Section 4: Operating the
‘Universal Accessory Decoder’
using the Digitrax Zephyr

This section will describe how to use the Digitrax Zephyr
to operate and program Educational Computer Company’s
new Universal Accessory Decoder.

Install the two L EDswith current
limiting resistorsthat were supplied
with your circuit board. If necessary,
please consult the Quick Start Guide
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Connecting the Univer sal Accessory Decoder
tothe Zephyr

Figure 4-1 shows the back panel of the Digitrax Zephyr.

Figure4-1

Note: If you have not done so already, make sure you that have the two
L EDswith attached resistors connected to Output #1 for the following
demonstrations. Seethe Quick Start Guide for instructions.

Before connecting the Universal Accessory Decoder to the Zephyr, you
must first decide what type of commands you want to send.

To send Basic Accessory commands for controlling the
attached devices or to send Ops M ode (M ainline) programming
commands, attach two wires from the RAIL A and RAIL B
connections of the Zephyr to the two terminals marked “ Tracks’ of
the Universal Accessory Decoder as shown in Figure 4-2.



Figure4-2

To send Direct Mode (Programming Track) commands,
attach two wires from the PROG A and PROG B
connections of the Zephyr to the two terminals marked

“Tracks’ of the Universal Accessory Decoder as shown in
Figure 4-3.
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Refer to Figure 4-4. Make sure the Universal Accessory
Decoder power switch isin the OFF position.

Now attach the two wires from the +12 Vdc power supply to
the

+12 Vdc and gnd terminals of the Universal Accessory
Decoder. Be sure to observe proper polarity for this
connection.



Figure4-4

12 VVdc
Power

Supply

A word about the 12 volt D.C. power supply.

This supply powers the Universal Accessory Decoder circuits as well
as the externally connected devices. The Universal Accessory Decoder
circuit board requires only afew hundred milliamps, so the external devices
impose the majority of the load. The Universal Accessory Decoder is
designed to distribute the switch machine loads so that the maximum current
demand is only one switch machine at atime. If you are only driving switch
machines you can get away with a1 or 2 amp power supply (like Radio
Shack #273-1776 a 12 volt 1 amp unregulated supply).
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If you have attached external devices that require constant power, the
power supply must be increased to handle this additional load.

- Double check your connections and then attach the Zephyr power supply
to the POWER [N jack of the Zephyr as shown in Figure 4-5.

- Turn ON the Zephyr power supply.
- Turn ON the Universal Accessory Decoder using the power switch located

next to the green power LED. The green power LED should now be ON.

Zephyr
Power

Supply

Figure5b
12 Vdc Figure4-5
Power
Supply 7




With power applied, the display should read something like this:

FUNCTION JUMP MU  SWITCH

@)
TRACK
STATUS

Programming an Output to be “ Pulsed”
(For controlling Switch Machines)

The Universal Accessory Decoder supports both Direct Mode
programming on the programming track and Ops Mode (Long Form)
programming on the mainline. Ops Mode allows you to conveniently
change the “personality” of any output without having to connect the
Universal Accessory Decoder to the programming track.

The Universal Accessory Decoder is preprogrammed for all 20 outputs to be
“pulsed”. If thisisthe first time you are turning ON the Universal Accessory
Decoder, then all of the outputs are programmed to be “pulsed”. The two

L EDs attached to Output #1 should be OFF. (If thisisthe case, then skip
ahead to the topic Sending a “ Pulse” to an Output.)

Each output of the Universal Accessory Decoder has a corresponding CV
that sets the personality of the output. For example, CV#1 controls Output
#1, CV#2 controls Output #2, etc. To program an output to be “pulsed”, we
must first decide how long of a pulse we want generated. ‘ Appendix A’ at
the back of this manual shows CV Programming M aps. Locate the table
entitled Pulsing Output —“ Pulsed”. Notice that avalue of 09 will cause an
output to pulse for 135 ms (approx 1/8 sec.). Y ou can use this value for

controlling a switch machine. o



Warning: When programming an output to control a switch machine,
DO NOT usevalues higher than 135 msasthiswill cause the internal
electronics of the switch machine to heat up and possibly cause damage.

‘A word about Ops M ode Programming’

The Universal Accessory Decoder is programmed by sending
Ops M ode commandsto locomotive short address #99. The
NMRA has made allowances to program the Universal Accessory
Decoder using special accessory addresses, but almost none of the
existing DCC controllers support this method. Therefore we chose to
use alocomotive address so that most of the existing DCC
controllers could program the Universal Accessory Decoder. This
meansthat if you are using the Ops M ode programming method
you must not have a locomotive with a short address of #99. It is
possible to work around this overlap, but we recommend that you do
not have alocomotive with address #99.

Programming Using Ops M ode (Pulsed)

To program using Ops Mode commands, first make sure the Universal
Accessory Decoder is connected to the RAIL A and RAIL B connections of
the Zephyr as shown in Figure 4-2. The Universal Accessory Decoder is

programmed by sending Ops Mode commands to locomotive short address
#99.

Be sure the orange TRACK STATUSLED islit.

If not, pressthe PoxER key.




If necessary, pressthe‘ EgT \ key to display a screen similar to this:

FUNCTION JUMP MU  SWITCH

o
TRACK
STATUS

Press the cho key. The display should begin to flash.

At this point, press 9 9 cho on the keypad.

The screen should look like this and the flashing should have stopped.

FUNCTION JUMP MU  SWITCH

O
TRACK
STATUS
PROG : : -
Pressthe | @ key until the following screen is displayed:
MODE
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
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STEPS
Pressthe| @ key.
CVv

The display should look something like this:

FUNCTION  JUMP MU  SWITCH

O
TRACK
STATUS
Pressthe ‘1 key to select CV#1.
The display should show something like this:
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
STEPS
Pressthe| @ key.
CV
The display should look something like this:
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
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We will now enter the value “09”. This value will be written to CV#1,
changing the personality of Output #1 to “pulsed”.

Press 0 9 on the keypad.
® ® eyp

The display should look something like this:

FUNCTION JUMP MU  SWITCH

o
TRACK
STATUS

C -
Nowpress | @ | towritethedata
CV-WR

To seeif the programming worked, skip ahead to the topic entitled
Sending a“Pulse” to an Output. (page 74)

Programming Using Direct M ode (Pulsed)
Make sure the Universal Accessory Decoder power switch isin the OFF
position.

To program using Direct Mode commands, connect the Universal Accessory
Decoder to the PROG A and PROG B connections of the Zephyr as shown

in Figure 4-3.
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Turn ON the Universal Accessory Decoder.

If necessary, press the EgT

key to display a screen similar to this;

FUNCTION JUMP MU  SWITCH

O
TRACK
STATUS
PROG _ _ o
Pressthe | @ key until the following screen is displayed:
MODE
FUNCTION  JUMP MU SWITCH
O
TRACK
STATUS
STEPS
Pressthe| @ key.
CV
The display should look something like this:
FUNCTION  JUMP MU  SWITCH
O
TRACK
STATUS
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‘

key to select CV#1. (It may already be showing.)

Pressthe| @
CV

STEPS

key.

The display should look something like this:

FUNCTION  JUMP MU  SWITCH

©
TRACK
STATUS

We will now specify the value that will cause Output #1 to “pulse” for 135

ms.

o 0
= @

0 9 on the keypad, then press C‘ _
o o Ypac PSS ovwR

Note: You must turn the Universal Accessory Decoder OFF and then
back ON again to complete Direct M ode programming.

To seeif the programming worked, skip ahead to the topic entitled
Sending a“Pulse” to an Output. (page 74)
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Notes:
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Programming an Output to be “ Flashing”
(For controlling Crossing Lights)

The Universal Accessory Decoder supports both Direct Mode programming
on the programming track and Ops Mode (Long Form), or programming on
the mainline. Ops Mode allows you to conveniently change the
“personality” of any output without having to connect the Universal
Accessory Decoder to the programming track.

Each output of the Universal Accessory Decoder has a corresponding CV
that sets the personality of the output. For example, CV#1 controls Output
#1, CV#2 controls Output #2, etc. To program an output to be “flashing”, we
must first decide how fast we want the output to flash. ‘ Appendix A’ at the
back of this manual shows CV Programming M aps. Locate the table
entitled Flash Alternate Outputs—“Flashing”. If, for example, you
wanted Output #1 to flash at arate of about ¥4 second, then you would write
avaue of 81 into CV#1. Thiswould provide aflashing delay time of 255
ms. (250 ms would be exactly ¥4 second.) The longest (max) flash rate
avallable is 945 ms and corresponds to a value of 127, the shortest (min) is
15 ms and corresponds to a value of 65.

Programming Using Ops Mode (Flashing)

To program using Ops Mode commands, first make sure the Universal
Accessory Decoder is connected to the RAIL A and RAIL B connections of
the Zephyr as shown in Figure 4-2. The Universal Accessory Decoder is
programmed by sending Ops Mode commands to locomotive short address
#99.

Be sure the orange TRACK STATUSLED islit.

If not, press the PoxER key.
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If necessary, press the EgT key to display a screen similar to this;

FUNCTION  JUMP MU  SWITCH

©
TRACK
STATUS

Press the LO‘CO key. The display should begin to flash.

At this point, press 9 9 cho on the keypad.

The screen should look like this and the flashing should have stopped.

FUNCTION  JUMP MU  SWITCH

©
TRACK
STATUS
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PROG
Pressthe | @

MODE

FUNCTION JUMP MU  SWITCH

O
TRACK
STATUS
STEPS
Pressthe| @ key.
CV
The display should look something like this:
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
Press the ‘1 key to select CV#1.
The display should show something likethis:
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
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STEPS
Pressthe| @ key.
CVv

The display should look something like this:

FUNCTION  JUMP MU  SWITCH

o
TRACK
STATUS

We will now specify the value 81 that will cause Output #1 to “flash” at
about

Y second rate.

Press 8 1 on the keypad.
® ® eyp

The display should look something like this:

FUNCTION JUMP MU  SWITCH

o
TRACK
STATUS

Now press | © @ | towritethe data.

CV-WR

If the programming worked, you should see the LEDs flashing now.
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Now try this:;

- Using Ops Mode programming, write the value 68 to CV#1 of
locomotive #99 to make the LEDs flash very fast.

- Using Ops Mode programming, write the value 127 to CV#1 of
locomotive #99 to make the LEDs flash very slowly.

Programming Using Direct M ode (Flashing)
Make sure the Universal Accessory Decoder power switch isin the OFF
position.

To program using Direct Mode commands, connect the Universal Accessory
Decoder to the PROG A and PROG B connections of the Zephyr as shown
in Figure 4-3.

Turn ON the Universal Accessory Decoder.

EXIT

If necessary, press the ® key to display a screen similar to this;

FUNCTION JUMP MU  SWITCH

@
TRACK
STATUS
PROG _ _ o
Press the ® key until the following screen is displayed.:
MODE
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FUNCTION JUMP MU  SWITCH

O
TRACK
STATUS
STEPS
Pressthe| @ key.
CV
The display should look something like this:
FUNCTION  JUMP MU  SWITCH
O
TRACK
STATUS

Pressthe ‘1 key to select CV#1. (It may already be showing.)
STEPS
Pressthe| @ key.
CV

The display should look something like this:
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FUNCTION JUMP MU  SWITCH

o
TRACK
STATUS

We will now specify the value 81 that will cause Output #1 to “flash” at
about

Y second rate.

C -
Press 0 8 1 on the keypad, then press o
o o o P P CV-WR

To seeif the programming worked, you will have to turn the Universal
Accessory Decoder OFF and then back ON again.

Y ou should see the LEDs attached to Output #1 flash at arate of about
Y4 second.

Now try this:

- Using Direct Mode programming, write the value 68 to CV#1 of
locomotive #99 to make the LEDs flash very fast. (Remember, you will
have to turn the Universal Accessory Decoder OFF and then back ON again
to see the result.)

- Using Direct Mode programming, write the value 127 to CV#1 of
locomotive #99 to make the LEDs flash very slowly.
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notes:
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Programming an Output to be
“Constant ON until Changed”

The Universal Accessory Decoder supports both Direct Mode programming
on the programming track and Ops Mode (Long Form), or programming on
the mainline. Ops Mode allows you to conveniently change the
“personality” of any output without having to connect the Universal
Accessory Decoder to the programming track.

Each output of the Universal Accessory Decoder has a corresponding CV
that sets the personality of the output. For example, CV#1 controls Output
#1, CV#2 controls Output #2, etc. To program an output to be “Constant ON
until Changed”, we have to write any value between 192 and 255 to the CV
that controls that output. We will use the number 255 since it’s easy to
remember, and write that value to CV#1.

Programming Using Ops Mode (Constant ON until Changed)
To program using Ops Mode commands, first make sure the Universal
Accessory Decoder is connected to the RAIL A and RAIL B connections of
the Zephyr as shown in Figure 4-2. The Universal Accessory Decoder is
programmed by sending Ops Mode commands to locomotive short address
#99.

Be sure the orange TRACK STATUSLED islit.

If not, press the PogER key.

If necessary, press the EgT key to display a screen similar to this;
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FUNCTION JUMP MU  SWITCH

©
TRACK
STATUS

Press the LO‘CO key. The display should begin to flash.

0 9] LOCO

o o ®
The screen should look like this and the flashing should have stopped.

At this point, press on the keypad.

FUNCTION JUMP MU  SWITCH

O
TRACK
STATUS
PROG : : -
Pressthe | @ key until the following screen is displayed:
MODE
FUNCTION  JUMP MU  SWITCH
O
TRACK
STATUS
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STEPS
Pressthe| @ key.
CVv

The display should look something like this:

FUNCTION  JUMP MU  SWITCH

O
TRACK
STATUS
Pressthe ‘1 key to select CV#1.
The display should show something like this:
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
STEPS
Pressthe| @ key.
CV
The display should look something like this:
FUNCTION JUMP MU SWITCH
O
TRACK
STATUS
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We will now enter the value “255”. This value will be written to CV#1,
changing the personality of Output #1 to “Constant ON until Changed”.

Press 2 5 5onthek ad.
o ||  o|| @ P

The display should look something like this:

FUNCTION JUMP MU  SWITCH

o
TRACK
STATUS

C -
Nowpress | @ | towritethedata
CV-WR

To seeif the programming worked, skip ahead to the topic entitled
Changing the State of a “ Constant ON until Changed” Output. (page
77)

Programming Using Direct M ode
(Constant ON until Changed)

Make sure the Universal Accessory Decoder power switch isin the OFF
position.

To program using Direct Mode commands, connect the Universal Accessory
Decoder to the PROG A and PROG B connections of the Zephyr as shown
in Figure 4-3.
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Turn ON the Universal Accessory Decoder. This screen is the starting point:

FUNCTION JUMP MU  SWITCH

O
TRACK
STATUS
PROG _ _ o
Pressthe | @ key until the following screen is displayed:
MODE
FUNCTION JUMP MU  SWITCH
O
TRACK
STATUS
STEPS
Pressthe| @ key.
cVv
The display should look something like this:
FUNCTION  JUMP MU  SWITCH
O
TRACK
STATUS
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Pressthe ‘1 key to select CV#1. (It may already be showing.)

STEPS
Pressthe| @ key.
CVv

The display should look something like this:

FUNCTION  JUMP MU  SWITCH

©
TRACK
STATUS

We will now enter the value “255”. This value will be written to CV#1,
changing the personality of Output #1 to “Constant ON Until Changed”.

Press 2 5 5onthek ad.
o ||  o|| @ P

The display should look something like this:

FUNCTION JUMP MU  SWITCH

o
TRACK
STATUS
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C -
Nowpress | @ | towritethe data
CV-WR

Note: You must turn the Universal Accessory Decoder OFF and then
back ON again to complete Direct M ode programming.

To seeif the programming worked, skip ahead to the topic entitled
Changing the State of a “ Constant ON until Changed” Output. (page
77)

Sending a “ Pulse’ to an Output

Follow these instructions for an output you’ ve programmed to be
“pulsed”.

Y ou control the outputs of the Universal Accessory Decoder by
sending Basic Accessory switch commands. For example, sending a
switch command to switch #1 will control Output #1 of the
Universal Accessory Decoder.

Make sure the Universal Accessory Decoder is connected to the
RAIL A and RAIL B connections of the Zephyr as shown in Figure
4-2.

Make sure both the Universal Accessory Decoder and the Zephyr are
turned ON.

For this example, we will pulse Output #1 as shown in Figure 4-6.
Please attach the two LEDs (with resistors attached) to the output as
shown.
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A “Close” command \A “Throw” command

sent to switch #1 will sent to switch #1 will

blink the Green LED. blink the Red LED.
Figure 4-6

“Throwing” and “ Closing” Switch #1

At this point, both LEDs attached to Output #1 should be OFF. The
following instructions will setup the Zephyr so that you can send “ Throw”
and “Close” Switch commands to Output #1, blinking the Red LED and
Green LED.

If necessary, pressthe EgT key to display a screen similar to this:

FUNCTION JUMP MU  SWITCH

@)
TRACK
STATUS




SWITCH

Press the key. The display should show something like this:

FUNCTION JUMP MU  SWITCH

TRACK
STATUS
<OR>
FUNCTION JUMP MU SWITCH
@)
TRACK
STATUS

(If the display shows 001, then continue with the next step. If the
display shows anything else, then pressthe“1” key.)

The Switch Indicator Dot islit to remind you that you are in Switch Mode.

Tosend a“Throw” command and blink the Red LED, press| @

To send a“Close” command and blink the Green LED, press | @
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If you have problems making the LEDs blink, check the following:

- Isthe Zephyr properly powered and turned on?
- Isthe green power LED on the Universal Accessory Decoder on?
- Do you have good connections between the Mainline output of the
Zephyr

and the“Track” input of the Universal Accessory Decoder ?
- Arethetwo LEDs properly installed on Output #17?

Notes:
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Changing the State of a
“*Constant ON until Changed” Output

Follow these instructions for an output you’ ve programmed to be
“Constant ON until Changed”.

Y ou control the outputs of the Universal Accessory Decoder by
sending Basic Accessory switch commands. For example, sending a
switch command to

switch #1 will control Output #1 of the Universal Accessory
Decoder.

Make sure the Universal Accessory Decoder is connected to the
RAIL A and RAIL B connections of the Zephyr as shown in Figure
4-2.

Make sure both the Universal Accessory Decoder and the Zephyr are
turned ON.

For this example, we will change the state of Output #1 as shown in
Figure 4-7.

Sending a Basic Accessory “Close” command to switch #1 will turn
ON the “C” side of Output #1, lighting the Green LED and turning
OFF the Red LED.

Sending a“Throw” command to switch #1 will turn ON the “T” side
of
Output #1, lighting the Red LED and turning OFF the Green LED.
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A “Close”
command sent to
switch #1 will turn
ON the Green LED
and turn OFF the Figure4-7

Red LED. 7 e~

“Changing the State” of Switch #1

The following instructions will setup the Zephyr so that you can send
“Throw” and “Close” Switch commands to Output #1, thereby changing the
state of the Output.

If necessary, pressthe EgT key to display a screen similar to this:

FUNCTION JUMP MU  SWITCH

@)
TRACK
STATUS
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SWITCH

Pressthe key. The display should show something like this:

FUNCTION JUMP MU  SWITCH

@)
TRACK
STATUS

<OR>

FUNCTION JUMP MU  SWITCH

TRACK
STATUS

(If the display shows 001, then continue with the next step. If the
display shows anything else, then pressthe“1” key.)

The Switch Indicator Dot islit to remind you that you are in Switch Mode.

Now, do the following...

If the Red LED isON...
..pressthe | @ | key to turn ON the Green LED.

If the Green LED isON...
...pressthe @® | keytoturn ON the Red LED.
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If you have problems changing the state of the LEDs, check the following:

- Isthe Zephyr properly powered and turned on?
- Isthe green power LED on the Universal Accessory Decoder on?
- Do you have good connections between the Mainline output of the
Zephyr

and the“Track” input of the Universal Accessory Decoder ?
- Arethetwo LEDs properly installed on Output #17?

Notes:
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Resetting the Univer sal Accessory Decoder
back to factory settings

The Universal Accessory Decoder is preprogrammed for all 20 outputs to be
“pulsed” as shown in the table below. To reset the Universal Accessory
Decoder back to the factory settings, do the following:

- Connect the Universal Accessory Decoder to the PROG A and PROG B
connections of the Zephyr as shown in Figure 4-3.

- Using Direct Mode, write 01 to CV#21.
(Thisfeature is not available in Ops Mode programming.)

Universal Accessory Decoder
default factory settings
CV# | Value Output
1 09 | Pulsed—-135ms
2 09 | Pulsed—-135ms
3 09 | Pulsed—-135ms
4 09 | Pulsed—-135ms
5 09 | Pulsed—-135ms
6 09 | Pulsed—135ms
7 09 | Pulsed—-135ms
8 09 | Pulsed—-135ms
9 09 | Pulsed—135ms
10 09 | Pulsed—-135ms
11 09 | Pulsed—-135ms
12 09 | Pulsed—-135ms
13 09 | Pulsed—-135ms
14 09 | Pulsed—-135ms
15 09 | Pulsed—-135ms
16 09 | Pulsed—135ms
17 09 | Pulsed—-135ms
18 09 | Pulsed—-135ms
19 09 | Pulsed—135ms
20 09 | Pulsed—-135ms

Writing 01 to CV#21
using Direct Mode
programming resets
all CVsto the default
value of 09.



Y ou must turn the Universal Accessory Decoder Off and then
On again for the new values to be read into working memory.

Remember: Only one device is permitted on the

programming track at atime.
- Remove any locomotives from the programming/training
track when programming the Universal Accessory Decoder.
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