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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-
rectrecognizeder r or s. SW updates can be done by the end user for all Z| MQ@pdeadeddr s s

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.


http://www.zimo.at/
http://www.dict.cc/englisch-deutsch/amendments.html
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15 x 9.5 x 2.8 mm Non-Sound - 0.7 A - 4 Fu-Outputs + 2 logic level i SUSI - DCC, MM, DC, AC

1 Overview

These decoders are suitable for N, HOe, HOm, TT, HO, OO, Om and O gauge engines. MX618N18 Next 181 Decoder ( fiRai | dtoynomu mStaadard RGNel18)
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 (Marklin Transformers with over- MX620 Out of production since June of 2010; replaced by MX621 and MX622.

voltage pulses for direction change. Exception: MX621 and MX640)).

12 x8.5x 2.2 mm

Non-Sound - 0.7 A DCC and DC-Analog (not for MOTOROLA)

25x11x2 mm Non-Sound - 0.8 A - 4 Fu-Outputs i DCC and DC
- - _ _ _ MX621 | Sub-miniature Decoder, with reduced ZIMO features.
MX600 A T hienc odd esingle,layer board, especially low priced Fami|y TYPCIAL APPLICATION: Vehicles in N, HOe and HOm.
=l NOTE to Typ MX600P12 (with PluX-12 interface):
amily the dimensions of this design do NOT correspond to the PluX standard.

MX600 plug configurations:

MX621 plug configurations:

MX616 plug configurations:

MX621 7 wires (120mm long) for power pick-up, motor and 2 function outputs. Two
MX600 9 wires (120mm long) for power pick-up, motor and 4 function outputs. more function outputs on solder pads.
MX600R MX600, with 8-pin plug as per NEM652 on 70mm wires. MX621N MX621 with 6-pin plug as per NEM651, mounted on the circuit board.
MX600P12 As MX600, with 12 pin PluX connector mounted on circuit board. . . .
MX621R MX621 with 8-pin plug as per NEM652 on 70mm wires.
8x8 x2.4mm Non-Sound - 0,7A - 6 Fu-Outputs -- DCC, MM and DC MX621F MX621 with 6-pin plug as per NEM651 on 70mm wires.
MX616 | Subminiature-Decoders, with reduced. Fu Mapping ZIMO characteristics; 14x9x25mm Non-Sound - 0.8A - 6 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC
Fam||y TYPICAL APPLICATION: vehicles in N, HOe, HOm. MX622 e e asdar. @i 2l L 14e fesires,
Family TYPCIAL APPLICATION: N, HOe, HOm; and HO vehicles with limited space.

MX622 plug configurations:

MX616 7 wires for power pick-up, motor, 2 function outputs (120 mm). 4 more function
outputs on solder pads. ) | ¢ ick d2f .
MX616N As MX616, w?th 6-pin plug as per NEM651, mounted onjn the circuit board. Mx622 ;g:;e;gtﬁg??utm?g oonr sglvc\;:: E:ds_fjp’ motor and 2 function outputs. Two
MX616R As MX616, with 8-pin plug as per NEM652 on 70mm wires. MX622R MX622 with 8-pin plug as per NEM652 on 70mm wires.
MX622F MX622 with 6-pin plug as per NEM651 on 70mm wires.
13x9 x2.6 mm Non-Sound - 0,7A - 6 Fu-Outputs -- DCC, MM and DC MX622N MX622 with 6-pin plug as per NEM651, mounted on circuit board.

MX617 | Subminiature-Decoder, with reduced Fu Mapping ZIMO characteristics; 20x85x3.5mm Non-Sound - 0.8 A - 4 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC
Family TYPICAL APPLICATION: Vehicles in N, HOe, HOm.
Small Decoder; built especially narrow for universal applications in tight spac-
o MX623 | es.
MX617 plug configurations: . .
Family TYPICAL APPLICATION: HO and TT... Due to excellent dielectric strength
MX617 7 wires for power pick-up, motor, 2 function outputs (120 mm). 4 more function (50V), it is also suitable for AC analog with the old Marklin transformer.
outputs on solder pads.
MX617N As MX617, with 6-pin plug as per NEM651, mounted on the circuit board.. MX623 plug configurations:
MX617R As MX617, with 8-pin plug as per NEM652 on 70mm wires
MX617F As MX617, with 6-pin plug as per NEM651 on 70mm wires. MX623 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.
MX623R MX623 with 8-pin plug as per NEM652 on 70mm wires.
MX623F MX623 with 6-pin plug as per NEM651 on 70mm wires.
MX623P12 MX623 with 12 pin PluX connector, mounted on circuit board.




Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX659

20 x 11 x 3.5mm

Non-Sound - 1.0A - 6 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC

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

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 Marklin transformers.

MX634
Family

HO-Decoder, with large processor (as MX63)and energy storage circuitry
TYPICAL APPLICATON: HO and (smaller) O gauge.

MX630 plug configurations:

9 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Solder

MX634 plug configu

rations:

MX634D
MX634C

MX634 with 21-p i n
MX634D but for Méarklin, Trix or similar; FO3, FO4 as logic level outputs.

A MT Cnfiounted an glecoder board.

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.

MX630 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 High output decoder, with built-in energy storage circuitry.
. TYPICAL APPLICATON: HO, O and similar gauge, especially for vehicles with
Family low-voltage bulbs (1.5 or 5V).

MX632 plug configurations:

MX632

MX632R
MX632D
MX632C

MX632V, VD
MX632W, WD

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.

MX632 with 8-pin plug as per NEM652 on 70mm wires.
MX632 with 21-pin iIMT C i pmlountgd on decoder board.
As MX631D but for Marklin, Trix or similar; FO3, FO4 as logic level outputs.

Decoders with low voltage supply for function outputs:
V=15V, W =5V, ...VD or ...WD = with 21-pin plug.

MX634 plug configu

rations:

MX635

MX635R
MX635P22
MX635V
MX635W

11 Anschlussleitungen (120 mm) fir Schiene, Motor, 4 Fu-Ausgéange, L6t-Pads
fur 6 weitere Fu-Ausg., Logikpegel-Ausgénge, 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
Ausfihrungen mit Niederspannungsversorgung fur die Fu-Ausgéange:

éVv-1,5 V -5V e W

26 x 15 x 3.5 mm

Non-Sound - 1,8 A - 6 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC

22x15x3.5mm 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.

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 i MT G interface mounted on decoder board.
As MX636D, abut FA3, FA4 as logic leven outputs

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

22 x15x3.5mm 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 x15.5x 3.5

MX638D,C

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

mm Non-Sound - 1,2 A - 6 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC
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SOUND DECODERS:

MX647, MX646

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

MX640, MX642, MX643

Production ended in 2011;
replaced by MX645 and MX644.

20 x 11 x 4mm

SOUND - 0.8A - 6Fu-Outputs - 2Servos - 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:

30 x 15 x 4mm SOUND - 1.2A - 8-10Fu-Outputs - 2 Servos - SUSI
MX645 | MX645 and MX644 replace MX640, MX642 MX643¢é
and HO-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.
MX644 _ -
; TYPICAL APPLICATION: HO, O and similar gauges.
Family

MX645/MX644 plug configurations:

ATTENTION: OEM installed decoder sometimes have less function outputs.

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 - 4Fu-Outputs - 2 Servos - SUSI

MX649 Miniature-Sound-Decoder, 1 Watt Audio on 8 Ohm speaker
. TYPICAL APPLICATION: Vehicles in N, TT, HOe, HOm and in HO vehicles with
Family limited space.

MX649 plug configurations:

MX649

MX649N

MX649L

MX649R

MX649F
MX647L

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

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

MX649 with 90° 6-pin plug as per NEM651 mounted on circuit board and two
additional speaker wires.

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

MX649 with 6-pin plug as per NEM651 on 70mm wires.
Produced only during Oct. 2010, before the MX646 became available.

MX645

MX645R
MX645F
MX645P16
MX645P22
MX644D
MX644C

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.

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

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

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

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

Similar to MX645 but with 21-pin iMT CA  prlountgd on circuit board.
Similar to MX645 but for Méarklin-, Trix etc.; with FO3, FO4 logic level only.

25 x 10.5 x 4mm

SOUND - 0.8A - 4Fu-Outputs + 2 Logic level - SUSI

MX658N18 | Nextl8 Sound-Decoder, ( i Ra i |

communi t-M8 stand

20x9,5x4mm SOUND

0,8 A - 4 Fu-Ausgange + 2 Logikpegel - SUSI - DCC, MM, DC, AC

MX659N18

Next18 - Sound-Decoder ( ARai | communi-iig)i Nor m
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2 Technical Information

AllOWADIE TraCK VOITAGE .....eiieiiieiiiiie ittt ettt et min. 10 V
MX620, MX640 (discontinued), MX616 .. max. 24 V
MX600 ééééééééééééceééééééééeéééede..ééééeée. . .

MX617,MX618,MX621,MX622,MXB23,MXB34 ........cceervriiiiiiriiiiiiie e max. 35V

MX646,MX647,MX648,MX649,MX658 ... max. 35V

MX630, MX631, MX632, MX633, MX6 4-d4naldgX.6..4.5......... é....thaxg3b V a |
pul se.

MX630,MX631,MX632,MX633,MX634,MX644,MX645 with AC analo g, €
max. continuous motor current: MX616, MX617, MX618, MX620, MX621, MX649 ....

ma x .
0,7A

MX600, MX622, MX623, MX648, MX658 ... 0,8A
MX630, MXB3L, MXBAG ..iciiiiiiiiiiiis i 10A

MX633,MX634,MX635, MX636, MX637, MX638,
MX640,MX642,MX643,MX644,MXB45 ........c..coovvviiiiiiiiiiiniinis 12A
MXB32 ..o ... 16A
Adapter board ADAPLU or ADAMTC with decoder ......... ... 1,8A
Peak motor current:  MX600, MX616, MX617, MX618, MX620, MX621, MX623, MX646 ................ 15A
MX648, MXB4, MXB5B........ccruiiiiiiiiieiiiiiie e 15A
MX630 to MX634, MX640 to MX645 for about 20 SEC ......cceeeeeeeeeeeeeeieeeeeee, 25A
Maximum total function output, continuous *) MX616, MX617, MX618, MX620 .........ccccecvrrcreereerennnn 05A
MX621,MX646 to MX658 ..........ceevvvenene ... 0,5A
MX630 to MX634, MX640 bto MX645 .........c.cccevvvviiieiiriiee. 0,8A
Maximum continuous current for LED outputs .. MX640,MX642,MX644 ..........c.cccccccvnviinnnnnnn. 10 mA each
Maximum continuous total current (motor and functions) .............. = maximum continuous motor current
OPPErating tEMPEIALUIE  .........ceeiiiiiiieie ettt s -20to 100 °C
MX640 to MX660: Sound sample MEMOTY .........cccveiieiiriiieiie e 32 Mbit (= 180 sec at 22 kHz)
MX640 to MX660: Sample rate .........cccecoeererriieiienieseeieee depending on sound sample... 11 or 22 kHz
MX640 to MX660: Number of independent sound channels ..............ccoooiiiiiiieiiciic e 6
MX640 to MX660: Sound amplifier output (Sinus) ................ (MX640,MX646,MX648) 1,1 W, (others) 3 W
Speaker impedanCe .........cccoocvviiiieniiiiiiiiine e . (MX640,MX646 to MX660) 8 Ohm, (others) 4 Ohm
Dimensions (L xW x H) é . 25x11 x2mm
8 x8x2.4mm
................................................................................ 13x9x2.6 mm

.15x9,5x2.8mm
... 14x9%x2.5mm
.12x8,5x2.2mm

MX620, MX620N (excluding pins)
MX621, MX621N (excluding pins) ....
MX622, MX622P16 (height without pins) ... 16 x9x25mm
MX623, MX623P16 .....cccovvveriiiieiiiieniieenns 20 x8.5x3.5mm
MX630, MX630P16 (height without pins) ............cccceeeeenne 20x11x3.5mm
MX631, MX631D/C, MX634, MX634D/C .....cccceveevvennnns 20.5x15.5 x4 mm
MX632, MX632D ......ccevvvviiiiiiiiiiiiiiininns . 28x155x4 mm
MX633, MX633P22, MX637 ... .22 x15x3.5mm
MX635, MX636.. .26 x15x 3.5 mm
MX634, MX638. 0.5 x 15.5 x 3.5 mm
MX646, MXB46N ......covvvviviiririnnnnns ..28x10.5x4 mm

MX648, MX648P16 (height without pinsS) ..........ccccevevvveiinnenne 20x 11 x4 mm
MX648N, MX649N (Without PiNS) ........ceveeiiiiiiiiiieeiiiiiieieeeenns 23 x9x4 mm
MX6B40 ... 32 x15.5x 6 mm
MX642, MX643, MX644, MX645 . 30x15 x4 mm

.. 25x10.5x4 mm
.20x9.5x 3 mm

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

ma X .

t h e 52)dotpeventc ur r

B O

ent grfa didp'in trHpePature of atbtie20°C! &/pifally ih about Fo'skcondsP t i on (i . e.
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The decoder type can be read out in CV #250: 190=MX659 199:M>600 200=MX82 201=MX620

194=MX660 195=MX616 196=KISS Silberlinge 197 = MX617 198=FLM_EG69
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=MX63P2520 212=MX632 213=MX631
214=MX642 215=MX643 216=MX647 217=MX646 218=MX63P25K22
V19=MX63R25K22 220=MX63R25K22 221=MB45 222=MX644 223=MX621
224=MX69R8evB 225=MX648 226=MX685 227=MX69RevC 228=MX681
229=MX695N 230=MX696 231=MX696N 232=MX686 233=MX622
B3F=MX623 235=MX687 236=MX62HLM 237=MX633 238=MX820ReVvA
52¢0=N)X634 241=MX686B 242=MX820RevB  243=MX618 244=Roco NextG
245=MX697 246=MX658 247=MX688 248=MX821 249=MX64RBevC,D
250=MX699 251=Roco 2067 252=Roco ICE 253=MX649 254=MX69RevB

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
energy sourceo (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.

advi ce i rJsetoharexterhah s t

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 100°C. The headlights start flashing

rapidly, at about 5 Hz, to make this state visible to the operator. Motor control will resume automatically af-
i CV #125 =

a
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MX616N

MX616 Processor Side

Connection Side

(Thisis the correct position to plug the decoder into the loco board!)

Jemmnn g l m— Rear light

Solder pads d— Fostie
p . L .E— Motor right (orange)
Gound [ L=—Vourleft(grey) [ |
Function output FO4 [ | = Rightrail (fof .

Function output FO3 [ ] -
Function output FO2 ]
Function output FOL [ - .

[ == Leftrail (black)
[ === Frontlight (white)
[ =L—Rear light (yellow)

-. m— ront light
I m— | eft rail
-I m— Right rail
m— \lOtOr left
m— Otor right

MX637P22 Top View (with Plux22)
1Er== Function output FO3
I iz =E l SUSI Data (Servo 2)
-] n.c.
1 — l Motor right
- Motor left
] =1 Right rail
] = = Left rail
HITTAR T Function output FOL

{EII
=
O

Programming pads,
do nottouch !

Function output FO2
Function output FO5
Function output FO7

Switch inpput

SUSI Clock (Servo 1)
Ground

Front light

Common positive (+)
--- (Index)

Rear light

Function output FO8
Function output FO4
Function output FO6

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

MX617
Solder pads connection Slde

| .
Function output FO1 [[_mm [ E Rear light (yellow)

Function output FO2 I:I- (1} ; A
Function output FO3 . . . W= —rrontlight (weiss)

; I Bl g —Leftrail (black)
Function output FO4 |=| [ | l- .E Right rail (red)

.E—Motor left (grey)
‘ 1T -.E—Motor right (orange)

Positivo

Ground

MX617N

Connection Side
Solder pads (thisis the correct position to plug the decoder into the loco board!)

Fundtion output FO1 [ Jmm N _ = N [ Rear light

Fundtion output FO2 [ m [
Fundion output FO3 [ il =1 .. I B === Frontlight

Fundtion output FO4 [I gL .E— Ié?;r:tarln

Ground |:|I= — I -E— Motor left
Positive D- I (1] -.EP— Motor right

MX635 with wires

Programming pads,
do nottouch !

mnan
|||||Ei"'-'

Top

The SUSI outputs can alternatively

View
Function output FO3
Switch input

K

Cap. pos.

be used as servo outpus

MX635 Bottom

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

= GROUND =~

—22% \otor right

+NSP ground Elko+

MX635P22

Programming pads,
do nottouch !

T |

Top View (with Plux22)

Function output FO3
SUSI Data (Servo 2)

Switch input
SUSI Clock (Servo 1)

- . ; dy | Capacitor positive GROUND
- [— ET' Front light (= Lfor) = \otor left B - 1 ] 1 E 3 l - Motor right Front light
| - I - L] C=————Com. pos. (+) d Rail right = lal= ! Motor left Common positive (+)
ini = . - I — Left rail ini 11 L) Rail right - (index)
- LLENCY | ] Rear light - [ | Rl Rail left Rear light
= 11t 1 —— green TR - I Function output FOL  Speaker
1 “ - [ ~— bown FUNction output Fg; L1 Function output FO2  Speaker
, Function output F X1, X2, X3 pen => 1.8V | Function output FO5  Function output FO4
Euungon 8£$%‘5‘ Gu= - ! I Function output FO7  Function output FO6
ncton X2, X1 =>6V5
Function Output FO6 X3 zu = 12w
Function Output FO7 X3, X1 zu => 14V
X3, X2 zu => 16V
MX638D,C Top View G
’ P MX659N18
Inni= 1 +5V 200 MA Index pin Connector Side (Next 18)
Function output FO3 n.c. . I-m== . | Left rail Left rail
Function output FO2 n.c. (] Motor left Light front
Function output FO1 Front light ns Fu-Qutput FO2 Loudspeaker
Common positive Rear light "1 (S;légu%t)a)’ FO4, IN2 ERF’SSU'T"\IVS
e U3l Daa (FO8, Servo 2) L] +Positive SUSI @lock), FO3, IN1
Motor left SUSI Clock (FO7, Servo 1) l" Loudspeaker utput FO1
Motor right Function output FOt =1V I . - Light rear Motor right
Ground Function output FGb logic level Right rail Right rail
Rail left Function output FG5 logic level Note to FO3 and FO4:
Rail right p g They are on the SUSI
9 n.c. pins as b gic level outputs
when CV# 124, Bit7=1
Programming CV #8=3 > converts MX634D to MX634C (outputs FO3, FO4 become logic-level outp  uts) _
Programming CV # 8 = 4 converts MX634C tied)ddutpus34D (out puts FO3, FO4 become Anor mal




Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX659

MX618N18
Connector Side (Next 18)
y Left rail Left rail
~ Motor left Light front
~ Fu-Output FO2 Fu-Output FO6
= SUSI LSdata) or FO4 + Positive
g G GROUND
o + Posmve SUSI (clock) or FO3
i Fu-Output FO5 u-output FO1
. Light rear Motor right
Right rail Right rail

Note to FO3 and FO4:
They are on the SUSI
pins as logic level outputs
when CV#124,Bit 7 = 1

Note FOS5 and FO6 are logic level outputs only.

MXG622, MX622R, MXG622F
(MXE20 ia similar)

Connection Side Wires
Solder pads Pasitive (blua)
Motor gnran L]
Furiclion Oulput Fa2 Motor (gray
Funcsion Cutpur FO1 Rail (red)
Posilroe fior “SLIST Rail k:l
e Frontlight (white
“SUSF DATA or FO4 4 E )
GROUMD Rear light (yellow)

[
Pragrammiing pads.
da not fouch |

Page 7

MXE20N or MX622N (with G-pin plug on board)
Processor Side

{This is the comect posilion ko plug the decader inlo the leca board 1)
Rear light

Front light

Laft rail

Right rail

Maodor laft

Motor right

MXE00, MXEDDR Wire side, top
[Eingle-layer board}

MXE621, MXE21R, MXE21F
Wire side

Wires
Mator righl (arange) Programiming pads,
Fror hsclgh - L} s do nei toueh | TSN Positive (blue)
ok e ray|
¥ Comenen posiive | bhue) —— Motor EDFEI.“?E:I
vl o Rlighl rai [ — [Viotor
g Lelirsl (leck) Solder pads — Rail(re
rees ™ Frenl headlighl = Liev) yellow il I:i aﬁ Ly
I

Makeshift ground teeminal if requined
bebween the disdes and the capachar

Fundian culput FO1  igresn)
Fundian culpu FO2  Broar]

Funetion cutpul FO1

Functan culpul FO2 fDr

Lrey (yellow)

MX621N (= MXE21 with 6-pin plug on board)
Controller side

[lhiz is also lhe corecl inslallatan pasitsan |)

Lray

Lfar

Laft rail
Raghit rail
hator laft
Mator right

MX623 Top View, wired side

Progrumeming pems
a0 ok ek |

NS e

MX623 Top View, pin-out (PluX-12)

Programming pats
a0 ned Souch

Motex gt {orange) Motor right Lfor
.' (vFrenl headight ( Lor) white Motor le Gem. Pluspol (+)  FO3, Fod are logic
o Moker e (grmy) Right rail level outputs |
wive Common postive Ib‘-rl S e

Right rai Left rial Lrey /

Lot rad um; Function outputs FO1 FO3

Resr headigt | Lrev) yeliow Function outputs  FO2 FO4

SUSI Clock or Servo 2, FO8
SUSI Data or Servo 1, FOS

MX623 Bottom View

GROUND

Programming pede
do not wuch ¢

MX630 Top View, wired side

ey

;mxmmm: ':::'?' SUSI, Servo's (2, 1) or FAB, FAS
Froot headight (~ Lﬁ;u whie Cm&%‘mggtpos (’) GROUL?oDr
;33',:'.' e Motor left Common pos. (+)
L 13l (thack) Right rail wee (Incsen)
o R huadight {» Lev) yellow Left rail Lrev
, Function aufput FO1  (green) Function output FO1 FO3
Fundion oot FOZ  (beown) Function output FO2 Fod

LS ;qr'n'-hﬂuuh
_Gormiimeh |

Frogramming sese.
S not kouch |

MX630 Top View, pin-out

MX6E30P (with PluX16)

SUSI, Servo's (2. 1) or FO6, FOS
Common pos. (+) GROUND

Motor ri Front light (= Lfor;

Motor le Common pos (0
ight rail

Left rail Rear light (= Lrev)

Function output 01 FO3

Function output FO2 Fo4
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C%ca)citor negative
(DO NOT connect
capacitor to Ground )

MX631 Top Side

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

MX631 Bottom Side
Programming pads, do not touch! Groynd

red : .
BIOWL [ yction output FO2 i v oo el
Fund. FO3 een _UnCtioN outpu Capacitor neg. Left rail
ﬁ Function output FO1 _o@nge _ \iotor right
Front headlight Attention: agray
SUS D (FCB, Sono 2) e eev headlight DO NOT connzat | bie() :\:Agrt:r:rfrflt positive
> iti to the G d
%.?a%ﬁ Seno 13 gay mm?tpos'"ve (@lso cap. pos.) o e mounapa %";W Rear headlight
. —orange % right ) greTl Front headlight
—lad Left rail Capacitor as ———= Function output FO1
red o i energy storage. brown i
Right rail =====Function output FO2
Ground
MX631D,C Bottom Side C versions differ from the
MX631D,C Top Side Programming pads, do not touch! Ground D versions in the design of
ey Index i function outputs FO3 and
ndex pin ; .
Function output FO3 na. P Capaqtor If nr% aJreadF\I/r h FO4:
Function output FO2 na negative connected throug
(F:uonCtion outptt{t FO1 E}Ohtaeg&“%htt rton the 21-pin plug: MX6t31D: |t:03 and FO4
mmon positive ear headli ttention: outputs ar e
Capacitor ground SUSI Data (?-'06, Servo 2) Do not connect Common pos. P
Motor connection 1 SUSI Clock (FO5, Servo 1) to Ground pad ! amplified outputs (same as
glotor gonnectlon 2 Function output FO4 headlights, FO1 etc.).
roun na
|§ieﬁh'3”.| na >220 uF Function output FO1 MX631C: FO3 and FO4
ontral na e Function output FO2 are logic level outputs.
Energy storage capacitor
MX632 . Topxlew C(a I'ngTngg:r)“:cet — Programming pads; Funi x::an utput FO5 pads on l'l; ',L:'Lf side instead!
and MX632V, MX632 wire to GROUND 1) donottouch! GROUND| | | Function-Output Fo6
2 i Right rail
NI s
= :, gf ?:% 3D —"&m"'- Function output FO1 < Left rail
Cap. m . _3;-; Front headlight (= Lfor) L5 Motor right
Neg. - : Rear headlight (= Lrev) L3 Motor left
A susio (FOB, Servo 2) te. COMMON pasitive (also cap. pos.) c Common positive
Attentiod ] SUSI Ci(FO3. Servo 1) gy, Motor left LS Rear headlight (= Lrev)
DO NOT connect this M Fu-Outpit Fod E=L Motor right [ 3= Front headlight (= Lfor)
wire to GROUND ! &l Fu-Outoul FOS —":':-:- Left rail [3 Function-Output FO1
: =i Fu-Output Fob = Right rail [ Function-Output FO2
— o

e Low voltage, only with

Note: The outputsFOS5 and Fo6 is only available

if SUSI is not activated (see CV #124, Bit 7),
and no servo’s in use (CV's #181, 182)

Pads bridged: MX632V (1.5 V)
not bridged: MX832W (5 V)

MX632V: 15V
or MX632W: 5V

* Function-Output Fo3

Energy storage capacitor

If not on loco board, connected automatically through plug)
MX632D, C Top View
and MX632VD, mx632WD
i 02
Cap. Pos. Egm’:"omp'ﬁ FO1
"""""" Motor connection 1

Motor connection 2
GROUND

Left rail

Right rail

+5V
Function-Output FO3
Function-Qutput F!

Capacitor negative

Low voltage (1.5 or 5 V)
MX632D, C, VD, WD Bottom Vlewl Function-Output FO4

Programming pads; Function-Output FOS
do nattouch ! GROUN | Function-Output FOB
.

Index pin If not alread:
2-:. connecu?d !Krough
Ebh'r"‘::‘g!i tt (= b""; the 21-pin plug
ear = Lrev’ i
SUS| Data (FO Senvo2) Com: Roskive
FUS SR rC Sane )
unction-Outpu
Function-Output FO5 Function-Output FO1
Function-Output FO6 ion-
Low voltage { -V, W) Function-Output FO2
Bl Function-Output FO3

Pads bridged.
not bridged: MX832W (5 V)

: MX632V (1.5 V)

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

MX631D: FO3 and FO4
out put s ar e
amplified outputs (same as
headlights, FO1 etc.).
MX631C: FO3 and FO4
are logic level outputs.



The SUSI outputs can alternatively
be used as servo outpus

M X633 with wires Top View )

Function output FO3
Switch input

SUSI Data (Servo 2)
Cap. pos.

+ >220uF
16 V

SUSI Clock (Servo 1)

GROUND”

white
blue

m. pos. (+

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

S

Programmhg pads,
do nottouch!

FrontllghtE )Lfor)

—2E \rotor right
L& Motor left
Rail right
Left rail
green R€AT light (= Lrev)
—own FuNction output FO1
Function output FO2

MX633P22

S

Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX659

Programmig pads,

do nottouch!

Page 9

Top View (with Plux22)

Function output FO3
SUSI Data (Servo 2)
Capaditor positive
Motor right

Switch input
éUSI Clock (Servo 1)

Stirnl. vome (= Lvor%

Motor le Conmon positive (+
Rail right )?1
Rail le Rearhg it (=Lrev)

Function output FO2
Function output FO5
Function output FO7

Function output FO8

Function output FO1 -

Function output FO8
Function output FO4
Function output FO6

MXE34 Top View

][ [T — uncln:ln
green UI'N:IIEII'I
'I‘hu =

gﬂue —

e 4

hla:k rail
— Kotk

by — c*‘f‘““‘f’ + (= common

L, IJ[
Lt IJ[

= *%@ éf‘”ﬂ

o — Gy g o7 ve

MXE34D, C Top View

Programming CV #3 =

Programming CWV#8=4 >

3 =

+ 5% 200 mi
Function Qutput FO3
Function Qutput FO2
Function Qutput FO1
Common positive
Capacitor negative
Metor left

Maotor right

GROU

Left rail

Right rail

Indax pn

Frnnt headl
Rear head '%11 o‘é
S-ar'.'n

SLE| Dala

SUSI Clock (FOS, Sen-'o
Funetion Culput FO4
FOS legic leval

FOB lesgic bevel

e,

MXE34 Bottom View

converts MXB340 to MX634C (Outputs FO3, FO4 become logic-level outputs)
converts MXE34C to MX634D (Outputs FO3, FO4 become “normal® (amplified) outputs)

Programming pads,

MX640 Top Side

do not touch ! Functlon output FO3

rple
Speaker -

Common positive

Motor left

Motor right

Left rail

Right rail

Switch input
Function output F
MX640D, C Top Side
. (= with 21-pin plug )
PGt R
5V, 200 for svall serno
pot +5V, 200 mAmax. Index pin ATTENT
g Fundtion output FO3 Speaker other side
5 Function output FO2 Speaker (which is
= Funcxlon out] ut FO1 Front headli
CO Rear headllg
SUSI Data

o Motor left SUSI Clock
3 Motor right Function output FO4
£ Ground na.
& Left rail na.
§ Right rail Switch input 1

Function output FO2
Function output FO1
Front headlight
Rear headlight

5V, 200 mA power supply for small servos (i.e. SmartServo)

LED
Speaker

F

LED (10 mA) - or
logic level outputs

logic level outputs
ATTENTION: connect
other side to Ground !
(which is

(10 mA) - or

Function outputs FO 4

unction output FO3

SuUsI Data

SUSI Clock
susl Positive|[]

ION: connect
to Ground !

SUS! Data
SUSI Clock

susi Positive|[]

opposilkae [[1]

FO8 FO9

MX640D, C

MX640 Bottom Side
(= where wires are soldered to)

00000000000

Bottom Side

EEEEEEAEER
00000000000
/0000000000

ATTENTION:
The decoder can be
plugged in from either
side, depending on the
circuit board in the
locomotive.
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Capacitor as power back-up.

Programming pads MX642 Top Side apa acitor n aﬁlve MX642 Bottom Side
do not touch ! +5V Function output FO3 as It?\(;stguédetgrarglﬁa] D) (= wire side)

~1 purple ——— Right rail
[/ e urple gsgﬁg ————— |eft rail
= ——————en Pincion ouput FO2 Notor 6l
DO NOT - == Function output FO1 Common positive (also C
connect this - ———— e pFront headlight i
wire to = %g 8 , %%No %f:"’w Rear headlight Er%%rt T]%gﬂllgp]tt
, Seno 1) blue, iti —
! output gray nction output
Ground ! = =i oL ﬁ%rtgﬂcé?t positive (also Cap. pos.) Fu FO1
c N Fu. output FO5 ~ _orange Motor right __browmn__ Function output FO2
ap. pos. - Fu. output FO6 black " Speaker
blue ™ eq Leftrail Speaker
G s identical to o Right rail P
he common positive terminal) Switch input
Capacitor as power back-up. The SUSI outputs can altematively be used
(connect here if it isnot al read?se(x/?'ngtfvelOrH‘EDoffpé”ﬁ(FWIf%s) ug)
ecte d Ground ATTENTION:
|
Programming pads, MX 642D, C Top Side (as opposed to finormal o output gl dion c Bottom Side The decoder can be
do not touch ! plugged in from either
————— side, depending on
locomotive circuit board.
Cap. +5V (200 mA) Index pin ocomotve clred
negative Function output FO3 Speaker
Attentions. . 0ray Function output FO2 Speaker
DO NOT Function output FO1 Front headlight
connect this Common positive Rear headlight
C Capacitor negative SUSI Data (F08 Servo 2)
wire to Ground Motor connection 1 USI Clock (FO7, Servo 1)
gotor gonnectlon 2 Funct| on output FO4
roun Function output FO5
Cap. pos. Left rail Function output FO6
........ Right rail Switch input

is identical to .
the common positive terminal)

Capacitor as power back-up.
(if one is mounted in loco circuit board, it is usually connected via the plug)

MX643P16 Top Side (with Pluxis) 0% USIOUPS can Sllemaively  cqp Cap.  MX643P22 Top Side (withPlux22)  [0S0P)oubuls can atematively
' pos. neg. FO8 :
(sameas Function output FO3 Switch input
SUSI Data (Servo 2) SUSI Clock (Servo 1) Ground) SUSI Data (Servo 2) SUSI Clock (Servo 1)
Cap. pos. Ground ELKO Plus Groun )
Motor right Front headlight Motor rechts Front headlight
Motor left Common poisitve (+) Motor links Oommon positive(+)
Right rail — (Index) Schiene rechts — (Index
Left rail Rear headlight Schiene links Rear headllght
Function output FOL Speaker Function output FO1 Speaker
Function output FO2 Speaker Function output FO2 Speaker
Function output FO5 FO4
Function output FO7 FO6

| |

Programming pads Programming pads,
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Total capacity of all connected capacitor must not exceed 5000®.gold cap.J- O] 6 D Capacitor as back-up power.

ia
(If not mounted on loco board and connected via plug) paneen

There are engines where
Ihe decoder must be

(Is the same plugged in normal (with

MX644D, C Top View (with 21-pin ,MTC" connector) CAP. ggs‘?lg"'ﬂe';‘on MX644D, C Bottom View the :ﬁe”l:;::lp&sﬂ: on
insered upside down
+ 5V (200 mA) GROUND =} ettt
Function output FO3 Speaker
Function output FO2 Speaker
Function output FO1 Front headlight (= Lfor,
Common positive Rear headlight (= Lrev CAP. Is
Capacitor negative SUSI Data (FO8. Servo 2" t },mg'
Motor 1 SUSI Clock (FO7, Servo 1) fo: e shue
Motor 2 Function output FO4 as GROUND !
GROUND Function output FOS CAP.
Left rail Function cutput FO6 Neg. (<))
Right rail Switch input veo STRY
Fo3 and FO4 on the MXB44C are logic level =
oulputs, but "normal” aulputs on the MX6440D 8.
ATTENTION: Decoders installed by the loco '8
manufacturer (OEM versions) may have fewer function
otuputs than shown here (i.e. only headlights, FO1, FO2), X X - , °
as the model requires. Total capacity of all connected capacitor must not exceed 5000®.gold cap.J- O1 06 Dh | &
The SUSI outputs can alternatively
. . be used as servo outputs: .
MX 645 wires only Top Side ) MX 645 (all Types) Bottom Side -
Programming pads. Function output FC3 (@)
4o Bot touehh ' Switch input Cap. neg. +5 V(200 mA) for Senvos etc. - connedt to tantalum
1 SUSI Data (Servo 2)  SUSI Clock (Senvo 1) Cap. pos.
Cap. pdos i o
”~
Mfroun ﬁ?g'e Motor right (&)
Front headlight “ed Motor left o
Common power (+) == Right rail
(C| . _|
Selow Leftrail
Speaker areen Rear headlight [l
—om Function output FO1 -
Speaker ——219 Einction outgut FO?2 ~
Function output FG E
Fundtion output FG» =
Fundion output F& FO9 and FO10 are logic level outputs %
Fundction output FOY =
o
[}
3
Capacitor as power back-up. the same for MX645P22 and MX645P16. o
(is normally mounted on loco circit board and connected via plug) Total capacity of all connected capacitor must not exceed 5000uF. N&capLdt O1 6 Dh g
MX645P16 Top Side (with PluX16) MX645P22 Top Side (with Plux22)
Programming pads, The SUSI outputs can alternatively c Cap Programming pads, The SUSI outputs can alternatively
do not touch ! be used as servo outputs: ap. : do not touch ! be used as servo outputs:
— pos. negative ———
(same as Function output FO3 Switch input
SUSI Data (Servo 2) SUsI Clock (Servo 1) Ground) SUSI Data (Servo 2) SUSI Clock (Servo 1
Cap. pos. Ground = Capacitor positive Ground
Motor right Front headlight Motor right Front headlight
Motor left Common positive (+) Motor left Common positive (+
Right rail — (Index) Right rail — (ndex)
Left rail Rear headlight Left rail Rear headlight
Function output FO1 Speaker Function output FO1 Speaker
Function output FO2 Speaker %nction output %g Eg%aker
; nction output
Function output FO8 Function output FO7 FO6

Finction antnint FOR



Top Side

Additonal o Memal capacior (max 220 uF) for uninkeerupind Iound (anedohar sde © Ground )

CI Common positive

Rear headiight
Front ik

headiight
Rgrt il
M =
=2 i Motorleft
RlcRls Motor right
el 2 x Speaker

MXG646N,

W Top Side

Additonsl e semal capadior (max 220 uF) for uninierupind sound (anectoher side © Ground )
Common positive

» Rear headli
' Front hlead aht

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

MX 646, ..R, ..F Bottom Side
SUS! P - 2 x Speaker
su'éjllcnké: %: Motor right
SUSI Data ||| = Motor k
Ground [:]= Right rail
: - Left rail
A= - Front headlight
] [:1. Rear headligl
E_} - Common pos. (also
= Function output FO1
Function output FO2
MXG646N, . W Bottom Side
- 2 x Speaker
5USI Cock == Motor
SUSI Data ™ == Motor left
Ground = Right rail
[ .= aft rail
- » Front headli
. Rear headlig!

Function output FO1
Function output FO2

=Sl B 1T ]

MXG4THN, ..W Top Side Bottom Side
Funotion cutput FO L — - |
-~ I Common paositive -._-
» Raar headlight =1
I. L IIfr%nl Tleaallght --l
1 Ledft mal
B I -
mutut I_ai’f_I
: otor right
T = purph 2x5pegalcar 1 .-CL

Funciion cuipui FOB MXGE58N18
Fumptine amtpul FOR Connector Side (Next 18)
; -
Mot ht
pooigrt | i wemn = BN
Right rail
LeTt rail

Front headlight
Rear headlight

Fumctipn oulpul FO4
Fumciien ouipui FO3
Fumctizn sulpul FOZR

MX648 Top Side pin-out

Q
c
B
*

data doc
Fronl headight {» Cfor) {white) Function output FO3 % =
s Commonpoative | (e} Makar gt L9
Raght rail [leCI. M'OIOY ‘8' e a3
tral (Hack) Right rail =D &=
R‘ﬂs headight (« Lrev) (yedow) Left rail 2.0 Ko )
=0 a3
=S a3

PR

Motor right  (orangs)

Function a.m.( FO1 |[green)
Function ouput FO2  (brown)
2 x Spesker (violell, viok)

Susl, Servo 2, FO6

Function cutput FO1
Function cutput FO2

SUslI, Servo 1, FO5
GROUND

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

Fu-output FO4
Rear light (= Lrev)
Speaker

Speaker

SUSI, Servo's (2, 1) or FO6, FOAS
Com. positive (+) GROUND

Motor right Front light (= Lfor)
Motor left Com. positive [4{
Schiene rechts -« (Index
Schiene left  Rear Ilgh(( Lrick)
Fu-output FO 1 Speaker
Fu-output FO 2 Speaker












































































































































































































