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The AD4 Series Accessory Decoder Installation and Operation Booklet 

AD4 Configuration Variables 

High CV# Low CV#  Description  

513 1 Decoder (card) Address - LSB  

514 2 Local input enable/disable  

515 3 On-time for output pair A 

516 4 On-time for output pair B 

517 5 On-time for output pair C 

518 6 On-time for output pair D 

519 7 Software version number 

520  8 Manufacturer ID number 

  (also reset to factory defaults  write 0 + power cycle for  AD4 series of decoders) 

521 9 Decoder (card) address - MSB 
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AD4 Familiarization 
The major parts of an AD4 accessory decoder are common 
among all types; only the output drivers are different. Use 
this illustration of the AD4MC to learn some of the 
terminology. 
[1] Setup Jumpers are a group of 4 jumper plugs used to 
select from among the different options. A small plug is 
placed ON the posts to join them together or it is removed, 
leaving the posts open. Next to each post is a textual 
description of what the plug does if it is ON the posts or 
OFF. 
[2] The Software chip contains the program for operating 
the decoder. The chip is socketed for easy software 
upgrades.  
[3] LED Indicators show the status of the decoder. The 
STATUS indicator glows green whenever valid DCC 
packets are being received. The ACK indicator turns on to 
indicate a valid programming action has occurred.  
[4] Terminal Strip Mounting Holes are designed for 
3.81mm spaced terminal blocks. These may be purchased 
from Mouser Electronics part number 651-1727036.  
[5] The Edge Connector is designed for a 44 pin 0.156 
inch spaced card connector into which the AD4 may be 
inserted. An edge connector provides a convenient point 
for all wire connections without making any changes to the 
decoder itself. 

 
 
Edge Connector and Terminal Pin Identification 

Making Connections to The AD4 
The use of a low cost edge connector is strongly recommended. It provides a convenient way to make connections to the circuit 
board and also provides a method to support the board. The board easily slips in and out of the connector making it easy to remove 
the decoder for programming or other changes. The connector can be mounted vertically on a strip of plywood or screwed to a 
layout support joist. All connections are made to the connector. When wiring is complete, and all connections have been double 
checked, the AD4 decoder may be inserted.   
Terminal blocks (3.81mm pin spacing) can also be soldered directly to the decoder. Mouser part number, 651-1727036, is for a 
block of 4 terminals. Also, wires can be soldered directly to the board. Don't solder to the edge connector fingers. Instead, use the 
terminal block holes for soldering wires to the board. However, for best results, the edge connector is the easiest and most 
convenient method for making decoder connections. 
Edge Connector Terminal Definitions 
The CVP Product's 44 pin edge connector is highly recommended. Connections are made to both top side (numbered contacts) and 
bottom sides (alphabetical contacts) of the connector.  Use of specific terminals is dependent on the decoder and application.  
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 118 19 20 21 22

Do Not Use Single Row, 22 Pin, Edge Connectors

A B C D E F H J K L M N P R S T U V W X Y Z

Component Side of Board is called “TOP”
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AD4 Decoder Pin Definitions 
Pin #  AD4MC AD4HC 
1 OUTPUT 1-Normal OUTPUT 1-Normal 
2 OUTPUT 1-Reverse OUTPUT 1-Reverse 
3 OUTPUT 2-Normal OUTPUT 2-Normal 
4 OUTPUT 2-Reverse OUTPUT 2-Reverse 
5 OUTPUT 3-Normal OUTPUT 3-Normal 
6 OUTPUT 3-Reverse OUTPUT 3-Reverse 
7 OUTPUT 4-Normal OUTPUT 4-Normal 
8 OUTPUT 4-Reverse OUTPUT 4-Reverse  
9 Local Input 4-Reverse  Local Input 4-Reverse  
10 Local Input 1-Normal Local Input 1-Normal 
11 Local Input 2-Normal Local Input 2-Normal 
12 Local Input 3-Normal Local Input 3-Normal 
13 Local Input 4-Normal Local Input 4-Normal 
14 Local Input 3-Reverse  Local Input 3-Reverse  
15 Local Input 2-Reverse  Local Input 2-Reverse  
16 Track Power Input B Track Power Input B 
17 Track Power Input A Track Power Input A 
18 External V+ Input  CD power output 
19 Local Input 1-Reverse  Local Input 1-Reverse  
20 Ground Output From Bridge Ground Output From Bridge 
21 Not used AC input for CD circuit 
22 Not used AC input for CD circuit 
A-U Not used Not used 
V External V+ Input  V+ Output  
W Not used Not used 
X Ground Output From Bridge  CD circuit Ground 
Y-Z Not used Not used 
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The Following  Definitions Apply To All AD4 Decoders 
Important Notes 
Address 00 is not recognized. The AD4 does not recognize accessory address 0. The first address is 0001. 
Maintrack CV programming is supported by AD4. All CVs, including the decoder address may be changed without using the 
programming track. 
Activation terminology: we use the terms  “Normal/On”  and “Reverse/Off” because you can select either for activation. 

Accessory Decoder Numbers And Output Address Range 
The accessory decoder number and address range are distinct and separate from locomotive addresses. There are a total of 511 
unique decoder numbers (we call them card numbers) in the current NMRA-DCC accessory decoder specification, all of which are 
supported by the AD4. Each decoder card number has 4 pairs of outputs labeled A-D. Since each decoder number has 4 output 
addresses, the total number of unique output addresses is 2044 (511x4). The output address is the actual address used to activate a 
specific turnout or accessory. All of CVP's AD4 accessory decoders can unlink the paired outputs to provide 8 individually 
controlled outputs per card. More on this later.  
For easier remembering, think of the decoder number as a number assigned to a specific AD4 circuit board. Then, each of the 4 
outputs will have the 4 address numbers associated with that number. When power is applied for the first time, the decoder is 
initialized at number 1. The table shows the first 5 decoder numbers, and the sequence continues up to decoder number 511. 
Decoder #  A Output Address  B Output Address  C Output Address  D Output Address 
1 (default) 1 2 3 4      
2 5 6 7 8 
3 9 10 11 12 
4 13 14 15 16 
5 17 18 19 20 etc 
See page 18 for a complete reference listing showing the decoder card number, how it is split between CV513 and  CV521 and the 
corresponding output addresses – for all 2044 addresses. This is very important to know – the decoder number will not be what 
you expect for decoder numbers above 63. Use the chart to translate decoder numbers to output addresses.  

Accessory Decoder CVs 
There are nine accessory decoder Configuration Variable (CV) values.  Through these values the AD4 is controlled. The storage is 
permanent and won’t go away when power is removed. The table shows the CV number the CV function and its default value 
loaded during initialization. All values are decimal. These values can be changed at any time (except 519 and 520). 
CV#(alt) Function Or Description  Value Meaning Of Value  
513(1) Decoder Address - LSB 01 Decoder address set to 1 (combine with #521 for addresses above 63) 
514(2) Local Input Control 85  All local inputs active or enabled and toggle type local inputs 
515(3) On-Time For Pair 1 2 Output pair A  pulse 0.2s 
516(4) On-Time For Pair 2 2 Output pair B pulse 0.2s 
517(5) On-Time For Pair 3 2 Output pair C pulse 0.2s 
518(6)  On-Time For Pair 4 2 Output pair D pulse 0.2s 
519(7)  Software version number nn where nn is the version # (as of printing these may be 4,5 or 6) 
520(8)   Manufacturer ID 135 CVP’s NMRA-DCC ID number 
521(9)  Decoder Address (MSB)  0 MSB portion of decoder address (combine with #513 for address >63) 
 
 

 
 Accessory Addresses Are Unique 

Accessory decoders have card numbers and output 
addresses. These are separate from the locomotive 
decoder addresses. You may have a locomotive on 
address one and an accessory decoder output address 
one at the same time. 

Use A Dedicated Booster 
We strongly recommend the use of a dedicated 
booster for all AD4s. If powered from the track which 
experiences a large number of derailments and short 
circuits, the AD4 may behave erratically. One booster 
can power about 100 AD4 units. 
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AD4 Setup Jumpers and Their Options 
A set of jumpers (also called shunts) are used to select certain options and during programming. The jumpers are very small. A 
pair of needle nose pliers will make handling easier. The left image shows how the jumpers look when all are installed across the 
posts. Jumpers are either taken off the posts or placed across both posts which shorts them together.   
For the jumper to be "ON" means it is across BOTH posts. The left drawing shows all 4 jumpers across the posts.  
If both posts are not covered by the jumper, then it is considered "OFF" and the appropriate action is selected. For example, the 
middle drawing shows a jumper removed for programming. A better method is to shift the jumper over to cover only one post so 
there is less chance of losing it as shown in the right drawing.  
Should you loose a jumper, extras may be purchased from CVP Products. 

 
AD4HC Setup Jumper Definitions 

Jumper #1: Reprogram Enabled 
ON  Normal operation and programming allowed. 
OFF Disables all programming. No programming is allowed either from the programming track or mainline programming. Use 

the feature as a convenient way to ensure against accidental reprogramming. 
Jumper #2: Output Linking Enabled 
ON  Normal operation with each pair of outputs linked together. Throwing a switch machine requires a linked output pair. 
OFF Unlinks output pairs to allow each half to be controlled independently. This effectively makes 4 output pairs into 8 

individually controlled outputs. Each unlinked output is controlled by the appropriate Normal or Reverse button.  
Jumper #3: Local Input Control Type 
ON  Normal operation with the output controlled by a single pushbutton that "toggles" the output. When used with standard 

switch machines, the single button always throws the machine in the direction opposite its current setting.   
OFF Allows two local pushbuttons to control each output. One button throws the reverse output and the other throws the 

normal output, independent of its present position.  
 Jumper #4: Programming Control 
ON  Normal operation  
OFF Disables output drivers for use during programming. Allows the AD4 to work with the Command Station programming 

track's  current sensing circuit. However, programming can always take place even with the jumper #4 on [unless Jumper 
#1 is OFF which disables all programming].  

 
 AD4MC Setup Jumper Definitions 

Note: Jumpers #1, #2, and #3 have the same function as the AD4HC. 
Jumper #4: V+ Selection for Output Loads  
ON  Uses internal V+ voltage derived from the track voltage to drive the outputs.  Maximum output voltage is set by the 

Booster's output.  
OFF Allows use of an external power supply for driving the outputs. Maximum voltage is set by the external power supply and 

can be higher than standard Booster track voltage.    
 Jumper #5: Programming Control 
ON  Normal operation  
OFF Disables output drivers for use during programming. Allows the AD4 to work with the Command Station programming 

track's  current sensing circuit. However, programming  can always take place even with the jumper #4 on [unless Jumper 
#1 is OFF which disables all programming].  
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CV514 - Local Input Controls and Options 
The AD4 has external inputs, called local inputs that allow the use of conventional pushbuttons to control the devices attached to 
the decoder. You have the option of disabling these local inputs, preventing activation of these devices from the pushbuttons. You 
may disable all or some or none of the inputs depending on the value you program into CV514. When first initialized, CV514 is 
programmed with a default value of 85 which enables all local inputs.  

Function CV514 Value 
Lock all local inputs 0 
Unlock local input 1 1 
Unlock local input 2 4 
Unlock local input 3 16 
Unlock local input 4 64 
Unlock all local inputs 85 
Enable two button control 255 [explained below] 

It is possible to unlock a combination of local inputs. With this feature, you can lock and unlock mainline turnout controls for use 
by local crews. The dispatcher would address the appropriate decoder number and change the value of CV 514. To unlock a 
combination of inputs, add the individual values together. For example, to unlock inputs 1 and 2, the value of 5 would be loaded 
into CV 514. Remember to use the decoder card number, not the output address.  

One Button or Two Button Local Inputs 
The AD4 can use either a single pushbutton to 
control a turnout, or a pair of buttons.  
A single button "toggles" the turnout between the 
two positions. A single pushbutton will always 
throw the turnout in the direction opposite to its 
current direction. Using a single button simplifies 
installation at the expense of not knowing which 
way the turnout will when activated.  
A two-button option allows the use of a pair of pushbuttons for each turnout control. Each button will always throw the turnout in 
a specific direction, regardless of its present position. Layouts using line-side track diagrams typically place the pushbutton in the 
center of the appropriate track segment to signify the turnout alignment after activation.  
Another use of this option is to allow two buttons to control two independent loads when the outputs are unlinked.  
Selecting Type Of Pushbutton Control 
Single button control is the default setting. To change to the two button control, there are two requirements: 
1. Remove jumper #3, which is labeled 4SW - 8SW.  
2. Program CV 514 to a value of 255. This CV must be programmed before the two button option can be used, even if the shunt is 
off.   

Preventing Noise Pickup On Local Inputs 
If long wires are used on local input push buttons (more than about 24 inches), they may pickup noise impulses from sparking 
wheels, arcing motors and switch machines. Noisy loads can cause inadvertent activation of the decoder. Should you encounter 
this problem, the solution requires a small capacitor, having a value of 0.1uF, soldered to the local input wires. The capacitor is 
attached at the edge connector, not at the push button. Use a capacitor for each of the local inputs to which push buttons are 
connected.  Capacitors can also be attached to the terminal block holes on the AD4.  The figure below shows all 8 local inputs with 
the 0.1uf noise suppression capacitor. Capacitors can be purchased from CVP Products, Radio Shack, Digikey or Mouser 
Electronics. Be sure to obtain the miniature axial lead capacitor for easy connection.  The Mouser part number is 80-
c410c104m5u.  
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CV515 – CV518 - Output On-Time And Options 
Each output pair address has an “on-time” CV which dictates what the output does in response to a command. There are three 
different options which may be programmed into each address independent of other addresses. You may have one output address 
set for continuous, the next set for pulse and the next one set for flash – all on the same card. Each output address CV is 
independent of the other. 
Pulse with specified duration: typically used for twin-coil switch machines. A pulse is where the output turns on or  “pulses” for 
the specified duration then turns off. Pulse duration ranges from 0.1 seconds  with CV value of 1 to 12.7 seconds with a CV value 
of 127. The tables at the end of this section shows the complete range of values and resultant duration. 
Continuously on: typically used for slow-motion switch machines and indicators. The CV value is 0 for this mode. 
Alternate flashing at varying rates:  typically used for lamps and LEDs. When activated, the two outputs will alternately  flash 
(sometimes called flip-flop) for the specified time. Use throttle's or Command Station's N-ON to activate. When the throttle's or 
Command Station's R-OFF command is invoked, both outputs turn off.  
 

Other AD4 CVs of Interest 
CV519: Software version number: This is a read only CV. It shows the current revision number of the software in U4. A write to 
this CV will be accepted but nothing will change.  
CV520: Manufacturer ID And Restore Defaults: This is a read only CV and has the value of 135.  It also has one other 
interesting function – it provides a way to reset and restore the factory default CV values.  

Initialize The Decoder and Load Factory Default Values 
The AD4 provides a way to restore the factory default values to all CVs including the address. This is a two step 
process: 
1. Use the programming track and write a value of 0 to CV520. 
2. Connect the decoder to the main track apply track power to finish the task.  
This two step process guarantees the decoder can finish the task of writing all of the CVs with their factory 
default values. The write value must be a 0.  The value is not stored and simply tells the decoder to prepare to 
restore all factory defaults upon the next power application.  
Be sure to use the main track for the subsequent power application. The programming track may not stay on long 
enough for the decoder to finish restoring all the CVs.  
You will know the procedure has been successful when you see the red ACK flash followed by the steady green 
status LED. 
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Doubling The Number Of Independent Outputs By "Unlinking" 
For applications that require loads to be turned on or off by the AD4 decoder, the decoder can be easily converted from the usual 4 
pairs of outputs to 8 individually controlled outputs. This is done with the setup jumper #2, labeled LINK/UNLINK.  
When jumper #2 is off for the unlink option, each output operates independently of all other outputs for pulse and continuous-on 
mode. The table shows how the AD4 outputs react to commands originating from the Command Station, throttle or the AD4 local 
inputs.  
For the example below, only output A is shown. However all outputs will behave the same. The decoder outputs are unlinked and 
the "On-time" CV value is 0, which is continuous on.  In the table, LC1n refers to the pushbutton connected to the "normal" 
local input for the A output. LC1r refers to the pushbutton connected to the "reverse" local input for the A output. When the source 
is from Command Station (or throttle) the command source assumes the appropriate decoder address has been previously entered. 
CSn means the normal  key was pressed and CSr means the reverse key was pressed. The throttles N-ON and R-OFF keys will 
work the same as the Command Station. Check your system's documentation for the proper terminology and keystrokes needed to 
perform the same functions.  
Note: When using unlinked outputs, the AD4 local inputs should also be changed from 4SW to 8SW by removing jumper 3. Also 
set CV 514 to a value of 255 to complete the change.  
        Command Source "On-Time" CV Set To 0 
LC1n  LC1r CSn CSr Output 01 Output 02 Comment 
Push - - - On Off Output stays on until LC1n is pushed again 
- Push - - On On Outputs are independently controlled 
Push - - - Off On " 
-  Push - - Off Off " 
 
- - Push - On Off Note this is the same as above 
- - - Push On On "  
- - Push - Off Off " 
-  - - Push Off Off " 
 
As the table above shows, each output only changes when the corresponding local input or appropriate command is activated. The 
outputs can be controlled by the local inputs, the Command Station,  throttles or all 3 independently. Both outputs can also be 
turned on at the same time.  
When the decoder is powered on, it restores the outputs to their prior condition at the time power was removed. This does not 
occur with pulse mode since the default is OFF. 
If the "on-time" CV is changed to a pulse, the outputs will turn on and stay on for the time set by the CV and then turn off. For the 
example below, the table above is repeated except the on-time is set for a pulse.  
            Command Source "On-Time" CV Set To 2 (pulse of 0.2 seconds) 
LC1n  LC1r CSn CSr Output 01 Output 02 Comment 
Push - - - Pulse Off Output stays for on-time set in CV 
- Push - - Off Pulse Outputs are independently controlled 
Push - - - Pulse Off " 
- Push - - Off Pulse  
 
- - Push - Pulse Off Note this is the same as above 
- - - Push Off Pulse "  
- - Push - Pulse Pulse " 
- - - Push Off Pulse " 
 

 

No Flash When Unlinked 
Do not use flash mode when outputs are unlinked. Although it won't damage the decoder, the flash mode can not 
be properly controlled and erratic results may occur. Use either pulse mode or continuous-on mode.  
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Programming Track Programming Tips 
Changing the CV will not invoke its function. For example, the flashing output is off until turned on by the command station or 
throttle.  
Changing the on-time CV takes effect on the next activation (if pulse) or next cycle if flashing if using maintrack 
programming. 
Don’t forget to remove the RUN/PRGM jumper.  Removing the jumper insures against inadvertent tripping of the Command 
Station current sensor when programming. 
Don’t forget to replace the RUN/PRGM jumper.  Without the jumper, none of the attached accessories will work. 
The AD4’s green STATUS LED will turn on when the programming track is active.  

 
Main Track AD4 Broadcast Programming 

Broadcast programming on the mainline allows all decoders to receive and act upon the same single command at the same time.  
The special address of 511 is used for broadcast programming.  By specifying decoder number 511 along with the desired CV 
number to be changed, all accessory decoders, connected to the booster, will have that CV’s value changed.  
This feature is most useful when you want to enable or disable the local inputs of all the accessory decoders at once. Local input 
control is by way of CV514. A value of 0 locks out all local inputs. A value of 85, unlocks all local inputs.   
To issue a broadcast command, use the Main Track CV write command. For the above example, select decoder card number 511. 
Then specify CV514 and write the desired value. All decoders will immediately change their CV514 to the new value.  
 
 
 
 
 

You must know the "card number" to use maintrack programming. 
You can not use an individual output address. 
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AD4 Application Guidelines 
Recommended Wiring Always place the decoder near the turnouts being controlled. We strongly recommend the use of either the 
edge connector or terminal strips for making all connections. Since the stall-motor type switch machines do not consume much 
power, it is permissible to use telephone wire or other small diameter wire for connections.  Stranded wire should always be tinned 
before attaching to an edge connector or terminal strip. Carefully check that stray wires don’t short to adjacent pins on the terminal 
strip.   
Connection Options: We prefer the PCB edge connector. It is easy to wire and allows quick changes. However, you can solder a 
set of screw terminals on to the circuit board. If you are using lots of twin-coil machines, it is better to mount the decoder near the 
machines. The terminal strip may be easier to use than the edge connector. If you never make mistakes, you can also solder wires 
directly to the terminal holes.  
Wire Size: Slow motion machines, LEDs, lamps and small relays can use small wire such as 24 AWG. Twin-coil switch machines 
take many amps of current to throw. To minimize voltage loss, you must use heavy duty wiring, #18 or larger. 
Use a dedicated booster. Drive your accessory decoders with their own dedicated booster.  With a dedicated booster, you can 
always throw a turnout even if a derailment has shorted the mainline.  
Booster Rating: The booster rating  and a little arithmetic will reveal how many slow motion machines may be driven.  For 
example, if your slow motion machine takes 15mA (0.015A), and your booster is rated at 2 amps, divide  2/0.015 = 133. In other 
words you can drive more than 100 slow motion switch machines with one 2A booster.  For twin-coil machines, the power is 
supplied by the external transformer and the capacitive discharge (CD) circuit. Thus there is no limit.  
For Continuous-On outputs, the NORMAL key will turn on the “Normal” output and turn off the “REVERSE” output. The 
opposite occurs if you use the REVERSE key.  
CD Circuit Performance: There are several options which determine how well your CD circuit works. Energy from the external 
transformer is stored inside the internal capacitor of the AD4HC circuit. The amount of stored energy is determined by the AC 
input voltage and the capacitance value.  Increasing the input voltage, increases the stored energy.  The maximum input AC 
voltage is 25 volts. Use the CEXT terminals to attach additional capacitors. Match the plus on the card to capacitor’s + terminal.  
CD Recharge time is also related to the AC transformer current rating and the amount of capacitance. For 3300uF and a 200mA 
transformer, recharge time is about 2 seconds. For a faster recharge time, use a higher current transformer. A 1 amp rating should 
be more than sufficient for most layouts.   
Card Racks: When installing a series of cards in a central location, make a card rack from a couple of wood or metal strips. If you 
are using the CD circuitry, allow about 3 inches between connectors. Otherwise, 1 inch is sufficient clearance.  
Protection of the AD4HC driver transistors is done with a combination of a low current AC transformer, limiting the pulse on-
time,  and the capacitor discharge circuit. However, this protection may not be sufficient if you use a high current transformer. For 
best results, use a 1A or less transformer. Set the on-time to be just sufficient to throw and lock the turnout. Longer times just heat 
up the machine.  
Multiple Machines Per AD4HC Output: Do not drive more than one twin-coil machine per output.  
Position Indicators can be added to show turnout position. For slow-motion 
machines, insert two LEDs as shown. Use any color LED desired. The slow 
motion machine serves as the current limit that prevents LED burnout. You can 
use two different colors, one for each position. A neat feature is the dimming of 
the LED while the switch machine is moving. It returns to normal brightness 
when it stops moving.  There is no limitation to the length of wiring for low 
current decoders. However, if they are located at a long distance, consider using 
slightly larger wire such as #20 AWG. 
Twin coil indication is not as easy. Since the pulse goes away, series LEDs 
don’t work. But, consider using a pair of cards, one driving the twin-coils and 
the second card driving indicators. Program both cards with the same address. 
Program the on-time as momentary, but program the card driving the indicators 
for continuous on. Now, a command sent to the output address will throw the 
machine and turn on the appropriate light.  
A Grade Crossing Flasher is easily constructed. Connect two LEDs to the 
linked output. Set the flash time for the desired rate. A flash rate of about 1 
second requires a 137 to be written into the appropriate on-time CV.  
Local Inputs can use multiple pushbuttons.  Wire all push buttons in parallel. This is handy when a dispatcher panel uses push 
buttons and you wish to locate additional pushbuttons at another location. Activation is by connecting the input to the decoder 
ground (pin 20). Be careful of long wires. See page 6 on how to prevent noise pickup. 
Unused Local Inputs can be left unconnected but, to insure against unintended activation, write a value of 0 into CV514 . 
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AD4 Series Hookup Examples And Power Sources 
AD4MC: Medium Current, Kato, LGB 2-Wire Machines 
Designed specifically to power Kato Unitrack and LGB switch 
machines, the AD4MC can use either track power or an external 
DC power supply to drive the switch machine. These switch 
machines require a pulse type of output. Never use "continuous on" 
since that will damage the switch machine and the AD4.  
LGB turnouts have a solid snap when driven with track power only. 
However, Kato switch machines are normally sluggish in 
performance and don't have a solid snap when thrown. This is 
primarily due to their small size and weak magnets. Higher 
voltages or longer duration pulses will not change this 
performance. 
Internal, track derived power is selected by connecting Setup 
Jumper #4 across the posts and leaving the XV+ (pin 18 or pin V) 
unconnected. This setup provides  about 12-14 volts to the switch 
machine.  When connected in this way, NEVER connect an 
external power supply. Although no external power source is 
required we always recommend that the AD4MC be driven by a 
separate booster. This guarantees you can throw switch 
machines even if the entire layout is dead due to a derailment 
and subsequent short circuits.  
An external power supply may be used by removing Setup 
Jumper #4 and connecting a source of DC power as shown. Be 
careful to connect the positive wire to XV+ terminal (pin 18) 
and the negative wire to the GND terminal (pin 20). Reversal 
will damage the AD4MC.  
The external power supply should be rated at 1 Amp with an 
output voltage set to whatever the load requires. The output 
voltage can be as high as 25 volts. However, excessively high 
voltage will damage switch machines. Do not increase power to 
the switch machine to overcome mechanical problems. Fix the 
problem.  
Note that only one of the four outputs is shown.  
Maximum output current is limited to about 500mA per output and a pair of outputs is required for a single machine. Outputs are 
not short circuit protected. The outputs will be damaged if they are accidentally connected to the track.  
Normal operation is to use the "Pulse Mode " setting for the on-time CVs. The default pulse value of 0.2s is suggested as the 
starting point. If the switch machine doesn't throw all the way, increase the pulse time by 0.1s and try it again. 

 

AD4MC With Internal Power Supply 

AD4MC With External Power Supply 
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AD4HC: High Current for Twin Coil 
Machines 

Designed specifically to power classic twin-coil, high current 
switch machines, the AD4HC has a built-in capacitive 
discharge power supply circuit (CD). The CD circuit uses an 
external AC transformer to provide a safe, yet powerful 
current pulse suitable for throwing almost any kind of twin-
coil machine.  
The external AC transformer should be rated at about 1amp 
with an output voltage rating of about 16 to as high as 24 
volts. Higher voltage means higher power to the switch 
machine.  
Avoid using higher current AC transformers. With a 500mA 
to 1 Amp rating, the transformer will not have sufficient 
power to burn out most twin-coil machines. A higher current 
transformer will result in switch machine burnout. 
External common ground connection required for the CD 
circuit to work with the decoder. The jumper from the GND 
terminal, pin 20 on top set of contacts, to the "X" terminal on the bottom set of contacts is essential for the CD circuit to work. If 
this connection is missing, the switch machine will not throw. 
The jumper is shown as the thick black or red line in the drawing. 
If you are not using the edge connector, the connection of the 
GND terminal to the CD GND terminal can be done on the decoder itself using the 
terminal block holes. Connect a small piece of wire between terminal block hole 
labeled CD GND and the hole labeled GND. Use insulated wire. Make sure bare 
wire does not touch any other holes, components or edge connectors.   
Power for the decoder's internal electronics comes from the track, not from the 
AC transformer. Although track power can be used, we always recommend that the 
AD4HC be driven by a separate booster. This guarantees you can throw switch 
machines even if the entire layout is dead due to a derailment and subsequent short 
circuits.  
Note that only one of the four outputs is shown.  
Maximum sink current is about 4A per output and a pair of outputs is required for a 
single machine. Outputs are not short circuit protected. The outputs will be damaged 
if they are accidentally connected to the track.  
These switch machines require a pulse type of output. Never use "continuous on" 
since that will damage the switch machine and the AD4. Normal operation is to use 
the "Pulse Mode " setting for the on-time CVs. The default pulse value of 0.2s is 
suggested as the starting point. If the switch machine doesn't throw all the way, 
increase the pulse time by 0.1s and try it again.  

Increasing the CD Circuit Capacitor Value 
For some applications, especially if throwing multiple machines at the same time, 
a larger storage capacitor is needed. Two terminals are provided on the AD4HC 
for this purpose. Make sure the capacitor's positive or + terminal is connected to 
the square pad labeled +. The capacitor's negative terminal is connected to the 
round pad which is not labeled.  
The capacitance can be almost any value. However the voltage rating must be at 
least as high as the external transformer output voltage. For example, if the 
transformer voltage is 18 volts, use a 25V capacitor.  A higher voltage rating is 
OK, however never use a capacitor with a lower voltage rating. 
 

 

AD4HC Connections 

CD GND to Decoder GND 

 

Connecting External Boost Capacitor 
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Controlling Other Loads 
All of the AD4 series decoders can be used to control 
devices other than switch machines. Devices can be light 
bulbs, light emitting diodes, relays, or solenoids. The high 
current AD4HC can also power heater coils for smoke 
generators. Select the decoder based on the required load 
current. For most loads, the AD4HC is the best driver.  
When using the AD4HC, the external power supply's 
negative terminal or minus terminal must be connected to 
the GND terminal of the decoder, pin 20. Multiple loads and 
multiple decoders may share this power supply. However, 
all of the decoder's GND terminals must be connected to the 
DC power supply. 
A unique feature to the AD4 series decoders is the ability to 
unlink paired outputs. This doubles the number of 
controllable outputs from 4 to 8. Setting VC513 to a value 
of 255 and removing jumper #2 sets up the AD4 to 8  
individually controlled outputs.  In this configuration, the 
outputs are typically configured for on and off applications.  
See page 8 for more details. 

Precautions with Other Loads 
Maximum continuous output current must not be exceeded. There is a rating for each output plus the total load driven by the 
card. Short circuit protection is not provided on the AD4MC and AD4HC. Make sure not to exceed the decoder current ratings. 
AD4MC 250 mA per output continuous 
 1A peak pulse 
 2A total continuous load (all output loads summed together) 
AD4HC 4A per output continuous  
 8A peak pulse 
 Total load current dependent on current capacity of external power supply 
Relays, Motors and Solenoids all create destructive back 
EMF pulses. Protection of the AD4 is done with a 1 Amp fast 
recovery diode connected across the load. The banded end of 
diode will face towards the external power supply.  
Light Emitting Diodes must have a limit resistor matched to 
the external DC power supply. To determine the size of the 
resistor, subtract the LED voltage (usually about 2V) from the 
power supply voltage and divide by the LED current, which is 
usually about 20mA. The resultant value is a resistance value 
- select a resistor close to this value. The resistor  power rated 
should be at least 1/8 watt. Note that LEDs are polarity 
sensitive and must be connected properly to work.  
Incandescent lamps must be supplied by an external power 
supply with a voltage matched to the lamp's specified voltage.  
Tiny incandescent lamps may be rated at only 1.5 volts. 
Check the instruction sheet for the bulbs voltage. If it is about 
1.5 volts, a limit resistor must be used. The formula is simple:  
subtract the bulb voltage from the power supply voltage and 
divide by the lamp current. If lamp current is unknown, start with 100mA. The resultant value is a resistance value - select a 
resistor close to this value. The limit resistor will become hot. Be sure to use at least a 1/2 watt resistor. Also, lamps do not have 
any polarity requirements and can be connected in either direction.  

 

 



 14

 

Accessory Decoder Troubleshooting Guide 
If the accessory decoder doesn’t function, here are some common symptoms and solutions.  
Switch machine doesn’t throw - An incorrect address has been selected. If the output is set for pulse, watch the green STAT LED 
when the sending a command to the decoder card. If the STAT LED does not flash when the command is issued, the decoder is not 
on the address you think it is. Reset or reprogram to the desired address. This feature isn’t available if the output is set for constant 
on.  
Maintrack programming doesn’t work - your system may not support maintrack programming. Contact your system vendor for 
an upgrade. 
Twin-coil doesn’t lock - try increasing the input AC voltage, adding an additional external storage capacitor or increasing the 
length of the pulse 
Track power is shorted out - if you are using track power for your decoder, a short circuit on the track will remove decoder 
power. Use a dedicated booster to drive accessory decoders.  
Programming track acknowledge doesn’t work - make sure your programming track supports the acknowledge function. Be 
sure to remove the RUN/PRGM jumper before attempting to program. 
Both twin coil machines don’t throw at the same time - only one twin coil machine can be connected to an output.  
Switch machine throws the wrong direction - reverse the two output wires from the AD4 output. 
Local inputs don’t work - CV514 (2) has the wrong value. Write a value of 85 to unlock all local inputs. 
 

Using The ACK and STAT LEDs For Troubleshooting 
Green STAT LED 

The STAT LED is used to show that DCC packets are being properly received. If the LED is off, the decoder will not function 
properly. If the LED is blinking rapidly, it usually means a local input push button is stuck or there is a short circuit to ground  
on a local input.   
If the addressed output's on-time CV is set for a pulse, the LED will flash when it receives an activate command.  
If the addressed output's on-time CV is set for  continuous, the LED will not flash when it receives an activate command.  

Red ACK LED 
The ACK LED is used to show when a programming command is received and acted upon. It will flash briefly when a 
programming command is received on the programming track or during Ops Mode programming on the main track.  
The ACK LED also flashes when the restore factory defaults command is activated.  
The ACK LED is off during normal operation and activation.  
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 AD4 Card Rack Construction 
And Suggested Common Bus Wiring 
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AD4 Pulse Rate Values Table (CV515-518)  
Type Output Rate CV Value   Type Output Rate CV Value Type Output Rate CV Value
Constant Constant 0   Pulse (sec) 5.2 52 Pulse (sec) 10.4 104 
Pulse (sec) 0.1 1   Pulse (sec) 5.3 53 Pulse (sec) 10.5 105 
Pulse (sec) 0.2 2   Pulse (sec) 5.4 54 Pulse (sec) 10.6 106 
Pulse (sec) 0.3 3   Pulse (sec) 5.5 55 Pulse (sec) 10.7 107 
Pulse (sec) 0.4 4   Pulse (sec) 5.6 56 Pulse (sec) 10.8 108 
Pulse (sec) 0.5 5   Pulse (sec) 5.7 57 Pulse (sec) 10.9 109 
Pulse (sec) 0.6 6   Pulse (sec) 5.8 58 Pulse (sec) 11 110 
Pulse (sec) 0.7 7   Pulse (sec) 5.9 59 Pulse (sec) 11.1 111 
Pulse (sec) 0.8 8   Pulse (sec) 6 60 Pulse (sec) 11.2 112 
Pulse (sec) 0.9 9   Pulse (sec) 6.1 61 Pulse (sec) 11.3 113 
Pulse (sec) 1 10   Pulse (sec) 6.2 62 Pulse (sec) 11.4 114 
Pulse (sec) 1.1 11   Pulse (sec) 6.3 63 Pulse (sec) 11.5 115 
Pulse (sec) 1.2 12   Pulse (sec) 6.4 64 Pulse (sec) 11.6 116 
Pulse (sec) 1.3 13   Pulse (sec) 6.5 65 Pulse (sec) 11.7 117 
Pulse (sec) 1.4 14   Pulse (sec) 6.6 66 Pulse (sec) 11.8 118 
Pulse (sec) 1.5 15   Pulse (sec) 6.7 67 Pulse (sec) 11.9 119 
Pulse (sec) 1.6 16   Pulse (sec) 6.8 68 Pulse (sec) 12 120 
Pulse (sec) 1.7 17   Pulse (sec) 6.9 69 Pulse (sec) 12.1 121 
Pulse (sec) 1.8 18   Pulse (sec) 7 70 Pulse (sec) 12.2 122 
Pulse (sec) 1.9 19   Pulse (sec) 7.1 71 Pulse (sec) 12.3 123 
Pulse (sec) 2 20   Pulse (sec) 7.2 72 Pulse (sec) 12.4 124 
Pulse (sec) 2.1 21   Pulse (sec) 7.3 73 Pulse (sec) 12.5 125 
Pulse (sec) 2.2 22   Pulse (sec) 7.4 74 Pulse (sec) 12.6 126 
Pulse (sec) 2.3 23   Pulse (sec) 7.5 75 Pulse (sec) 12.7 127 
Pulse (sec) 2.4 24   Pulse (sec) 7.6 76  
Pulse (sec) 2.5 25   Pulse (sec) 7.7 77 see next page for flash table 
Pulse (sec) 2.6 26   Pulse (sec) 7.8 78    
Pulse (sec) 2.7 27   Pulse (sec) 7.9 79    
Pulse (sec) 2.8 28   Pulse (sec) 8 80    
Pulse (sec) 2.9 29   Pulse (sec) 8.1 81    
Pulse (sec) 3 30   Pulse (sec) 8.2 82    
Pulse (sec) 3.1 31   Pulse (sec) 8.3 83    
Pulse (sec) 3.2 32   Pulse (sec) 8.4 84    
Pulse (sec) 3.3 33   Pulse (sec) 8.5 85    
Pulse (sec) 3.4 34   Pulse (sec) 8.6 86    
Pulse (sec) 3.5 35   Pulse (sec) 8.7 87    
Pulse (sec) 3.6 36   Pulse (sec) 8.8 88    
Pulse (sec) 3.7 37   Pulse (sec) 8.9 89    
Pulse (sec) 3.8 38   Pulse (sec) 9 90    
Pulse (sec) 3.9 39   Pulse (sec) 9.1 91    
Pulse (sec) 4 40   Pulse (sec) 9.2 92    
Pulse (sec) 4.1 41   Pulse (sec) 9.3 93    
Pulse (sec) 4.2 42   Pulse (sec) 9.4 94    
Pulse (sec) 4.3 43   Pulse (sec) 9.5 95    
Pulse (sec) 4.4 44   Pulse (sec) 9.6 96    
Pulse (sec) 4.5 45   Pulse (sec) 9.7 97    
Pulse (sec) 4.6 46   Pulse (sec) 9.8 98    
Pulse (sec) 4.7 47   Pulse (sec) 9.9 99    
Pulse (sec) 4.8 48   Pulse (sec) 10 100    
Pulse (sec) 4.9 49   Pulse (sec) 10.1 101    
Pulse (sec) 5 50   Pulse (sec) 10.2 102    
Pulse (sec) 5.1 51   Pulse (sec) 10.3 103    
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 AD4 CV515-518 Flash Rate Values Table  

Type Output Rate  CV Value  Type Output Rate  CV Value Type Output Rate  CV Value 
Flash Rate (s) 25.6 128  Flash Rate (s) 5.2 180 Flash Rate (s) 10.4 232 
Flash Rate (s) 0.1 129  Flash Rate (s) 5.3 181 Flash Rate (s) 10.5 233 
Flash Rate (s) 0.2 130  Flash Rate (s) 5.4 182 Flash Rate (s) 10.6 234 
Flash Rate (s) 0.3 131  Flash Rate (s) 5.5 183 Flash Rate (s) 10.7 235 
Flash Rate (s) 0.4 132  Flash Rate (s) 5.6 184 Flash Rate (s) 10.8 236 
Flash Rate (s) 0.5 133  Flash Rate (s) 5.7 185 Flash Rate (s) 10.9 237 
Flash Rate (s) 0.6 134  Flash Rate (s) 5.8 186 Flash Rate (s) 11 238 
Flash Rate (s) 0.7 135  Flash Rate (s) 5.9 187 Flash Rate (s) 11.1 239 
Flash Rate (s) 0.8 136  Flash Rate (s) 6 188 Flash Rate (s) 11.2 240 
Flash Rate (s) 0.9 137  Flash Rate (s) 6.1 189 Flash Rate (s) 11.3 241 
Flash Rate (s) 1 138  Flash Rate (s) 6.2 190 Flash Rate (s) 11.4 242 
Flash Rate (s) 1.1 139  Flash Rate (s) 6.3 191 Flash Rate (s) 11.5 243 
Flash Rate (s) 1.2 140  Flash Rate (s) 6.4 192 Flash Rate (s) 11.6 244 
Flash Rate (s) 1.3 141  Flash Rate (s) 6.5 193 Flash Rate (s) 11.7 245 
Flash Rate (s) 1.4 142  Flash Rate (s) 6.6 194 Flash Rate (s) 11.8 246 
Flash Rate (s) 1.5 143  Flash Rate (s) 6.7 195 Flash Rate (s) 11.9 247 
Flash Rate (s) 1.6 144  Flash Rate (s) 6.8 196 Flash Rate (s) 12 248 
Flash Rate (s) 1.7 145  Flash Rate (s) 6.9 197 Flash Rate (s) 12.1 249 
Flash Rate (s) 1.8 146  Flash Rate (s) 7 198 Flash Rate (s) 12.2 250 
Flash Rate (s) 1.9 147  Flash Rate (s) 7.1 199 Flash Rate (s) 12.3 251 
Flash Rate (s) 2 148  Flash Rate (s) 7.2 200 Flash Rate (s) 12.4 252 
Flash Rate (s) 2.1 149  Flash Rate (s) 7.3 201 Flash Rate (s) 12.5 253 
Flash Rate (s) 2.2 150  Flash Rate (s) 7.4 202 Flash Rate (s) 12.6 254 
Flash Rate (s) 2.3 151  Flash Rate (s) 7.5 203 Flash Rate (s) 12.7 255 
Flash Rate (s) 2.4 152  Flash Rate (s) 7.6 204  
Flash Rate (s) 2.5 153  Flash Rate (s) 7.7 205  
Flash Rate (s) 2.6 154  Flash Rate (s) 7.8 206  
Flash Rate (s) 2.7 155  Flash Rate (s) 7.9 207  
Flash Rate (s) 2.8 156  Flash Rate (s) 8 208  
Flash Rate (s) 2.9 157  Flash Rate (s) 8.1 209  
Flash Rate (s) 3 158  Flash Rate (s) 8.2 210  
Flash Rate (s) 3.1 159  Flash Rate (s) 8.3 211  
Flash Rate (s) 3.2 160  Flash Rate (s) 8.4 212  
Flash Rate (s) 3.3 161  Flash Rate (s) 8.5 213  
Flash Rate (s) 3.4 162  Flash Rate (s) 8.6 214  
Flash Rate (s) 3.5 163  Flash Rate (s) 8.7 215  
Flash Rate (s) 3.6 164  Flash Rate (s) 8.8 216  
Flash Rate (s) 3.7 165  Flash Rate (s) 8.9 217  
Flash Rate (s) 3.8 166  Flash Rate (s) 9 218  
Flash Rate (s) 3.9 167  Flash Rate (s) 9.1 219  
Flash Rate (s) 4 168  Flash Rate (s) 9.2 220  
Flash Rate (s) 4.1 169  Flash Rate (s) 9.3 221  
Flash Rate (s) 4.2 170  Flash Rate (s) 9.4 222  
Flash Rate (s) 4.3 171  Flash Rate (s) 9.5 223  
Flash Rate (s) 4.4 172  Flash Rate (s) 9.6 224  
Flash Rate (s) 4.5 173  Flash Rate (s) 9.7 225  
Flash Rate (s) 4.6 174  Flash Rate (s) 9.8 226  
Flash Rate (s) 4.7 175  Flash Rate (s) 9.9 227  
Flash Rate (s) 4.8 176  Flash Rate (s) 10 228  
Flash Rate (s) 4.9 177  Flash Rate (s) 10.1 229  
Flash Rate (s) 5 178  Flash Rate (s) 10.2 230  
Flash Rate (s) 5.1 179  Flash Rate (s) 10.3 231  
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Accessory Decoder Card Number and Output Addresses 1-98 
 
 

   Output Addresses     Output Addresses 
Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

 Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

1 1 0 1 2 3 4  50 50 0 197 198 199 200 
2 2 0 5 6 7 8  51 51 0 201 202 203 204 
3 3 0 9 10 11 12  52 52 0 205 206 207 208 
4 4 0 13 14 15 16  53 53 0 209 210 211 212 
5 5 0 17 18 19 20  54 54 0 213 214 215 216 
6 6 0 21 22 23 24  55 55 0 217 218 219 220 
7 7 0 25 26 27 28  56 56 0 221 222 223 224 
8 8 0 29 30 31 32  57 57 0 225 226 227 228 
9 9 0 33 34 35 36  58 58 0 229 230 231 232 
10 10 0 37 38 39 40  59 59 0 233 234 235 236 
11 11 0 41 42 43 44  60 60 0 237 238 239 240 
12 12 0 45 46 47 48  61 61 0 241 242 243 244 
13 13 0 49 50 51 52  62 62 0 245 246 247 248 
14 14 0 53 54 55 56  63 63 0 249 250 251 252 
15 15 0 57 58 59 60  64 0 1 253 254 255 256 
16 16 0 61 62 63 64  65 1 1 257 258 259 260 

17 17 0 65 66 67 68  66 2 1 261 262 263 264 
18 18 0 69 70 71 72  67 3 1 265 266 267 268 
19 19 0 73 74 75 76  68 4 1 269 270 271 272 
20 20 0 77 78 79 80  69 5 1 273 274 275 276 
21 21 0 81 82 83 84  70 6 1 277 278 279 280 
22 22 0 85 86 87 88  71 7 1 281 282 283 284 
23 23 0 89 90 91 92  72 8 1 285 286 287 288 
24 24 0 93 94 95 96  73 9 1 289 290 291 292 
25 25 0 97 98 99 100  74 10 1 293 294 295 296 
26 26 0 101 102 103 104  75 11 1 297 298 299 300 
27 27 0 105 106 107 108  76 12 1 301 302 303 304 
28 28 0 109 110 111 112  77 13 1 305 306 307 308 
29 29 0 113 114 115 116  78 14 1 309 310 311 312 
30 30 0 117 118 119 120  79 15 1 313 314 315 316 
31 31 0 121 122 123 124  80 16 1 317 318 319 320 
32 32 0 125 126 127 128  81 17 1 321 322 323 324 
33 33 0 129 130 131 132  82 18 1 325 326 327 328 
34 34 0 133 134 135 136  83 19 1 329 330 331 332 
35 35 0 137 138 139 140  84 20 1 333 334 335 336 
36 36 0 141 142 143 144  85 21 1 337 338 339 340 
37 37 0 145 146 147 148  86 22 1 341 342 343 344 
38 38 0 149 150 151 152  87 23 1 345 346 347 348 
39 39 0 153 154 155 156  88 24 1 349 350 351 352 
40 40 0 157 158 159 160  89 25 1 353 354 355 356 
41 41 0 161 162 163 164  90 26 1 357 358 359 360 
42 42 0 165 166 167 168  91 27 1 361 362 363 364 
43 43 0 169 170 171 172  92 28 1 365 366 367 368 
44 44 0 173 174 175 176  93 29 1 369 370 371 372 
45 45 0 177 178 179 180  94 30 1 373 374 375 376 
46 46 0 181 182 183 184  95 31 1 377 378 379 380 
47 47 0 185 186 187 188  96 32 1 381 382 383 384 
48 48 0 189 190 191 192  97 33 1 385 386 387 388 
49 49 0 193 194 195 196  98 34 1 389 390 391 392 
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Accessory Decoder Card Number and Output Addresses 99-190 
 

   Output Addresses     Output Addresses 
Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

 Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

99 35 1 393 394 395 396 145 17 2 577 578 579 580 
100 36 1 397 398 399 400 146 18 2 581 582 583 584 
101 37 1 401 402 403 404 147 19 2 585 586 587 588 
102 38 1 405 406 407 408 148 20 2 589 590 591 592 
103 39 1 409 410 411 412 149 21 2 593 594 595 596 
104 40 1 413 414 415 416 150 22 2 597 598 599 600 
105 41 1 417 418 419 420 151 23 2 601 602 603 604 
106 42 1 421 422 423 424 152 24 2 605 606 607 608 
107 43 1 425 426 427 428 153 25 2 609 610 611 612 
108 44 1 429 430 431 432 154 26 2 613 614 615 616 
109 45 1 433 434 435 436 155 27 2 617 618 619 620 
110 46 1 437 438 439 440 156 28 2 621 622 623 624 
111 47 1 441 442 443 444 157 29 2 625 626 627 628 
112 48 1 445 446 447 448 158 30 2 629 630 631 632 
113 49 1 449 450 451 452 159 31 2 633 634 635 636 
114 50 1 453 454 455 456 160 32 2 637 638 639 640 
115 51 1 457 458 459 460 161 33 2 641 642 643 644 
116 52 1 461 462 463 464 162 34 2 645 646 647 648 
117 53 1 465 466 467 468 163 35 2 649 650 651 652 
118 54 1 469 470 471 472 164 36 2 653 654 655 656 
119 55 1 473 474 475 476 165 37 2 657 658 659 660 
120 56 1 477 478 479 480 166 38 2 661 662 663 664 
121 57 1 481 482 483 484 167 39 2 665 666 667 668 
122 58 1 485 486 487 488 168 40 2 669 670 671 672 
123 59 1 489 490 491 492 169 41 2 673 674 675 676 
124 60 1 493 494 495 496 170 42 2 677 678 679 680 
125 61 1 497 498 499 500 171 43 2 681 682 683 684 
126 62 1 501 502 503 504 172 44 2 685 686 687 688 
127 63 1 505 506 507 508 173 45 2 689 690 691 692 
128 0 2 509 510 511 512 174 46 2 693 694 695 696 
129 1 2 513 514 515 516 175 47 2 697 698 699 700 
130 2 2 517 518 519 520 176 48 2 701 702 703 704 
131 3 2 521 522 523 524 177 49 2 705 706 707 708 
132 4 2 525 526 527 528 178 50 2 709 710 711 712 
133 5 2 529 530 531 532 179 51 2 713 714 715 716 
134 6 2 533 534 535 536 180 52 2 717 718 719 720 
135 7 2 537 538 539 540 181 53 2 721 722 723 724 
136 8 2 541 542 543 544 182 54 2 725 726 727 728 
137 9 2 545 546 547 548 183 55 2 729 730 731 732 
138 10 2 549 550 551 552 184 56 2 733 734 735 736 
139 11 2 553 554 555 556 185 57 2 737 738 739 740 
140 12 2 557 558 559 560 186 58 2 741 742 743 744 
141 13 2 561 562 563 564 187 59 2 745 746 747 748 
142 14 2 565 566 567 568 188 60 2 749 750 751 752 
143 15 2 569 570 571 572 189 61 2 753 754 755 756 
144 16 2 573 574 575 576 190 62 2 757 758 759 760 
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Accessory Decoder Card Number and Output Addresses – Range from 191 to 282 
 

   Output Addresses    Output Addresses 
Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

 Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

191 63 2 761 762 763 764 237 45 3 945 946 947 948 
192 0 3 765 766 767 768 238 46 3 949 950 951 952 
193 1 3 769 770 771 772 239 47 3 953 954 955 956 
194 2 3 773 774 775 776 240 48 3 957 958 959 960 
195 3 3 777 778 779 780 241 49 3 961 962 963 964 
196 4 3 781 782 783 784 242 50 3 965 966 967 968 
197 5 3 785 786 787 788 243 51 3 969 970 971 972 
198 6 3 789 790 791 792 244 52 3 973 974 975 976 
199 7 3 793 794 795 796 245 53 3 977 978 979 980 
200 8 3 797 798 799 800 246 54 3 981 982 983 984 
201 9 3 801 802 803 804 247 55 3 985 986 987 988 
202 10 3 805 806 807 808 248 56 3 989 990 991 992 
203 11 3 809 810 811 812 249 57 3 993 994 995 996 
204 12 3 813 814 815 816 250 58 3 997 998 999 1000 
205 13 3 817 818 819 820 251 59 3 1001 1002 1003 1004 
206 14 3 821 822 823 824 252 60 3 1005 1006 1007 1008 
207 15 3 825 826 827 828 253 61 3 1009 1010 1011 1012 
208 16 3 829 830 831 832 254 62 3 1013 1014 1015 1016 
209 17 3 833 834 835 836 255 63 3 1017 1018 1019 1020 
210 18 3 837 838 839 840 256 0 4 1021 1022 1023 1024 
211 19 3 841 842 843 844 257 1 4 1025 1026 1027 1028 
212 20 3 845 846 847 848 258 2 4 1029 1030 1031 1032 
213 21 3 849 850 851 852 259 3 4 1033 1034 1035 1036 
214 22 3 853 854 855 856 260 4 4 1037 1038 1039 1040 
215 23 3 857 858 859 860 261 5 4 1041 1042 1043 1044 
216 24 3 861 862 863 864 262 6 4 1045 1046 1047 1048 
217 25 3 865 866 867 868 263 7 4 1049 1050 1051 1052 
218 26 3 869 870 871 872 264 8 4 1053 1054 1055 1056 
219 27 3 873 874 875 876 265 9 4 1057 1058 1059 1060 
220 28 3 877 878 879 880 266 10 4 1061 1062 1063 1064 
221 29 3 881 882 883 884 267 11 4 1065 1066 1067 1068 
222 30 3 885 886 887 888 268 12 4 1069 1070 1071 1072 
223 31 3 889 890 891 892 269 13 4 1073 1074 1075 1076 
224 32 3 893 894 895 896 270 14 4 1077 1078 1079 1080 
225 33 3 897 898 899 900 271 15 4 1081 1082 1083 1084 
226 34 3 901 902 903 904 272 16 4 1085 1086 1087 1088 
227 35 3 905 906 907 908 273 17 4 1089 1090 1091 1092 
228 36 3 909 910 911 912 274 18 4 1093 1094 1095 1096 
229 37 3 913 914 915 916 275 19 4 1097 1098 1099 1100 
230 38 3 917 918 919 920 276 20 4 1101 1102 1103 1104 
231 39 3 921 922 923 924 277 21 4 1105 1106 1107 1108 
232 40 3 925 926 927 928 278 22 4 1109 1110 1111 1112 
233 41 3 929 930 931 932 279 23 4 1113 1114 1115 1116 
234 42 3 933 934 935 936 280 24 4 1117 1118 1119 1120 
235 43 3 937 938 939 940 281 25 4 1121 1122 1123 1124 
236 44 3 941 942 943 944 282 26 4 1125 1126 1127 1128 

 
 



 21

Accessory Decoder Card Number and Output Addresses – Range from 283 to 380 
   Output Addresses    Output Addresses 

Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

 Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

283 27 4 1129 1130 1131 1132 332 12 5 1325 1326 1327 1328 
284 28 4 1133 1134 1135 1136 333 13 5 1329 1330 1331 1332 
285 29 4 1137 1138 1139 1140 334 14 5 1333 1334 1335 1336 
286 30 4 1141 1142 1143 1144 335 15 5 1337 1338 1339 1340 
287 31 4 1145 1146 1147 1148 336 16 5 1341 1342 1343 1344 
288 32 4 1149 1150 1151 1152 337 17 5 1345 1346 1347 1348 
289 33 4 1153 1154 1155 1156 338 18 5 1349 1350 1351 1352 
290 34 4 1157 1158 1159 1160 339 19 5 1353 1354 1355 1356 
291 35 4 1161 1162 1163 1164 340 20 5 1357 1358 1359 1360 
292 36 4 1165 1166 1167 1168 341 21 5 1361 1362 1363 1364 
293 37 4 1169 1170 1171 1172 342 22 5 1365 1366 1367 1368 
294 38 4 1173 1174 1175 1176 343 23 5 1369 1370 1371 1372 
295 39 4 1177 1178 1179 1180 344 24 5 1373 1374 1375 1376 
296 40 4 1181 1182 1183 1184 345 25 5 1377 1378 1379 1380 
297 41 4 1185 1186 1187 1188 346 26 5 1381 1382 1383 1384 
298 42 4 1189 1190 1191 1192 347 27 5 1385 1386 1387 1388 
299 43 4 1193 1194 1195 1196 348 28 5 1389 1390 1391 1392 
300 44 4 1197 1198 1199 1200 349 29 5 1393 1394 1395 1396 
301 45 4 1201 1202 1203 1204 350 30 5 1397 1398 1399 1400 
302 46 4 1205 1206 1207 1208 351 31 5 1401 1402 1403 1404 
303 47 4 1209 1210 1211 1212 352 32 5 1405 1406 1407 1408 
304 48 4 1213 1214 1215 1216 353 33 5 1409 1410 1411 1412 
305 49 4 1217 1218 1219 1220 354 34 5 1413 1414 1415 1416 
306 50 4 1221 1222 1223 1224 355 35 5 1417 1418 1419 1420 
307 51 4 1225 1226 1227 1228 356 36 5 1421 1422 1423 1424 
308 52 4 1229 1230 1231 1232 357 37 5 1425 1426 1427 1428 
309 53 4 1233 1234 1235 1236 358 38 5 1429 1430 1431 1432 
310 54 4 1237 1238 1239 1240 359 39 5 1433 1434 1435 1436 
311 55 4 1241 1242 1243 1244 360 40 5 1437 1438 1439 1440 
312 56 4 1245 1246 1247 1248 361 41 5 1441 1442 1443 1444 
313 57 4 1249 1250 1251 1252 362 42 5 1445 1446 1447 1448 
314 58 4 1253 1254 1255 1256 363 43 5 1449 1450 1451 1452 
315 59 4 1257 1258 1259 1260 364 44 5 1453 1454 1455 1456 
316 60 4 1261 1262 1263 1264 365 45 5 1457 1458 1459 1460 
317 61 4 1265 1266 1267 1268 366 46 5 1461 1462 1463 1464 
318 62 4 1269 1270 1271 1272 367 47 5 1465 1466 1467 1468 
319 63 4 1273 1274 1275 1276 368 48 5 1469 1470 1471 1472 
320 0 5 1277 1278 1279 1280 369 49 5 1473 1474 1475 1476 
321 1 5 1281 1282 1283 1284 370 50 5 1477 1478 1479 1480 
322 2 5 1285 1286 1287 1288 371 51 5 1481 1482 1483 1484 
323 3 5 1289 1290 1291 1292 372 52 5 1485 1486 1487 1488 
324 4 5 1293 1294 1295 1296 373 53 5 1489 1490 1491 1492 
325 5 5 1297 1298 1299 1300 374 54 5 1493 1494 1495 1496 
326 6 5 1301 1302 1303 1304 375 55 5 1497 1498 1499 1500 
327 7 5 1305 1306 1307 1308 376 56 5 1501 1502 1503 1504 
328 8 5 1309 1310 1311 1312 377 57 5 1505 1506 1507 1508 
329 9 5 1313 1314 1315 1316 378 58 5 1509 1510 1511 1512 
330 10 5 1317 1318 1319 1320 379 59 5 1513 1514 1515 1516 
331 11 5 1321 1322 1323 1324 380 60 5 1517 1518 1519 1520 
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Accessory Decoder Card Number and Output Addresses – Range from 381 to 468 
 

   Output Addresses    Output Addresses 
Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

 Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

381 61 5 1521 1522 1523 1524 425 41 6 1697 1698 1699 1700 
382 62 5 1525 1526 1527 1528 426 42 6 1701 1702 1703 1704 
383 63 5 1529 1530 1531 1532 427 43 6 1705 1706 1707 1708 
384 0 6 1533 1534 1535 1536 428 44 6 1709 1710 1711 1712 
385 1 6 1537 1538 1539 1540 429 45 6 1713 1714 1715 1716 
386 2 6 1541 1542 1543 1544 430 46 6 1717 1718 1719 1720 
387 3 6 1545 1546 1547 1548 431 47 6 1721 1722 1723 1724 
388 4 6 1549 1550 1551 1552 432 48 6 1725 1726 1727 1728 
389 5 6 1553 1554 1555 1556 433 49 6 1729 1730 1731 1732 
390 6 6 1557 1558 1559 1560 434 50 6 1733 1734 1735 1736 
391 7 6 1561 1562 1563 1564 435 51 6 1737 1738 1739 1740 
392 8 6 1565 1566 1567 1568 436 52 6 1741 1742 1743 1744 
393 9 6 1569 1570 1571 1572 437 53 6 1745 1746 1747 1748 
394 10 6 1573 1574 1575 1576 438 54 6 1749 1750 1751 1752 
395 11 6 1577 1578 1579 1580 439 55 6 1753 1754 1755 1756 
396 12 6 1581 1582 1583 1584 440 56 6 1757 1758 1759 1760 
397 13 6 1585 1586 1587 1588 441 57 6 1761 1762 1763 1764 
398 14 6 1589 1590 1591 1592 442 58 6 1765 1766 1767 1768 
399 15 6 1593 1594 1595 1596 443 59 6 1769 1770 1771 1772 
400 16 6 1597 1598 1599 1600 444 60 6 1773 1774 1775 1776 
401 17 6 1601 1602 1603 1604 445 61 6 1777 1778 1779 1780 
402 18 6 1605 1606 1607 1608 446 62 6 1781 1782 1783 1784 
403 19 6 1609 1610 1611 1612 447 63 6 1785 1786 1787 1788 
404 20 6 1613 1614 1615 1616 448 0 7 1789 1790 1791 1792 
405 21 6 1617 1618 1619 1620 449 1 7 1793 1794 1795 1796 
406 22 6 1621 1622 1623 1624 450 2 7 1797 1798 1799 1800 
407 23 6 1625 1626 1627 1628 451 3 7 1801 1802 1803 1804 
408 24 6 1629 1630 1631 1632 452 4 7 1805 1806 1807 1808 
409 25 6 1633 1634 1635 1636 453 5 7 1809 1810 1811 1812 
410 26 6 1637 1638 1639 1640 454 6 7 1813 1814 1815 1816 
411 27 6 1641 1642 1643 1644 455 7 7 1817 1818 1819 1820 
412 28 6 1645 1646 1647 1648 456 8 7 1821 1822 1823 1824 
413 29 6 1649 1650 1651 1652 457 9 7 1825 1826 1827 1828 
414 30 6 1653 1654 1655 1656 458 10 7 1829 1830 1831 1832 
415 31 6 1657 1658 1659 1660 459 11 7 1833 1834 1835 1836 
416 32 6 1661 1662 1663 1664 460 12 7 1837 1838 1839 1840 
417 33 6 1665 1666 1667 1668 461 13 7 1841 1842 1843 1844 
418 34 6 1669 1670 1671 1672 462 14 7 1845 1846 1847 1848 
419 35 6 1673 1674 1675 1676 463 15 7 1849 1850 1851 1852 
420 36 6 1677 1678 1679 1680 464 16 7 1853 1854 1855 1856 
421 37 6 1681 1682 1683 1684 465 17 7 1857 1858 1859 1860 
422 38 6 1685 1686 1687 1688 466 18 7 1861 1862 1863 1864 
423 39 6 1689 1690 1691 1692 467 19 7 1865 1866 1867 1868 
424 40 6 1693 1694 1695 1696 468 20 7 1869 1870 1871 1872 

 
 



 23

Accessory Decoder Card Number and Output Addresses – Range from 469 to 511 
 

   Output Addresses    Output Addresses 
Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

 Decoder 
Card # 

LSB 
CV513 

MSB 
CV521 

A 
Cv515 

B 
Cv516 

C 
Cv517 

D 
Cv518 

469 21 7 1873 1874 1875 1876 501 53 7 2001 2002 2003 2004 

470 22 7 1877 1878 1879 1880 502 54 7 2005 2006 2007 2008 

471 23 7 1881 1882 1883 1884 503 55 7 2009 2010 2011 2012 

472 24 7 1885 1886 1887 1888 504 56 7 2013 2014 2015 2016 

473 25 7 1889 1890 1891 1892 505 57 7 2017 2018 2019 2020 

474 26 7 1893 1894 1895 1896 506 58 7 2021 2022 2023 2024 

475 27 7 1897 1898 1899 1900 507 59 7 2025 2026 2027 2028 

476 28 7 1901 1902 1903 1904 508 60 7 2029 2030 2031 2032 

477 29 7 1905 1906 1907 1908 509 61 7 2033 2034 2035 2036 

478 30 7 1909 1910 1911 1912 510 62 7 2037 2038 2039 2040 

479 31 7 1913 1914 1915 1916 511* - - 2041 2042 2043 2044 

480 32 7 1917 1918 1919 1920        

481 33 7 1921 1922 1923 1924        

482 34 7 1925 1926 1927 1928        

483 35 7 1929 1930 1931 1932        

484 36 7 1933 1934 1935 1936        

485 37 7 1937 1938 1939 1940        

486 38 7 1941 1942 1943 1944        

487 39 7 1945 1946 1947 1948        

488 40 7 1949 1950 1951 1952        

489 41 7 1953 1954 1955 1956        

490 42 7 1957 1958 1959 1960        

491 43 7 1961 1962 1963 1964        

492 44 7 1965 1966 1967 1968        

493 45 7 1969 1970 1971 1972        

494 46 7 1973 1974 1975 1976        

495 47 7 1977 1978 1979 1980        

496 48 7 1981 1982 1983 1984        

497 49 7 1985 1986 1987 1988        

498 50 7 1989 1990 1991 1992        

499 51 7 1993 1994 1995 1996        

500 52 7 1997 1998 1999 2000        

 

 
 
 

 


