
41h
TSC = 4


PID = 0
ER=0
RR=1

7
11h
(msb)    LEN = 1h
SC = 1

8
C8h
LEN = C8h                    (lsb)

9
00h
(msb)              TID = 0
PRI = 0

10
01h
TID = 01h                    (lsb)

11
00h
Terminal ID

(continued)

12
00h


13
00h


14
00h


15
00h


16
00h


17
00h


18
00h


19
33h
Security Token / FAA Data Field

20
33h


21
33h


22
33h


23
33h


24
33h


25
33h


26
33h


27
33h


28
33h


29
33h


30
33h


31
33h


32
33h


33
33h


34
33h


35
33h


36
33h


37
33h


38
33h


39
33h


40
33h


41
33h


42
33h


43
33h


44
33h


45
33h


46
33h


47
33h


48
33h


49
33h


50
33h


51
33h


52
33h


53
33h


54
33h


55
33h


56
33h


57
33h


58
33h


59
CCh
Security Token / Digital Signature

60
CCh


61
CCh


62
CCh


63
CCh


64
CCh


65
CCh


66
CCh


67
CCh


68
C6h
(msb)               HDLCFRAMECHK = C6h

69
E8h
HDLCFRAMECHK = E8h               (lsb)

70
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.
SEGMENT 3:

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
01h
CTYPE = 1

6
41h
TSC = 4
PID = 0
ER=0
RR=1

7
12h
(msb)    LEN = 1h
SC = 2

8
C8h
LEN = C8h                    (lsb)

9
00h
(msb)              TID = 0
PRI = 0

10
01h
TID = 01h                    (lsb)

11
CCh
Security Token / Digital Signature

(continued)

(continued)

12
CCh


13
CCh


14
CCh


15
CCh


16
CCh


17
CCh


18
CCh


19
CCh


20
CCh


21
CCh


22
CCh


23
CCh


24
CCh


25
CCh


26
CCh


27
CCh


28
CCh


29
CCh


30
CCh


31
CCh


32
CCh


33
CCh


34
CCh


35
CCh


36
CCh


37
CCh


38
CCh


39
CCh


40
CCh


41
CCh


42
CCh


43
CCh


44
CCh


45
CCh


46
CCh


47
CCh


48
CCh


49
CCh


50
CCh


51
CCh


52
CCh


53
CCh


54
CCh


55
CCh


56
CCh


57
CCh


58
CCh


59
CCh


60
CCh


61
CCh


62
CCh


63
CCh


64
CCh


65
CCh


66
CCh


67
CCh


68
41h
(msb)                HDLCFRAMECHK = 41h

69
06h
HDLCFRAMECHK = 06h              (lsb)

70
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.
SEGMENT 4:

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
01h
CTYPE = 1

6
41h
TSC = 4
PID = 0
ER=0
RR=1

7
13h
(msb)    LEN = 1h
SC = 3

8
C8h
LEN = C8h                    (lsb)

9
00h
(msb)              TID = 0
PRI = 0

10
01h
TID =01h                    (lsb)

11
CCh
Security Token / Digital Signature

(continued)

(continued)

12
CCh


13
CCh


14
CCh


15
CCh


16
CCh


17
CCh


18
CCh


19
CCh


20
CCh


21
CCh


22
CCh


23
CCh


24
CCh


25
CCh


26
CCh


27
CCh


28
CCh


29
CCh


30
CCh


31
CCh


32
CCh


33
CCh


34
CCh


35
CCh


36
CCh


37
CCh


38
CCh


39
CCh


40
CCh


41
CCh


42
CCh


43
CCh


44
CCh


45
CCh


46
CCh


47
CCh


48
CCh


49
CCh


50
CCh


51
CCh


52
CCh


53
CCh


54
CCh


55
CCh


56
CCh


57
CCh


58
CCh


59
CCh


60
CCh


61
CCh


62
CCh


63
CCh


64
CCh


65
CCh


66
CCh


67
CCh


68
FDh
(msb)                HDLCFRAMECHK = FDh

69
71h
HDLCFRAMECHK = 71h              (lsb)

70
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.
SEGMENT 5:

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
01h
CTYPE = 1

6
41h
TSC = 4
PID = 0
ER=0
RR=1

7
04h
(msb)    LEN = 0h
SC = 4

8
28h
LEN = 28h                    (lsb)

9
00h
(msb)              TID = 0
PRI = 0

10
01h
TID = 01h                    (lsb)

11
CCh
Security Token / Digital Signature

(continued)

12
CCh


13
CCh


14
CCh


15
CCh


16
DCh
(msb)                HDLCFRAMECHK = DCh

17
02h
HDLCFRAMECHK = 02h              (lsb)

18
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Radio Control Message – Request (Current Frequency) 

(Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:

LLMSGID = 5

CTYPE = 2

TSC = 0

PID = 0

ER = 0

RR = 1

LEN = 16 = 010h

SC = 0

TID = 2 = 0002h

PRI = 0 (Normal)
Payload Field Values:

Unencoded Frequency = 136.975 Mhz

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
02h
CTYPE = 2

6
01h
TSC = 0
PID = 0
ER=0
RR=1

7
00h
(msb)    LEN = 0h
SC = 0

8
10h
LEN = 10h                    (lsb)

9
00h
(msb)             TID = 0
PRI = 0

10
02h
TID = 02h                    (lsb)

11
0Bh
MSG [0] = 0Bh

12
B5h
MSG [1] = B5h

13
4Bh
(msb)              HDLCFRAMECHK = 4Bh 

14
31h
HDLCFRAMECHK = 31h               (lsb)

15
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Radio Control Message – Request (Lowest Tunable Frequency) 

(Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:

LLMSGID = 5

CTYPE = 3

TSC = 0

PID = 0

ER = 0

RR = 1

LEN = 16 = 010h

SC = 0

TID = 3 = 0003h

PRI = 0 (Normal)
Payload Field Values:

Unencoded Frequency = 117.975 Mhz

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
03h
CTYPE = 3

6
01h
TSC = 0
PID = 0
ER=0
RR=1

7
00h
(msb)    LEN = 0h
SC = 0

8
10h
LEN = 10h                    (lsb)

9
00h
(msb)             TID = 0
PRI = 0

10
03h
TID = 03h                    (lsb)

11
02h
MSG [0] = 02h

12
CDh
MSG [1] = CDh

13
FFh
(msb)               HDLCFRAMECHK = FFh 

14
C2h
HDLCFRAMECHK = C2h              (lsb)

15
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Radio Control Message – Request (Mode of Operation) 

 (Revision Level: RIU/MDR ICD August 8, 2000)
Header Field Values:

LLMSGID = 5

CTYPE = 4

TSC = 0

PID = 0

ER = 0

RR = 1

LEN = 8 = 008h

SC = 0


TID = 4 = 0004h

PRI = 0 (Normal)
Payload Field Values:
MODE = 85 (8 1/3 kHz DSB-AM)

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
04h
CTYPE = 4

6
01h
TSC = 0
PID = 0
ER=0
RR=1

7
00h
(msb)    LEN = 0h
SC = 0

8
08h
LEN = 08h                    (lsb)

9
00h
(msb)             TID = 0
PRI = 0

10
04h
TID = 04h                    (lsb)

11
55h
MSG [0] = 85

12
9Dh
(msb)               HDLCFRAMECHK = 9Dh 

13
96h
HDLCFRAMECHK = 96h              (lsb)

14
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Radio Control Message – Request (Request Readback)

 (Revision Level: RIU/MDR ICD August 8, 2000)

Header Field Values:

LLMSGID = 5

CTYPE = 30

TSC = 0

PID = 0

ER = 0

RR = 1

LEN = 72 = 048h

SC = 0

TID = 22 = 0016h 

PRI = 0 (Normal)
Payload Field Values:
MONITORID = 51 (RF Input Power Level [AM])

TYPE = 1 (Alert and Alarm Threshold values are requested)

ITERATIONS = 10

INTERVAL = 3

FILTER = 7 (Log-Ins/Log-Outs)

DATA = Date/Time = July 12, 2000  22:10

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
05h
LLMSGID = 5

5
1Eh
CTYPE = 30

6
01h
TSC = 0
PID = 0
ER=0
RR=1

7
00h
(msb)    LEN = 0h
SC = 0

8
48h
LEN = 48h                    (lsb)

9
00h
(msb)             TID = 0
PRI = 0

10
16h
TID = 16h                    (lsb)

11
B3h
TYPE=1
MONITORID = 51

12
0Ah
ITERATIONS = 10

13
03h
INTERVAL = 3

14
07h
Spare = 0
FILTER = 7

15
07h
MSG [0] = 7

16
0Ch
MSG [1] = 12

17
00h
MSG [2] = 0

18
16h
MSG [3] = 22

19
0Ah
MSG [4] = 10

20
9Eh
(msb)               HDLCFRAMECHK = 9Eh

21
56h
HDLCFRAMECHK = 56h              (lsb)

22
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

Link Initialization TEST Command

(Revision Level: RIU/MDR ICD August 8, 2000)

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
E3h
HDLCCTRL = E3h

4
00h
SN

5
00h
SN

6
00h
SN

7
01h
SN

8
7Ah
(msb)               HDLCFRAMECHK = 7Ah

9
D8h
HDLCFRAMECHK = D8h              (lsb)

10
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

RIU/MDR Status Message (RIU to MDR)

(Revision Level: RIU/MDR ICD August 8, 2000)

Header Field Values:

LLMSGID = 7

Payload Field Values:

LINK ACTIVE = 1

Octet

No.
Octet

Value
Bit 8

(msb)
Bit 7
Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1

(lsb)

1
7Eh
HDLCFLAGSEQ = 7Eh

2
02h
HDLCADDR = 02h

3
03h
HDLCCTRL = 03h

4
07h
LLMSGID = 7

5
00h
(msb)                  Link Active

6
01h
 Link Active                  (lsb)

7
BEh
(msb)               HDLCFRAMECHK = BEh

8
61h
HDLCFRAMECHK = 61h              (lsb)

9
7Eh
HDLCFLAGSEQ = 7Eh

Note: Bit 1 of each octet is the first bit transmitted over the T1 data channel.

APPENDIX D

NEXCOM Interface Subset Simulator - Bill of Materials

Item
Qty
Description
Manufacturer
Manuf P/N
Supplier
P/N

1
21
CAPACITOR,

CERAMIC,CHIP,0.1UF, 25VDC
Panasonic
ECJ-2VB1E104K
Digikey
PCC1828CT

2
4
CAPACITOR,

TANTALUM,CHIP,

10UF,10VDC
Panasonic
ECS-T1AX106R
Digikey
PCS2106CT

3
2
CAPACITOR,

CERAMIC,CHIP,0805,

5%,33PF
Panasonic
ECU-V1H330JCG
Digikey
PCC330CGCT

4
2
CAPACITOR,CHIP,

POLYESTER,0.47UF, 16VDC
Panasonic
ECW-U1C474JB9
Digikey
PCF1066CT

5
1
CAPACITOR,

TANTALUM,CHIP,

10UF, 25VDC
Panasonic
ECS-T1ED106R
Digikey
PCS5106CT

6
4
DUAL FAST SWITCHING DIODE - SOT-23
ZETEX
N/A
Digikey
FLLD261CT

7
8
POLYSWITCH RESETTABLE FUSES
Raychem
MINISMDC050-2
Digikey
MINISMD050CT

8
2
MODULAR JACK, LOW PROFILE 8-8
Amp
555162-1
Digikey
A9012

9
1
DB-9 - 9 PIN CONNECTOR, FEMALE
Amp
745781-4
Digikey
A2100

10
1
IDC CONNECTOR 2 CIRCUITS (1 X 2)
Waldom
22-23-2021
Digikey
WM4200

11
2
LIGHT EMITTING DIODE, RED
N/A
N/A
Jameco
104248

12
2
LIGHT EMITTING DIODE, GREEN
N/A
N/A
Jameco
104256

13
9
RESISTOR,CHIP,0805,5%, 1/10W ,470 OHMS
Panasonic
ERJ-6GEYJ470V
Digikey
P470ATR

14
1
RESISTOR,CHIP,0805,5%, 1/10W, 10K OHMS
Panasonic
ERJ-6GEYJ10KV 
Digikey
P10KATR

15
6
RESISTOR, NOT INSTALLED
N/A
N/A
N/A
N/A

16
4
RESISTOR,CHIP,0805,5%, 1/10W, 51OHMS
Panasonic
ERJ-6GEY51V 
Digikey
P51ATR

17
2
TRANSFORMER, MIDCOM, 50480R
Midcom
50480R
Midcom
50480R

18
2
TRANSFORMER, MIDCOM, 50479R
Midcom
50479R
Midcom
50479R

19
2
DS21552 - T1 SINGLE CHIP TRANSCEIVER
Dallas Semiconductors
DS21552L
Dallas Semiconductors
DS21552L

20
1
8 PIN CRYSTAL OSCILLATOR, 1.544MHZ
Epson
SG-531P-1.544MC
Digikey
SE1216

21
1
DS80C320 8 BIT MICROCONTROLLER
Dallas Semiconductors
DS80C320-MCG
Dallas Semiconductors
DS80C320-MCG

22
1
74ACT573 - H-CMOS OCTAL LATCH
Fairchild
74ACT573PC
Digikey
74ACT573PC

23
1
27C256-70 - UV ERASABLE PROM 32KX8 70NS
N/A
N/A
Jameco
140476

24
1
84256A-70 - 32K X 8 STATIC RAM 70NS
N/A
N/A
Jameco
82472

25
1
74AC139 - H-CMOS DUAL 2 TO 4 DECODER
Fairchild
74AC139PC
Digikey
74AC139PC

26
1
MAX233 - 5V ONLY RS232C INTERFACE
Maxim
MAX233CPP
Jameco
106163

27
1
CRYSTAL, 22.1184 MHZ
ECS
ECS-221-S-4
Digikey
X182

28
2
SURGE ABSORBER 18V
Panasonic
ERZ-V07D180
Digikey
P7290
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ISS SCHEMATICS
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APPENDIX F

SUGGESTED PROCEDURES

Link Initialization Procedure

1. Set Time of Transmission to 0.

Command Tx0 – where x is the ISS T1 transmitter port connected to the MDR T1 receiver.  This aligns messages with the LED flash at the beginning of the epoch.

2. Set Unsolicited reporting mode.

Command U.

3. Send message 15 to MDR (HDLC Test Message).

Command Mx15 – where x is the ISS T1 transmitter port connected to the MDR T1 receiver.

4. Look for the HDLC Test response message from the MDR.

Gx ss ttttt lll zzz...zzz – where x is the ISS T1 receiver port connected to the MDR T1 transmitter, ss is the receiver status byte, ttttt is the time of transmission, lll is the message length (including CRC) and zzz…zzz is the message content (lll hexadecimal numbers) equivalent to the HDLC Test response message.

5. Send message 14 to MDR.

Command Mx14 – where x is the ISS T1 transmitter port connected to the MDR T1 receiver.

6. The MDR should respond with the periodic Link Status Message.

Gx ss ttttt lll zzz...zzz – where x is the ISS T1 receiver port connected to the MDR T1 transmitter, ss is the receiver stator byte, ttttt is the time of transmission, lll is the message length (including CRC) and zzz…zzz is the message content (lll hexadecimal numbers) equivalent to the MDR Link Status Message.

Log-In Procedure

The Log-In message consists of 5 segments (messages 5-9) which must be sent in sequence.  You must wait until the T1 transmitter buffer is empty before sending the next segment.

Remember, “x” is the ISS T1 transmitter port connected to the MDR T1 receiver.

1. Issue command Tx0.

Sets Time of Transmission to 00000.

2. Issue command Mx5

Send first segment to buffer.

3. Wait for epoch light to blink.
Indicates beginning of epoch (message sent)

4. Issue command Mx6. 

Send second segment to buffer.

5. Wait for epoch light to blink.

6. Issue command Mx7. 

Send third segment to buffer.

7. Wait for epoch light to blink.

8. Issue command Mx8. 

Send fourth segment to buffer.

9. Wait for epoch light to blink.

10. Issue command Mx9. 

Send fifth segment to buffer.
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