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1 Overview

Decoder MX620 - MX623, MX630 - MX633 and Sound Decoder MX640 - MX648

These decoders are suitable for N, HOe, HOm, TT, HO, OO, Om and O gauge engines with
standard or coreless motors (Faulhaber, Maxxon etc.)

They operate primarily in the NMRA-DCC data format with any NMRA-DCC compatible system, as

well as the MOTOROLA protocol within Méarklin systems and other MOTOROLA command

stations. Zimo decoders also operate in DC analog mode with DC power packs (including PW M),

since July 2010 (with the exception of MX621 and MX640) also with AC analog (Mérklin
Transformers with over-voltage pulses for direction change).

20 x8.5x 3.5 mm No-Sound - 0.8 A - 4 Fu-Outputs - 2 Servos - SUSI
MX623 Small Decoder; especially narrow for universal applications in tight spaces.
. TYPICAL APPLICATION: HO and TT... Due to excellent dielectric strength
Family (50V), it is also suitable for AC analog with the old Marklin transformer.

MX623 plug configurations:

Production stopped in June of 2010; replaced by MX621.

12 x 6.5 x 2 mm

No-Sound - 0.7 A DCC and DC-Analog (not for MOTOROLA)

MX623

MX623R
MX623F
MX623P12

7 highly flexible wires (120mm) for pick-up, motor and 2 function outputs. Solder
pads for 4 additional function outputs (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.

MX621
Family

Sub-miniature Decoder, with reduced ZIMO features; missing in the software
are: MM (Motorola), Servos, SUSI, ZIMO special function mapping.

TYPCIAL APPLICATION: Vehicles in N, HOe and HOm.

20 x 11 x 3.5mm

No-Sound - 1.0A - 6 Fu-Outputs - 2 Servos - SUSI

MX621 plug configurations:

MX621

MX621N

MX621R
MX621F

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

MX621 with 6-pin plug as per NEM651 and NMRA RP9.1.1, mounted on the
circuit board.

MX621 with 8-pin plug as per NEM652 on 70mm wires.
MX621 with 6-pin plug as per NEM651 on 70mm wires.

MX630
Family

Compact HO loco decoder, for universal applications.

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

MX630 plug configurations:

14 x 9 x 2.5 mm

(planned) No-Sound - 0.8A - 6 Fu-Outputs - 2 Servos - SUSI

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

MX622
Family

The MX622 replaced the MX620

Miniature-Decoder, with all ZIMO features.

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

MX622 plug configurations:

MX622

MX622R
MX622F
MX622N

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

MX622 with 8-pin plug as per NEM652 on 70mm wires.

MX622 with 6-pin plug as per NEM651 on 70mm wires.

MX622 with 12-pin PluX connector, mounted on circuit board.

MX630 pads for 2 additional function outputs, logic level outputs or Servo outputs as well
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.
MX630P16 MX630 with 16-pin PluX connector, mounted on circuit board.
20.5 x 15.5 x 4mm No-Sound - 1.2 A - 6 Fu-Outputs - 2 Servos - SUSI
HO-Decoder, similar to MX630 but with more performance and energy storage
MX631 circuitry on board.
Famil TYPICAL APPLICATION: HO and O. Due to excellent dielectric strength (50V), it
y is also suitable for AC analog operation with the old Mérklin transformers.
MX631 plug configurations:
MX631 11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Solder
pads for 2 additional function outputs, logic level outputs, servo outputs or SUSI.
MX631R | MX631 with 8-pin plug as per NEM652 on 70mm wires.
MX631F | MX631 with 6-pin plug as per NEM651 on 70mm wires.
MX631D | MX631 with21-p i n A MT Cniiounpet englecoder board.
MX631C | Similar to MX631D but for Méarklin-, Trix- and similar vehicles; FA3, FA4 as logic
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28 x 15.5x 4mm

No-Sound - 1.6A - 8 Fu-Outputs - 2 Servos - SUSI

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).

Special versions and plug configurations of the MX632:

MX632

MX632R
MX632D
MX632C

MX632V, VD
MX632W, WD

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

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

MX632 with 21-pi n A MT Criiounpetl eanglecoder board.
Similar to MX631D but for Marklin-, Trix- and similar vehicles; which require
FA3, FA4 as logic level outputs for motor control.

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

22 x 15 x 3.5 mm

No-Sound - 1.2 A - 10 Fu-Outputs - 2 Servos - SUSI

MX633
Family

Decoder with lots of Functions and energy storage circuitry (incl. goldcaps)

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

Special versions and plug configurations of the MX633:

MX633

MX633R
MX633P22

11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs.
Solder pads for 6 additional outputs, logic level and 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.

28 x 10.5 x 4mm
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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):

MX646

MX646N

MX646L

MX646R

MX646F
MX647L

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.

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

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

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

MX646 with 6-pin plug as per NEM651 on 70mm wires.
Produced only until Oct. 2010, before the MX646W became available.

MX640, MX642, MX643

Production ended in 2010; replaced by MX645 and

200=MX82

201=MX620

The decoder type is stored in CV #250 and can be read out if needed:

MX644.
30 x 15 x 4mm SOUND - 1.2A - 10 Fu-Outputs - 2Servos - SUSI
MX645 MX645 and MX644 replaced the MX640, MX642 MX643é
and HO-Sound-Decoder, 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:

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-Fleischmann
20 x 11 x 4mm SOUND - 0.8A - 6Fu-Outputs - 2 Servos - SUSI
MX648 Subminiature-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.

MX648 plug configurations:

MX648

MX648R

MX648F
MX648P16

11 highly flexible wires for pick-up, motor, 4 Fu-Outputs, speaker, solder pads for
2 more Fu-Outputs, logic level outputs, servos and SUSI.
MX648 with 8-pin plug as per NEM652 on 70mm wires.

MX648 with 6-pin plug as per NEM651 on 70mm wires.
MX648 with 16-pin PluX connector (male), 4 function outputs through plug.

MX645

MX645R
MX645F

MX645P16

MX645P22
MX644D

MX644C

13 highly flexible wires (120mm) for pick-up, motor, 4 Fu-Outputs, speaker,
energy storage circuitry, solder pads for additional 6 Fu-Outputs, logic level
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-p i n A MT Crflounpetl engircuit board.
Similar to MX645 but for Méarklin-, Trix etc.; with FA3, FA4 logic level only.
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2 Technical Information

Allowable Track VOItAgE **)  ..o.eiiiiiie ettt minimum 10 V
MX620, MX640 (discontinued) max. 24 V
MX621, MX622, MX623, MX646, MXBA7, MXB48 ......cccvvveeieiiiieieniineciesie e max. 35V
MX630, MX631, MX632, MX633, MX6 44, MX645, ¢é Diogiét.amax.@d5V DC
MX630, MX631, MX632, MX63 3, MX644, MXwaith BE&ahaog pulse... max. 50V

Max. continuous motor current. MX620, MX621, MX622, MX623, MX648...........cccceeeevuveeennenn. 0.8A
MX630, MX646 1.0A
MX631, MX633, MX640, MX642, MX643, MX644, MX645 é 1.2A
MX632 1.6A
Adapter board ADAPLU or ADAMTCwithdecoder ééééée 1.

Peak motor cur WXSA0 MX62 VX623, MX646, MX648.6 6 é é 6 éééé. 1.5 A
MX630 - MX633, MX640 - MX645for @ 20secé ¢ é éé. é. 2. 5
Maxi mum total functi on oMNX6FOUMXE21.AMX646 i..n.u.0.u.s...0.5A é¢é 4.
MX630 - MX632, MX640 - MX645......... 0.8A
Maxi mum continuous cur réeMX6 400,r NX6D4 20,u t./dX& 44 &Oé mA

= maximum continuous motor current
-20to0 100 °C

Maximum continuous total current (motor and functions)é é
Operating temperature

MX640-MX648: Memory size for sound sampleséééeeéeéceceéed
MX640-MX648: Sample rateéédepending &@@éso@bhld smamp2
MX640 - MX648: Number of independentsound channels ééééééééeéééeéééeéqd

MX640-MX648: Sound ampl i f iMEA4D, MX6E6ED MXGAS)Y..STi. 1 u(sthers). 3 W

Loud speaker i mp.e.d.a(V&e %8646, MX648) 8 Ohm, (all others) from 3 Ohm

Di (L MX6eWw ox, HJX662 0.N .( exc.l.udi.ngld pdx2sjmm é .
MX621, MX621N (excludingpins)é¢ ¢ ¢ . . éé. . é.12 x 8.5
MX622, MX622P16 (excluding pins) .... 16 X9 x2.5mm
MX623, MX62apPte6. éééé.ée. . é.
MX630, MX630P16 (height w/0 pins) ......ccccceueee. 20x11x3.5mm
MX631, MX631D 20.5 x15.5 x 4.0 mm
MX632, MX632D .. 28 x15.5 x4 mm

mensi ons

MX633, MX633P22¢ ¢ .6 6 ééééééééé. 22 x 15 x 3.
MX646, MXBABN ........ovvvrnnnninniiniiinninniananes 28 x10.5 x4 mm
MX648 , MX648P16... 20 x11 x4 mm

MXBA0 ..eiiiiiiiiiiiee e 32 x15.5x6 mm
MX642, MX643, MX644, MXBA5 .....cccooveveeeriirenns 30 x 15 x 4.5 mm
Adaptor board ADAPLU or ADAMTC with decoder... 45 x 15 x 8 mm

*) The short circuit protection is carriedoutfor t he t ot al current of all
#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 marginally). In reality however

the voltage laid on the track varies with the load (especially older command stations); starting at 30V at idle
(dependent of mains voltage). Most ZIMO decoders are able to deal with the excessive voltage. Lowering the track
vol tage to an all owable | evel by adding a #Af ake cilcotado

**) 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.

20 x 8|

out put s|
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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
mismatched interfaces.

an agpftware Update:

ZIMO DCC decoders can be updated by the user. An update device such as the ZIMO decoder

update module MXDECUP, from 2011 MXULF, system-cab MX31ZL or command station MX10) is

required. The update process is carried out by a USB stick (MXULF, MX31ZL / MX10) or by a PC

with Windows operating systemand t he progr am
g Len t ZHBRCAMXDECUP).

The same hardware and software is also used to load sound projects into ZIMO sound decoder.

A 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.

e aNOTE: Equipment inside the locomotive that is powered directly from the track (not through the
decoder) can interfere with the update procedure. The same goes for energy buffers that are
install ed without heeding the advice i nUsébfan
externalenergy sourceo (regarding a choke coil)

S8ezhe Mt chiaptdr i this Bdhuabfer more irformatfo on kigdating decoders or www.zimo.at !

e %@%ﬁdgtes can of course be done through 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. Cutouts are
X encogntenedhif the decoder is overloaded.

e
é

5 fvemthouph thegecoder is well protected, do not assume it is indestructible. Please pay attention to the
following:

Wrong decoder hook-up, connecting the motor leads to track power for instance or an overlooked connection
between the motor brushes and rail pick-ups is not always recognized by the overload protection circuit and could
5 Ieﬁgﬁq 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 short current spikes. Nevertheless, they can lead to decoder damage
including damage to end stages due to long-term exposure.

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.

U= - -
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
after a drop in temperature of about 20°C, typically in about 30 seconds.

L T=s—o=r—t S=t—trr—t—v = T=r—o1" T =2 A=

about O0.5A) would be an advantage to the regulating

fil

i Z|l MOP oSro utnlde Pit DigM@ mR a

nstal
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MX620, MX620R, MX620F
Connection Side
(% where the wires are soldered 10 1) Wires

Solder pads

Function output FO2

Function output FO1 Motor (gray)

SUSI* Rail (red)
Postive for "SUSI" or capacitor z
*SUSI” CLOCK ¢ FO3 Rail &black)
"SUSI” DATA or FO4 Lfor (white)

GROUND Lrev (yellow)

Me— N
Programming pads Positive (blue)
do not touch !

Motor (orange)

MX622, MX622R, MX622F
Connection Side .
(= where the wires are soldered to !) eres

Positive (blue)
Motor (orange)
Motor zgray
Rail (red)
Rail (black)
Lfor (white)
Lrev (yellow)
—d

Programming pads,
do not touch !

Solder pads

Function output FOZ

Function sutput FO1

Positive for “SUSE or capaciiar
“SUSI" CLOCK or FO3

"SUST DATA or FO4
GROUND
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MX620N or MX622N (with 6-pin piug on board)

Controller Side
(this is also the correct inslallation position 1)

Lrev

Lfor

Left rail
Right rail
Motor left
Motor right

MX621, MX621R, MX621F
Connection Side
(= wheve the wires are soldered o ')

Programming pads, oo 0 MDD

Wires

MX621, MX621R, MX621F

Controller Side
(= where no wires are soldered 1o the board ')

MX621N (= Mx621 with 6-pin plug on board)

Controller Side
{thes |8 afso the comrect installation positon )

do not touch | Positive (blue) Loaw ¢ AR A Lfoe
Motor (orange) Lfor (white) = front headight Lrev
Motor (gray) Left rail (black) Left rail
Solder pads Rail {red) Right rail (red) Right rail
Functian out o blac"() Motor left (gray) Motor left
put FO1 Lfor (white) Moto '
Function output FO2 L6 (Yalow) otor right (orange) Motor right
Positive (blue)
MX623 Top View, wired side MX623 Top View, pin-out (PluX-12)
Programmng sems le"ﬂ"f"p-ll MX623 Bottom View
o not uch ! o nod S
m— " iy it {orange)
, s b ATV Motor right Lfor
B o Motor le Gem. Pluspol (+)  FO3, Fod are logic
e Commniie o Right rai = (nder) /lovel outputa | GROUND
Rght ral ired) Let rial Lrev / SUSI Clock or Servo 2, FOB
Lok ral (biack) Function outputs ~ FO1 FO3 SUSI Data or Servo 1, FO5
Resr headigt (v Liev) yellow Function outputs FO2 FO4

Programmeng pade
do not wieh ¢

MX630 Top View, wired side

;mamww: ':::"' SUSI, Servo's (2, 1) or FAB, FAS
Froot headight (~ Uﬁvl whie CM&%‘P:‘%!‘)OS (’) GROUL?oDr
;37':? o) Motor left Common pos. (+)
L ral (s Right rail wee (Incen)
o R huadight {» Lev) yellow Left rail Lrev
, Function auput FO1  (green) Function output FO1 FO3
Function ot FO2  (brown| Function output FO2 Fod

Progremming pada
oo rust ety |

MXE630 Top View, pin-out

Frogramming sese.
S not kouch |

MX630P (with PIuX16)

SUSI, Servo's }2) 1) or FO6, FOS
+

Common pos. GROUND
Motor right Front light (= Lfor{
Motor le Common pos. (+
ight rail === (Index)
Left rail Rear Ii%m (= Lrev)
Function output 01 FO3
Function output FO2 Fo4
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Ca%citor negative
(DO NOT connect
capacitor to Ground !)

MX631 Top Side

Fund FOB  ——==Function output FO2

———U [ynction output FO1
wie, - ont headlight

U D : Seﬁm'rvo 2)) e Rear headlight

SUS CI(FOB, Seno 1

Funat.

Common positive (also cap. pos.)

Decoder MX620 - MX623, MX630 - MX633 and Sound Decoder MX640 - MX648

MX631 Bottom Side
Programming pads, do not touch! Groynd

™ Right rail

Dlad Left rail
O . Motor right
—I2__ \Motor left

Capacitor neg.

Attention:
DO NOT connect

to the Ground pa
P _yelow ., Rear headlight

220 Common positive

gay
o O L%T\t _ W Eont headlight
DA o i) Capacitor as I Fynction output FOL
ed . energy storage. brown .
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 oin function outputs FO3 and
X Pl R .
%nc;ion Oﬁpg %g na | g:éaaaﬁ(i;t:r ggr%eac]{gda[t‘?{rough =918
nction outp na _ni . .
Function output FO1 Front headl_igrr:t the 21-pin plug: MX631D: FO3 and FO4
%g]mg{n posm\&e Egaérlhgg[dh%e Seno2) Attention: o out puts ar em-
acitor groun a , OEIVO Do not connect mmon pos. ra

Motor connection 1 SUSI Clock (FO5, Sevo 1) to Ground pad ! plified outputs (same as
Motor connection 2 Function output FO4 headlights, FO1 etc.).
Ground na >220 UE
Leftrail_ ha. Function output FOL MX631C: FO3 and FO4
Right ra na 35V Function output FO2 are logic level outputs.

Energy storage capacitol

e i MX632, ..V, W Bottom View (..
. Fu
MX632 TOp View C(a 'L:nggog:WQI - Programming pads, Fune ut FOS
and MX632V, Mx632W (DO GROUr&eg A i do not touch | =00 | Function-Output Fo6

<
OO0 8 S

Attentiod SUSI Ci (FO5. Sel 1 Motor left

DO NOT connect this P outt Pod o V424 Motor right

wire to GROUND ! Fu-Oulpul FO5 ==t | ft rail
Fu-Output Fob — Right rail

brown

—
SUSI D (FOB, Servo 2) s

Function output FO1

Front headlight (= Lfor)

Rear headlight (= Lrev)

Common positive (also cap. pos.)

CIG GGG ]

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: 1.5V
or MX632W: 5V

[ Right rail

Motor right

Motor left

Common positive
Rear headlight (= Lrev)
Front headlight (= Lfor)
Function-Output FO1
Function-Output FO2

* Function-Output Fo3

Energy storage capacitor

If not on loco board, connected automatically through plug)
MX632D, C Top View
and MX632VD, mx632WD
+5V
Function-Qutput FO3
Function-Qutput FO2
Cap. Pos. Egm’:"omp':e:o‘
Capacitor negative
""""" Motor connection 1

Motor connection 2
GROUND

Left rail

Right rail

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

Programming pads; Function-Output FO5
do nettouch ! GROUN | Function-Output FOB

Index pin If not alread:

2.:. connected !Ixrough

E"°'" ',’Ej&’,'-i ‘ = |'_‘,f°'§ the 21-pin plug
ear = Lrev c 2

Susl Data.?FO .SeanI 2y

SUSI Clock (FOS, Servo 1)

?323%@'83&% Foa Function-Output FO1

ion- unction-Ou
Function-Output FO6 Function-Output FO2

Low voltage {...V, W) Function-Output FO3

Pads bridged: MX632V (1.5 V)
not bridged: MXB32W (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 em-
plified outputs (same as
headlights, FO1 etc.).
MX631C: FO3 and FO4
are logic level outputs.
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MX633 with wires

Top View

The SUSI outputs can alternativaly
be used as servo outpuls.

Function output FO3

Switch input

SUSI Data (Servo 2) SUSI Clock {Servo 1)
Cap. pos.
GROUNE™
whie

L= p\otor right
Front light {= Lfor) == Motor lefts

MX633P22
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Top View (with PluX22)

Capacitor positive
Motor right

Function out| FO3
SUSI Data ( 2)

Switch input

SUSI Clock (Servo 1)
GROUND

Front headlight (= Lfor)

Com. pos. (+) — Right rail Motor lef Common positive (+)
Left rail Right rail - (Index) :
Speaker —P—'—m Rear light (= Lrev) I’Ee éta'“ - s;pear 'r:eadlnght (= Lrev)
i 1 unction eaker
Speaker ——toa Function output FO1 Function output FO2 Speaker
Runclion ouout FO& Function output FO2 Function output FO5 FO4
- i Function output FO7 Fo6
iy Function output FO5
Programming pads, Function output FOB PYaGraNig Pads:;
do not touch | unction output FO7 do not 1ouch |
) ’ 5V, 200 mA poner supply for small servos (i.e. SmartServo) MX640 Bottom Side
Pr%%rirgtnwugcﬁaids' MX640 Top Side Function output FO3 LED (10 mA) - or Fos Fos (= where wires are soldered to)
logic level outputs
g Speaker - Speaker ATTENTION: connect | FAS [ LIL] I—
g’ Function output FO2 ~ other side to Ground !~ | FAS [] I
£ Function output FO1 (which is opposilee e
% Front headlight O] e
Rear headlight Function outputs FO4
" Function output FO3 [ ]
~ Common positive —
§_ Motor left Ground |LJ ——
£ Motor right susi Data |LJ EEEE—
& Left rail susi Clock {[ | _
% Right rail Susl Positive [
Switch input
Function output F
ATTENTION:

Programming pads,
do not touch !

——1

Switch input 1

~
5
g
=
£
2]

MX640D, C
(= with 21-pin plug !)

Top Side

5V, 200 mA for small eno LED (10 mA) - or
logic level outputs
ATTENTION: connect

other side to Ground !

(which is opposi|Fe7/[t]

+5V, 200 mAmax.
Function output FO3
Function output FO2
Function output FOL
Common positive

Index pin
Speaker
Speaker
Front headlight
Rear headlight
SUSI Data

Function output FO4 []

na. i

Niotor left 303 Clod Function output FO3 [[ |
Motor right Fundiion output FO4 Ground |[]
Ground na SUSI Data
Left rail na SUSI Clock
Right rail Switch input 1 SUs! Positive ]

FO8 FO9

MX640D, C

EEEEEeEEmdn
00000000000
0000000000

Bottom Side

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.

MX642 Top Side C(a_Llpacitornegative MX642 Bottom Side
(= wire side)

Programming pads,

4o not touch | +5\/~_Function output FO3 his is_not the same

as the Ground terminal !)

purple Right r_a“
: ] P urple Speaker Left rail
Speaker Motor right
Attention: : = ———————bomn Function output FO2 Motor left
DONOT =~ o E%‘rﬁt}%‘agﬁt%t Fo1 Common positive (also C
1 SRR RRYE ey T
, eno 1) due, iti o or
Ground ! O Fu output FO4 Sy ﬁ%’t‘;m?t positive (also Cap. pos.) Function output FO1
L) L1 Fu. output FO5  __orange Motor right __brown__ - Function output FO2
Cap. pos. _\_ L Fu. output FO6 black ' ool Speaker
blue T red R? hrtm i Speaker
(is identical to X s gt
the common positive terminal) Ground Switch input
Capaci -up. The SUSI outputs can altematively be used
( gltgrnasnpgvzertbaclr(] Lépr e if it isnot alread¥SeHy'PoE Evelto%EDoowpd’tﬁ FIHL p1 ug)
LED6s must e connected tg Ground ATTENTION:
. il 0 1
Programming pads, MX 642D, C Top Side (as opposed to finormalo ouertSN?X642D'C Bottom Side The decoder can be
do not touch ! plu_gged in fron_'l either
————— side, depending on
[ tive circuit board.
Cap. +5V (200 mA) Index pin ocomete ered
negative Function output FO3 Speaker
Attentiom . Gray. Function output FO2 Speaker
Alention. Function output FO1 Front headlight
connect this Comm_c;n p05|t|¥e Rear headlight
C Capacitor negative SUSI Data (FO8, Servo 2
wire to Ground Motor connection 1 SUSI Clock(F(IC:)OZ Servo )1)
gotor gonnection 2 Function output FO4
rounc Function output FO5
Cap. pos. Left rail Function outgut FO6
u 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)

MXG643P16 Top Side (with Plux16) The SUSI outputs can altemnatively Cap.

; ) The SUSI outputs can alternatively
be used as Servo outputs: Cap. MX643P22 Top Side (with Plux22)

be used as servo outputs:
pos. neg. FO8 p

(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 Ground
Motor right Front headlight Motor rechts Front headlight
Motor left Common poisitve (+) Motor links Common positive(+)
Right rail — (Index) Schiene rechts — (ndex)
Left rail Rear headlight EuChle,ne links o1 SReetaTeadl ight
Function output FOL Speaker nction output peaker
Function outgut FO2 Sgeaker Function output FO2 Speaker

Function output FO5 FO4
Function output FO7 FO6

| |

Programming pads Programming pads,
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Capacitor as back-up power.

e
(If not mounted on loco board and connected via plug) eixs

There are engines where
Ihe decoder must be

(Is the same plugged in normal (with
g - as common the side top up} while on
MX644D, C Top View  (with 21-pin ,MTC" connector) CAP. positive) e i aihers 4 st be
Pos. insened upside down

+ 5V (200 mA) GROUND | FEmeeegl

Function output FO3 Speaker

Function output FO2 Speaker

Function output FO1 Front heacﬁi%n (= Lfor Adartion:

Common positive Rear headlight (= Lrev CAP. neg. Is

Cagacrtor negative SUSI Data (FO8, Servo 2) “'hneg'

Motor 1 SUSI Clock (FO7, Servo 1) iisledbe ey

Motor 2 Function output FO4 as GROUND !

GROUND Function output FO5 CAP.

Left rail Function cutput FO6 Neg.

Right rail Switch input

Fol and FO4 on the MXB44C are logic level
oulputs, but "normal” aulputs on the MX644D.

Total capacity of all connected capacitor must not exceed 5000uF. NO gold caps!

The SUSI outputs can alternatively
be used as servo outputs:

MX645 wires only Top Side
Programming pads,

do not touch !

1

) MX 645 (allTypes) Bottom Side
Function output FO3

Switch input +5 V(200 mA) for Senvos etc. — connedt to tantalum
SUSI Data (Seno 2) SUSI Clock (Senvo 1)

Cap. pos.
-
Ground —2XLE 1 otor right
Front headlight L2 \otor left
Common power (+) —=4 Right rail
Left rail
Speaker e Rear headight
—omn FUNCtion output
Spoaker —fromn Function outrFJ)ut FO2

Function output FG
Function output FG
Function output F&
Function output FO

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

MX645P16 Top Side (with Plux16)

the same for MX645P22 and MX645P16.
Total capacity of all conected capacitor must not exceed 5000uF. NO gold caps!

MX645P22 Top Side (with Plux22)

Programming pads, The SUSI outputs can alternatively Programming pads, The SUSI outputs can alternatively
- Cap. Cap. -
do not touch ! be used as servo outputs: pos negative do not touch ! be used as servo outputs:
[ - 1
(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. =——n— 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 — (Index)
Left rail Rear headlight Left rail Rear headlight
Function output FO1 Speaker Function output FO1 Speaker
Function output FO2 Speaker %netion output %é Egiaker
A nction output
Function output FOB Function output FO7 FO6

Finction outnit FO8]
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MX646, ..R, ..F

(= wire side)

Top Side

Additional external capacitor (max. 220 uF) for uninterrupted sound (connectother side to Ground)

Common positive
Rear headlight
Front headlight
Left rail

Right rail

Motor left

Motor right

2 x Speaker

MX646N,

Top Side
Additional external capacitor (max. 220 uF) for uninterrupted sound (connectother side to Ground)
Common positive
Rear headlight
Front headlight
Left rail
Right rail
Motor left

Motor right
2 x Speaker

2 x purple

Decoder MX620 - MX623, MX630 - MX633 and Sound Decoder MX640 - MX648

MX646, ..R,..F Bottom Side

(= solder pad side)

2 x purple

2 x Speaker

Motor right

Motor l€l

Right rail

Letft rail

Front headlight

Rear headlight

Common pos. (also Cap. pos.)
Function output FO1

Function output FO2

SUSI Plus
SUSI Clock
SUSI Data

MX646N, .W Bottom Side

2 x purple

2 x Speaker
SUSI Plus <
SUSI Clock Motor right
SuUSI Data Motor left
Ground Right rail
Letft rail
Front headlight
Rear headlight

Function output FO1
Function output FO2

MX647N, . W Top Side

Function output FO1
Common positive
Rear headlight
Front headl ight
Left rai

Right rall
Motor left
Motor right
2 x Speaker

2 x purple

MX647N, .W Bottom Side

Prograrmming pac,
donot touch !

Function output FO6
Function output FO5

SUSI Clock
SUSI pos.

Motor right
Motor l€f
Right rail

rail
Front headlight
Rear headlight

Function output FO4
Function output FO3
Function output FO2

MX648 Top View with wires

MX648 Top Side pin-out

MX648P (with PluX16)

Fiont hendight 1 Ll
Flonl hesdigm {* LTor) {white)

e Rear headight (« an) |yelo-7

,,,,.FundmnomF |green
2 Ky Funcion output FO2 |bmwn|
— 2 % Spasker (vicell, viokd)

SUSI, Servo 2, FOB o3 Susl Senvo 1, FO5

SUSI, Servo's (2, 1) or FOB, FOAS
Kduncnon output F03 = GR Com. (+ GROUND

n% Front light (= Lfor) Motor right Front light (= Lfor)
Motor le =0 =3 Com. positive (+) Motor left Com. posmve (+
Right rail Fu-output FO4 Schiene rechts - {Index
eft rail Q=3 Rear light (= Lrev) Schiene left  Rear light (= Lriick)
Function cutput FO1 =) Speaker Fu-output FO 1 Speaker
Function cutput FO2 =0 El Speaker Fu-output FO 2 Speaker
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3 Addressing and Programming

ZIMO decoders can be programmed in
ASer vi ce(oMegpmgramming track) for assigning a new address or reading and

writing CV content, orin

- AOperati on(a.Mo.dee.d0 AProgramming on the maino
main track; programmim@ iIC¥0al Wans thes smabl e
However, an acknowl edgement of successful p

only possible with a DCC system capable of RailCom.

HELPFUL HINTS FOR CV PROGRAMMING:

If you are familiar with CV programming please skip this section and go directly to section 3.1!

CV programming is not the same fpoocedurelidtheGameg sor all Whi
CVés, the calculation of the individual CV val ue€
For some CVds it i s e is bupposedite bevahdacan easity dbe deravédurom the
ARangeo and/ or AiDescriptiono c ol oambe compared hoevolud® t
control.
For instance, CV#2 determines the minimum speed applied at speed step 1:
Ccv Designation Range | Default | Description
Entered value = internal speed step assigned to
17 252 lowest cab speed step.
#2 Vstart (See add. 2 o o
notes) Bit 4 in CV # 29 has to be 0; otherwise individual
speed table is active.
The firanged col umn st at ex maythaused.arheyhigherthe vaue the faster 1

the engine runs at speed step 1 and vice versa.

Another similar CV is the fAdi mmingo factor in CV
Ccv Designation Range | Default | Description
The actual function output voltage can be
reduced by PWM. Useful to dim headlights, for
Reduced function example.
#60 output voltage 0-255 0 Example values:
(Dimming) #60 =0 or 255: full voltage
# 60 = 170: 2/3 of full voltage.
# 60 = 204: 80% of full voltage.
Again, the range column states that any valuefrom 1 t o 252 may be used 4

column it is explained that the brightness of the light increases with the value.

Ot her CVOs are easier to under st and s,iwhereyyaucanttumi n
individual switches ON or OF F. Such a CV is made up of 8 #i
group of Bits is known as a Byte (which is the

n
q
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you can change the setting of all 8 Bits (switches) and on others only a select few. The Bits (switches)
are numbered from 0 to 7 and each has a specific value (see t he chapter
d e c i nfarlmdre on binary calculations). Each Bit is turned ON by adding its value to the CV and
turned OFF by subtracting its value. Add up the values of each Bit you want to turn ON and enter the
total to the CV.

One such CV is CV #29:

0 APo MO wh ch i s dao =y Qn t he
i| cv Designation Range | Default | Description
r 0 ( 7 7
Bit O - Train direction:
. 0 =normal, 1 =reversed
Basic
configuration Bit 1 - Number of speed steps:
0=14, 1=28
. Note: 128 speed steps are always active if corresponding
CV #29 is calculated by information is received!
adding the value of the . . .
individual bits that are Bit 2 - DC operation (analog): *)
il g thleo peol@gp&®mmi ng O=off 1=on
[ ar i|gagues to tury Bit3-Rai |l Com (Abidirection]
Bit0: 1 0 = deactivated
Bit1: 2 0-63 2 1=activated see CV #28!
A .
ablle. [E¥sis kin of |CV Bit 4 - Individual speed table:
Bit 4: 16 0= off, CV# 2, 5, 6, are active.
Bit 5: 32 — -
#29 |gieos 1 on, accordi®g to
Bit 7: 128 Bit 5 - Decoder address:
0 = primary address as per CV #1
ZI MO MX21, 1 = ext. address as per CV #17+18
cabs also display the Bits 6 and 7 are to remain 0!
individual bits;
calculating bit values is
no longer necessary!

As explained in the description column of that CV, you can only change Bit 0, 1, 2, 3, 4 and 5. Bits 6
t 0an®7 have to remain OFF (0) because they are not yet used for anything. To calculate the total CV
value you have to first look at the description field of that CV and determine which Bit (switch) you

AfConve

want to have ON. Letds say we want s peetom becatse ip s 2
#%eesn()t agree with the cabds direction indicatior
means we have to have the Bits 1, 0 and 4 turned ON (= 1). All other Bits can be OFF (= 0). In the
fiDesignati ono f i etfordeach Bit: Bitb o W 8it 1t=HeBit 2 = 4, Bit 3 = 8, Bit 4 = 16,
Bit 5 = 32, Bit 6 = 64, and Bit 7 = 128. If we want to have Bits 1, 0 and 4 turned ON we add up the
values for these Bits (2 + 1 + 16) and enter the total of 19 to CV #29.
nd in the fAdescriptiono
of them as small switch board
di vidual switchesodo called Bits and the
V itself or the switch board, if you will). On some
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lastly there is a third kind of CV that sort of
about Bits and their val ues. With those CVbés t
action. Some of those digit positions act like a simple ON/OFF switch and others like a volume

control.
For example, CV #56 can be used for fine-tuning a motor:

Ccv Designation Range | Default | Description
0 Back-EMF compensation is calculated by PID
(is equal | algorithm (Proportional/lntegral - Differential);
to 55, modifying these values may improve the
mid- compensation characteristics in certain cases.
range) 1g.99: for Anor mal éic)DC m
100 - 199: for coreless (MAXXON, Faulhaber,
But: etc...)
defaultis | Tens digit: Proportional (P) value; by
Back-EMF control . not default (0) is set to mid value and
456 P and I value Oi 153? suitable automatic adjustment with the goal
ooy for of jerk free running. Proportional
coreless effect can be modified with settings
motors, of 17 4and 61 10 (instead of the
i.e. default 0 = 5).
M:‘:SLON Ones digit: Integral () value; is set by
HABE}i' default to a mid-value.
: The Integral effect can be modified
Use with settings of 1 i 9 instead of
F100 the default 0 = 5).
instead.
As you can see in the ARangeo field you can use
the fADescriptiono field it e x p | aiimfanctibnhla this casectie d

hundredth digit (_xx) sets the decoder up for a coreless motor, the tens digit (x_x) modifies the
proportional and the ones digit (xx_) the integral action. The hundredth digit acts just like a switch. If
you use the hundredth digit (1__) the coreless motor controli s t ur ned ON. I f you
function is turned OFF. So for a normal DC motor you would only use the ones and tenth digit. With
the tens digit (0 1 9) you can modify the proportional value and with the ones digit (0 7 9) the integral
value.

Doné6t worry about t
proced u r kter in the manual.

he ter-nustusfephedPoepi bnpabkdepr CW

3
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%1 BIadrfTining I RETofGe Modeq(Bh Programifind tralk) .\ 7 &

Before programming is possible, it must be unlocked with
CV #144 = 0 or = 128 (the latter allows programming but prevents decoder updating).

This (CV #144 = 0) is normally the case but in many sound projects the programming lock is activated
to prevent accidental changes. Therefore, it is useful to check that CV, especially when programming
attempts have already failed.

The acknowledgments of successful programming steps on the programming track as well as CV
read-outs are accomplished by power pulses, which the decoder generates by briefly turning on the
motor and/or headlights. If the motor and/or headlights do not draw power (i.e. they are not
connected) or dondt dr awkneviedgments fopsoceessful programming or CV read-
outs are not possible.

To make acknowledgments possible in such cases activate CV #112 bit 1, which enables the decoder
to use an alternate acknowledgment by sending high frequency pulses from the motor end stage.
Whether this method is successful though depends on the DCC system used.

CV Designation Range | Default | Description
= 0: programming and update lock not active
. Bité= 1: programming of the
Programming and Modefi is Dblocked as a
Update Lock 0 unwanted programming.
Note: The programming Bits Note: ProgramminginfOper at i ons Mo
#144 lock has no effect on 6.7 or locked because any such programming only
any nlun®Yéfwidisween 0| addd |199. PR fpihepclve loco e\ddrefﬁqnﬂ. read
t 0 therefare al ays. olntrolls a & pec jreprogramming hgwrong locomotive is
9 accessible for unlocking. therefore not possible.
Bit 7 = 1: Software updates via MXDECUP, MX31ZL or
ddnaot Use it (4 x) he other means are locked.
Bit 1 = 0: Normal acknowledgment in fService Modef ;
4= motor and headlight pulses.
. 00000100 A )
#112 Special ZIMO 0-255 thatis = 1: High frequency pulses instead of normal_
RHpgsa Ffiguration bits (B,f‘o,lm:af)’ acknowledgments from motor and headlights.

Attention: The CV values in case of sound decoders at time of delivery do not correspond with the
default values in the following chapters, but rather the initial values of each loaded sound project!

This applies most often to
CV #2971 analog operation is usually turned off (Bit 3 = 0); CV #29 = 14 turns this on if desired.

CV #1447 the update lock may be activated (Bit 7 = 1), sometimes even the programming lock (Bit 6
= 1); before updating or programming a decoder, set this CV to CV #144 = 0.

CV#3,4iaccel erati decel CVbs
CV #33 and following i the functions are often mapped to a specific loco model.
tohme GCsVo u#n2d6 5QV dasn d( f(rl es s

on and eration ar e

éand of course frequently)

of ten

worr

set

al |l
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3.2 Programmi ng i n f Op e r(oa-thé-mansPotp d e o

According to the current NMRA DCC standards it
but not assign new vehicle addresses. However, certain DCC systems (among them ZIMO beginning
with the system generation MX10/MX32) will allow addresses to be modified on the main track with
the help of bidirectional communication.

All ZIMO decoders are equipped with bidirectional communication (i Ra i | Tamadan therefore
(with a corresponding DCC system such as ZIMO MX31ZL and all devices of the new MX10/MX32
generation) read, program and acknowledge successful CV programming steps in operations mode
(on the main track). This requires RailCom to be activated, whi ch is t he case if
set as:

CV#29,Bit3=1 AND CV#28=3

This is usually the default setting, except in certain sound projects or OEM CV sets, in which they need
to be set first.

Cv Designation Range | Default | Description

Bit 0 - RailCom Channel 1 (Broadcast)
0=0OFF 1=ON

Bit 1 - RailCom Channel 2 (Data)
0=0FF 1=ON

#28 RailCom Configuration 0-3 3

S

CV Designation Range | Default | Description

h ul d nnly be prccihla fnZGS)rngrnm and read C\/ A8 s
#260. | « o New decoders can be ordered for a small fee with the
Py fiLoad coddedd fiload codeodo installed, wh
262’ sound projects - - ficodedodo sound project sdloefo
263 The load code can also be bought and installed at a

later date: see www.zimo.at or ZIRC.

Reading out this CV al way
he f ol I"éaWiaCWrg”DCVoP@ad%{”Ve (01001000106), the number
and NMRA.
Reading out This CV is also used to reset various events with the
the decod - i
HARD RESET a|w2y§§?wi:s help of Pseudo-Programming.
with CV#8=28 fila50, Pseudo-Programming means that the entered value is not
Z1 MObd - 3
48 orCV#8=0 assigned 09 145 really stored, but rather used to start a defined action.
number. (=ZIMO) [CV #8 g HARDRESET(NMRA standard);
or p’fg;r’;snﬁ;‘i’ﬁg all CVos resetC\setortsbund | af
see project, or the default values listed in this CV table if
ACTIVATION f IannS om id no such set was active.
of special CV sets °°u,igh°t_ ©

CV #8 O HARDRESET for LGB-operation
(14 speed steps, pulse chain commands).

Bit 2 - DC operation (analog): *)

0 = disabled 1 =enabled
429 Basic settings 0-63 14 |Bit3-RailCom ( Abidirectional ¢
- B 0 = deactivated 1=activated
00(?0 1110 Bit 4 - Individual speed table:
Bit3=1 0 = off, CV # 2, 5 and 6 are active.
( A Roim & 1 = on, accordi®™y to C

switched on)
Bit 5 - Decoder address:
0 = primary address as per CV #1
1 = ext. address as per CV #17+18

3.3 Decoder-ID, Load-Code, Decoder-Type and SW-Version

Ccv Designation Range | Default | Description

The decoder ID (serial number) is automatically entered

Decoder-ID during production: The first Byte (CV #250) denotes the

#250, decoder type; the three other Bytes contain the serial
251, | cV #250 = Read only R number.
ggg =Decoder type The decoder ID is primarily used for automatic address

recognition when an engine is placed on the layout
track (future function) as well is in conjunction with the
Al oad codeo f o rojedisdseed #a60 -s

(see chapter 1)

Further options: see chap
This CV holds the firmware version number currently in
SW-Version Number the decoder.
Read only With the helpp ogfr afimPaisenhghiotoi
Also see CV # 65 for program decoders with DCC systems of limited range:
Sub-Version Number Pseudo- Ones digit = 1: Subsequent programming value + 100
#7 and programm. - _ 2 + 200
see - <.
special procedures for explanation to it =1
programming with the right Tens digit = él.. Subsequent CV number o iOO 5
ALokmaasand of -~ ?
| evedtens sy etc. =9 e + 9
Hundreds digit = 0: Revaluation applies only once
=1 é until power-off
SW- This CV indicates a possible sub-version number of a
Sub-Version Number main version noted in CV #7.
#65 Read only - . X .
Also see CV #7 for The entire SW version number is thus composed of
Version Number CV #7 and #65 (i.e. 28.15).

3.4 The vehicle address(es) in DCC mode

Decoders are usually delivered with address 3 activated (CV #1 = 3), for the DCC as well as the MM
(Marklin Motorola) format. All aspects of operation are possible with this address but it is
recommended to change to a different address as soon as possible.

The address range in DCC mode exceeds the range of a single CV, in fact, goes up to 10239.
Addresses higher than 127 are stored in CV #17 and #18. Bit 5 in CV #29 is used to select between
the short addressinCV#landt he | ong address in CVds #17/ 18.
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F Most digital systems (with the possible exception of very old or simple products) calculate the value
t hirvolvedvaditematically and also set Bit 5 in CV # 29 to the proper value when writing the
address, so that the user does not have to deal with the necessary coding.

for

CVv Designation Range | Default | Description
b The fs Hwge)lbod addriéss (DCC,MM)
1-127 In the case of DCC:
#1 Short Address MM: 3 The address in CV #1 is only valid if CV #29, Bit 5 = 0.
1-80 Otherwise, if CV #29 Bit 5 = 1, the long address in CV
#17 + #18 applies.
#1: Extended (long) 1?8 o Tl.1e long DC.C t?lddress applles to addresses >127.
#18 address 10239 Itis only active if CV #29 Bit5 = 1.
#29 Basic Configuration 0-63 14 =
0000 1110
with
Bit5=0
gg:jrs;;;r; Bit 5 - Decoder address selection:[J
0 = short address as per CV #10
1 =long address as per CV #17+18
Decoder-cont rol l ed consisting (a. k. a. iAdYV

Combined operation of two or more locomotives (consisting) can be organized by
the DCC system (common practice with ZIMO systems, without changing any decoder

CVods)
by

or

progr ammi

ng

t he

foll owing decoder CVO0s

some the DCC systems (often the case with American made systems).
This chapter covers only the latter; the decoder controlled consisting!

Cv

Designation

Range

Default

Description

#19

Consist address

0-127

A common consist address for 2 or more engines can
be entered in this CV to each loco of the same consist.

If CV #19 > 0: Speed and direction is governed by this
consist address (not the individual address in CV #1 or
#17+18); functions are controlled by either the consist
address or individual addr

#21

Consist functions
F1-F8

0-255

Functions so defined here will be controlled by the
consist address.

CvV

Designation

Range

Default

Description

Bit 0 = 0: F1 controlled by individual address
1 é . by consist address
0: F2 controlled by individual address
1:
ééé. F3, Fa, F5, F6, F7
Bit 7 = 0: F8 controlled by individual address
= 1:

Bit 1

#22

Headlight control in a

consist

Select whether the headlights are controlled with the
consist address or individual address.

Bit 0 = 0: FO (forw.) controlled by individual address

= 1: by consist address
Bit 1 = 0: FO (rev.) controlled by individual address
= 1: ddress
Bit 2 = 0: F9 (forw.) controlled by individual address
= 1: ddress
Bit 3 =0: F10 (forw.) controlled by individual address
= 1: ddress
Bit 4 = 0: F11 (forw.) controlled by individual address
=1 é. by caddressi st
Bit 5 0: F12 (forw.) controlled by individual address
= 1: ddress

out puts
or other programming device.

ar e

3.5 Analog operation

All ZIMO decoders are capable of operating on conventional layouts with DC power packs, including
PWM throttles, in analog DC as well as in analog AC (Marklin transformers with high voltage pulse for
direction change).

a Nr&avilanalby@pBrasioh St i ng o)
CV #29,Bit2=1
must be set. This is usually the case by default (CV #29 = 14, which includes Bit 2 = 1), but analog
operation may be turned off in many sound projects (sound decoders).
h d i Thiei actualdbéhbvijor, duriwdhanatod operation, havesenq is strenglyniafloeacgdeby thédlgcomotive
controller (power pack). Especially in conjunction with a weak transformer, it is easily possible that the

track voltage collapses when the decoder (motor) starts to draw power which, in the worst case, may
lead to intermittent performance.

concerned;

There are some adjustment possibilities for analog operation where motor control and function
tréa@-cuieor ptogrénsmed oaln witb & DCE systens e

Cv

Designation

Range

Default

Description

#29

14 =

Bit 2 - DC operation (analog): *)

be
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Cv Designation Range Default | Description

Basic Configuration 0000 1110

with
Bit5=0
(for short
address)

0 = disabled 1 =-enabled

Definesf uncti on
mode.

Bit 0 = 0: F1 is OFF in analog mode
= 1: €ON in

Bit 1 = 0: F2 is OFF in analog mode

Bit 1 = 1:

ééé. . F3, F4, F5,

Bit 7 = 0: F8 is OFF in analog mode
Bit 7 = 1:

out put s t halog

. anal o
Analog functions

#13 F1éF8

0-255 0
é ON

F6,

in
F7

ar

é€ON in arn

Def i
mode.

Bit 0 = 0: FO (forw) is OFF in analog mode
= 1:

nes function outputs t

éo0

Bit 1 = 0: FO (rev) is OFF in analog mode

Bit 1 = 1:

Bit 2 = 0: F9 is OFF in analog mode

Bit 2 = 1:

------------ F10, F11

Bit 5 = 0: F12 is OFF in analog mode

Bit 5 = 1: é€ON in

Bit 6 = 0: Analog operation with acceleration and
deceleration according to CV #3 and #4.

Bit 6 = 1: Analog operation without acceleration and
deceleration according to CV #3 and #4.

Bit 7 = 0: unregulated DC operation
Bit 7 = 1: regulated DC operation

Analog functions
F9é F12 4 i
éON in ar
and 64

#14 (Bit6=1)

0-127
Acceleration and
deceleration for analog

operation.

Note: A decoder may have different settings than the default values, due to an installed sound project.
This is especially true for motor regulation (CV #14, Bit 7), which is often enabled by the sound
project. The regulation only works wellwithp ower packs that apply fAcl
LGB 50 080); it is better to turn the motor regulation off if the track voltage is not properly rectified or
consists of half-wave signals.

e a
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3.6 Motor Regulation

F

The speed curve

There are two types of speed curves, which are selected with
CV #29, Bit 4 = 0: 3-step curve (defined by 3
= 1: 28-step curve (defined by 2 8

CVds)
CVods)

3-step curve: the lowest, highest and medium speed is defined by the Configuration Variables #2
(Vstart), #5 (Vhigh) and #6 (Vmid). This is a simple way to quickly establish a speed range and its
curvature.

Such a three point curve is sufficient in most cases.

28i stepcurve(a. k. a. 0free progr xwiththbhelpof € 6 e d 8464 B8 e 0
external speed steps can be freely assigned to
all speed step modes (14, 28 and 128). If 128 external speed steps are used, the decoder adds the
missing intermediate values by interpolation.

/| ©1 EE
LER ! % E E e
I e R 1% 3 100 3 13
103 557 i3 1% 3 103
120 4 RS 120 5 120 4 120
3@?; \a@' Sightly bent }éﬁ; iég; i;ogg N
B A e 83 2 £ gyt
83 *6\6 vear =2 653 3 Clipped linear speed curve 58 3 % 3 curve according to
83 2 e 252) 3 Vstart = 10, Vhigh = 165, 23 Clipped afjd bent speed curve FE oo connouranon
23 cebter BE| Vmid = 90 23 Vstart = 1§, Vhigh = 180, Vmid = 6( 2 é variables #67 7911
S o i i
CVv Designation Range | Default | Description
Start Voltage Internal speed step ( 1 é d@ppliéd)as
#2 Vstart 1-255 1 Iowe_st external speed step (= speed step 1)
with 3-step curve if (applies to 14, 28, or 128 speed step modes)
CV #29, Bit4=0 = 1: lowest possible speed
Top Speed L Internal speed step (1 é 2
Vhigh highest external speed step
#5 with 3-step curve if 0-255 or (14, 25 or 128, depending on the speed step mode
fiviad:g selected in CV # 29, Bit 1,
CV#29,Bit4=0 26 ) _
=1 (same as 255): fastest top speed possible.
DC [voltage (ile. wjth ghnternal speed step (1 é 2
medium external speed step (that is, speed step 7,
1, 14 or 63 depending on the speed step mode selected in
. CV #29, Bit 1
46 Medium Speed Yato ¥ 1 - Bit1) _ _ _
Vimid of the (=@u3of |@l" = default curve (Medium speed is set to one third of
valuein | topspeed) | o5 speed. I.e., if CV #5 = 255 the curve is the same as
CV #5 if CV #6 would be programmed to 85).
The speed curve resulting from CV #2, 5 and 6 is
automatically smoothed out.

t
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set to 22V at idle but drops to 16V under load: A good

CcVv Designation Range Default | Description setting would be CV #57 =
CV #57 = 0: automatically adjusts to the track voltage
(relative reference); only useful with stabilized track
Bit 1 - Number of speed steps: voltage.
0 =14, 1=28/128
Basic 14 = P P
420 configuration 063 | oooomso Tweaking the motor regulation
with Bit 4 =0
(3-speedstep) | Bit 4 - Individual speed table: The motords performance, es p efeceeaslpdsgble)adan be fine-iuhed ng s peed
0 = off, CV# 2, 5 and 6 are active. with the following CVo0s:
1 = on, accordi®g to ( . .
CV #9 1 Motor control frequency and EMF sampling rate
The motor is controlled by pulse with modulation that can take place at either low or high frequency.
User programmable speed table. Low freqqengy (30 i 159Hz) is only useful for very few locomotives with very old motors (i.e. AC
#67 . Each CV corresponds to one of the 28 external speed motors with field coils instead of permanent magnets).
6. '”_d""d“a' Spe‘_sd table, | o555 » steps that can be fimap258)d High frequency (20 kHz by default, up to 40 kHz as per CV #112) on the other hand is quiet and
#94 ifCV#29, Bitd =1 *) The 28-point default curve is also bent in the lower easy on the motor.
speed range. Power to the motor is interrupted periodically (50 i 200 times/sec.), even when operating at high
Mul tiplication of the frequency, in order to determ_ing the current speed by measuri_ng back-EMF (voltage generated by the
#66 Directional 0-255 0 (nis the trim value in this CV) motor). The more frequent this interruption takes place (sampling rate), the better the load
#95 speed trimming 0-255 0 #66: for forward direction compensation performs; but that also results in an increased loss of energy and noise level. By
#95: for reverse direction default, the sampling frequency varies automatically between 200Hz at low speed and 50 Hz at
maximum speed.
. CV #9 allows the adjustment of the sampling frequency as well as the sampling time. The default
The reference voltage for motor regulation value of 55 represents a medium setting.
CV # 57 specifies the voltage, which is used as a base for motor regulation. For example: if 14V is CV #56 1 The PID regulation
selected (CV value: 140) the decoder tries to send the exact fraction of this voltage, given by the The motor regulation can be tailored to motor type, vehicle weight and so on, by using different
speed regulator position, to the motor regardless of the voltage level at the track. As aresult the Proportional-Integral-Differential values. In reality, changing the differential value can be omitted.

speed remains constant even if the track voltage fluctuates, provided the track voltage (more . - . -
precisely, the rectified and processed voltage i nS]CL/d#S-Ga{lop{lrsﬁthecprg%org%aé)(alue(Rﬁq?pl%t)nasw%laséh @tag{aly%:l{«;(opega}%t)rt beae esnodot f al
below the absolute reference voltage individually. The defaulf value of 55 represents a medilm sétting, at which a certain automated Tine-

' tuning is performed by the decoder software.

The default value A00 in CV #57 selects the fArel gti - - —
reference voltage to the available track voltage. This setting is only useful though if the system can keep cv Designation Range | Default | Description
the track voltage constant at all times (stabilized track output) and the resistance along the track kept to —__ —
a minimum. All ZIMO systems keep the track voltage stable even older systems, but not every system 55 %5 Zzg_iio?(ﬁ?)ul:nnggitﬁgchlc/lt?lsggh |?,|19hrg;qtl:g?cy
from other manufacturers do, especially the relatively cheap systems built before 2005. It is not High High automaticall adjusts between goo?-iz (low speed) and
recommended to set CV #57 to A00 with systems thaft don:‘)l\;I kee|? trane@égnay,cff;‘le%%‘r‘gw@m_&gn@ diu Ewga%p|ingﬁmg_stea§ slet this
i meaium
CV about 2V below track voltage (i.e. 140 for 16V). otor Congr?d requency scanning scanning | <> 55: Modification of automatic adjustments with:
CV #57 can also be used as an alternative to CV #5 (top speed), which has the advantage that the full ) rate rate tens digit for sampling rate and
resolution of the 255 speed steps remains available. EMF sampling algorithm., | @lgorithm. ones digit for sampling time.
(Algorithm) Tens digit 1 - 4: Lower sampling rate than default
. el
cVv Designation Range | Default |Description 49 01-99 High » (less noiset)
frequency | Tens digit 6 - 9: Higher sampling rate than default
ith i
Absolute voltage in tenth of a volt applied to the motor mc\:\gified (to combat jerky movements!)
#57 Voltage reference 0-255 0 at full speed (max. throttle setting). )
) . . samplmg Ones digit 11 4: Shorter EMF sampling time
Example: A system without stabilized track voltage is algorithm. (good for coreless motors, less noise, more power)
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Ones digit 5 - 9: Longer EMF sampling time Small coreless (Faulhaber, -51 - 133
(may be needed for 3-pole motors or similar). Maxxon or similar) The stronger the motor, the weaker the regulation is
Typical test values against jerky driving: set to avoid overshoots, the integral component
CV #9 = 55 (default) A 83, 85, 87, ... Large coreless (O gauge of -1 -111 | nevertheless provides for full load regulation.
CV#9=55 (defaul) A 44, 33, 22, 6 larger)
255176 =255 - 178: Low frequency (for old motors only!)
PWM according to formula (131+ mantissa*4) *2exp. Bit 0-4 is
Low fimanti ss7aoi;s Biexp50. Mot orprotafoé q
#9 frequency the PWM.
Examples: Tips on how to proceed in finding the optimal CV #56 settings:
#9 = 255: frequency at 30 Hz,
e I[ggﬂzzg e Start with an initial setting of CV #56 = 11; set the locomotive at a low speed, then hold it back with
- - your hand. The motor regulation should compensate for the higher load within half a second. If it
takes longer than that, increase the ones digit gradually: CV #56 = 12, 13, 14...
With the locomotive still running at a low speed, increase the tens digit in CV #56. For example: (if the
test above resulted in CV #56 = 13) start increasing the tens digit CV #56 = 23,33 ,43 é As s oon
Special ZIMO _ jerky driving is detected, revert back to the previous digit A this would be the final setting.
#112 : : f 0-255 4=
configuration bits 00000100
with Bit 5=0
(@0kHz) | it 5 = 0: 20 kHz motor control frequency . .
= 1: 40 kHz motor control frequency Load Compensati on, Compensation
The goal of load compensation, at least in theory, is to keep the speed constant in all circumstances
= 55: Default setting using medium PID parameters. (only limited by available power). In reality though, a certain reduction in compensation is quite often
=0-99:Modi fied settingetorst or preferred.
55 =100 - 199: Modified settings for coreless motors 100% load compensation is useful within the low speed range to successfully prevent engine stalls or
medium (Faulhaber, Maxon etc.) run-away under light load. Load compensation should be reduced as speed increases, so that at full
P and | value Pti'? - Tens digit 1 - 4: Lower proportional value than default speed the motor actually receives full power. Also, a slight grade dependent speed change is often
settin H H
#56 For 9 Tens digit 6 - 9: Higher proportional value than default considered more prototypical.
BEMF motor regulation | . oo Ones digit 1 - 4: Lower integral than default Locomotives operated in consists should never be operated with 100% load compensation, in any
- Ones digit 6 - 9: Higher integral than default part of the speed range, because it causes the locomotives to fight each other and could even lead to
r::t(ti;rf:gg Typical test values against jerky driving: derailments.
CV #56 = 55 (default) A 33,77,73,71, .. The overall intensity of load compensation can be
e ot mitial value: 20, 2 o5 g 2 & - defined with CV # 58 from no compensation
#147 fina ti 0-255 0 Values too small cause engine to stutter, values too big 't %%'”Efs%» ; E ST (vzi\lue 0) to fufll Conl%%ntsaggg (value 255). Useful
sampling time worsens the regulation at low speeds. 23N ""o;’jo:jiz%”“ R E ) Sl values range from 0 .
Bl LN Gk, LE “ For a more precise or more complete load
153 ele0y 100N e fo, )
23 %@;%5»7:;% LE compensation over the full speed range use CV
. . . . . . o3 000 23 e i i i
Fine-tuning suggestions (if default settings are not satisfactory): E 0 EE #10 and CV #113 together with this CV to define a
23 LE 3-point curve.
Vehicle, Type of Motor CV #9 CV #56 | Remarks trommmomow )
ANor mal o moder n =95 =33 IV_Ieans high sampling rate at low load; reduced rate at - - —
higher load to prevent loss of power. CVv Designation Range | Default | Description
Typical N-scale engine =9 =55 Intensity of back-EMF control for lowest speed step.
Also recommended: CV #2 = 12, CV #147 = 60 . . Ifrequired, an f@Aintensity curve
Fleischmann frod =89 -91 From SW version 31: CV #145 = 2 #58 BEMF intensity 0-255 255 | Ccv #10, 58 and 113 to reduce load regulation at higher
(Attention: often helpful i remove suppressor speeds.
components. Examgle:

Cur v ¢
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CcVv Designation Range | Default | Description
# 58 = 0: no back-EMF
# 58 = 150: medium compensation,
# 58 = 255: maximum compensation.
Assigns an internal speed step where back EMF
#10 Compensation cut-off 0-252 0 intensity is reduced to the level defined in CV #113. CV
This CV is seldom required #10, #58 and #113 together define a back-EMF curve.
= 0: default curve is valid (as in CV #58).
The BEMF intensity is reduced to this value at the
. speed step defined in CV #10.
#113 Co.mpe.nsatlon CU_t'Oﬁ 0- 255 0 CV#113t oget her with CVo spoits
This CV is seldom required BEMF curve.
= 0: actual cutoff at speed step in CV #10. Usually
CV #10 is also set to 0.
--- CV #145 = 2: Special setting for Fleischmann round
motor.
--- CV #147 Sampling time ---
X Useful initial value: 20;
Experimenta Too small a value leads to jerky behavior.
test purposes, Too large a value leads to poor low speed control.
0= automatic control (CV #147 has no effect)
to find out whether - CV #148 D-Value -
certain automatic Useful initial value: 20;
settings have a negative Too small a value leads to poor regulation (regulates
#145 effect on motor too little, too slow, engine jerks (rather slowly).
regulation i
) : 0 Too large a value leads to over compensation, the
#147 Using these . 0 engine runs rough/vibrates.
experi ment a
#148 deacti':\)/ate the automatic 0 0 = automatic control (CV #148 has no effect)
#149 settings. 0 --- CV #149 P-Value ---
#150 0 = automatic control (CV #149 has no effect)
1 =P-Value is fixed as per CV #56 (tens digit)
CVos #mawil --- CV #150 Load compensation at top speed ---

likely be removed again
from the decoder SW at
some time.

Load compensation at top speed is normally always 0.
This can be changed with CV #150.

Example: CV #58 = 200, CV #10 = 100, CV #113 = 80
und CV #150 = 40 --> Result: Regulation at speed
step 1 is 200 (of 255, almost 100%), at speed step 100
itis 80 (@1/3’d of 255), at speed step 252 (full speed) it
is 200 (of 255, almost fully regulated).

We kindly ask for your cooperation. Please send us
your test results!

The motor brake

This brake is useful for vehicles without worm gears to prevent them from rolling away on inclines, picking up speed
at declines as well as to prevent a heavy train from pushing a standing engine downbhill.

CV Designation Range Default | Description
= 0: brake not active
= 1 @&he®otor brake is gradually actuated (over a
periodofl, 2 é 8, upte fulbbrakirg power by
#151 Motor brake 0-9 0 shorting both motor end stages) after power to the

motor is cut but the target speed is not reached (not
slowing down).

The higher the value, the faster and harder the brake
is being applied.

3.7 Acceleration and Deceleration:

The basic acceleration and deceleration times (momentum) are set with
CV 6 s and8l

according to the relevant NMRA standard, which demands a linear progression (the time between
speed step changes remains constant over the whole speed range).

For simple smooth drivability use values 3 or higher but for really slow starts and stops start with a
value of 5. Values over 30 are usually impractical!

The sound project in sound decoders always comeswit h di f f erent values in CVods
many other CVO6s) than wh &ftenthessound cantoelydbe playedthdtle CV char t s
correctly in conjunction with the acceleration times provided by the sound project (or certain minimum

values),sot he sound projectoés default values should theref

Acceleration and deceleration behavior, especially starting and stopping, can be further improved by
the fiexponential 0 and fadapti veo #i2icle2laedrl2a3).i on/ decel er

To eliminate a start-up jolt after changing the direction, caused by gear backlash in gearboxes, use

CV #146:

Some free play between gears of a drivetrain is essential to prevent them from binding. This creates

backlash and may be more severe on some engines than on others, especially when fitted with a

worm gear or an excessively worn gearbox.

Excessive backlash leads to a peculiar behavior especially after changing the direction: When the

motor starts turning in the opposite direction it doesno6t righbaway béchuseitdastpi n e

eliminate the backlash first. And to make matters worse, the motor starts to accelerate already during

this phase. When the engine finally starts tambving, tFh
up rpm, which results in an unpleasant jolt. This can be avoided with the help of CV #146.

CV Designation Range | Default | Description

The value multiplied by 0
#3 Acceleration rate 0- 255 ) seconds from stop to full speed.

The effective default value for sound decoders is
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Cv Designation Range | Default | Description CV Designation Range | Default | Description
usually not the value given here, but is determined by Compensation for gear = 1 to 255: the motor spins at minimum rpm (according
the loaded sound project. backlash to CV #2) for a specific time and only starts to
during direction changes accelerate after this time has elapsed. This CV will only
The value multiplied by 0 in order to be executed after a direction change.
) seconds from full speed to a complete stop. reduce start-up jolt. How much time is required to overcome the backlash
#4 Deceleration rate 0-255 (@) The effective default value for sound decoders is NOT for MX621 depends on various circumstances and can only be
usually not the value given here, but is determined by determined by trial and error.
the loaded sound project. Typical values are:
To temporarily adapt the acceleration rate to a new load = 100: th? motor turns about 1 re""'?“!"” ora
or when used in a consist. maximum of 1 second at the minimum speed.
) o Bit O - 6: entered value increases or decreases =50: about ¥z a turn or max. % second.
#23 | AccelerationOtrimming 0-255 0 acceleration time in CV #3. = 200: about 2 turns or max. 2 seconds.
Bit 7 = 0 adds above value to CV #3. Important: The minimum speed must be set correctly,
= 1- subtracts above value from CV #3. so that the motor actually turns at the speed step
defined as the lowest step in CV #2. Also, CV #146 is
To temporarily adapt the acceleration rate to a new load only useful if the load regulation is set to maximum or at
or when used in a consist. least close to it (i.e. CV #58 = 2001 255).
w04 Decel X L 0-255 Bit O - 6: entered value increases or decreases
eceleration timming . 0 acceleration time in CV #3. NOTE: The actual acceleration and deceleration rates for HLU brake sections (ZIMO signal controlled
Bit 7 = 0: adds above value to CV #3. speed influence) are determined by CV #49 and #50.
= 1: subtracts above value from CV #3.
Acceleration time (momentum) can be stretched in the Momentum 1 explained in more detail:
lower speed range: The momentum (acceleration and deceleration rates) according to CV #3 and #4 refers to the 255 internal steps which
) Tens digit: Percentage of speed range to be are spaced equally from 0 to full speed. The selected speed table, whether 3-step or 28-step, does not influence the
#121 Expolnentt_lal 0-99 included (0 to 90%). momentum behavior.
acceleration 0 Ones digit: Exponential curve (0 to 9). The momentum CANNOT be changed by bending the speed curve in the speed tables, but is very much possible with
EXAMPLE: t h expdmential accelerat i on/ decel erationodo in CV #121 and #122.
CV #121 = 11, 23 or 25 are typical initial test values.
Deceleration time (momentum) can be stretched in the
lower speed range: . . . ~
Exponential Tens digit: Percentage of speed range to be 38 SpeC I a I O p er akm‘h n gJeeM [Egi,l latIOﬂﬁ
#122 - 0-99 0 included (0 to 90%).
deceleration . )
Ones digit: Exponential curve (0 to 9). L X . i X i i
EXAMPLE: The km/h speed regulation is an alternative method of driving with prototypical speeds in all operating
7(:\/#122_'11 23 or 25 are typical initial test values situations: the cabébés sgadd egit el 8( Epteedl 26 eipn miohd
- yp : interpreted as km/h.
Raising or lowering the speed to the next internal step However, ZIMO decoders do not simply convert the speed steps to a km/h scale but rather ensure
occurs only if the preceding step is nearly reached. The . : . . .
tolerance for reaching the preceding step can be that the desired speed is held, by recalculating the already traveled distance and automatically make
defined by this CV (the smaller this value the smoother the necessary adjustments.
the acceleration/deceleration). . .
Adaptive Value 0 = no adaptive accel, or decel. A CALIBRATION RUN must be performed with each engine:
#123 acceleration and 0-99 0 Tens digit: 0 - 9 for acceleration (1 = strongest effect) First, we need to determine the calibration distance: a section of track that measures 100 scale
deceleration Ones digit: 0 - 9 for deceleration meters (plus the necessary acceleration and deceleration distances before and after), of course
EXAMPLE: without inclines, tight radii and other obstacles; for example, for HO (1:87) 115cm; for G-scale (1:22.5)
CV #123 = 11: strongest effect: sometimes affects 4.5m. Mark the start and end points of the calibration section.
the.Start up too much. Star-Markar End-Markar
CV #123 = 22: typical setting.
v 116 m {HD) hd
#146 0 - 255 0

= 0: no effect

Entar al stendy spand

Calibration distance
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A Set the engine on the track, with the proper travel direction selected, about 1 to 2 meters before
the start marker and the function FO (headlights) turned off. Acceleration times (in CV #3 of the
decoder as well as settings in the cab) should be set to 0 or a very small value.

A Start the calibration mode by programming CV #135 = 1 (operations mode programming). This is a
pseudo-programming because the value of 1 does not replace the value already stored in CV #135.

A Move the speed regulator to a medium speed position (1/3 to ¥ of full speed); the loco
accelerates towards the start marker

A As the engine passes the start marker, turn on the function FO (headlights); turn FO off again
when passing by the end marker. This ends the calibration run and the loco may be stopped.

ACV #136 can now be read out for checking purpof§g
doesnd6t mean very much by itself I f howeuweanrCV s ¢
#136 should approximately be the same every time, even if the traveling speed was different.

Km/h speed regulation in operation:

Cv#135def ines whether the fAinormal o or km/ h operati
CV #135 = 0: The engmakoi modentaopbsedi bhedkmfh c

earlier has no effect but the calibration results remain stored in CV #136.

CV #135 = 10, 20 or 5: each external speed step (1 to 126) becomes
1 km/h, 2 km/h or 0.5 km/h: see CV table below!

The speed regulation in km/h is not just useful for direct throttle control, but also in speed limits

through the fAsignal controbbepd Sheedainésuemeene
also being interpreted in km/h.
CVv Designation Range Default | Description
=0:km/hiRegul ation turned of
speed regulation is in effect.
Start with Pseudo-Pr ogr ammi ng ( APse
programmed value is not being stored):
CV#135=1 A Initiates a calibration run (see above)
Km/i Continue with fAnormal A pr g
Speed regulation - (programmed value will be stored):
#135 Activating, control and 2-20 0 = 10: each step (1 to 126) represents
range 1 km/h: that is step 1 = 1 km/h,
definition step 2 = 2 km/h, stepg
= 20: each step represents 2 km/h;
step 1 = 2 km/h, step 2 =4 km/h,
last step 126 = 253 km/h.
=5: each step represents .5 km/h;
step 1 = .5 km/h, step 2 =1 km/h,
last step 126 = 63 km/h.
Km/h'i Read A numeric value can be read-out after a successful
Speed regulation - CALIBRATI I calibration run, which was used to calculate the speed. It
#136 only ] "
Control number read-out | ONRUN should remain unchanged (or vary only slightly) even
after multiple calibration runs.
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Mph instead of km/h:
Extending the calibration distance accordingly results in a mph speed regulation!

es. The c_alibr_ation Airesultd stored in that CV
B9 THE "2V MO " H s g"fad P "Coh" el |

ZIMO digital systems offer a second level of communication for transmitting data to vehicles in specific track

sections. The most common application f or t hforstoppisg traidse

and applying speed limits in 5 stages, with data sent to the track sections as needed in the form of HLU cut-
N goutsePated By MX9itrdtk sBcBof rodules or its successors. This feature only operates within ZIMO

al YE¥"%t i on

run perfor med
*The speed | imits AUO(UlItra | ow) and ALOthéflniwg sapleed)
controll ed s padadefinedfwithcanfigoration variables #51 to #55 as well as the

acceleration and deceleration values (momentum) with CV #49 and #50.

Please note that the signal controlled acceleration and deceleration times in CV #49 and #50 are always
added to the times anqucunves programmed to CV #3, 4, 121, 122 etc. Signal controlled accelerations and

€ CNeBeRrhiiBrd Sofipart Yok & controlled momentum can therefore only progress either at the same rate (if
CV #49 and #50 is not used) or slower (if CV #49 and/or #50 contain a value of >0), but never faster.

It is of utmost importance for a flawlessly working train control system using the signal controlled speed
influence that the stop and related brake section lengths are arranged properly and consistently everywhere
on the layout. Please consult the MX9 instruction manual.

Thedecel eration (often CV #52
all locos come to a complete stop within about 2/3 of the stop section, which in HO is typically about 15 to 20
cm before the end of a stop section. Setting the loco up to stop precisely within the last centimeter of a stop
section is not recommended.

f or chardaberisticis shoutd pe satisadthat r a k e

CV Designation Range | Default | Description
ZIMO signal controlled speed influence (HLU) with
ZIMO MX9 track section module or future module
Signal controlled . or N |
#49 (HLU) 0-255 0 when using the fAasymmetr.i
acceleration method (Lenz ABC).
The content of this CV, multiplied by 0.4, equals the
time in seconds for the acceleration event from
standstill to full speed.
ZIMO signal controlled speed influence (HLU) with
ZIMO MX9 track section module or future module
Signal controlled or
#50 (HLU)_ 0-255 0 when usi nygnntehter ificaasl DCC s
deceleration method (Lenz ABC).
The content of this CV, multiplied by 0.4, equals the
time in seconds for the deceleration event (braking)

ed s

Asignal

as \

(c
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Cv Designation Range | Default | Description CV Designation Range | Default | Description
from full speed to standstill. Bit 0 = 1: Stops are initiated if voltage in right rail
is higher than left rail (in direction of
451 Signal controlled 20 ZIMO signal controlled speed influence (HLU) with travel). This setting, CV #27 = 1, IS THE
5o (HLU) speed limits 20 (U) ZIMO MX9 track section module or future module: COMMON APPLICTION for this
#53 |#52foriUo, | 0.285 | 70 Each of the 5 s p eié8) thatcambet Direction ffatﬁfer(?lrov'gedﬂ”;e decoder is wired
#54 |#54 for fLo, 110 (L) applied with the ZI MO i dependent stops 0 the rail correctly).
#55 |#51,53,55 180 influenceodo can be defined with asymmetrical DCC Bit 1 = 1: Stops are initiated if voltage in left rail
for intermediate steps #27 signal 0,1,2,3 0 is higher than right rail (in direction of
travel).
ZIMO signal controlled speed influence (HLU) with (Lenz AABCQ L . Lo
ZIMO MX9 track section module or future module Stopping is d|rect}ona}| if only one‘of the t\A{o b'ts. Is set
(not both). Traveling in the opposite direction will have
) or no effect. Use the other bit In case the train stops in the
Signal controlled . o . direction!
#59 (HLU) 0-255 5 whenusi ng the fasymmetrical wrong direction!
delay method (Lenz ABC): Bit 0 and Bit 1 = 1 (CV #27 = 3): Stops in both
Time in tenth of a second until the locomotive starts to directions, regardiess of rail polarity.
accelerate after receiving a higher signal controlled Hundreds digit: Sensitivity adjustment, changes the
speed limit command. ) : . a ;
speed with which the asymmetry is being recognized.
= 0: fast recognition (but higher risk of errors,
i.e. unreliable stopping).
= 1: normal recognition (@ 0.5 sec.), pretty save
’“’ - A ical 1-14, results (default). )
310 I’Asymmetl’lcal DCC S I g mmps a—enz ABC) symmetrical = 2: slow recognition (@ 1 sec.), very reliable.
threshold for 101 - 114,
stopping with Tens and ones digit: Asymmetrical threshold in tenths
The fAasyneQrsiicganal 06 is an alternative metasiongle f o 5 #13¢  psymmegrical DGC sidnah [s201 3214 |a 1G§ r eofiadvolt. Itie gplrage Hifference between the two half
circuit made up of 4 or 5 commercially available diodes is all that is required. (Lenz ABC method). waves of the DCC signal defined here is the minimum
. . . = required to be recognized as asymmetrical that starts
Track power from 3 diodes in series and one Schottky 01-14V the intended effect (usually braking and stopping of a
/ P command station._ diode in parallel in the opposite train).
e Note:3 diodes in series is direction is the usual arrangement. = 106 (Default) therefore means normal recognition at
witch to ini B _
cancelsiop TS B e T.he different vpltage drops across the 0.6 V asymmetry. This value has proven itself to be
whensignal _ - more diodes are sometimes diodes results in an asymmetry of appropriate under normal conditions; by using 4 diodes
turns fjlgreeno needed for other decoder . . . .
brands.Because the diodes about 1 to 2V. The direction in which to generate the asymmetry.
\ Siiicium diodes, e e wolage the diodes are mounted determines the —
I'??'Al_N.?‘OOX number ofdiodes possible. polarity of the asymmetry and with it The r.eCOgmtlon.delay (see CV #134), b.UI also
( ypes) the driving direction a sianal stop is ) ) unreliable electrical contact between rails and wheels,
initiated 9 9 P High-speed correction have a larger effect on a stop point at higher speeds
Traveldirection initiated. #142 for the ABC 0-255 12 than at lower speeds. This effect is corrected with CV
[%_' ‘ _ The asymmetrical DCC signal stop asymmgg:(c)gl stop #142,
Stop section Mai rack mode needs to be activated in the = 12: Default. This setting usually works fine if
= decoder with CV #27. Normally Bit 0 is CV #134 is also set to default.
set, thatis CV #27 = 1, which results in
the same directional control as the
AGol do decoder from Lenz.
The asymmetrical threshold (0.4V by default) can be modified with CV #134 if necessary (i.e. if the
DCC signal of a given command station is already offset to begin with). At the time of this writing, the
fasymmetrical DCC signal o has not been standardilzed and many DCC systems pay no attention to

this feature.

Note: the slow speed supported by Lenz decoders (i.e. by the Lenz module BM2) is not supported by
ZIMO decoders.
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3.11 Brake Sections’ AM2r k1l i n br ake mode o distance) CV #141 = 255 is about 500m (500 yards) for a
Distance calculation real train or 6m (18 ft) in HO.
CV #141=50 about 100 m (100 yards) for a
These are the fAclassico methods of automated | aylout clontr ol or stoppjng at a reprtrangrgl2nsinHg@®mI . The
required settings for ZI MO decoders are spread oVer sie\oRdn@ bontrbidho $ - The recognition delay (see CV #134), but also unreliable
stopping electrical contact between rails and wheels affects stop
; ; i (constant stopping point accuracy more so at higher speeds than at lower
ey Disl lnteidel el Default | Description #142 distance) 0-255 12 speeds. This effect is corrected with CV #142.
When using track-polarity dependent DC brake High-speed correction = 12: Default. This setting usually works fine if
Single Bits in each of sections set using the ABC method CV #134 is also set to default.
#29, these CVO . s " . -
responsible for the Cv #29, Bit 2 =Bift0& &ndi 1Q 6 compensa The HLU method is more reliable than the ABC method;
#124, correct reaction to the - - For polarity independent DC braking (Mérklin brake #143 . P 0-255 0 no recognition delay is usually required in CV #134; this
L - using the HLU method )
#112 | DC and Mérklin brake sections) set CV can remain at default value 0.
sections. CV #29, Bit 2 = fA00 and (
addit i onal ly CV #112,
The distance controlled stopping can take place in two possible ways; see diagram below: The first is
the recommended method (CV #140 = 1, 2,3), where the train entering at less than full speed
continues at the same speed for some time before it
: : - (same rate as would be applied at full speed).
3.12 Distance controlled stopping i o . .
) ) In the second method (CV #140 = 11, 12, 13), the train immediately starts braking when entering the
Constant StOpplng distance stop section, even when entering at a lower speed, which may lead to an un-prototypical behavior. It

may however be useful to use this method if used together with decoders from other manufacturers

After the type of constant stopping has been selected with CV #140 (= 1, 2, 3, 11, 12, 13) the that do not have the capability mentioned above, in order to harmonize the brake sequences.

stopping distance will be kept as close as possible to the one defined in The second method may also be the preferred method if distance controlled stopping is used
manually (CV #140 = 2 or 12), so that the train reacts immediately to speed changes from the throttle.

CV #141,
independent of the speed at the start of the braking procedure. A
. . . . . . . . . . Deceleration starts atfullspeed

This method is especially suitable in connection with automated stops in front of a red signal with the / ; First constant

help of the signal controlled speed influence (ZIMO-HLU) or the asymmetrical DCC-signal (Lenz- . D S s e o 6 gs e d ns oy Stopping distance

ABC). CV #140 is set for this purpose to 1lorll. (% - train stops atdesired pointby ?umlmelm'cally dedlayirt;g startofbraking method

X i i ) o owe y Anorm
Although of lesser practical value, the distance controlled stopping can also be activated manually by
setting the speed on the cab to 0 (with CV #140 = 2, 12). The same with disabled constantstopping distance,
train stops to early.
Activates distance controlled stopping as per CV #141 -
instead of time-constant braking according to CV #4. I | » Disance
= 1: automatic stops with ZIMO HLU (signal controlled Entering the stop section. Desired stop point
Distance controlled speed influence) or ABC (asymmetrical DCC signal). (Or speed regulator turned to stop)
Sttoptplpg ) = 2: manual stops using the cab. A
constant stoppin ) i
#140 ( distance’))p g = 3: automatic and manual stops. / Deceleration starts atfull speed
0-25 0 The start of braking is delayed in all cases above (= 1, 2 Deceleraton siarts atless than fg"nsge‘fdé nogs aamed ngs dew  Second constant
or 3) when the train travels at less than full speed, to - - train stops atdesired pointby automatically reducing the decelerato ~ Stopping distance
Select a braking method prevent unnecessary | oded. 8 vaules inspite ofimmediately started stopping sequence. method
and braking process On the other hand: & - N

-11 12 13 same meaning as above. but braking The same with dISabhlEd constantstopping distance,
= ’ , , train stops to early.
always starts immediately after entering the brake
section.

A - P
J» Distance

Distance controlled This CV defines the fAcorest ) ) | ‘ »
#141 stoppin 0-255 0 right value for the existing stop sections has to be Enterina the stoo secton. Desired stob point
pping determined by trial.

(constant stopping Use these figures as a starting point:
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ADi stance control |l ed s exlpgvelyaplied tordeceleratiostieadirg toead ,
full stop but during speed reductions without stopping (these are still handled by CV #4). Neither is
there any influence to acceleration events.

The traveled distance is constantly being recalculated in order to get as close as possible to the
desired stop point. The deceleration rate within distance controlled stopping is always applied
exponentially, that is the deceleration rate is high in the top speed range followed by gentle braking
until the train comes to a full stop; which in this case is not governed by CV #122! The application of
CV #121 for exponential acceleration however remains unchanged.

3.13 Shunting, Half-Speed and MAN Functions:

On the one hand, defining the different Configuration Variables (#3, 4, 121, 122 and 123) offers
prototypical acceleration and deceleration behavior, but is on the other hand often obstructive for
quick and easy shunting.

This is why the momentum can temporarily be reduced or eliminated altogether with a function key of
your choice. Also, during shunting maneuvers it is sometimes helpful to cut the speed range of the
throttle in half.

For historical reasons, the assignments for these "shunting-key functions" are summarized in CV
#124, which is associated with restrictions and is relatively confusing.

From todayds QVswHiSH #£166andwtess are the preferedCVoOs f or t hese
where function keys can be selected in a systematic and unlimited manner for each of the shunting

and MAN functions. CV #124 (Bits 0 & 1)is still relevant though for the type of momentum

deactivation.

Select a function key for
LOW GEAR ACTIVATION:

Shunting key Bit4 =1 (and Bit 3 = 0): F3 as half-speed key

functions:
Bit 3 =1 (and Bit 4 = 0): F7 as half-speed key
. Select a function key for
Low gear (half speed) Bits MOMENTUM DEACTIVATION:

0-4,6 0
and Bit2 =0(@ndBit 6 = 0): AMNO ke
Momentum reduction Bit 2 =1 (and Bit 6 = 0): F4 key for deactivation

or deactivation Bit 6 =1 (Bit 2 is irrelevant): F3 for deactivation.

2 NOTE: Effect of above key (MN, F3 or F4) on
#124 .
Extended shunting key MOMENTUM:

selection in Bit 1, 0 = 00: no effect on momentum

CVdés #1565, = 01: removes momentum of

CV #121 + #122
=10: CV #3 + #4 reduced to Ya.
= 11: removes all momentum above.

EXAMPLES:
F3 for half speed-key: CV #124 = 16.

F3 for half speed-key and F4 to remove momentum
completely: Bits 0, 1, 2 & 4 = 1; thatis CV #124 =23.

F3 for half-speed key and removing momentum:
Bits 0, 1, 4 &6 = 1; that is CV #124 = 83.
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#155

Selecting a function key
as half-speed key

Expanding on the settings of CV #124, if another key is
required than F3 or F7:

CV #155: Defines a function key for half-speed
activation (= top speed cut in half).

If a key is assigned through CV #155, a possible
assignment through CV #124 is void.

CV#155 = 0 doesndt me asigned h
but rather that the setting in CV #124 is active.

#156

Selecting a function key
for deactivating
momentum

Expanding on the settings of CV #124, if another key
than F3, F4 or MAN is required for momentum
deactivation:

CV #156: Defines the function key that deactivates or
reduces the acceleration and decelerat i on t i m¢g
#3, 4,121 and 122.

Whether the momentum is deactivated or reduced and
by how much is still defined in CV #124:

CV #124, Bit 1, 0:
= 00: no effect on momentum
= 01: removes momentum of
CV #121 + #122
=10: CV #3 + #4 reduced to Ya.
= 11: removes all momentum.

In order to deactivate all momentum, CV #124 is
typically set to a value of 3 (the value may be different if
other Bits in CV #124 are also set).

Assigning a key for momentum deactivation in CV #124
remains inactive if CV #156 > 0.

#157

Selecting a function key
for the
MAN function

Only for non-ZIMO
cabst hat dond
MN key.

The MAN function (or MAN key on ZIMO cabs) was
originally designed for ZIMO applications only, in order
to cancel stop and speed limit commands applied by the
signal controlled speed influence system (HLU).

This function was expanded in later software versions to
include Aasymmetrical DCC

If ZIMO decoders are used with non-ZIMO systems, a
function key can now be assigned with CV #157 to
cancel a signal controlled speed limit or stop command.
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3.14 The NMRA-DCC function mapping

ZIMO decoders have between 4 and 12 function outputs (FO). ltems connected to these outputs
(lights, smoke generator etc.) are switched ON and OFF with the function keys of the cab. Which
function key controls which function outputcanbed ef i ned wi t h t he pNMRAOS

CV 6 s to##363

Unfortunately, this function mapping also has its limitations (only one 8-Bit register is available for
each function, which leaves only 8 outputs to select from) and the headlight is the only function that
can be controlled directional.
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EXAMPLE of a function mapping modification: The F2 key (ZIMO #3 key) should switch in addition to
output FO2 also output FO4. Moreover, F3 and F4 should NOT switch FO3 and FO4 but rather FO7
and FOB8 (this could be couplers, for example). New values are to be entered into the relevant
configuration variables as follows:

. CV#36=40
fnetion mByu37=32
CV #38 = 64
F2 | 3 | #3
F3 | 4 | #37 7 6 5 (a4 [3 2 1 0o
Fa | 5 | #38 7 6 |5 |4

- Function outputs Function outputs

8

s | > Yoo

w O cabs

<

o4

=

z
FO | #33 |1 (L) fw
FO [ #34 |1 (L)re
F1 | #35 2
F2 | #36 3
F3 | #37 4
F4 | #38 5
F5 | #39 6
F6 | #40 7
F7 | #41 8
F8 | #42 9
F9 | #43 0
F10 | #44 | h1
F11 | #45 h2
F12 | #46 h3

3.15 The extended ZIMO function mapping

Since the original NMRA function mapping does not allow for some desired configurations, an
extension is offered by ZIMO decoders, which is described on the following pages. Most of these
options are related to the special ZIMO

CV #61.

Not e: Some of the CV #61

practical applications.

var i at ieothesyea(s by othe mord é )

The following programming
CV #61 =97 Alternative fifunction mappingd wi t hout : | ef t

CV #61 = 97 abolishes the | eft shift rigifal NMRAg her
function mapping), which allows higher function keys to be mapped with lower function outputs (i.e.
Function output 1 (FO1) cannot be mapped with function key F4 using the NMRA function mapping,
but is possible with the ZIMO extended mapping).

offers an

FO6 FO5 FO4 FO3 FO2 FO1 Headlight

The black dots in the table above indicate the default settings at the time of delivery, where each
function key corresponds to the same numbered function output. Therefore, the following values were
writentot hes e CVo6s: by default

CV#33=1
CV #34=2
CV#35=4
CV #36 =8
CV#37=2
CV#38=4
CV #39=8
CV #40 =16
CV#41=4
and soon..

rear front
FO (1(L)fro.| #33
FO |[1(L)re.| #34
F1 2 #35
F2 3 #36
F3 4 #37
F4 5 #38
F5 6 #39
F6 7 #40
F7 8 #41
F8 9 #42

have

shifts

CVos

k

(
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CV#6l=10r2 NOT for MX621
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CV #61 =11o0r 12 NOT for MX621

F8  |#42 |shifti 9
F9  |#43 |[shifti 1
F10 |#44 |shifti 2
F11 [#45 [shini/3
F12 |#46 |snfi 4
Directions Bi}/

c

o

8 > Numerical )

b keys of Function outputs

O ZIMO cabs

<

o

% FO12 | FO11 | FO10 [ FO9 FO8 FO7 FO6 FO5 FO4 FO3 FO2 FO1 | Rear | Front
light | light

FO  [#33 |1 (L) forward 6 4 0

FO #34 |1 (L) reverse 6 4 0

F1 #35 (2 6 4 0

F2 #36 |3 4 6 4 0

F3 4 N

F4  [#38 |5 6 4 0

F5 6 /

F6 7 /

F7 8 N

5 Additional function outputs of Function outputs of all

‘g > | Nurerca MX69V and MX690V MX69 / MX690

Z keys of (connector #2) (connector #1)
O ZIMO cabs

<

04

% FO12 | FO11

FO #33 |1 (L) forward

FO #34 |1 (L) reverse

F1 #35 |2

F2 |#36 |3

F3 4

F4 #38 |5

F5 6

F6 7 / .

F7 8

F8 #42 |shift i 9

F9 #43 |shift i 1

F10 |(#44 |shifti 2

T
\
\
\

\

F11 |#45 |shifti 3

s

T
\
\
\

\

F12 |#46 |shift| 4

V4 / 1

Typical application: F3 (FO9): Sound ON/OFF, F5 (FO8): Bell, F2 (FO7): Whistle
when actuating an external (usually older) sound board.

/

When CV #61 =1

When CV #61 =2

Directions Bit /

> JH

’ [}
Typical application: F3 (FO9): Sound ON/OFF, F7 (FO8): Bell, F6 (FO7): Whistle
when actuating an external (usually older) sound board with an MX69V.

When CV #61 = 11 When CV #61 = 12

CV #61 =1, 2, 11, 12 is similar to the normal NMRA function mapping, but

é Out g0k can be actuated (when CV #61 = 1 or 11) by the directions Bit (when changing
direction) or with F7 (when CV #61 = 2 or 12).

éMapping function keys F2, F3 and F5 (when
or 12) with the function outputs FO7, FO9 and FO8, which corresponds to the usual hook-up (for
ON/OFF, whistle and bell inputs) of older external sound modules.

#
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CV #61=3o0r 4 NOT for MX621

CV #61 = 13 or 14 are for the most part identical to the allocations on the previous page (CV #61 = 11 or 12),
but with a direction dependent function F3, which actuates outputs FO3 or FO6 according to driving direction
(typical applications are red taillights).

CV#61=50r CV#61 =15 NOT for MX621

FO12 FO11 FO10 FO9 FO8 FO7| FO6 FO5 FO4 FO3 FO2 FO1 rear front
FO_ [#33
FO |#34
F1 |#35
F2  |#36 .
F3fr , 4 .
F3re i
F4 |#38
F5 ]
F6 B
F7 R
F8  |#42 \
F9  |#43 \
F10 |#44
F11 |#45
F12 |#46 \
Directions-Bit \

Typical application: F3 (FO9): Sound ON/OFF  F5 (FO8): Bel F2 (FO7): Whistle,
usually with older external sound boards.

When CV #61 =3

CV #61 = 13 or 14 NOT for MX621

/W" \

hen CV #61 =4

c
kel
8 > Numerical .
Z keys of Function outputs
O ZIMO cabs
<
04
% FO12 | FO11 | FO10 | FO9 FO8 FO7 FO6 FO5 FO4 FO3 FO2 FO1 | Rear |Front
light | light
FO  [#33 |1 (L) forward 6 i 0
FO  |#34 |1 (L) reverse 6 /i 0
F1 #35 |2 6 i 0
F2 #36 |3 6 i 0
F3 4 forw. N .
F3 4rev. s s
F4 5 forw. .
F4 5rev. .
F5 6 N N
F6 7 k .
F7 8
F8 #42 |shitt1 9 6 / 0
F9 #43 |[shitt1 1 6 / 0
F10 |[#44 |[shift] 2 6 / 0
F11 [#45 |shifti 3 6 0
F12 |#46 |shitti 4 6 0

Directions Bit

FO12 FOll FO10 FO9 FO8 FO7| FO6 FO5 FO4 FO3 FO2 FOL rear front
FO #33
FO #34
F1 #35
F2 #36
E3 fr
E3 re
F4 #38
=L
ER
E7 h
F8 #42
F9 #43
F10 |#44
F11 |#45
F12 |#46
Directions Bit

Typical application: F3 (FO9): Sound ON/OFF

usually with older external sound boards.

F7 (FO8): B&ll  F6 (FOT7): Whistle, When CV #61 = 13

When CV #61 = 14

/ \

Cv#61=15 CV#61=5

CV #61 = 5 or 15: For electric and diesel locos where headlights and taillights as well as cab
lights are to be actuated by one function key each (F3 and F4) and dependent on direction.
Also included in this assignment are the functions F2 and F5 (if CV #61 = 5) or F6 and F7 (if CV
#61 = 15) on outputs FO7 and FOB8 (preferably for whistle / bell of older external sound boards).
These allocations were retained from the MX69 predecessors MX65 and MX66.
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CV #61 = 6 for Swiss electric and diesel engines; F3 either actuates a single white or two red
lights as taillights.

Function outputs FO1 and FO4 are switched separately with F4 and direction.

CV#61=6 NOT for MX621

c
o
8 > Numerical .
z keys of Function outputs
O ZIMO cabs
<
04
% FO12 | FO11 [ FO10 | FO9 FO8 FO7 FO6 FO5 FO4 FO3 FO2 FO1 | Rear | Front
light | light
FO #33 |1 (L) forward .
FO #34 |1 (L) reverse s s
FO forward if F3 off .
FO reverse if F3 off N
F1 #35 |2 7 6 5 4 3 2 1 0
F2 #36 |3 7 6 5 4 3 2 1 0
F3 4 forw. s s
F3 4drev. s s
F4 5 forw. °
F4 Srev.
F5 6 s
FG 7 5
F7 8
F8 #42 |shift1 9
F9 #43 |shiftT 1
F10 |#44 |shitT 2
F11 |#45 [shitT 3
F12 |#46 |shitT 4
Directions Bit s
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The function mapping procedure with CV #61 = 98:

This procedure offers much more freedom in mapping function outputs to function keys on the cab
than is possible by setting configuration variables. To carry out this procedure though requires a bit
more time and attention from the user.

Preparation: The loco must be on the main track (not on the programming track); the whole

l oco

{

procedure is performed with operationsmode pr ogr ammi ng. Set the
turn all functions off.
A CV#61=98 Wr i ting value fA980 to CV #61 (in operation

procedure.

The decoder is now in a special programming mode, which will not end until the whole
programming procedure is completed or the loco is lifted from the track for a few seconds.

A The decoder is now ready to accept the first function output allocation, starting with function output

FOin forward direction.

The function outputs to be assigned to FO in forward direction are now actuated with the
corresponding function keys (i.e. FOf, FOor , F1éF12). Any number of
Because only one FO function key is available for FOf and FOr (headlights), it is necessary to press
FO repeatedly to select the desired configuration (which alternately actuates the front and rear
headlights).

The assignment must be confirmed by pressing the direction key.

A The decoder is now ready to accept the next output assignmentfor FO but now f or
Continue as above! Again, once a selection is made pressthed i r e ct i doapply. k ey

A Continue in the same fashion for all function keys (28 function-direction-combinations)!

AAfter the | ast function key (F12 fr ev @fandd0r)
(both headlights) are turned on to indicate the end of this programming procedure.

A The finished allocations are automatically activated and CV #61i s s et at th@sameXiddi

Deactivation:

CV#61=0..97 (any value except 98 and 99) deactivates the function assignment and again
activates the NMRA function mapping according to CV #33 to #46 or one of the
CV #61 mappings, if a value between land 7 is entered. The assignment
defined during this procedure though remains stored in the decoder.

Reactivating already stored data:
CV #61 = 99 reactivates the defined output allocations.

NOTES:

The special effects (US-lighting, uncoupler, soft-st art et c. ) can
always refer to actual outputs!

also be assigned

fi

r

has

out p

e

using
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Here is an overview of the function key sequence that has to be adhered to during this programming
procedure:

1. FO Forward 2. FO Reverse 3. F1 Forward 4. F1 Reverse

5. F2 Forward 6. F2 Reverse 7. F3 Forward 8. F3 Reverse

9. F4 Forward 10. F4 Reverse 11. F5 Forward 12. F5 Reverse
13. F6 Forward 14. F6 Reverse 15. F7 Forward 16. F7 Reverse
17. F8 Forward 18. F8 Reverse 19. F9 Forward 20. F9 Reverse
21. F10 Forward 22. F10 Reverse 23. F11 Forward 24. F11 Reverse
25. F12 Forward 26. F12 Reverse

Tip:Directions dependent taillight

With the NMRA function mapping it is only possible to have function FO directional and was intended
for the headlights, so they automatically switch
other functions are controlled independent of direction.

The speci al effect CVOsO #(1l2bde écNaBRt, et 2bIp @anida I# 16
each assigned to a function output (up to FO8), make it possible to have more direction dependent
functions. To wuti lize the directional capabil i (Oirdps
without the actual effect Bits.

of

Example 1: A couple of red taillights are connected to function outputs FO1 and FO2 (front and rear
of engine). Both are to be actuated with F1 but should also change with direction. This requires the
following CV settings:

CV #35 =12 (Bit 2 for FO1 and Bit 3 for FO2), as well as
CV #127 =1 (for FO1) and CV #128 = 2 (for FO2).

Therefore FO1 is only activated in forward direction and FO2 only in reverse, and only if the function
is turned ON with the function key F1.

Example 2: Contrary to example 1 where the red taillights were switched independent from the white
headlights, in this example the headlights and taillights are switched ON/OFF together at the proper
end of the locomotive with FO or F1 (depending on which end the loco is coupled to the train).

This can be done as follows:

Connect: Whi te front headlights
Red front taillights to function output FO2
White rear headlights to function output FO1
Red rear taillights to

connected to functi ol

fdnction output Arear

CV #33 = 1 and CV #34 = 8 front white headlights on FOforw and front red taillights on FOrev!
CV #35 = 6 (both white headlights as well as red taillights in the rear on F1!)

CV #126 = 1 /
Ef fectso CV).

CVv #127 = 2 (Direction depetmwradaenc

Alternative method:
- Use the function assignment procedure with CV #61 = 98; see above!

-CVds #10 dWnilafe®aB i ght supprbelawvsi ondo, see

Decoder MX620 - MX623, MX630 - MX633 and Sound Decoder MX640 - MX648

3.16 fUnilateralLight Su ppr essi ono

This new feature (since SW version 30.7), asked for by many users, makes it possible to switch off all
lightngonone si de of a | ocomotive with the push of
where cars are coupled to the locomotive).

CV Designation Range Default | Description
. . The value of this CV is calculated as follows:
Light suppression .
(i.e. front headlights The number of a functx32n
. AND additionally i +number of a functio
S |#10W | ddfinda functigh Q@ C OF 258 % f|f e c-YaueoCWI@G S
at Function Key: Thek e y  (FE8)which should turn off
cab side 1 (front ALL lights on the cab side 1 (front side) AND
blet wee KT Mt q and| ar € a I Runctionhoatput: i.6. failightstor thie Bametsidel € C t
#108 Cab side 2 (rear) 0-255 0 Same as CV #107 but for other locomotive side.
u nlet——6-—n g=t—ptt £t 63—
hese CVds use only the directional Bits
output Afront headlightso
headl i ghtso
e for rear white and red |Iights by means of HASpP

one

on.

f

Al
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317 The ASwi ss Mappi n grenSwversion 32) 15 (FO0n)
#436 L Group 2 L 0
The ASwiss mappingo is a f vocclightiogito bmasedas is pquiteti layt  all | fews+—the
Swiss locomotives, which is of course also useful for locos of other countries. #437 <. Group2 e 0
The purpose of the "Swiss mapping" is to switch the various states of the locomotive lighting with #438 . Group 2 o 0
di fferent function keys, i.e. for situations 1|i kle j(d+—4ying—a—singltetpcomotive, —cars coupled—on riv
1, or at the driver's cab 2, push-pull, shunting, etc. #439 S Group 2 S 0
Using this relatively complex method is of course only worthwhile if the vehicle is equipped with many #440 ...  Group?2 o 0 o
independently connected |ights (or LEDO6s) and thle [decbder offerg as any flunction outputs, at lgast
6. ZIMO decoders offer indeed between 6 and 10 function outputs (with the exception of a few #441 e Group 2 . 0
miniature decoders), large-scale decoders even more.
. Lo . | #442 L. Group 3 L 0
The desired lighting states are defined by severalCV gr oups, each groupA contlailninlg 6 CV&s
total of 10 such groups c a-i48B)eThapsneiple ifsmpl&ifitsafMnd s ; [C V| #4330 Group 3 0
that the first CV of each group contains the number (1 to 28) for a function key F1 .. F28, and the
other CVs define which function outputs are to be switched on when pressing this key, each and so forth
dependent on the direction of travel.
#481 L Group 10 L 0
, _ T #482 L Group 10 L 0
CVv Designation Range Default | Description
- - - Swiss Mapp. Group 10 1-12 Additiona! funption output to be syyitched ONin
The key defined here switches the function outputs #483 . 14 (FOOf) 0 reverse direction under the conditions set out for the
listed under A2oreverse 15 (FOOr) AFO and AMO keys.
4430 | Swiss Mapping Group 1 0-28, 0 Al (forward or reverse) or
fiKeyo 29 (for FO) A2 (forward or reverse)
ON or OFF.

17 28 for function keys F1i F28, F29 is for FO.

The fAnor mal funct i ekne yma pdp
. here will be deactivated (that is the relevant outputs
Bit0-6: suchastheheadl i ghts for exa+pely
) ) 0-28, is switched on.
#431 Swiss Mapping Gr?up 1 29 (for FO) 0 Bit 7 = 1: additionally, the outputs listed under A1 and
M-Key o A2 should only switch ON if the F and M key is ON.
Bit 7 = 157: is an often used value for CV #431, because

FO (= 29) is wusuatklewosel e
with Bit 7 = 1. FO then acts as a general ON/OFF key.

Swiss Mapping Group 1 1-12 Function output to be turned ON in forward direction
#432 N 14 (FOOf) 0 under the conditions set
Mloforward 15 (FOO)
Swiss Mapping Group 1 1-12 Additional function output to be switched ON in
#433 N 14 (FOOf) 0 forward direction under the conditions set out for the
floforward 15 (FOOr) iF6 and AMO keys.
Swiss Mapping Group 1 1-12 Function output to be turned ON in reverse direction
#434 o 14 (FOOf) 0 underthecondit i ons set out for.
MA20 rever g (FOOr)
Swiss Mapping Group 1 1-12 Additional function output to be switched ON in
#435 0 reverse direction under the conditions set out for the

20 r ever |14 (FOOf)

AFO and AMO keys.
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Front Rear

Lfor © ©
O O 10 O

O O
Lrev O O O O

FO1 © O
O ON NO) O

FO2 © ©
O O 10 @)

FO3 © ©
{ O 10 O

FO4 © O
O ® |O O

FO5 © ©
O Ol|l@® O

FO6 © ©
O O 10 {

The
the example of an SBB Re422 engine.

t  The function outputs together with the connected

applicatisomMapfpitnge @ Swissh

lights or groups of lights are shown here as they exist in

a typical SBB (Swiss) electric locomotive.

The task of the
function keys

FO (General ON/OFF), and

F15, F16, F17, F18, F19 and F20,

AiSwi ss

Mappi

is to correctly switch the lighs in all possible operating

conditions (of course in both directions).

This results in the following table

Decoder MX620 - MX623, MX630 - MX633 and Sound Decoder MX640 - MX648

win

n g9

Functions, Keys | Outputs Front Rear
PoCtdnGargW ! [t hfor ) O O
FO1 Locomotive only
Cab 1 forward
( )| Fos & O
Lrev
FO, reverse . O @)
’ Locomotive only
Cab 2 forward FO2
( ) FO4 O O
——wi—t+h he—help—oft—t+he
Ff%:\-/v';c? éfooi Train, cars c_oup!ed at cgb 2, o O
(Cab 1 forward) FO2 standard train without pilot car. O O
Fga\te':slj [L:rgz Train, cars coupled at cab 1, O @)
(Cab 2 forward) FOD standard train without pilot car. O O
FO + F16, Lvor Train, cars coupled at cab 2, O O
forward FO1 standard train with pilot car or first engine
(Cab 1 forward) in a double header. O O
FO + F16, FO3 L_oco pushing, cars ‘cou‘pled to cab 2, with O O
reverse FO4 pilot car or first engine in a double header.
(Cab 2 forward) (prototypical since 2000) ® O
FO + F17, Lrev Lc_)co pulling, cars_coup_led_ to _cab 1, train O O
reverse EO2 with pilot car or first eingine in a double
(Cab 1 forward) header. O @)
chz):,vzg’ Egg L_oco pushing, cars co_upled to cab 1, with O O
(Cab 1 forward) pilot car (prototypical since 2000). O o
FO + F18, FO6 cho pushing, cars_cou_pled to cab 1, with O O
forward, pilot car or last engine in a double header.
(Cab 1 forward) (prototypical up to 2000) O O
FO + F18, FO4 cho pushing, cars'cou'pled to cab 2, with O O
reverse pilot car or last engine in a double header.
(Cab 2 forward) (prototypical up to 2000) O O
Ff(z):;/vla:\:rl(?' FO2 Loco pulling as last engine in consist, cars O O
(Cab 1 forward) coupled to cab 2. O O
Fge;e':slg' FO1 Loco pulling as last engine in consist, cars O O
(Cab 2 forward) coupled to cab 1. O O
FO + F20, Engins(s) inside a consist © ©
forward/reverse 9 O O

p The above example of the Roco model f'SBB Re4220results in the

following configuration:



















































































































