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@ 20 x 11 x 3.5mm No-Sound - 1.0A - 6 Fu-Outputs - 2 Servos - SUSI
1 Overview

Compact HO loco decoder, for universal applications.

These decoders are suitable for N, HOe, HOm, TT, HO, OO, Om and O gauge engines with stand- MX630
ard or coreless motors (Faulhaber, Maxxon etc.) TYPICAL APPLICATION: Locomotives in HO, O or similar scale where space is
They operate primarily in the NMRA-DCC data format with any NMRA-DCC compatible system, as Family limited. Due to excellent dielectric strength (50V), the decoder is also suitable for
well as the MOTOROLA protocol within Marklin systems and other MOTOROLA command sta- AC analog operation with the old Marklin transformers.
tions. Zimo decoders also operate in DC analog mode with DC power packs (including PWM). Be-
ginning with the July 2010 software version, ZIMO decoders also operate with AC analog (Marklin MX630 plug configurations:
Transformers with over-voltage pulses for direction change).
MX630 9 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Solder
pads for 2 additional function outputs, logic level outputs or Servo outputs as well
Production stopped in June of 2010; replaced by MX621. as 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.
12x65x2mm__No-Sound - 0.7 A DCC and DC-Analog (not for MOTOROLA) MX630P MX630 with 16-pin PluX connector, mounted on circuit board.
The MX621 replaces the MX620 since December 2010. 20.5x15.5x4mm  No-Sound - 1.2 A - 6 Fu-Outputs - 2 Servos - SUSI
MX621 Sub-miniature Decoder, with reduced ZIMO features; missing in the software . .
. are: MM (Motorola), Servos, SUSI, ZIMO special function mapping. H_O-D(_ecoder, similar to MX630 but with more performance and energy storage
Famlly MX631 circuitry on board.

TYPCIAL APPLICATION: Vehicles in N, HOe and HOm.
. TYPICAL APPLICATION: HO and smaller O vehicles. Due to excellent dielectric
Family | strength (50V), the decoder is also suitable for AC analog operation with the old

MX621 plug configurations: Maérklin transformers.

MX621 7 wires (120mm long) for power pick-up, motor and 2 function outputs. Two ) L
more function outputs on solder pads. MX631 plug configurations:

MX621N MX621 with 6-pin plug as per NEM651 and NMRA RP9.1.1, mounted on the MX631 11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Solder
circuit board. pads for 2 additional function outputs, logic level outputs or Servo outputs as well as

SUSI.
MX621R MX621 with 8-pin plug as per NEM652 on 70mm wires. MX631R | MX631 with 8-pin plug as per NEM652 on 70mm wires.
MX621F MX621 with 6-pin plug as per NEM651 on 70mm wires. MX631F | MX631 with 6-pin plug as per NEM651 on 70mm wires.

MX631D | MX631 with21-pi n A MT Criourpetl anglecoder board.

MX631C | Similar to MX631D but for Marklin-, Trix- and similar vehicles; which require FA3,
FA4 as logic level outputs for motor control.

14 x 9 x 2.5 mm (planned) No-Sound - 0.8A - 6 Fu-Outputs - 2 Servos - SUSI

Planned The MX622 will replace the MX620 on June 2011.

MX622 Miniature-Decoder, with all ZIMO features. 28 x 15.5 x 4mm No-Sound - 1.6A - 8 Fu-Outputs - 2 Servos - SUSI
Famil TYPCIAL APPLICATION: Vehicles in N, HOe, HOm and in HO vehicles with MX632 | High output decoder, with built-in energy storage circuitry.
amily limited space. ) TYPICAL APPLICATON: HO, O and similar gauge, especially for vehicles with
Family low voltage bulbs (1.5 or 5V).

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.

MX622P12 | MX622 with 12-pin PluX connector, mounted on circuit board.
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Special versions and plug configurations of the MX632:

11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Sol-
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MX642 Production stopped end of 2010; replaced by MX644 and MX645.
Family

MX643 Production stopped end of 2010; replaced by MX645.
Family

30 x 15 x 4mm SOUND - 1.2A - 10Fu-Outputs - 2Servos - SUSI
MX64 MX645 replaces MX642 (except ..D and ..C) and MX643 since January 2011.
3) HO-Sound-Decoder, 3 Watt Audio on 4 Ohm speaker (or 2 x 8 Ohm), with
Ferrril energy storage circuitry.
amily | Typ|CAL APPLICATION: HO, O and similar gauges.

MX645 plug configurations:

MX632
der pads for 4 additional function outputs, logic level outputs, Servo outputs as
well as SUSI.
MX632R MX632 with 8-pin plug as per NEM652 on 70mm wires.
MX632D MX632 with 21-p i n A MT Crilounpet englecoder board.
MX632C Similar to MX631D but for Marklin-, Trix- and similar vehicles; which require
FA3, FA4 as logic level outputs for motor control.
MX632V, VD Decoders with low voltage supply for function outputs:
MX632W, WD | ..V =1.5V, W =5V, ...VD or ...WD = with 21-pin plug.
20 x 11 x 4mm SOUND - 0.8A - 4Fu-Outputs - 2 Servos - SUSI
Planned Subminiature-Sound-Decoder, 1 Watt Audio on 8 Ohm speaker
MX648 TYPICAL APPLICATION: Vehicles in N, TT, HOe, HOm and in HO vehicles with
Family limited space.
MX648 plug configurations:
MX648 9 highly flexible wires for pick-up, motor, 2 Fu-Outputs, speaker, solder pads for 2
more Fu-Outputs, 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), mounted on circuit board.

28 x 10.5 x 4mm

SOUND - 1.0A - 4Fu-Outputs - 2Servos - SUSI

MX646
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.

MX646 plug configurations (also for the interim type MX647):

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

MX645P22 MX645 with 22-pin PluX connector, 9 Fu-Outputs (+ extra output).

30 x 15 x 4mm SOUND - 1.2A - 6 Fu-Outputs - 2 Servos - SUSI
MX644 replaces MX640D, ..C and MX642D, ..C since March 2011.
MX644 HO-Sound-Decoder, 3 Watt Audio on 4 Ohm speaker (or 2 x 8 Ohm), with
Family energy storage circuitry.

TYPICAL APPLICATION: HO, O and similar gauges with 21-p i n A MTHfaca.

MX644 plug configurations:

(MX644)

MX644D

MX644C

Family

MX646 9 highly flexible wires for pick-up, motor, 2 Fu-Outputs, speaker, solder pads for
2 more Fu-Outputs, logic level outputs, servos and SUSI.

MX646N MX646 with 6-pin plug as per NEM651 mounted on circuit board and two addi-
tional speaker wires.

MX646L MX646 with 90° 6-pin plug as per NEM651 mounted on circuit board and two
additional speaker wires.

MX646R MX646 with 8-pin plug as per NEM652 on 70mm wires.

MX646F MX646 with 6-pin plug as per NEM651 on 70mm wires.

MX647L Produced only until Oct. 2010, before the MX646W became available.

MX640

Production stopped end of 2010; replaced by MX642 and MX644.

13 highly flexible wires (120mm) for pick-up, motor, 4 Fu-Outputs, speaker, energy
storage circuitry, solder pads for additional 4 Fu-Outputs, logic level outputs, ser-
vos and SUSI.
MX644 with 21-p i n A MT Criiountetl angircuit board.

MX644 as above but for Marklin-, Trix and similar; FA3, FA4 logic level only.
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2 Technical Information

Allowable Track VOIAgE **)  ..oueiiiiiiieiie et s ea
MX620, MX640 (discontinued)

minimum 10 V
max. 24 V

MX621, MX622, MX646, MX64T7, MXBA8 .....cccvvvireeieirieieienienieeenes max. 35V
MX630, MX631, MX632, MX644, MX6Mak 35V Di
MX630, MX631, MX632, MX642 operated wit
Maximum continuous motor current. MX620, MX621, MX622, MX648 .........cccccevvimvievreninieennenns 0.8A
MXB30, MXBABG ... .ooeieiirieieieienienieeeie et 1.0A
MX631, MX640, MX642, MX643, MX644, MX645 é ..... 1.2A
MXB3B2 .t 16A
Peak motor curr enXe@@ BMX6B1EMX646, MX648..6¢éééééééé. 1.5 A
MX630 - MX632, MX640-MX645 f or @ 20 secé
Maxi mum total function o0NMX6ZUMXE21.0VX646 i..n.u.0.u.s....0.5A é é
MX630 - MX632, MX640 - MX645
Maxi mum continuous current for LED outputs . é
Maximum continuous total current (motor and functions)é € = maximum continuous motor current
Operating tEMPETALUIE  ......occuieiieiieeieesiee st eieesee st e e seeeseeesseeeseesseeeseesseesneeeseesseesnneens -20to 100 °C
MX640-MX648: Memory size for sound samplesééééeééeéed.
MX640-MX648: Sample rateéédepending on sound sampl
MX640-MX 6 4 8 : Number of independent sound channel s
MX640 - MX648: Sound ampl i fier output (Sinus)é. (MX640,
MX640: Loud speaker impedanceéééé. (MX640, MX 6 4
Operating temper.at.ur.e..... € et 6. -20to100°C
Di mensions (L x WX620, Y6 20N .(.excl.udi.ng. 1pxox2pmm e .
MX621, MX621N (excluding pins).
MX622, MX622P16 (excluding pins) ............... 16 X9 x2.5mm
MX630, MX630P16 (height w/o pins) .......... 20x11x3.5mm
MXB31L, MX631D ....ccooveeeerrirreeeenreineees 20.5x15.5 x 4.0 mm
MX632, MX632D .... . 28x15.5x4.0mm
MX646 ........ceeeee .. 28 x10.5 x4 mm
MX648 ..... ... 2011 x4 mm
MXB40 ..oooiiiiiiiiiieee e .32 x15.5 x6.0 mm
MX642, MX643, MX644, MX645 ........ccccvvennne 30 x 15 x 4.5 mm
*»The short circuit protection is carried outp-for
tion (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)!
**) Note when operating with a DIMAX command station (Massoth): The DIMAX 1200Z command
station is designed to keep the track voltage at 24V (which would exceed the DCC norm only mar-
ginally). In reality however the voltage laid on the track varies with the load (especially older com-
mand stations); starting at 30V at idle (dependent of mains voltage). Most ZIMO decoders, with the
exception of the MX620, are able to deal with the excessive voltage; the MX640 however just barely
(Itis unlikely that a MX620 decoder is used with a DIMAX command station). Lowering the track
voltage to an allowable leve | by adding a fAfake | oaddo (aboug- O

ulating circuit.

*¥) Roco Lokmaus Systems also tend to put excessive idle voltages on the track (although not as serious,

@ 26V), which could present a problem for the MX620 decoder. Other ZIMO decoder types would not be
affected.

él.
€.
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Disclaimer related to Marklin/Trix locomotives (especially with C-Sinus):

Marklin/Trix is not concerned about compatibility of their locomotives with third party products. Their
decoder interfaces change often without notice. ZIMO can therefore not guarantee that the method
of connection and operation described in this manual is possible with every locomotive. We are
equally not liable for damages or destruction of locomotives and/or decoders as a result of mis-

g i tmgicheginterfages. anal ogé.
h ASofttvardupdate? V! S €€

ZIMO DCC decoders are equipped to handle software updates by the user. An update device such
as the ZIMO decoder update module MXDECUP, from 2011 MXULF, system-cab MX31ZL or com-
mand station MX10) is required. The update process is carried out by a USB stick (MXULF,
MX31zL [/ MX10) or by a PC with Windows
.Q@r. Ao r the @AZ1 MOZIRCAMXDEGQUEB)nt er O

The same hardware and software is also used to load sound projects into ZIMO sound decoder.
There is no need to remove the decoder or to open up the locomotive. Just set the locomotive

ma X . 50V

er equipment mentioned above.

NOTE: Equipment inside the locomotive that is powered directly from the track (not through the de-
r |nterfere with the update procedure The ame goes for energy buffers that are installed
Wi T 520 95

I heed VI ce telt @ iUbenal amtexadrnhl @rieni-
e 8l Lon e Lol 10 BTy R e S
EEEéEeceEéeécee

M xSee the last\ghagtar dnythis m@n_uaifw more igferrpatign gmupdatifg d@goders or www.zimo.at !
6, SWXSdétés tan 8f cdursehe doheaHrongh ZIMQ or four ZIMO dealér forma small fee.
Overload and Thermal Protection:

The motor and function outputs of ZIMO decoders are designed with lots of reserve capacities and
€ € are &dditorally*profcted aghins? ex@ssiurrent draw and short circuits. Cutouts are encoun-
tered if the decoder is overloaded.

oper aeti

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

Faulty decoder hook-up, connecting the motor leads to track power for instance or an overlooked connection be-
tween the motor brushes and rail pick-ups is not always recognized by the overload protection circuit and could
lead to damage of the motor end stage 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 séwort current splkes NeF\’/erthteIess the{J can lead t%decoder dame}ge

hirﬁludlﬁg%émé’g to ehidbthgbs AuB th 1on§-ttrm &posure.

The end stages of loco decoders (motor as well as function outputs) are not only at risk of high current but also
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.

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-
ter a drop in temperature of about 20°C, typically in 30 to 60 seconds.

would be an advantage to the re

ng sy
on and
startc
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MX620, MX620R, MX620F

Controller side
(= Wires are not soldered to this side)

MX620, MX620R, MX620F
Connection side
(= where the wires are soldered to !)

Solder pads Wires —— Common positive (blue)
: Motor right (orange) Rear headlight (yellow)
Function output Fo2 Motor |e% (gray) Front headlight (white)
et i Right rail (red Left rail (black)
Power for “SUSI” or buffer circuit I rai ﬂre ) : (
“SUSI" CLOCK or FO3 Left rail (black) Right rail (red)
Front headlight (white)

Motor left (gray)
Motor right (orange)

“SUSI" DATA or FO4
GROUND

FO3, FO4 are logic
level outputs!

Rear headlight (yellow)
Common positive (blue)

Programming pads,
do not touch !
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MX620N (= MX620 with 6-pin connector)

Controller side
(This is the correct installation position !)

Rear headlight (yellow)
Front headlight (white)
Left rail (black)

Right rail (red)

Motor left (gray)

Motor right (orange)

MX621, MX621R, MX621F

Controller side
(= back side, where the wires are not soldered to !)

MX621, MX621R, MX621F
Connection side .
(= where the wires are soldered to !) Wires

Programming Pads,
do not touch !

round Common power (blue)

—— Motor éorange)
—— Motor (gray)
— Right rail (Ired)

Left rail (black)
Front headlight (white)
Rear headlight (yellow)

Rear headlight (yellow)
Front headlight (white)
Left rail (black)

Right rail (red)

Motor left (gray)

Motor right (orange)

Common power (blue)

Solder pads

Function output FO1 —
Function output FO2 | = ™ mm

MX621N (= MX621 with 6-pin interface)

Controller side
(this is the correct installation position !))

Rear headlight
Front headlight
Left rail

Right rail
Motor left
Motor right





















































































































































































