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Program Memories:

This file documents the five default setup options for the D700 to be flown on ISS.  With the two hundred different radio channels the nearly one hundred TNC parameters and the variety of applications for this radio on orbit, the default configurations are absolutely critical to being able to maintain communications with the crew under all conditions.  These five configurations reduce operations to these fundamental configuration baselines:

PM1:
Voice Operations (mono band)

PM2:
Voice Operations (cross band)

PM3:
APRS/Packet and BBS operations

PM4:
Attached PC and packet operations

PM5:
Emergency Voice and alternate 9600 baud Packet Operations.

PM-off:
No defaults.  This mode is for knowledgible licensed crew member’s experimentation

The advantage of these five Program Memories (PM’s) are that they can be restored to defaults with a two-button key press by the crew at any time.  The PM’s remember the following types of parameters for the radio:

· Default Channel for LEFT side and RIGHT side of radio

· Which side of radio the Microphone and PTT will activate

· Which side of the radio the TNC will RECEIVE and on which side it will Transmit 

· 36 special TNC parameters for each PM

· The function of the several “soft keys” on the radio front panel

Channel/Frequency Memories:

Notice that PM’s do not store any combination of Channel frequencies other than the initial two defaults.  This means, that once a PM has been selected by the crew, this only configures the radio to a known default pair of channels.  He can still tune to any channel after that.  Also, he can chose to switch the Microphone/PTT band as well.  Although this offers the ultimate in flexibility (millions of combinations), it also shows the value of using the five PM’s to always return the radio to a known initial state.

In addition, each of the 200 memory channels remember separate TX and RX frequencies, offsets, and PL or CTCSS tones.   The D700 is a dual radio system and although it only supports two channels at a time, it is very important to remember that each channel consists of both a displayed RECEIVE frequency and a separate TRANSMIT frequency.  Thus, at any time, there are a total of four frequencies involved in radio operations.

Since the Microphone and PTT (for voice) can be using one channel and the TNC can be using the same or the other channel, or even can transmit on one channel and receive on the other, there are many conventional and non-conventional ways to use these combinations for ARISS.

PUBLIC and COMMAND Channels:

 In general, we are recommending that PUBLIC frequencies be paired in many cases with non-public command channels that can be used to contact the crew from special ARISS Command Ground stations in the background even while the radio is in use on its public frequencies.   This document attempts to configure the radio for that type of general configuration.

Program Memory Crew Operations Summary
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	PM
	FUNCTION
	RADIO LEFT SIDE
	RADIO RIGHT SIDE
	OPERATIONAL DESCRIPTION



	PM1
	Voice Operations

   Single Bands


	PRIVATE ARISS

CHANNEL

Front Panel TEXT from ARISS command stns
Spkr: Crew hears ARISS

 command stations

	CREW SELECTS

VOICE CHANNELS

Spkr: Crew hears users 
	General Voice Operations (monoband, VHF/UHF)
* For Schools, ARISS, and other crew contacts

* No user APRS nor PACKET

   

	PM2
	Voice Operations

   - Crossband

   - Repeater mode


	CREW SELECTS

DOWNLINKS
Spkr: Crew hears ARISS

 command stations

	CREW SELECTS

UPLINKS

Front Panel TEXT from command stations

Spkr: Crew hears users 


	General Voice Operations (crossband)

   - (VHF,UHF,Lband)

* Can set Voice REPEATER mode

* No user APRS nor PACKET

   

	PM3
	APRS/Packet/BBS


	Packet user Downlinks


	Packet user Uplinks

Front Panel TEXT to and from users

SPKR: Crew may talk voice to Command stations with CTCSS
	Unattended APRS & packet operations, (crossband)

* USERS have all APRS and Packet modes

* Crew has front panel APRS Lists, Text and Messages

	PM4
	PACKET/crewPMS


	PACKET User

Downlinks


	Packet User Uplinks

SPKR: Crew may talk voice to Command stations with CTCSS
	Packet mode for attached PC on serial port

* USERS have all Digipeat modes and BBS

* Crew has no APRS front panel TEXT displays

* Crew does have PC access to PMS/BBS, chat mode



	PM5
	EMERGENCY


	9600 baud packet experimental
	CREW TALKS HERE (with PL)

	Quick access to emergency channels




Notes on Channel Programming:  Consider these items in channel planning:

1)  TX/RX combinations:  Each channel can store independent RX, TX frequencies, PL/CTCSS tones.  But the D700 can also operate crossband with LEFT and RIGHT side, so any combination of channels can be used independently.
2) Speakers & CTCSS:   All channels not specifically used for attended crew voice should have CTCSS set to mute speaker.  We do not want the crew to change Volume controls on different channels for different modes.  Or to ever turn the volume down.  If volume is down, we loose ability for ARISS command stations to talk to or alert crew.

3)  CTCSS:  The same RF frequency can be saved in multiple channels with different PL or CTCSS settings so the crew does all changes with Channel settings only.  CTCSS can be set on receive without setting matching PL on transmit (eg 9600 Baud channel).

Program Memory Technical Settings Table
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	PM
	FUNCTION
	LEFT SIDE
	RIGHT SIDE
	DESCRIPTION



	PM1
	Voice

   - Simplex

   - Split Freqs

Command Stn

   - Private Text

   - Private Voice


	CMD-1 [D]

* MYcall RS0ISS-1

* Digipeat off

* No Beacons

* CTCSS=XXX

* APRS ptt-mode

Front Panel TEXT
	OPS-1    [PTT]

* Default channel 

 should have CTCSS

* School channels

should have Tx PL
	* RIGHT side for voice operations on any channel.

* LEFT side is for ARISS command stations

   - shows TEXT  from ground command stations.

   - Ignores any other packets unless matching ALTNET

   - hears voice from command stations with XXX PL

   - Can send APRS text message to command station

* No user APRS nor PACKET

   

	PM2
	Voice

   - Crossband

Command Stn

   - Private Text

   - Private Voice


	FDUX-1 [Tx][PTT]

* MYcall RS0ISS-2

* Digipeat off 
* No beacons

* CTCSS=XXX

* APRS ptt-mode

Downlinks: V/U


	FDUX-2 [Rx]

Front Panel TEXT

Uplinks: V/U/Lband

	Same as PM1 but  crossband.  Crew sets Left and Right sides

   - All advantages of PM1 but also Full-Duplex

   - Can set REPEATER mode

   - Command stations can send TEXT on uplink w ALTNET

   - Command stations can TALK private PL on downlink

* No user APRS nor PACKET

	PM3
	APRS/PACKET

   - crossband

Command Stn

   - Private Voice


	APRS-1  [Tx]

* MYcall RS0ISS-3

* Digipeat ON

* Beacon Text

* BBS is ON

* CTCSS=XXX

* APRS auto-mode

Front Panel TEXT
	APRS-2 [Rx][PTT]

* CTCSS=YYY


	Unattended APRS and packet operations, crossband

* RIGHT side is uplink, * LEFT side is downlink

* Command stations can TALK private PL on uplink

* Command stations can TALK private PL on downlink

* Crew can TALK down semiprivately on uplink

* USERS have all packet modes:

   - User-to-User APRS or User-to-crew APRS

   - UI digipeating, Chat mode, BBS operations



	PM4
	PACKET

   - crossband

Command Stn

   - Private Voice

Serial Port Packet

(no front panel txt)
	PCKT-1 [Tx]
* MYcall RS0ISS-4

* Digipeat ON

* Beacon Text

* BBS is ON

* CTCSS=XXX


	PCKT-2  [Rx][PTT]
* CTCSS=YYY
	TNC in packet mode for attached serial port operation

* USERS have all Digipeat modes and BBS

* Crew has no radio APRS front panel TEXTdisplay

* Attached PC may be used for crew CHAT mode

* Attached PC may run special experiments or OPS modes



	PM5
	EMERGENCY

9600 Packet

   - crossband

Front Panel text
	PAKET96 [Tx]

* MYcall RS0ISS-5

* Digipeat ON

* Beacon Text

* BBS is ON

* CTCSS=XXX

* APRS auto-mode
	EMER-1 [Rx][PTT]

CREW TALKS HERE (with PL)


	*RIGHT side is Emergency Voice mode

* LEFT and RIGHT side can be used on different channel

   for  experiments with 9600 baud packet using APRS and 

   BBS and all digipeater modes.
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Following APRS TNC parameters are common to all PM’S except where noted:

3-1  MYcall = Various.         RS0ISS-# where # is the PM#  number

3-2  GPS NMEA

3-3  Waypoint 9 digits NMEA

3-4  My Position 0000.00/00000.00

3-5  Pos Ambiguity = 4 digits (Position to nearest Degree (60 miles))

3-6  Posn Comment = Various.  (PM1,2=Off Duty, PM3=In Service, PM5=Special)

3-7  Position Limit = OFF

3-8  Station Icon= W

3-9  Status Text = Various (SEE BELOW)

3-A  Status TX rate = 1/1

3-B  Packet Path = SGATE,WIDE

3-C  Packet TX = Various     (PTT mode for voice nmodes, AUTO for others)

3-D  TX interval = 1 minute

3-E  Unprotocol = Various    (This sets the ALTNETS in PM1,2)

3-F  Beep = Mine

3-G  Mile/Kilometer = km

3-H  Temperature = Degrees C

3-I   Data Band = Various (A for PM1.  A=Tx / B=Rx for PM2,3,4,5)

3-J   Packet Speed = 1200 (for PM1-PM4, 9600 for PM5)

3-K  Digiepater = OFF for PM1,2 and ON for PM3,4,5)

3-L   UIDigi = RELAY,WIDE,ARISS,APRSAT

3-M  Auto Msg Reply = Off

3-N  Reply Message = tbd

3-O  BLN Group = none

3-P   MSG Group = ALL,QST,CQ,KWD,ISS,ARISS

The following table shows the five STATUS texts that may be included in any APRS beacon from the D700 radio.  These five different status texts may be independently selected by the crew at any time with a few key strokes.   Select APRS, STATUS-TEXT, and then use the dial to select one.  Then press the “USE” button.

Although these Status Texts are free field text , they will be appearing on thousands of radio front panels of the TM-D700 and TH-D7 walkie-talkies which have limited display screens.  Thus, with some judicious choice of text and spacing, these beacons can appear pleasantly on these small screens.

	Status
	Default PM
	Status Texts    (max length is 37 bytes but only first 20 are visible on ALL users)

	
	
	D7 first line
	D7 second line
	D700 option
	Visible on PC’s only

	
	
	1234567890
	1234567890
	12345678
	901234567

	1
	PM1 & 2
	ISS ALPHA_
	Ham Radio_
	ARISS
	

	2
	
	A Special_
	Event!
	
	

	3
	PM3
	APRS/PAKET
	/BBS is on 
	
	

	4
	PM5
	Greetings_
	From Space
	!
	

	5
	
	APRS/Paket 
	/BBS/SSTV
	enabled.
	_Enjoy!


Example Table of Frequencies showing dual use of many single channels
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	PM
	FUNCTION
	 LEFT SIDE
	 RIGHT SIDE
	OPERATIONAL DESCRIPTION



	PM1
	Voice Operations

   Single Bands


	SECRET-1 [D]

  14?.xxx Rx [Rx]

  14?.???  Tx [Tx]

         CTCSS=xxx

PRIVATE CHANNEL

* Front Panel TEXT from command stations
* Crew hears  command stations using PL

	OPS-1             

145.800 RX

145.800 TX  [PTT]

       CTCSS=ppp

CREW SELECTS

VOICE CHANNEL

Spkr: Crew hears users 
	General Voice Operations (monoband, VHF/UHF)
* For Schools, ARISS, and other crew contacts, crew

   chooses USA or European channel or School channel

* No user APRS nor PACKET

NOTE:  “PPP”   Means Public Channel or CTCSS

              “XXX” Means any secret frequency

              “YYY” Means any other secret frequency

              “???”     Means any frequency

	PM2
	Voice Operations

   - Crossband

   - Repeater mode


	FDUX-1          

144.xxx RX

145.800 TX  [Tx][PTT]

  CTCSS=###

CREW SELECTS

DOWNLINKS
* Crew hears  command stns using PL (Responds on public downlink)

	UHF-1    

  435.PPP RX  [Rx]

  437.??? TX

     CTCSS=ppp

CREW SELECTS

UPLINKS

* Front Panel TEXT from cmd stations

Spkr: Hears users 


	General Voice Operations (crossband)

   - (VHF,UHF,Lband)

* Can set Voice REPEATER mode

* No user APRS nor PACKET

* This mode is mostly for future full duplex crossband

operations with all user uplinks on UHF and all 

downlinks on VHF.  But it can also do VHF/VHF

or UHF/UHF pairs.

	PM3
	APRS

Packet and BBS


	APRS-DN1   

144.xxx Rx

145.800 Tx  [Tx]
    CTCSS=###

Crew hears secret voice Command stations with PL set.


	APRS-UP1

145.825  Rx  [Rx]

144.xxx  Tx  [PTT]
    CTCSS=###

* Front Panel TEXT to and from users

Crew Responds on private downlink


	Unattended APRS and packet operations, (xband)

* Downlinks on LEFT, Uplinks on RIGHT

* USERS have all APRS and Packet modes

* Crew has front panel APRS Lists, Text and Messages

	PM4
	PACKET

And crewPMS


	PKT-DN1

144.xxx  Rx

145.800 Tx  [Tx]

   CTCSS=###

Crew hears secret voice command stations with PL set.


	PKT-UP1

145.990  Rx  [Rx]
144.xxx  Tx  [PTT]
Crew Responds on private downlink
	Packet mode for  serial port operation to PC

* Downlinks on LEFT, Uplinks on RIGHT

* USERS have all Digipeat modes and BBS

* Crew has no APRS front panel TEXT displays

* Crew does have PC access to PMS/BBS, chat mode



	PM5
	EMERGENCY


	PKT-969600 baud packet
145.800 Rx

145.800 Tx [Tx]
      CTCSS (only)=xxx
	EMER-1

14x.xxx  Rx [Rx]

14y.yyy  Tx [PTT]

    PL=ppp

CREW TALKS (PL)
	Quick access to emergency channels

And Experimental 9600 baud packet
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APRS Channels:

NAME
RX FREQ
TX FREQ
Description

APRS-UP1
145.825
144.???
PM3 RIGHT Side uplink (secret downlink)

APRS-UP2
145.990
144.???
Alternate PM3 RIGHT side (secret downlink)

APRS-UP3
145.800
144.???
Alternate PM3 RIGHT side (secret downlink)

APRS-DN1
144.???
145.800
PM3 LEFT Side Downlink (secret uplink)

APRS-DN2
144.???
145.825
Alternate PM3 LEFT side (secret uplink)

APRS-DN3
144.???
144.990
Alternate PM3 LEFT side (secret uplink)

APRS-ID
145.800
same

These can all be used as uplinks or 

APRS-IU
145.990
same

downlinks on left or right sides in

APRS-SAT
145.825
same

any combinations

APRS-NA
144.390
same

<== North American Continent

APRS-EU
144.810
same

<== European Continent

APRS-U1
437.975
same

PCSAT2 APRS downlink (ISS Freq)

APRS-U2
435.250
same

PCsat APRS uplink

APRS-U3
435.275
same

PCSAT2 APRS downlink

APRS-GND
445.925
same

USA APRS UHF frequency

PACKET Channels:

In general, Packet channels are all the same as APRS channels.  

Probably no need to duplicate them just for the sake of the channel NAMES.

PKT-UP
145.990
144.yyy
PM4 RIGHT side uplink (secret downlink)

PKT-DN
144.zzz
145.800
PM4 LEFT side downlink (secret uplink)

PKT-USA1
145.010
145.800


PKT-USA2
145.800
145.010

PKT-U1
43?.???
Same

PKT-U2
43?.???
Same

EXAMPLE OPERATING MODES:

The following pages include figures to illustrate some of the operating modes that will be used on ISS.
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