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 ZIMO decoders contain an EPROM which stores software that determines its characteristics and functions. The software version can be read out form CV #7 
and #65. The current version may not yet be capable of all the functions mentioned in this manual. As with other computer programs, it is also not possible for 
the manufacturer to thoroughly test this software with all the numerous possible applications. Installing new software versions later can add new functions or cor-
rect recognized errors. SW updates can be done by the end user for all ZIMO decoders since production date October 2004, see chapter ñSoftware Updateò! 
Software updates are available at no charge if performed by the end user (except for the purchase of a programming module); Updates and/or upgrades per-
formed by ZIMO are not considered a warranty repair and are at the expense of the customer. The warranty covers hardware damage exclusively, provided such 
damage is not caused by the user or other equipment connected to the decoder. For update versions, see www.zimo.at. 
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1 Overview 
These decoders are suitable for N, HOe, HOm, TT, HO, OO, Om and O gauge engines. 
They operate in the NMRA-DCC data format as well as the MOTOROLA protocol, in DC analog 
mode with DC power packs (including PWM) and with AC analog (Märklin Transformers with over-
voltage pulses for direction change. Exception: MX621 and MX640)). 

25 x 11 x 2 mm       Non-Sound  -   0.8 A   -  4 Fu-Outputs ï DCC and DC 

MX600  

Family 

ñThin decoderñ, single layer board, especially low priced 

NOTE to Typ MX600P12 (with PluX-12 interface):  
    the dimensions of this design do NOT correspond to the PluX standard.   

MX600 plug configurations: 

MX600 

MX600R 

MX600P12 

9 wires (120mm long) for power pick-up, motor and 4 function outputs.   

MX600, with 8-pin plug as per NEM652 on 70mm wires. 

As MX600, with 12 pin PluX connector mounted on circuit board. 

8 x 8  x 2.4 mm     Non-Sound  -  0,7 A   -  6 Fu-Outputs -- DCC, MM and DC 

MX616 
Family   

Subminiature-Decoders, with reduced. Fu Mapping ZIMO characteristics; 

TYPICAL APPLICATION: vehicles in N, H0e, H0m. 

MX616 plug configurations: 

MX616 

MX616N 

MX616R 

7 wires for power pick-up, motor, 2 function outputs (120 mm). 4 more function 
outputs on solder pads. 

As MX616, with 6-pin plug as per NEM651, mounted on the circuit board.  

As MX616, with 8-pin plug as per NEM652 on 70mm wires. 

13 x 9  x 2.6 mm     Non-Sound  -  0,7 A   -  6 Fu-Outputs -- DCC, MM and DC 

MX617 
Family   

Subminiature-Decoder, with reduced Fu Mapping ZIMO characteristics; 

TYPICAL APPLICATION: Vehicles in N, H0e, H0m. 

MX617 plug configurations: 

MX617 

MX617N 

MX617R 

MX617F 

7 wires for power pick-up, motor, 2 function outputs (120 mm). 4 more function 
outputs on solder pads. 

As MX617, with 6-pin plug as per NEM651, mounted on the circuit board..  

As MX617, with 8-pin plug as per NEM652 on 70mm wires 

As MX617, with 6-pin plug as per NEM651 on 70mm wires. 

 

 

 

 

15 x 9.5 x 2.8 mm  Non-Sound - 0.7 A - 4 Fu-Outputs + 2 logic level ï SUSI - DCC, MM, DC, AC 

MX618N18   Next 18 ï Decoder   (ñRailcommunityò Interface-Standard RCN-118) 

MX620     Out of production since June of 2010; replaced by MX621 and MX622. 

12 x 8.5 x 2.2 mm     Non-Sound  -  0.7 A                 DCC and DC-Analog (not for MOTOROLA) 

MX621 
Family 

Sub-miniature Decoder, with reduced ZIMO features. 

TYPCIAL APPLICATION: Vehicles in N, HOe and HOm.  

MX621 plug configurations: 

MX621 7 wires (120mm long) for power pick-up, motor and 2 function outputs. Two 
more function outputs on solder pads. 

MX621N MX621 with 6-pin plug as per NEM651, mounted on the circuit board. 

MX621R MX621 with 8-pin plug as per NEM652 on 70mm wires. 

MX621F MX621 with 6-pin plug as per NEM651 on 70mm wires. 

14 x 9 x 2.5 mm     Non-Sound  -  0.8A   -    6 Fu-Outputs  -  2 Servos  -  SUSI    DCC, MM, DC, AC  

MX622 

Family 

Miniature-Decoder, with all ZIMO features. 

TYPCIAL APPLICATION: N, HOe, HOm; and HO vehicles with limited space. 

MX622 plug configurations: 

MX622 7 wires (120mm long) for power pick-up, motor and 2 function outputs. Two 
more function outputs on solder pads. 

MX622R MX622 with 8-pin plug as per NEM652 on 70mm wires. 
MX622F MX622 with 6-pin plug as per NEM651 on 70mm wires. 
MX622N   MX622 with 6-pin plug as per NEM651, mounted on circuit board. 

20 x 8.5 x 3.5 mm     Non-Sound  -  0.8 A  -  4 Fu-Outputs  -  2 Servos  -  SUSI  DCC, MM, DC, AC 

MX623 

Family 

Small Decoder; built especially narrow for universal applications in tight spac-
es.  

TYPICAL APPLICATION: HO and TT... Due to excellent dielectric strength 
(50V), it is also suitable for AC analog with the old Märklin transformer. 

MX623 plug configurations: 

MX623 

MX623R 

MX623F 

MX623P12 

9 highly flexible wires (120mm) for pick-up, motor and 2 function outputs. Solder 
pads for 4 additional logic level outputs, two of them as servo outputs or SUSI. 

MX623 with 8-pin plug as per NEM652 on 70mm wires. 

MX623 with 6-pin plug as per NEM651 on 70mm wires. 

MX623 with 12 pin PluX connector, mounted on circuit board. 
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20 x 11 x 3.5mm         Non-Sound  -  1.0A  -  6 Fu-Outputs  -  2 Servos  -  SUSI  DCC, MM, DC, AC 

MX630 

Family 

Compact HO loco decoder, for universal applications.  

TYPICAL APPLICATION: HO. Due to excellent dielectric strength (50V), the de-
coder is also suitable for AC analog operation with the old Märklin transformers.  

MX630 plug configurations: 

MX630 
9 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Solder 
pads for 2 additional logic level outputs, servo outputs or SUSI. 

MX630R MX630 with 8-pin plug as per NEM652 on 70mm wires. 
MX630F MX630 with 6-pin plug as per NEM651 on 70mm wires. 
MX630P16 MX630 with 16-pin PluX connector, mounted on circuit board. 

 

MX631 Out of production since December of 2012; replaced by MX634. 

28 x 15.5 x 4mm      Non-Sound  -  1.6A  -  8 Fu-Outputs  -  2 Servos  -  SUSI     DCC, MM, DC, AC 

MX632 

Family 

High output decoder, with built-in energy storage circuitry. 

TYPICAL APPLICATON: HO, O and similar gauge, especially for vehicles with 
low-voltage bulbs (1.5 or 5V). 

MX632 plug configurations: 

MX632 11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Sol-
der pads for 4 additional logic level outputs, servo outputs or SUSI. 

MX632R MX632 with 8-pin plug as per NEM652 on 70mm wires. 

MX632D MX632 with 21-pin ñMTCñ plug mounted on decoder board. 

MX632C As MX631D but for Märklin, Trix or similar; FO3, FO4 as logic level outputs. 

MX632V, VD 
MX632W, WD 

Decoders with low voltage supply for function outputs: 
...V = 1.5V,       ...W = 5V,       ...VD or ...WD = with 21-pin plug. 

 

22 x 15 x 3.5 mm    Non-Sound  -  1.2 A  -  10 Fu-Outputs  -  2 Servos  -  SUSI    DCC, MM, DC, AC   

MX633 

Family 

Decoder with 10 functions, large processor and energy storage circuitry 

TYPICAL APPLICATON: HO and O gauge, if lots of functions are required, al-
so: this is the only (first) HO decoder usable with gold caps! 

MX633 plug configurations: 

MX633 
 
MX633R 

MX633P22 

11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Sol-
der pads for 6 additional outputs, logic level, servo outputs as well as SUSI. 

MX633 with 8-pin plug as per NEM652 on 70 mm wires. 

MX633 with 22-pin PluX connector mounted on decoder board. 

 

 

 

20.5 x 15.5 x 3.5 mm      Non-Sound  -  1.2 A  -  6 Fu-Outputs  -  2 Servos  -  SUSI 

MX634 

Family 

H0-Decoder, with large processor (as MX63)and energy storage circuitry 

TYPICAL APPLICATON: HO and (smaller) O gauge.  

MX634 plug configurations: 

MX634D 

MX634C 

MX634 with 21-pin ñMTCñ plug mounted on decoder board. 

MX634D but for Märklin, Trix or similar; FO3, FO4 as logic level outputs. 

26 x 15 x 3,5 mm     Non-Sound  - 1,8 A -10 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC          

MX635 

Family 

High performance-decoder, with energy storage circuitry,  
       Low heat production because of synchronous rectifier, 
Types with low voltage supply for Fu-outputs. 

TYPICAL APPLICATION: HO, gauge O.  

MX634 plug configurations: 

MX635 

MX635R 
MX635P22 
MX635V 

MX635W 

11 Anschlussleitungen (120 mm) für Schiene, Motor, 4 Fu-Ausgänge, Löt-Pads 
für 6 weitere Fu-Ausg., Logikpegel-Ausgänge, Servo-Steuerleitungen, SUSI. 

Wie MX635, with 8-pin plug as per NEM652 on 70mm wires. 

Wie MX635, with 6-pin plug as per NEM651 on 70mm wires 

Ausführungen mit Niederspannungsversorgung für die Fu-Ausgänge: 
        é V - 1,5 V             é W - 5 V      

26 x 15 x 3.5 mm     Non-Sound  - 1,8 A - 6 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC          

MX636 

Family 

High performance-decoder, with energy storage circuitry,  
       Low heat production because of synchronous rectifier, 
Types with low voltage supply for Fu-outputs. 

TYPICAL APPLICATION: HO, gauge O.   

MX636 plug configurations: 

MX636D 

MX636C 

MX636VD 

MX636VW 

.WIth 21-pole ñMTCñ - interface mounted on decoder board. 

As MX636D, abut FA3, FA4 as logic leven outputs 

Version with low voltage supply for Fu-outputs: 
        é V - 1,5 V             é W - 5 V    

22  x 15 x 3.5 mm     Non-Sound  - 1,2 A  -  9 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC          

MX637P22 HO decoder only with PluX-22 interface  

 
20.5  x 15.5 x 3.5 mm   Non-Sound  - 1,2 A  -  6 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC 

MX638D,C HO decoder only with PluX-22 interface MTC-21 (21MTC)  

 



 Page 4                   Non-Sound Decoder MX618 - MX638 and Sound Decoder MX640 - MX659  

SOUND DECODERS: 

MX647, MX646 
Production ended in 2012 and 2015 respectively;  
replaced by MX649. 

20 x 11 x 4mm            SOUND      -    0.8A    -    6 Fu-Outputs   -   2 Servos   -   SUSI        

MX648 
Family 

Subminiature-Sound-Decoder,  1 Watt Audio on 8 Ohm speaker 
TYPICAL APPLICATION: Vehicles in N, TT, HOe, HOm and in HO vehicles with 
limited space. 

MX648 plug configurations: 

MX648 11 highly flexible wires for pick-up, motor, 4 Fu-Outputs, speaker, solder pads 
for 2 more Fu-Outputs as logic level outputs, servos and SUSI. 

MX648R MX648 with 8-pin plug as per NEM652 on 70mm wires. 

MX648F MX648 with 6-pin plug as per NEM651 on 70mm wires. 

MX648P16 MX648 with 16-pin PluX connector (male), 4 function outputs through plug. 

 

 

23 x 9 x 4mm             SOUND     -   1.0A   -   4 Fu-Outputs   -   2 Servos   -   SUSI   

MX649 

Family 

Miniature-Sound-Decoder,  1 Watt Audio on 8 Ohm speaker 
TYPICAL APPLICATION: Vehicles in N, TT, HOe, HOm and in HO vehicles with 
limited space. 

MX649 plug configurations: 

MX649 11 highly flexible wires for pick-up, motor, 4 Fu-Outputs, speaker, 2 solder pads 
for logic level outputs, servos and SUSI. 

MX649N MX649 with 6-pin plug as per NEM651 mounted on circuit board and two addi-
tional speaker wires. 

MX649L MX649 with 90
 o
 6-pin plug as per NEM651 mounted on circuit board and two 

additional speaker wires.  

MX649R MX649 with 8-pin plug as per NEM652 on 70mm wires. 

MX649F MX649 with 6-pin plug as per NEM651 on 70mm wires. 

MX647L Produced only during Oct. 2010, before the MX646 became available. 

 

 MX640, MX642, MX643 
Production ended in 2011;  
replaced by MX645 and MX644. 

30 x 15 x 4mm             SOUND     -   1.2A   -   8 - 10 Fu-Outputs   -   2 Servos   -   SUSI    

MX645 

and 

MX644 

Family 

MX645 and MX644 replace MX640, MX642 MX643é 

H0-Sound-Decoder with 10 (MX645) or 6 (MX644) function outputs, 3 Watt 
audio on 4 Ohm speaker (or 2 x 8 Ohm), with energy storage circuitry. 

TYPICAL APPLICATION: HO, O and similar gauges. 

MX645/MX644 plug configurations:      ATTENTION: OEM installed decoder sometimes have less function outputs. 

MX645       13 highly flexible wires (120mm) for pick-up, motor, 4 Fu-Outputs, speaker, ener-
gy storage circuitry, solder pads for additional 6 Fu-Outputs, servos and SUSI. 

MX645R MX645 with 8-pin plug as per NEM652 on 70mm wires. 

MX645F MX645 with 6-pin plug as per NEM651 on 70mm wires. 

MX645P16 MX645 with 16-pin PluX connector, 4 Fu-Outputs through plug. 

MX645P22 

MX644D 

MX644C 

MX645 with 22-pin PluX connector, 9 Fu-Outputs (+ extra output outside plug). 

Similar to MX645 but with 21-pin ñMTCñ plug mounted on circuit board. 

Similar to MX645 but for Märklin-, Trix etc.; with FO3, FO4 logic level only. 

25 x 10.5 x 4mm             SOUND     -   0.8A   -   4 Fu-Outputs  + 2 Logic level   -   SUSI    

MX658N18 Next18 Sound-Decoder, (ñRail communityò standard RCN-118) 

20 x 9,5 x 4 mm    SOUND -   0,8 A  -  4 Fu-Ausgänge + 2 Logikpegel - SUSI - DCC, MM, DC, AC 

MX659N18   Next18 - Sound-Decoder (ĂRailcommunityñ Norm RCN-118) 
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2 Technical Information 

Allowable track voltage   .............................................................................................................  min. 10 V 
           MX620, MX640 (discontinued), MX616  ..........................................................................  max. 24 V 
           MX600 éééééééééééééééééééééééééé ........... ééééé... max. 30 V 
           MX617,MX618,MX621,MX622,MX623,MX634  ...............................................................  max. 35 V 
           MX646,MX647,MX648,MX649,MX658  ...........................................................................  max. 35 V 
           MX630,MX631,MX632,MX633,MX644,MX645  é digital or DC-analog  ..........................  max. 35 V 
           MX630,MX631,MX632,MX633,MX634,MX644,MX645 with AC analog, é max. pulse... 50 V 
max. continuous motor current: MX616, MX617, MX618, MX620, MX621, MX649  ..........................   0,7 A 
                                                 MX600, MX622, MX623, MX648, MX658  ........................................   0,8 A 
                                                 MX630, MX631, MX646  ..................................................................   1,0 A 
                                                 MX633,MX634,MX635, MX636, MX637, MX638,  
                                                 MX640,MX642,MX643,MX644,MX645 .............................................   1,2 A 
                                                 MX632  ............................................................................................   1,6 A 
                                                 Adapter board ADAPLU or ADAMTC with decoder   .........................   1,8 A 
Peak motor current:   MX600, MX616, MX617, MX618, MX620, MX621, MX623, MX646  ................  1,5 A 
                                   MX648, MX649, MX658 ..................................................................................  1,5 A 
                                   MX630 to MX634, MX640 to MX645 for about 20 sec  ...................................   2,5 A 
Maximum total function output, continuous *) MX616, MX617, MX618, MX620 ................................   0,5 A 
                                                         MX621,MX646 to MX658 .........................................................   0,5 A 
                                                         MX630 to MX634, MX640 bto MX645  ......................................   0,8 A 
Maximum continuous current for LED outputs .. MX640,MX642,MX644  .................................  10 mA each 

Maximum continuous total current (motor and functions)  ..............   =  maximum continuous motor current 
opperating temperature   ....................................................................................................   - 20 to 100 °C 
MX640 to MX660: Sound sample memory  ..................................................  32 Mbit (= 180 sec at 22 kHz) 
MX640 to MX660: Sample rate  .............................................. depending on sound sample... 11 or 22 kHz 
MX640 to MX660: Number of independent sound channels  ...................................................................  6 
MX640 to MX660: Sound amplifier output (Sinus)  ................  (MX640,MX646,MX648) 1,1 W, (others) 3 W 
Speaker impedance  ................................................... (MX640,MX646 to MX660) 8 Ohm, (others) 4 Ohm 
Dimensions (L x W x H) é... MX600, MX600P12  ............................................................. 25 x 11 x 2 mm 
                                              MX616  .................................................................................  8 x 8 x 2.4 mm 
                                              MX617  ................................................................................  13 x 9 x 2.6 mm 
                                              MX618  .............................................................................  15 x 9,5 x 2.8 mm 
                                              MX620, MX620N (excluding pins)  .......................................  14 x 9 x 2.5 mm 
                                              MX621, MX621N (excluding pins)  ....................................  12 x 8,5 x 2.2 mm 
                                              MX622, MX622P16 (height without pins)  ............................   16 x 9 x 2.5 mm 
                                              MX623, MX623P16  .........................................................   20 x 8.5 x 3.5 mm 
                                              MX630, MX630P16 (height without pins)  ..........................   20 x 11 x 3.5 mm 
                                              MX631, MX631D/C, MX634, MX634D/C  .......................   20.5 x 15.5 x 4 mm 
                                              MX632, MX632D ..............................................................   28 x 15.5 x 4 mm 
                                              MX633, MX633P22, MX637  ............................................... 22 x 15 x 3.5 mm 
                                              MX635, MX636 ................................................................... 26 x 15 x 3.5 mm 
                                              MX634, MX638 ............................................................. 20.5 x 15.5 x 3.5 mm 
                                              MX646, MX646N ...............................................................  28 x 10.5 x 4 mm 
                                              MX648, MX648P16 (height without pins)  .............................. 20 x 11 x 4 mm 
                                              MX648N, MX649N (without pins) ...........................................  23 x 9 x 4 mm 
                                              MX640  ..............................................................................  32 x 15.5 x 6 mm 
                                              MX642, MX643, MX644, MX645  .........................................   30 x 15 x 4 mm 
                                              MX658  ..............................................................................  25 x 10.5 x 4 mm 
                                              MX659  ................................................................................  20 x 9.5 x 3 mm 
                                              MX660  .................................................................................42 x 9 x 4.2 mm 
                                              Adapter boards ADAPLU -MTC with decoder . ........ 45 x 15 (26,5) x 4 (6) mm 

*) The short circuit protection is carried out for the total current of all outputs. Use the ñsoft startò option (i.e. CV #125 = 52) to prevent 

cold-start problems of light bulbs (in-rush current interpreted as a short circuit, which leads to the output being turned off)! 

 

The decoder type can be read out in CV #250:   190=MX659     199=MX600     200=MX82     201=MX620 
194=MX660   195=MX616  196=KISS Silberlinge 197 = MX617 198=FLM_E69 
199= MX600  200=MX82  201=MX620  202=MX62   203=MX63 
204=MX64  205=MX64H  206=MX64D  207=MX680  208=MX690 
209=MX69  210=MX640  211=MX630-P2520 212=MX632  213=MX631 
214=MX642  215=MX643  216=MX647   217=MX646   218=MX630-P25K22 
219=MX631-P25K22 220=MX632-P25K22 221=MX645   222=MX644   223=MX621 
224=MX695-RevB 225=MX648  226=MX685   227=MX695-RevC 228=MX681 
229=MX695N 230=MX696  231=MX696N 232=MX686   233=MX622 
234=MX623  235=MX687  236=MX621-FLM 237=MX633  238=MX820RevA 
240=MX634  241=MX686B 242=MX820RevB 243=MX618   244=Roco NextG 
245=MX697  246=MX658  247=MX688  248=MX821  249=MX648-RevC,D 
250=MX699  251=Roco 2067 252=Roco ICE 253=MX649  254=MX697-RevB 

Software Update: 

ZIMO DCC decoders can be updated by the user. An update device such as the ZIMO decoder up-
date module MXDECUP, from 2011 MXULF, system-cab MX31ZL or command station MX10 is 
required. The update process is carried out by a flash drive (MXULF, MX31ZL / MX10) or by a PC 
with Windows operating system and the program ZIMO Firmware Flasher (in the bundle with ZSP).   

The same hardware, but ZSP (software) is also used for uploading sound projects into ZIMO sound 
decoders. 

There is no need to remove the decoder or to open up the locomotive. Just set the locomotive on a 
section of track connected to the update module and start the update with the computer or other 
equipment mentioned above. 

NOTE: Equipment inside the locomotive that is powered directly from the track (not through the de-
coder) can interfere with the update procedure. The same is valid for energy buffers that are in-
stalled without heeding the advice in the ñInstallation and wiringò chapter, section ñUse of an external 
energy sourceò (regarding a choke coil). 

See the last chapter in this manual for more information on updating decoders or www.zimo.at! 

Of course, SW updates can be done by ZIMO or your ZIMO dealer for a small fee. 

Overload and Thermal Protection: 
The motor and function outputs of ZIMO decoders are designed with lots of reserve capacities and 
are additionally protected against excessive current draw and short circuits. Cut-outs are encoun-
tered if the decoder is overloaded.  

Even though the decoder is well protected, it is not indestructible. Please pay attention to the following: 

Wrong decoder contact, if, for instance, the motor leads have contact to track power or an overlooked connection 
between the motor brushes and rail pick-ups is not always recognized by the overload protection circuit and could 
lead to damage of the motor power amplifier or even a total destruction of the decoder.  

Unfit or defective motors (e.g. shorted windings or commutator) are not always recognized by their high current 
consumption, because these are often just short current spikes. So, they can lead to decoder damage including 
damage to power amplifiers due to long-term exposure. 

The power amplifiers of loco decoders (motor as well as function outputs) are not only at risk of overcurrent but al-
so voltage spikes, which are generated by motors and other inductive consumers. Depending on track voltage, 
such spikes can reach several hundred volts and are absorbed by special protection circuits inside the decoder. 

This is why the voltage shall not be too high, i.e. not higher than intended by the corresponding vehicle.  

All ZIMO decoders are equipped with temperature sensors to measure their own operating temperature. 
Power to the motor will be turned off once that temperature exceeds 1000C. The headlights start flashing 
rapidly, at about 5 Hz, to make this state visible to the operator. Motor control will resume automatically af-
ter a drop in temperature of about 200C, typically in about 30 seconds. 
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M X617

C onnection Side

Right rail (red)

Front light (weiss)
Left rail (black)

Motor left (grey)

Rear light (yellow)

Motor right (orange)

Function output FO 1

Solder pads

Function output FO2
Function output FO3

Function output FO4

Ground

Positivo

M X617N   

C onnection Side
(This is the correct position to plug the decoder into the loco board!)

Right rail 

Front light 

Left rail 

Motor left 

Rear light 

Motor right 

Function output FO 1

Solder pads

Function output FO2
Function output FO3

Function output FO4

Ground

Positive

M X616

C onnection Side

M X616N   

Processor Side
(This is the correct position to plug the decoder into the loco board!)

Right rail (rot)

Front light (white)

Left rail (black)

Motor left (grey)

Rear light (yellow)

Motor right (orange)

Positive

Function output FO 1

Solder pads

Function output FO2

Function output FO3

Function output FO4

Ground

Right rail 

Front light 

Left rail 

Motor left 

Rear light 

Motor right

M X 6 8   Top  View3 D , C  

+ 5 V 20 mA0 
Function output FO3
Function output FO2
Function output FO1
Common positive
n.c.
Motor left 
Motor right
Ground
Rail left
Rail right

Index pin
n.c.
n.c.
Front light
Rear light 
SUSI Data O (F 8, Servo 2)
SUSI Clock O (F 7, Servo 1)

4Function output FO
5 Function output FO logic level
 Function output FO6 logic level

n.c.

Programming CV # 8 = 3     >    converts MX634D to MX634C (outputs FO3, FO4 become logic-level outp uts)
Programming CV # 8 = 4     >    converts MX634C to MX634D (outputs FO3, FO4 become Ănormalñ (amplified) outputs)

P ro g ra m m i p a d s,n g  
 !d o  n o t to u ch

Function output FO3
SUSI Data (Servo 2)
n.c.

ightMotor r
eftMotor l

Right rail
Left rail
Function output FO1
Function output FO2

5Function output FO
7Function output FO

Switch inpput  
SUSI Clock (Servo 1)
Ground
Front light
Common positive (+)
--- (Index)

Rear light
---
Function output FO8

4Function output FO
6Function output FO

M X 637P 22 Top  View )(w ith  P lu X 22

P ro g ra m m i p a d s,n g  
 !d o  n o t to u ch

M X 635P 22   Top  View  )(w ith  P lu X 22

Switch input 
SUSI Clock (Servo 1)
GROUND
Front light
Common positive (+)
--- (Index)
Rear light 
Speaker
Speaker
Function output   FO4
Function output   FO6

Function output   FO3
SUSI Data (Servo 2)
Capacitor positive
Motor right
Motor left
Rail right
Rail left
Function output   FO1
Function output   FO2
Function output   FO5
Function output   FO7

P ro g ra m m i p a d s,n g  
 !d o  n o t to u ch

M X 635  w ith  w ires    Top  View

Function Output FO4
Function Output FO5
Function Output FO6
Function Output FO7

Function output FO1
Function output FO2

Left rail
Rear light

Rail right

Motor right
Motor left

yellow

 green

brown

orange

grey

red

black

  

Front light (= Lfor)
Com. pos. (+)

white

blue

Cap. pos.
GROUND

SUSI Data (Servo 2)   SUSI Clock (Servo 1)
Switch input
Function output FO3 >

2
2
0
 u

F

1
6
 V

+   -

The SUSI outputs can alternatively
be used as servo outpus

M X659N18 
(Next 18)Connector S ide 

Note to FO3 a nd FO4: 
They are on the SUSI
pins as lo gic level outputs
when CV# 124, Bit 7 = 1

Left rail
Motor left
Fu-Output O2 F
SUSI ( ata)  F 4d , O , IN2
GROUND
+ Positive
Loudspeaker
Light rear
Right rail

Left rail
Light front

Loudspeaker
+ Positive
GROUND

SUSI ( lock)  F 3c , O , IN1
Fu-Output FO1

Motor right
Right rail

M X 635 B ottom

X1, X2, X3 o    =>  1.5Vpen
X1 zu => 3V
X2 zu => 5V
X2, X1 zu => 6V5
X3 zu => 12V
X3, X1 zu => 14V
X3, X2 zu => 16V
X3, X2, X1 zu => 17V

+NSP      Elko+ground
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C versions differ from the 
D versions in the design of 
function outputs FO3 and 
FO4: 

MX631D: FO3 and FO4 
outputs are ñnormalò 
amplified outputs (same as 
headlights, FO1 etc.). 

MX631C: FO3 and FO4 
are logic level outputs. 

ĂC versions differ from the 
D versions in the design of 
function outputs FO3 and 
FO4: 

MX631D: FO3 and FO4 
outputs are ñnormalò 
amplified outputs (same as 
headlights, FO1 etc.). 

MX631C: FO3 and FO4 
are logic level outputs. 
 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Program m ing pads, do not touch!

M X 631D , C    To p  S id e

+ 5 V
Function output FO3
Function output FO2
Function output FO1
Common positive
Capacitor ground 
Motor connection 1
Motor connection 2
Ground
Left rail
Right rail

Index pin
n.a.
n.a.
Front headlight
Rear headlight
SUSI Data (FO6, Servo 2)
SUSI Clock (FO5, Servo 1)
Function output FO4
n.a.
n.a.
n.a.

M X 631        B o tto m  S id e

red

black

orange

gray

blue (+)

yellow

white

green

brown

Right rail
Left rail

Motor right

Motor left

Common positive
Rear headlight

Front headlight

Function output FO1

Function output FO2

Ground

Function output FO2
Function output FO1
Front headlight
Rear headlight
Common positive (also cap. pos.)
Motor left
Motor right
Left rail
Right rail

M X 631   To p  S id e

Capacitor as
energy storage.

M X 631D , C     B o tto m  S id e

Capacitor neg.

Attention :

DO NOT connect
to the Ground pad !

brown

green

white

yellow

       blue

orange

black

red

SUSI D (FO6, Servo 2)
SUSI Cl (FO5, Servo 1)
Funct. FO4

+ 5 V

gray

Funct. FO3

Capacitor negative
  (DO NOT connect
capacitor to Ground !)

Ground

>220 uF
35 V

 -   +

Program m ing pads, do not touch! Ground

>220 uF
35 V

 -   +

If not already 
connected through
the 21-pin plug:

Function output FO1
Function output FO2

Common pos.

Capacitor 
negative

Attention:

Do not connect
to Ground pad !
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M X 6 3 3 P 2 2         To p  V ie w  with )(  Plu X22

P ro g ra m m i ,n g  p a d s
!d o  n o t to u ch

Function output   FO3
SUSI Data (Servo 2)
Capacitor positive
Motor right
Motor left
Rail right
Rail left
Function output   FO1
Function output   FO2
Function output   FO5
Function output   FO7

Function output   FO8

Switch input 
SUSI Clock (Servo 1)
GROUND
Stirnl. vorne (= Lvor)
Common positive (+)
--- (Index)
Rear light (= Lrev)
---
Function output   FO8
Function output   FO4
Function output   FO6

P ro g ra m m in g  p a d s,
d o  n o t to u ch !

Function Output FO4

Function Output FO5
Function Output FO6

Function Output FO7

Function output FO1
Function output FO2

Left rail
Rear light (= Lrev)

Rail right

Motor right
Motor left

yellow

green

brown

orange

 grey

red

black

  

Front light (= Lfor)
Com. pos. (+)

white

 blue

Cap. pos.

GROUND

SUSI Data (Servo 2)   SUSI Clock (Servo 1)

Switch input
Function output FO3

>
2
2
0 

u
F

1
6
 V

+   -

The SUSI outputs can alternatively
be used as servo outpus

M X 6 3 3  w ith  w ire s     To p  V ie w

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

purple-purple

brown

green

white

yellow

blue (+)
gray

orange

black

red

Speaker - Speaker
Function output FO2

Common positive

Right rail

Function output FO1
Front headlight
Rear headlight

Motor left
Motor right
Left rail

M X 6 4 0   Top  S ideProgram m ing pads,
do not  touch !

Sw
itc

h 
inp

ut 
1

Sw
itc

h 
inp

ut 
2

5 V,  200 mA power supply for small servos (i.e. SmartServo) M X 6 4 0  B ottom  S ide
 F O 8  F O 9

FA5

FA6

FA7

F unct ion outputs F O 4

F unct ion output  F O 3

      G round

SUSI  Data

SUSI  Clock

  SUSI  Posit ive 

logic level outputs

AT T ENT IO N:  connect

LED (10 m A) - or 

other side to Ground !

M X 6 4 0 D , C     Top  S ide

+ 5 V, 200 mA max.
Function output FO3
Function output FO2
Function output FO1
Common positive
n.a.
Motor left
Motor right
Ground
Left rail
Right rail

(= with 21-pin plug !)

Index pin
Speaker
Speaker
Front headlight
Rear headlight
SUSI Data
SUSI Clock
Function output FO4
n.a.
n.a.
Switch input 1

Program m ing pads,
do not  touch !

Sw
itc

h 
in

pu
t 1

S
w

itc
h 

in
po

ut
 2

5 V,  200 mA, for small servo

M X 6 4 0 D , C       B o ttom  S ide

 F O 8  F O 9

F O 5

F O 6

F O 7

F unct ion output  F O 4

F unct ion output  F O 3

      G round

SUSI  Data

SUSI  Clock

  SUSI  Posit ive

ATTENTION: 
The decoder can be 

plugged in from either 
side, depending on the 

circuit board in the 
locomotive.logic level outputs

AT T ENT IO N:  connect                     

LED (10 m A) - or 

other side to Ground !

(= where wires are soldered to)

(which is opposite to ñnormalò FOôs)

(which is opposite to ñnormalò FOôs)

Function output FO3

Switch input

Function output FO4
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Speaker
Speaker
Function output FO2
Function output FO1
Front headlight
Rear headlight
Common positive (also Cap. pos.)
Motor left
Motor right
Left rail
Right rail

>
2
2

0 
u
F

3
5
 V

+   -

blue
Cap. pos.

Cap.
negative

M X 642    To p  S id e

Capacitor as power back-up.

brown

green

white

yellow

       blue

orange

black

red

+ 5 V

purple

g r a y

Capacitor negative
  (This is  not the same
   as the Ground terminal !)

grayAttention:

DO NOT
connect this
wire to 
Ground !

(is identical to
the common positive terminal)

Program m ing pads,
do not touch ! Function output FO3

SUSI D (FO8, Servo 2)
SUSI Cl (FO7, Servo 1)
Fu. output FO4
Fu. output FO5
Fu. output FO6

Ground

purple

Switch input

M X 642   B o tto m  S id e

red

black

orange

gray

blue (+)

yellow

white

green

brown

purple

purple

Right rail
Left rail
Motor right
Motor left
Common positive (also Cap. pos.)
Rear headlight
Front headlight
Function output FO1
Function output FO2
Speaker
Speaker

>
2
2

0 
u

F
3

5
 V

+   -

blue
Cap. pos.

Cap.
negative

M X 642D , C     To p  S id e

Capacitor as power back-up.

grayAttention:

DO NOT
connect this
wire to Ground !

(is identical to
the common positive terminal)

Program m ing pads,
 do not touch !

(connect here if it isnôt already wired through the plug)

+ 5 V (200 mA)
Function output FO3

2
1

Common positive
Capacitor negative 
Motor connection 1
Motor connection 2
Ground
Left rail
Right rail

Function output FO
Function output FO

Index pin
Speaker 
Speaker
Front headlight
Rear headlight
SUSI Data (FO8, Servo 2)
SUSI Clock (FO7, Servo 1)

4
5
6

Switch input

Function output FO
Function output FO
Function output FO

M X 642D , C    B o tto m  S id e

(= wire side)

ATTENTION: 

The decoder can be 
plugged in from either 

side, depending on 
locomotive circuit board.

The SUSI outputs can alternatively be used
as servo, logic level or LED outputs (FO7, FO8);

LEDós must be connected to Ground
(as opposed to ñnormalò outputs) ! 

M X 643P 22    To p  S id e  (w ith P luX 2 2 )

Program m ing pads,
do not touch !

The SUSI outputs can alternatively
be used as servo outputs:

FO8
Function output FO

Function output FO
Function output FO
Function output FO
Function output FO

3              Switch input  
SUSI Data (Servo 2)              SUSI Clock (Servo 1)
ELKO Plus                             Ground
Motor rechts                           Front headlight
Motor links                          Common positive(+)
Schiene rechts                       --- 
Schiene links                          Rear headlight

1               Speaker
2               Speaker
5               FO4
7               FO6

(Index)

>
2
2

0 
u

F
3

5
 V

+   -Cap.
pos.

  Cap.
neg.
(same as
Ground)

M X 643P 16    To p  S id e  (w ith P luX 1 6 )

Program m ing pads
do not touch !

The SUSI outputs can alternatively
be used as servo outputs:

SUSI Data (Servo 2)              SUSI Clock (Servo 1)
Cap. pos.                               Ground
Motor right                             Front headlight
Motor left                            Common poisitve (+)
Right rail                                 --- 
Left rail                                   Rear headlight

1              Speaker
2              Speaker

(Index)

Function output FO
Function output FO

             Capacitor as power back-up.

(if one is mounted in loco circuit board, it is usually connected via the plug)
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Total capacity of all connected capacitor must not exceed 5000uF. NO gold cap ǇŀŎƪ όDh[aΧύ! 

Total capacity of all connected capacitor must not exceed 5000uF. NO gold cap ǇŀŎƪ όDh[aΧύ! 

ATTENTION: Decoders installed by the loco 

manufacturer (OEM versions) may have fewer function 
otuputs than shown here (i.e. only headlights, FO1, FO2), 
as the model requires. 
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 c
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Total capacity of all connected capacitor must not exceed 5000uF. NO gold cap ǇŀŎƪ όDh[aΧύ! 

FO9 and FO10 are logic level outputs 

M X 645P 22    To p  S id e  (w ith P luX 2 2 )
The SUSI outputs can alternatively
be used as servo outputs:

Function output FO3             Switch input  
SUSI Data (Servo 2)             SUSI Clock (Servo 1)
Capacitor positive                 Ground
Motor right                             Front headlight
Motor left                            Common positive (+)
Right rail                                 --- 
Left rail                                   Rear headlight
Function output FO1              Speaker
Function output FO2              Speaker
Function output FO5              FO4
Function output FO7              FO6

(Index)

>
2
2

0 
u
F

2
0
 V

+   -

Cap.
    pos.

  Cap.
negative
(same as
Ground)

M X 645P 16    To p  S id e  (w ith P luX 1 6 )

Program m ing pads,
do not touch !

The SUSI outputs can alternatively
be used as servo outputs:

SUSI Data (Servo 2)              SUSI Clock (Servo 1)
Cap. pos.                               Ground
Motor right                             Front headlight
Motor left                            Common positive (+)
Right rail                                 --- 
Left rail                                   Rear headlight
Function output FO1               Speaker
Function output FO2               Speaker

(Index)

              Capacitor as power back-up.
(is normally mounted on loco circuit board and connected via plug)

Function output FO8

Program m ing pads,
do not touch !

Function output FO8

the same for MX645P22 and MX645P16.

+   -

M X 645 w ires o n ly    To p  S id e
Program m ing pads,
do not touch !

The SUSI outputs can alternatively
be used as servo outputs:

Function output FO1
Function output FO 2

Left rail
Rear headlight

Right rail

Motor right
Motor leftFront headlight

Common power (+)

Speaker
Speaker

purple
purple

White

blue

orange

 gray

red

black

yellow

green

brown

SUSI Data (Servo 2)   SUSI Clock (Servo 1)
Cap. pos.
Ground

Switch input
Function output FO3

Function output FO
Function output FO
Function output FO
Function output FO

4
5
6
7

M X 645     B o tto m  S id e (a ll Ty pe s )

+ 5 V (200 mA) for Servos etc. -- connect to tantalum

>
22

0
 u

F
20

 V

+   -

Cap. neg. 
Cap. pos. 
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