
Introduction to
DCC



ÅIndustry standard

ÅWide range of products

ÅMore secure investment

ÅLarge knowledge base

ÅOne technology to fit all 
scales 

ÅHigh degree of functionality
Å Speed control

Å Lighting effects

Å Sound decoders and accessories

ÅSuperior Signal
Å Full voltage

Å Data encoding has a higher level of noise 
immunity

Å Minimal impact by layout wiring



DCC User Advantages

ÅMore fun

ÅMore features

ÅRuns locomotives, not track!

ÅMore prototypical operation

ÅEasier to run multiple trains



DCC System Components

Five parts of a basic system:
1. Cab or throttle
2. Command station
3. Power station
4. Mobile decoder
5. Accessory decoder



Cab

ÅProvides control for 
speed, direction, and 
other functions

ÅCan be tethered, wireless, 
or built into command 
station

ÅSystem can have multiple 
cabs



Command Station

ÅBrains of the system

ÅOne command station per system



Power Station

ÅYƴƻǿƴ ŀǎ ŀ ά.ƻƻǎǘŜǊέ

ÅAmplifies digital signal to track

ÅOften built-in as part of command station

ÅMay provide:
ÅShort-circuit protection
ÅVoltage regulation
ÅAuto-reversing



Mobile Decoder

ÅThe locomotive brains

ÅConnects between the motor and the track

ÅReceives and decodes digital signal on track into speed and 
direction signals

ÅCan usually control lights

ÅEach decoder has an unique address or ID code

ÅAll SoundTraxx-manufactured decoders are mobile decoders



Mobile Decoders



Accessory Decoder

ÅSimilar to the mobile decoder, but stationary

ÅTypically used for controlling:
ÅTurnouts
ÅSignals
ÅTurntables
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How it All Works
ÅUser adjusts cab settings(1), 

which are sent to the command 
station.

ÅCommand station transforms the 
data into a digital packet (2), 
which is amplified by the booster 
and sent along the rails (3).

ÅDecoder receives the packet and 
looks for its address
ÅIf valid, the decoder processes the 

data to adjust speed, lights, ect. (4)
ÅOtherwise, it ignores the data and 

continues whatever it was doing



DCC Track Signal

ÅBipolar DC signal

ÅFull voltage all the time

ÅEach cycle encodes a data bit

ÅtǳƭǎŜ ǿƛŘǘƘ ŜƴŎƻŘŜǎ ŀ ΨмΩ ƻǊ ΨлΩ

Å8,000 bits per second

ÅMultiple bits make up one data 
packet



DCC Track Signal
ÅFour parts of a data packet:
ÅPreamble
ÅAddress byte
ÅInstruction byte
ÅError detection byte

Å200 data packets sent per second



DCC Track Signal

Voltage and current 
require special apparatus 
to measure:
ÅRMS Voltmeter
ÅOscilloscope
ÅRRampMeter





















https://www.youtube.com/watch?v=7KbEVKZ2JhA
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