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A hard copy of this instruction manual is not part of a decoder purchase. Hard copies can be ordered
from ZIMO (a nominal fee may apply) but can also be downloaded as a pdf document at no charge
from www.zimo.at .

NOTE:

ZIMO decoders contain an EPROM which stores software that determines its characteristics and functions. The software version can
be read out form CV #7 and #65.

The current version may not yet be capable of all the functions mentioned in this manual. As with other computer programs, it is also
not possible for the manufacturer to thoroughly test this software with all the numerous possible applications.

Installing new software versions later can add new functions or correct recognized errors. SW updates can be done by the end user for
all ZIMO decoders since production date October 2004, see chapterii Sof t war ¢ Updat eo

Software updates are available at no charge if performed by the end user (except for the purchase of a programming module); Up-
dates and/or upgrades performed by ZIMO are not considered a warranty repair and are at the expense of the customer. The warranty
covers hardware damage exclusively, provided such damage is not caused by the user or other equipment connected to the decoder.
For update versions, see www.zimo.at.


http://www.zimo.at/
http://www.zimo.at/
http://www.dict.cc/englisch-deutsch/amendments.html
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1. Overview

These decoders are suitable for N, HOe, HOm, TT, HO, OO, Om and O gauge engines with stan-
dard or core less 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 Marklin systems and other MOTOROLA command stations.
Zimo decoders also be operate in DC analog mode with DC power packs (including PWM). Begin-
ning with the July 2009 software version, ZIMO decoders received noticeable improvements in this
regard and MX630 as well as MX632 decoders can be operated with AC analog (Mérklin Transfor-
mers with over-voltage pulses for direction change).

MX621 | Miniature-Decoder, thoroughly equipped with all ZIMO characteristics and fea-
Family tures, software is identical to the larger decoder types.
TYPICAL APPLICATION: for the installation in N, HOe, HOm but also HO en-
(MX620) gines with limited available space.

Different MX621 versions (or MX620 i predecessor of the MX621):
7 highly flexible wires (120 mm long) for track, motor and 2 functions. Solder

MX621 pads are available for additional function outputs and SUSI.
(MX620)
MX621 with 6-pin interface per NEM651 and NMRA RP 9.1.1. Interface is
MX621N A .
mounted on circuit board, no wires.
MX621R MX621 with 8-pin interface per NEM652 and NMRA RP 9.1.1 on 70mm wires.
MX621F MX621 with 6-pin interface per NEM651 and NMRA RP 9.1.1 on 70mm wires.
Compact HO loco decoder, for universal applications.
MX630 TYPICAL APPLICATION: Locomotives in HO, O or similar scale where space is
Family limited. Due to excellent dielectric strength (50V), the decoder is also suitable

for analog operation with the old Marklin transformers.

Different versions according to their connections:

9 highly flexible wires (120 mm long) for power, motor, 4 function outputs. Sold-

MX630 er pads are available for 2 additional outputs, logic level outputs or servo control
and SUSI.
MX630R | Mx630 with 8-pin interface per NEM652 and NMRA RP 9.1.1 on 70mm wires.
MX603F | Mx630 with 6-pin interface per NEM651 and NMRA RP 9.1.1 on 70mm wires.
MX630P MX630 with 16-pin PluX interface on circuit board.
HO Decoder, similar to MX630 but with more power and energy storage cir-
MX631 | cuit. TYPICAL APPLICATION:
Family HO and small O-scale engines. Due to excellent dielectric strength (50V), the

decoder is also suitable for analog operation with the old Marklin transformers.
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Different versions according to their connections:

11 Wires (120mm) for track, motor, 4 function outputs, solder pads for 2 more

MX631 function outputs, logic level outputs, servo control, SUSI.
MX631R 8-pin plug per NEM652 on 70mm wires.
MX631F 6-pin plug per NEM651 on 70mm wires.
MX631D 21-pi n AMTCO directtoe airduiaboad.
MX631C For Marklin and Trix engines with C-Sinus and Softdrive motor.
MX632 High output decoder, 8 function outputs, energy storage circuit.
Family ;I;\:IZI::AL API_DLICATION: HO_ and 0 scale engines or similar scales, especially
gines with low voltage light bulbs (1.5 or 5.0V).

Different versions according to their connections:

11 Wires (120mm) for track, motor, 4 function outputs, solder pads for 4 more

MX632 function outputs, logic level outputs, servo control, SUSI.
8-pin plug per NEM652 on 70mm wires.
MX632R . . N AT o
21-pi n AMTCO directoe airduiaboad.
MX632D
MX632C For Marklin and Trix engines with C-Sinus and Softdrive motor.
MX632V, VD | Version with low voltage supply for function outputs:
MX632W, WD | Ausfiihrungen mit Niederspannungsversorgung fur die Fu-Ausgénge:
év-1,5 V -5 V éWré WP YV hith 21-pin interface.
HO decoder with SOUND. Energy storage circuit only on MX642.
MX6,40 TYPICAL APPLICATION: HO locomatives as well as 0 gauge or similar with li-
Family mited space. MX640: 1.1 Watt , MX642: 3 Watt audio.

Different versions according to their connections:

MX640,
MX642

MX640Ré 2 R
MX640Fé 2 F
MX640Dé 2 D
MX640C é 2 C

Version with 11 highly flexible wires (120 mm long) for power, motor, 4 func-
tion outputs, speakers. Solder pads for 2 additional outputs, logic level out-
puts and SUSI.

With 8-pin plug per NEM652 and NMRA RP 9.1.1 on 70mm wires.

With 6-pin plug per NEM651 and NMRA RP 9.1.1 on 70mm wires.

With 21-pin interface on circuit board (according to NMRA RP 9.1.1.).

For Méarklin and Trix engines with C-Sinus or Softdrive motor.

MX6 42 P2 24 With PluX22 or PluX16 interface.
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2. Technical Information

Allowable Track voltage **)

MX62@&ééé. éé6ééééepééééeéééeéeééé. é max
MX621lééééééééééééécéééeeééeéeeeéeeeécé ma X .
MX6406é6éééé. .6é6éééééeécéeée . éé ma X .

NG Witl2 DOE 6rdED .emax. 30V
P. mbxs 56V

MX630, MX631, l\./l).(632,
MX630, MX631, MX632, MX642 operated with AC analog; € .

Maximum continuous motor current . MX620, MX621

MX630 ... e 10A
MX631, MX640, MX642 é ... 1.2A
MXB32 e 16A
Peak motor currentééééééééMX620, MX621ééé. ééé.
MX630, MX631, MX632, MX640, MX642f or @ 20 se
Maximum total function output, continuous *)é € & .MX620, MX621.........ccccvveeriuveerrieneennnnnen. 05A
MX630, MX631, MX632, MX640, MX642 ...... 0.8A

= maximum continuous motor current
-20to0 100 °C
32

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

MX640, MX642: Sampler at eéédepending on sound sampleééééé
MX640, MX642: Number of independent sound channel s &
MX640, MX642: Sound amplifier output (Sinus) é é é ¢ éééé. . é é. MXBMIax642: 3W

M Xn@irdmum 8 Ohm, MX642: minimum 3 Ohm

Operating tEMPEIAIUIE  ......cc.uiiiiiiii ittt ettt e et eeaainee -20to 100 °C
Dimensions (L xW x H) é MX620, MX620N (excluding pins) é .... 14 x 9 x 2.5 mm
MX621, MX621N (excluding pins).. . éééé. 12 x 8.

MX630, MX630P (height w/o pins) 20 x 11 x 3.5 mm

MXB3L oo . 20.5x15.5x4.0 mm
MX632 . . 28x15.5x4.0mm
MXB40 ...ovviiiiiiii ..32x15.5x6.0mm

MX642, MX642P (height w/o pins) 30 x 15 x 4.5 mm

*) The short circuit protection is carried out for the total current of all outputs. In the unlikely event
that the outputs are turned off due to cold-start problems of light bulbs (power surge at turn-on lead-
ing to a s hsotrar)t, oshodigaie idtiezem {see CV #125 = 52 etc.)!

**) 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 margi-
nally). 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, with the excep-
tion of the MX620, are able to deal with the excessive voltage; the MX640 however just barely (It is
unlikely that a MX620 decoder is used with a DIMAX command station). Lowering the track voltage
to an all owable | evel by a dalld began avaritdgatk the régolaingo
circuit.

*¥) Roco Lokmaus Systems also tend to put excessive idle voltages on the track (although not as serious,
@ 26V), which could present a problem for the MX620 decoder. Other ZIMO decoder types would not be
affected.

. lé

C

M
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Disclaimer related to Mérklin/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
0 V not liable for damages or destruction of locomotives and/or decoders as a result of mismatched inter-

4 @ades.
D4V
Software Update:

ZIMO DCC decoders are equipped to handle software updates by the user. A device capable of de-
coder update is required (ZIMO decoder update module MXDECUP, system-cab MX31ZL or com-
mand station MX10). The update process is carried out by either a USB stick / SD card (MX31ZL /

the ZIMORa i | CHRCt er 0O
. The same hardware arld sq:{twa/&e is also used to load sound projects into ZIMO sound decoder.
ééeéeceéee. 1.

L oThete isqno need to remove the decoder or to open up the locomotive. Just set the locomotive
on a section of track connected to the update module and start the update with the computer or other
equipment mentioned above.

NOTE: Equipment inside the locomotive that is connected directly with the track (that is, not powered
by the decoder) can interfere with the update procedure. The same goes for energy buffers that are
installed without heeding the advice inthe | nst al | ati on and wWeserof an gxter-
nal energy sourceo (regarding a choke coil)

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

€ € SW updates dre of course 3till &vailable for a small fee by sending decoders to ZIMO or your ZIMO
) "

Overload and Thermal Protection:

The motor and function outputs of ZIMO decoders are designed with lots of reserve capacities and
are gAditignally protected against excessive current draw and short circuits. Cutouts are encountered

X if the decoder is overloaded.

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

Faulty decoder hook-up, connecting the motor leads to track power for instance or an overlooked connection be-
tween the motor brushes and rail pick-ups is not always recognized by the overload protection circuit and could
lead to damage of the motor end stage or even a total destruction of the decoder.

Unfit or defective motors (e.g. shorted windings or commutator) are not always recognized by their high current
consumption, because these are often just 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 vol-
tage 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.

about 0.5A) ) ) ) )
All ZIMO decoders are equipped with temperature sensors to measure their own operating temperature.

Power to the motor will be turned off once that temperature exceeds 100°C. The headlights start flashing
rapidly, at about 5 Hz, to make this state visible to the operator. Motor control will resume automatically af-
ter a drop in temperature of about 20°C, typically in 30 to 60 seconds.

MX10) or by a PC with Windows operating system and the program i Z1 MO Soun @ZSPorogr a |

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

Solder pads :\/AV ires » )
i —— Motor right (orange
Function output Fo2
Function output FO1 Motﬁ)r Ieflt (gray)
Power for “SUSI” or buffer circuit t rail (red)
— Left rail (black

“SUSI" CLOCK or FO3
“SUSI" DATA or FO4
GROUND

FO3, FO4 are logic
level outputs!

Programming pads,
do not touch !

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

Programming Pads,
do not touch !

Wires

Ground

Front headllght (white)
Rear headlight (yellow)

Common positive (blue)

Common power (blue)
Motor éorange)

MX620, MX620R, MX620F

Controller side

(= Wires are not soldered to this side)

—— Common positive (blue)
Rear headlight (yellow)
Front headlight (white)
Left rail (black)

Right rail (red)

Motor left (gray)

Motor right (orange)

MX621, MX621R, MX621F
Controller side
(= back side, where the wires are not soldered to !)

Rear headlight (yellow)
Front headlight (white)
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MX620N (= MX620 with 6-pin connector)

Controller side
(This is the correct installation position !)

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

Right rail (red)

Motor left (gray)

Motor right (orange)

MX621N (= MX621 with 6-pin interface)

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

Rear headlight
Front headlight

M°t°f gray) Left rail (black) Left rail
Solder pads hrtafl?'('b({aegk) Right rail (red) Right rail
Function output FO1 Front headllght (white) mowr Igfth(gray) Motor left
Function ouiput FO2 Rear headlight (yellow) otor right (orange) Motor right
Common power (blue)
M pnortoseny - MX630 Top Side, wired Programmingpads.  MX630 Top Side, pin-out Programming pads.  MX630P (with PluX16)

bive (+) Common power (blue)
oange  Motor right  (orange)
whie Front headlight (= Lfr) white

92 Motor left  (gray)

red  Rightrail  (red)

iow Left rail (black)

geen Rear headlight (= Lrear) yellow

bown FUNCtion output FO1  (green)
Function output Fo2  (brown)

_Ipacntor negative

MX631 Top Side I
brown
Funct outputFOS_green
white
yellow
SUSI D (FO8, Servo 2) blue
SUSI CI (FO5, Servo 1 )Eﬂ
Funct output FO4 e
black
red

GROUND

Common (+) Ground
Motor right Front headl.
Motor le Common (+
Right rail - (Index
Left rail Rear headl.
Function output ~ FO1 FO3
Function output ~ FO2 Fo4

Programming pads, do not touch !
- 1

Function output FO2

Function output FO1

Front headlight (= Lfr)

Rear headlight (= Lrear)

Common power (also Cap. positive)

Capacitor

negati
Attention:
This is not the

Motor left same as GROUND !
Motor right Power back up

Left rail capacitor

Right rail optional.

SUSI, Servo's (2, 1) or FO6, FO5

SUSI, Servo's (2, 1) or FO6, FO5

Common (+) Ground
Motor right Front headl.
Motor le! Common (+
Right rail --- (Index
Left rail Rear head|.
Function output ~ FO1 FO3
Function output ~ FO2 FO4
MX631 Bottom Side
GROUND
.red_ Right rail
Diack __ | oft rail
=280 . Motor right
—I2— Motor left
_beel) . common power
_velow__ Rear headlight (= Lrear)
¥ . Front headlight (= Lfr)
i:z'; Function output FO1
Function output Fo2
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MX631D, C Top Side

Energy storage capacitor.

MX632 Top Side
and MX632V, mx632W

+5V Index pin

Function output FO3 n.c.

Function output FO2 n.c.

Function output FO1 Front headlight (= Lfr)
Common positive Rear headlight (= Lrear)
Capacitor negative SUSI Data (FOB, Servo
Motor connection 1 SUSI Clock (FO5, Servo
Motor connection 2 Function output FO4
GROUND n.c.

Left rail n.c.

Right rail n.c.

Capacitor negative
(This is NOT the same
as GROUND!)

MX631D, C Bottom Side

Programming pads, do not touch ! GROUND

Capacitor, For cases where the

i 21-pin plug is not
negative connected to these pins:
Attention:
This is not the Common power
same as GROUND !

Function output FO1
Function output Fo2

>220 uF *
35V 4

MX632, ..V, W Bottom Side -0V Volage (15075V)
’ ’ Function output FO4

Page 5

Programming pads, 1 Function output FO5
donottouch! ~pon N | | Function output Fo6

Schiene rechts

C versions differ from the
D versions by the use of
function output FO3 and
FO4:

MX631D: FO3 and FO4
out puts ar an-
plified outputs (same as
headlights, FO1 etc.).
MX631C: FO3 and FO4
are logic level outputs.

these solder pads are difficult to
access (shrink tube), use solder pads
on top side for easier access !

__1/GROUND )
%ae%\goass' = Output Fo3 _Bz‘:: Function output FO2 Schiene links
—_ green i
Cap. common - A e, Function output FO1 Motoranschluss rechts
Negative | |power) ge .- oo ront headiight (= Lfr) Motoranschluss links
: : SUSID (FA6 Seﬁ Rear headlight (= Lrear) Pluspol
Attention: 1 SUSICI(FAS, Servo )GE Common power (also for cap. +) Stirnlampe hinten (= Lriick)
This is NOT tt:e same [ Output FO4 oange. Motor left Stirnlampe vorne (= Lvor)
as GROUND ! : w: 8utput F065 Jma;k- Motor right Funktions-Ausgang FA1
iy Ouifput Fol — Leftrail Funktions-Ausgang FA2
Rightral [ == B8 sl e 8 g peeeeeeee Funktions-Ausgang FA3
Purpl
NOTE: Ouputs FO5/FOB can only be used if === Low voltage output Pads bridged: MX632V (1.5 V)
SUSI is not activated (see CV #124, Bit 7) and MX632V only: 1.5V Pads open: MX632W (5 V)
no servo’s are in used (CV's #181, 182) MX632W only: 5V
Optional energy storage capacitor
If non is present on the loco board and connected through the decoder plu . . Lowvoltage (1.5 oder 5 V)
(reonip MX632D. - Top Side g plug) MX632D, C, VD, WD Bottom Side | FuncionuputFou
and MX632VD, Mx632WD e o | Fificion Sulpuk PO C versions differ from the
’ ' GROUND | | Function output Fo6 5 s By G (RS o
+5V Index pin OE“ ok already function output FO3 and
IEunc}ion ou;pu{ Egg n.c. connected through —
unction outpu n.c. i 0
G Positive Function output FO1 Front headlight (= Lfr) the:2h-ph plu?' MX632D: FO3 and FO4
Negative Common power Rear headlight (= Lrear —7 out puts ar en-
) DO oarea tg ear) Common power /
Attsition ﬁa;t)acﬂor. ne ,at“’$ SBS: 8Iatak (’Qoésgfvo 2? P plified outputs (same as
S otor connection ocl , Servo / ;
This is NOT the same Motor connection 2 Function output FO4 ) / headlights, FO1 etc.).
as GROUND ! GROUND Function output FO5 Function output FO1 MX632C: FO3 and FO4
Left rail Function output FO6 are logic level outputs.

Right rail

Function output FO2

Low voltage (...V, W) Function output Fo3

Pads bridged: MX632V (1.5 V)
Pads open: MX632W (5 V)
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Programming pads,
do not touch |

Switch inoput 1

Switch input 2

Programming pads,
do not touch |

Decoder MX620, MX621, MX630, MX631, MX632, Sound decoder MX640, MX642

MX640 Top Side 5V, 200 mA power supply for small servos (e.g. SmartServo)
/ , Function output FO3

Speaker - Speaker
Function output FO2
Function output FO1
Front headlight (= Lfr)
Rear headlight (= Lrear)
Common positive

Left motor connection
Right motor connection
Left rail

Right rail

= Switch input

/
Function output FO4

MX640D, C Top Side

(= connector side !)

5V, 200 mA, for small servo

MX640 Bottom Side
(= wires soldered to board)

FO8 FO9
LED (10 mA) - or
logic level outputs
ATTENT!ON these are
itive outputs. Connec
other 598 0 toad 1o GROUND 1 FOs

FO7

Function output FO4
Function output FO3

GROUND
SUSI Data
SUSI Clock

SUSI Plus

MX640D, C Bottom Side

LED (10 mA) - or FO8 FO9
logic level outputs Sor
ATTENTION: these are

positive outputs. Connect | FO8
other side of load to GROUND ! | FO5

Function output FO4
Function output FO3

GROUND

z + 5V, 200 mA max. Index pin

a2 Function output FO3 Spaaker

= Function output FO2 Spe:

= Function output FO1 Front headll%t‘n (= Lfr)

& Common positive Raar headlight (= Lrear)
n.c.(not connected SuU

P Left motor connection SUSI CI

E RI&M motor connection  Function outpul FO4

= GROUND n.c.

s Left rail n.c.

Z Right rail Switch input 1

Function output FO2

] Energy storage capacitor.
(=3
> &
:E 3 Programming pads, et Top Side Cg_%acntor ntetghatlve
=4 . is is nof
. do not touch | +5V -~ Functlon OUtplftG':?%?JND same as GROUND )
Cap. d puple o 1
Negative S Purple
Attention: - B'r:we:
———

This is not the White

Function output FO1

same as

GROUND ! SUSI D (FO8, Servo 2)yeliow,

SusiI CI (FO7, Servo 1) blue, Bive,
Function output FO4 ~ gray,
Function output FO5 ﬁﬁ"_
Function output Fo6 __black

Cap. Positive
Blue

(This is the
same as common
positive)

Switch input

Energy storage capacitor.
(If non is present on the loco board and connected through the plug)

Front h it (= Lfr)

Rear headlight (= Lrear)
Common positive (also cap. +)
Left motor connection

Right motor connection

Left rail

Right rail

The SUSI outputs can be used alternatively as
servo, logic level or LED outputs (FO7, FOB8);

LED's are connected to GROUND (contrary

MX642D, C Top Side

Programming pads,
do not touch !

+ 5V (200 mA)

Function output FO3
Function output FO2
Function output FO1

This is not th, Common positive

same as Capacitor negative
GROUND ! Mo?or connegtlon 1
Motor connection 2
ELKO Plus (LsethorgiPD
........ Right rail

(This is the
same as common
positive)

to normal outputs)!

Index pin
Speaker

Speaker

Front headllght (- Lfr)
Rear headlight (= Lrear)
SUSI Data (FO )
SUSI Clock (Fo? Sone )
Function output F

Function output F05
Function output FO6
Switch input

SuSI Data
SUSI Clock
SUSI Plus

MX642 Bottom Side
(= wired side)

MX642D, C Bottom Side

ATTENTION:

In some engines the
MX640D must be
installed right side up, in
others upside down.

Right rail

Lett rail

Right motor connection
Left motor connection
Common positive (also cap. +)
Rear headlight (= Lrear)
Front headlight g: Lfr)
Function output
Function output F02
Speaker

Speaker

ATTENTION:

On some engines the
MX640D must be
installed right side up, on
other up side down.



Decoder MX620, MX621, MX630, MX631, MX632 Sound decoder MX640, MX642

3. Addressing and Programming 1 CV table

Every loco decoder requires a separate unique address with which the loco is controlled using a cab.
All NMRA-DCC compliant decoders have 3 as their factory default address (NMRA standar-
dized decoder address at delivery).

DECODER INSTALLATION:

After installing the new decoder in a locomotive (see chapter il nst al | ati on and
tested with address #3. As a minimum, either the motor or headlights need to be connected (better
yet both), to enable decoder acknowledgment during programming. Doing a complete installation be-
fore programming the decoder is often more practical.

THE ADDRESSING AND PROGRAMMING PROCEDURE:

The programming and read-out procedure of addresses and configuration variables is covered in
detail in the instruction manual for the cab (MX21, MX31....). For other systems consult the appro-
priate manual.

Programming a decoder with a PC and ADaPT software (by E.Sperrer, software developer) is a lot easier and
more convenient!

Technical note to decoder acknowledgments during programming:

When programmingo r  r e a d iwithghe BGCosystem or a computer, each successful programming step will be
acknowledged by the decoder and displayed on the cab and/or monitor.

The acknowledgment is based on short power pulses that the decoder generates by briefly turning the motor and
headlights on, which the command station recognizes (at the programming track output). It follows that the ac-
knowledgment and read out of a decoder is only successful if the current consumption is high enough, which
means that the motor and headlights have to be connected or at least one of the two.

The decoder wono6t use the headlights for acknowl edgme
vent damage to bulbs since this setting is often used in conjunction with low voltage bulbs. The motor is then the
only load used for acknowledgments.

The following pages show:

p  Helpful hints for CV programming

next

p CV tables with configuration variables from #1 to #255
next (Chapter 4 & 5):

p Additional Notes ( CV 6 s JFunatiod Mapping

next (Chapter 6, only valid for sound decoders):

p ZIMO SOUND Selection and Programming; description of basic functionality, operating
procedures and

p CV TABLES with configuration variables from #256 to #511, valid for all types of the MX640
sound decoder family

Wi
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HELPFUL HINTS FOR CV PROGRAMMING:

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

CV programming is not the same fpoagedur lslthe @Mefer al Whi |
CV 0 s ,calcul&tien of the individual CV values varies.

For some CVods it is obvious what the value is su
ARangeo and/ or fDescriptiond column in the CV tab

For instance, CV#2 determines the minimum speed applied at speed step 1:
oA 1 n h

CcVv Designation Range | Default | Description
Entered value = internal speed step assigned to
17 252 lowest cab speed step.
Vstart (See add. 2 L o
notes) Bit 4 in CV # 29 has to be 0; otherwise individual
speed table is active.

The fr an g states that &ny valne from 1 to 252 may be used. The higher the value the faster
the engine runs at speed step 1 and vice versa.

Anot her similar fadorinGV#0the fAdi mmi ngo

CcVv Designation Range | Default | Description
The actual function output voltage can be re-
duced by PWM. Useful to dim headlights, for ex-

Reduced function ample.
#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,dhe range colugn states thay any valugifrore 1 §0f252 mayobe used an.d Tihns tifse ¢ & ders
column it is explained that the brightness of the light increases with the value.

Ot her CVds are easi er t emasmdmeall ssvich bodrd, wHere yoo ecan turh i n k
individual switches ON or OFF. Such a CV is made
group of Bits is known as a Byte (which is the CV itself or the switch board, if you will). On some
CV 6 s analhange the setting of all 8 Bits (switches) and on others only a select few. The Bits
(switches) are numbered from O to 7 and each has a specific value (see t he chapter
bi nary t o fodneore brbimdrytcalculations). 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 (next page):

il C
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Lastly there is a third kind of CV that sort of fit:¢
about Bits and theirthealdegit®WstposhbsenC¥bd&- val ue
Bit O - Train direction: tion. Some of those digit positions act like a simple ON/OFF switch and others like a volume control.

0=normal, 1 =reversed

Cv Designation Range | Default | Description

Basic For example, CV #56 can be used for fine-tuning a motor:
configuration Bit 1 - Number of speed steps:
0=14,1=28 cv Designation Range | Default | Description

CV #29 i calculated by Note: 128 Aspeed _ster:s are always active if corresponding in- - -

adding the value of the formation is received! o Back-EMF compensation is calculated by PID al-

individual bits that are Bit 2 - DC operation (analog): *) (is equal | gorithm (Proportional/lntegral - Differential); mod-

to be fono: 0=off 1=on to 55, ifying these values may improve the compensa-

Values to tur Bit3-Rai |l Com (Abidirection mid- tion characteristics in certain cases.

Bit0: 1 0-63 5 0 = deactivated range) 1g.99: for Anormal i DC m

Buy2 . 1=activated  see CV #28! 100 - 199: for coreless (MAXXON, Faulhaber,

Bit3: 8 Bit 4 - Individual speed table: But: etc...)

Bit 4: 16 0 = off, CV # 2, 5, 6, are active. ; P :

Bit5: 32 _' B . defaultis | Tens digit: Proportional (P) value; b

#29 s o4 ) L= oon. accordifg to Back-EMF control 07f 199 | hotsuita- de-gfault (Ol; is set to(m)id value gnd
Bit7:128 Bit 5 - Decoder address: #56 P and | value (See add. ble for automatic adjustment with the goal
0 = primary address as per CV #1 notes) coreless of jerk free running. Proportional

Z1 MO MX21, 1=ext address as per CV #17+18 motors, effect can be modified with settings

.Cz’:ﬁ\s"igfgjl gi'tss‘?lay the Bits 6 and 7 are to remain 0! i.e. MAX- of 17 4and 67 10 (instead of the

Icnalculating bitvvalues is XON, default 0 = 5).

no longer necessary! FAUL- | Ones digit: Integral (1) value; is set by

HABER! default to a mid value.

As explained in the description column of that CV, you can only change the setting of Bit 0, 1, 2, 3, 4 Use The Integral effect can be modified
and 5. Bits 6 and 7 have to remain OFF (0) because they are not yet used for anything. To calculate 100 with settings of 11 9 instead of
the total CV value you have to first look at the description field of that CV and determine which Bit instead. the default 0 = 5).
(switch) you want to have ON. Letds say we want| speed—steps—28—aective —e—vef+se—the—+e6eobs—direction
because it doesndt irectpn iadicationiandhwe wantdo useahe thdividuhl speed As you can see in the fARangeo f i edndl199 bBlaweverdfgouuse any
table. This means we have to have the Bits 1, 0 and 4 turned ON (= 1). All other Bits can be OFF (= read the fADescriptiono field it explains that each d
0). In the fiDesignationo field it shows the vall]|ue the¢ hundredtmdigh (B)isets theslécoderp fer a toreless imptor, the tensAigit (B X) modifiesthe 4 , B t
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 proportional and the ones digit (xx_) the integral action. The hundredth digit acts just like a switch. If
up the values for these Bits (2 + 1 + 16) and enter the total of 19 to CV #29. youusethehundr edt h digit (1__) the coreless motor functi

the function is turned OFF. So for a normal DC motor you would only use the ones and tenth digit.
With the tens digit (0 i 9) you can modify the proportional value and with the ones digit (O i 9) the
integral value.

Dondét worry about the t er- jugusétherfioSptoerpt iboyn asltoe porC Wi iand jeu
proc e d u faterdn the manual.

THE CONFIGURATION VARIABLES:
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Configuration Variables can be defined within the programming procedures to improve the driving
characteristics of a locomotive, sound playback of sound decoders and for many other application
specific adjustments.

The meaning of Configuration
MENDED PRACTICES,RP-9 . 2. 2. There are
in some cases exclusively for specific types of Zimo decoders.
Always use the specifications for the decoder in question, since the value range may differ between

Variabl es
however

(CVo
certai

n

manuf act urer s, even with standardized CVob0s; i n
CcVv Designation Range Default Description
#1 Primary f#fstH 17 127 3 The s koypte) lbad addrésses; Is active
address when Bit5in CV #29 is 0.
Entered value = internal speed step assigned to
N lowest cab speed step.
#2 Vstart 17 252 (see 1 o P P o
add. notes) Bit 4 in CV # 29 has to be 0; otherwise individual
speed table is active.
Multiplied by 0.9 e g u aatcslération time in
. seconds from stop to full speed.
#3 Acceleration rate 0-255 2 i .
Sound decoder: sound project determines value
for CV #3.
Multiplied by 0.9 e g u adkcslération time in
i seconds from full speed to complete stop.
#4 Deceleration rate 0-255 1 X .
Sound decoder: sound project determines value
for CV #4.
Entered value = internal speed step assigned to
highest cab speed step, according to the number
) 07 252 of speed steps selected (14, 28 or 128).
#5 Vhigh (See 1(=252) 0 and 1 = no effect.
add. notes)
Bit 4in CV #29 has to be 0, otherwise speed table
is active.
Entered value = internal speed step assigned to
1, the cabs center speed step (=step 7,14 or 63 ac-
A useful val- cording to the number of speed steps selected:
ue for CV #6 14, 28 or128)
is Yatos 1 fil" = default (is the same as entering a value of
#6 Vmid of the value _ 85, which is 1/3 of full speed with speed regulator
in (=about /3 oftop | : ter - bent d
oV #s speed) in center - bent speed curve).
The curve is automatically flattened and prevents
a noticeable jump in speed in the center area!
adu(.sne:tes) Bit 4 in CV #29 has to be 0, otherwise speed table
is active.
Read only CV The value in CV #7 indicates the Software ver-
Software version A read-out always sion. The sub-version Number is stored in CV
displays the de- #65 and must be read-out separately.
ALSO SEE CV #65 for sub- coder version
#7 version number number.
rapmsfr‘:ig” D For Lokmaus-2 users:
and g fog, Pseudo-programming (i P s e belcaude pro-
Lokmaus 2 grammed value is not really stored) is a pre-step

t
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Ccv Designation Range Default Description
SpectiaLDrocedeg Vlhenkprogramming are: for programming or reading out of higher CV6 &
wi a n o maus H .
i|ls|in|egsemt standardized by t Q&Y a&ﬂﬂ RigRer "‘?’ﬁf £99) it system that
A e _sectjon fOper . is |m|fe ih acceéessing
cvios |Iatscakeahfdr zj mg decodpds only,
and for 12% n 1222 Ones digit = 1: The CV content entered during
special procedure Wher:/r{rogramming T the actual programming will be
H igh-nau m 0 t H
i c a“gst SSS&E§ = fte'ltable|lbel ow. increased by 100.
especially for sound sample selection Ones di g will be increased t}y 200.
and sound CVapgle: and for
CV#300=100 Tens digit = 1: The CV number entered during
50“”%?;0_9’3"“' the actual programming will be
110, 123'13& increased by 100.
210,220,230 Tens di g iwill beincr@ased gy 200.
(see chapter 6)

One hundredth digit = 1: The CV number revalua-
tion above remains in effect until
the decoder is powered down.

One hundred digit = 2: The CV number revalua-
tion above remains in effect until
the Pseudo programming is can-
celled with CV #7 = 0.

See s e ZIMOD denodeks and competitor sys-

tems i !

The stored value of this CV is the ID number is-

sued by the NMRA for the decoder manufacturer;

for Zimoiti s: 145 (010010001

Pseudo-Pr ogr ammi ng (O0Pseud

value is not really stored):

CV #8 - HARDKRESET(NMRA standard);

al | resetdodefault values as shown
in this CV table independent of any active
CV sets or sound projects; that is, the de-
Manuf D coder is being restored to the same state
anufacturer Read only it was in at delivery.
and ATTENTION: Sound may not play back
after this reset. Use CV #8 = 0 instead.
Readi t th )
HARD RESET dacotis always CV # 800> HARD RESET (ZIMO special re-
orCV#8=0 shows ij _ set) for sound decoders: a | | ese€tv 6
#8 which is| 145(=ZIMO) current sound project
assigned number. or
or
For pseudo pro- A
gramming see the CVds are reset
LOADING fiDescri used (see below: load CV sets). Can
of special CV sets column on the also be used when the CV set number is
right. not known.

CV #8 =>Libadingof CV set provided it
exists in the decoder (most often country
specific or model specific, i.e. for locos
of a specific manufacturer).

CV #8 -xHARD RESET for LGB-operation

(14 speed steps, pulse chain commands);
otherwise identical to CV #8 = 8.
#9 Motor frequency 55 55 = 55: Default motor control with high frequency (20
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Ccv Designation Range Default Description Cv Designation Range Default Description
High High / 40 kHz) and an EMF-sampling rate that automat- #17 The long 5-digit primary address (>127). This ad-
and frequency, | frequency, mid- | ically adjusts between 200Hz (low speed) and + Extended address 128 - 10239 0 dress is only active when Bit 5 in CV #29=1. Oth-
mid-range range sampling | 50Hz, and medium sampling time. #18 erwise address entered in CV #1 is active (<127).
sampling rate rate <> 55: Modification of automatic adjustments with " -
ping g e and rallocos m & consiet, Il A consst adatoss 4 a6
sampling rate . ones digit for sampling time. . g
01-99 (earlier SW Tens digit 1 _f_ Reducedpsargnpling rate signed to this CV, commands for the primary and
High versions had 0 . ol ! extended addr ess e 48)wilbeo
. 9 default b compared to default (less noise!) #19 Consist address 0-127 0 € ! .
Recommendations for frequency, | as9€ ault but Tens digit 6 - 9: Increased sampling rate ignored by the decoder. This CV is seldom used
MAXXON modified with same re- comparéd to default (to improve low within ZIMO systems, since it is more comfortable
and sampling rate | Sult as 55) speed performance!) to build and control consists with the cab (using
FAULHABER (CQreIess mo- or Ones digit 1 4: EMF sampling time shorter the finormal o6 single add
tors): than default setting (good for coreless B ,
CV#9=220r21 255-176 motors for less noise, more power) fgi?;fi;ﬁ?ec;fns that should operate with the
: Low Ones digit 5 - 9: EMF sampling time longer h > )
lly togeth th
usugvy#Soge_ 1eorOWI frequency than default (may be needed for 3-pole (Bit O for F1, Bit 1 for F2, Bit 2 for F3 etc.)
= . motors or similar) Applicable Bits set to 0 = function controlled by
(See add. ﬁme? | : Consist functions for single address.
41 Example: - -
cveyp X ) #21 F1-F8 0-255 0 Applicable Bits set to 1 = function controllable by
Typical approach for rough running at low speeds: consist address.
CV#9 =55 (defaul), 83, 85¢ See ¢ h a p Eaaverting binary to decimalofor Bit
éfor large coigauegss mo value calculationor use cabds
Ccv#9=55(defaul t), 11, 23 binary programming function!
=255 - 176: Low frequency (only for old, usu-
ally AC motors!) Selet_:t whether the h_eadlights are co_ntrolled with
PWM according to formula (131+ mantissa*4) *2exp. Bit 0-4 is ConS'st addr_ess or single add_ress (Bit O for front
fimanti ss7adi;s Bietx pso. Mot or odalok q headlight, Bit 1 for rear headlight)
the PWM. ) . ’ h
Examples of low frequencies: Applicable Bit = 0: fu_nctllon ggtput controlled with
#9 = 255: frequency of 30 Hz, Consist address 0-3 0 . ' smg.e address
# 9 = 208: frequency of 80 Hz, #22 active for headlights Applicable Bit = 1: function output controllable by
#9 = 192: frequency of 120 Hz. 9 consist address
See c h a p €anvertirfy binary to decimalofor Bit
Assigns an internal speed step above which back value calculzltiono r ngu s ey cabés
EMF Feedback . EMF intensity is reduced to the level defined in CV i i i
07 252 ) binary programming function!
#10 cut-off (See add. notes) 0 #113. CV #10, #58 and #113 together define a
ee aad. notes,
NOTE: This CV is seldom required. bac-k—EMF curve. To temporarily adapt the acceleration rate to a
= 0: default curve is valid. new load or when used in a consist.
. Bit 0 - 6: entered value increases or decreases
%3:\16515 fiunrftlonao;ngu:s OFlgtO Fns] ;hzt ZhOUIdE?;z . Acceleration acceleration time in CV #3.
. tion: Bit0 = F1, Bit 1= F2 & Bit7=F8. #23 trimming 0. 255 o Bit 7 = 0: adds above value.
#13 Analog functions 0-255 0 . i N . NOTE: This CV is seldom required. = 1: subtracts above value.
See c h a p Canvertirfy binary to decimalofor Bit L o i
value calculationor use cabés See c h a p Canverting binary to decimalofor Bit
binary programming function! value calculatonor use cabos
binary programming function!
Bits 0 to 5: Select function outputs F9 to F12 as - -
well as headlightst hat s h©ONdl d nb ea | To temporarily adapt deceleration rate to load or
mode. Each bit equals one function (Bit 0 = front when used in consist.
’ headlight, Bit 1 = rear headlight, Bit2=F9¢é . . B Bit 0 - 6: entered value increases or decreases
Analog fi .
nalog udnctlons 6 5=F12). Deceleration deceleration time in CV #4.
an . ; ; ; .
- . Bit 6 = 1: Analog operation without acceleration immi =0:
#14 Acceleration and decelera. 0-127 (Bit6=1) & g op 424 trimming 0-255 0 Bit 7 = 0: adds above value.

tion for analog operation.

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

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

NOTE: This CV is seldom required.

= 1: subtracts above value.

See ¢ h a p €Canvertiry binary to decimalofor Bit
value calculatonor use cabos
binary programming function!
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Ccv Designation Range Default Description Ccv Designation Range Default Description
This CV activates the direction dependent stop- necessary! CV #2, 5, 6, primary address as in CV #1.
ping feature with asymmetrical I:~)CC signgl (also #29 = 14: DC mode and RailCom added.
known as Lenz AABCO) .
) . . o ) #29 = 22: DC mode and individual speed table
Bit0=1: Stops are initiated if l\/olltagg in ‘nght rail according to CVs #67 i 94 added.
is higher than left rail (in direction of )
travel). THIS, CV #27 = 1, IS THE #29 = 0: 14 (instead of 28) speed steps,
COMMON APPLICTION for this necessary for some older third party
feature (provided the decoder is wired systems.
o to the rail correctly). *) When using track-polarity dependent DC brake
d Dlrdectlon Bit 1 = 1: Stops are initiated if voltage in left rail sections, ~
ependent stops is higher than right rail (in direction of setCV#29,Bit2=A00 and BIN6=024
427 with asymmetrical DCC sig- travel). *) For polarity independent DC braking (Marklin
nal 0,1,23 0 Stopping is directional if only one of the two bits is brake-modules)s et CV #29, Bi
(Lenz AABCO set (not both). Traveling in the opposite direction C_V _1 2 4, Bi taddiionally @Vi#612,a n
will have no effect. Use the other bit In case the Bit 6 = fild
train stops in the wrong direction! N - -
. . . #33 1 Function mapping according to NMRA:
Bit 0 and Bit 1 = 1 (CV #27 = 3): Stops in both #34 2
directions, regardless of rail polarity. #35 4 #33 - 46 = Outputs 1, 2, 4...are mapped by default
NOTE: See CV #134 for setting the asymmetrical #36 8 to FO - F12, which means that:
threshon if problems are er_wcountered (e.g. train #37 2 Headlights are switched with direction and FO,
wondt stop with asymmbt #38 . ) 4 Function output FO1 is switched with F1,
out asymmetrical signal present. #39 Function mapping (See add. notes) 8 Function output FO2 is switched with F2,
See ¢ h a p €anvertinfy binary to decimalofor Bit #40 16 Function output FO3 is switched with F3,
value calculatonor use cabods ig g and so oné
i ing function!
binary programming function 443 16
; #44 32 irfyy bi imalofor Bi
RailCom Use of RailCom channels (only active if RaiCom is #45 64 Sele N hla Iptl_Stmvertmg binary to decgmf\lofor Bit
Configuration turned on with CV #29, Bit 3): value caicuiationo r - us e ¢abos
' : #46 128 binary programming function!
Bit 0 = 0: Channel 1 turned OFF (Broadcast)
3 1: Channel 1 turned ON (Broadcast) ZIMO signal controlled speed influence (HLU) with
#28 01 3 Bit 1 = 0: Channel 2 OFF (Data) ZIMO MX9 track section module or future module
1: Channel 2 ON (Data) Signal controlled or
NOTE: CV #28 for RailCom has been dropped #49 acceleration 0-255 0 whenusingthefia sy mmet r i c alstopb C
temporarily by the fARai ping method (Lenz ABC).
later reinstated slightly modified. The content of this CV, multiplied by 0.4, equals
Bit 0 - Train direction: the time in seconds for the acceleration event from
1t0 - Train direction: standstill to full speed.
Basic 0 = normal, 1 = reversed
configuration Bit 1 - Number of speed steps: ZIMO signal controlled speed influence (HLU) with
0 =14, 1=28 ZIMO MX9 track section module or future module
Note: 128 speed steps are always active if corresponding
CV #29is ca_lcu_lmed by_adding the DCC packets are received! Signal controlled or
;/a:,ue %ﬁ&ff”ﬁ'v'd“a' bits that are Bit 2 - DC operation (analog): *) #50 deceleration 0-255 0 whenusingthefiasy mmet r i c alIstopb C
Values t®Nawurn Bit 0 = disabled 1=enabled ping method (Lenz ABC).
BitO: 1 14 = Bit3-Rai | Com (Abi di r atcitoinof The content of this CV, multiplied by 0.4, equals
#29 |Bit1:2 0-63 Bit sequence 0 = deactivated 1 = activated the time in seconds for the deceleration event
E:Igfg 0000 1110 Bit 4 - Individual speed table: (braking) from full speed to standstill.
Bit4: 16 0 =off, CV# 2, 5 and 6 are active. - - -
Bit 5: 32 1 = on, acco#6¥i®Mg to Signal d dent ZIMO signal controlled speed influence (HLU) with
it 6 ignal dependen ; .
g::g: igg Bit 5 - Decoder address: 451 speed limits 20 ZIMO MX9 track section module or future module:
0 = primary address as per CV #1 #52 . 40 (V) Each of the 5 sped&sthati m
1 = ext. address as per CV #17+18 #53 igi ffor n 0-252 70 can be applied with the
. #54 or n 110 (L) speed influenced can be
Z1 MO MX21, MX31¢{ Example: 455 #51, 53, 55 180 speed step.

display the individual bits;
calculating bit values is no longer

#29 = 2: normal direction, 28 speed steps, DCC
operation only, speed table according to

for intermediate steps




Page 12

Decoder MX620, MX621, MX630, MX631, MX632, Sound decoder MX640, MX642

CV Designation Range Default Description Ccv Designation Range Default Description
g 9 p
Back-EMF compensation is calculated by PID al- ZIMO signal controlled speed influence (HLU) with
gorithm (Proportional/Integral - Differential); ZIMO MX9 track section module or future module
=55: Decoder adjusts itself automatically; in or
certain cases it may be necessary to modify Signal dependent when usin P :
" - - gthefiasy mmet ri c a lstopb C
Back-EMF control 55 55 the control characteristics by programming 799 reaction time 0-255 > ping method (Lenz ABC):
d | val High fre- diferent values. This value is the delay in tenth of a second until it
P . - . I
andivalue quency with | High frequency | o - 99: modified setting for fnormaldDC motors ; Y : f
di ith medi L . starts a signal controlled acceleration after receiv-
medium with medium | 100 - 199: modified setting for coreless motors ; ’ P
| ) ing a higher speed limit command.
Recommendations for sampie lsam[?je (MAXXON, Faulhaber, etc.)
MAXXON, FAULHABER and | &g0rithm agonthm Tens digit: Proportional (P) value; is set by default The actual function output voltage can be reduced
other to a mid value (5) and adjusts automatically by PWM. Useful to dim headlights, for example.
#56 . . . Justs y g p
coreless motors: 07 199 (earlier SW with the goal of jerk free running. Reduced function output vol- Example values:
CV #56 = 10 modified versions had 0 Proportional effect can be quified with tage CV #60 = 0 or 255: full voltage
. . X as default but settings of 17 4 and 6 i 10 (instead of the (Dimming) — 170
(default value 55 is not suita- settings > default 5) CV #60 = 170: 2/3 of full voltage.
ble) W|tlh same re- . CV #60 = 204: 80% of full voltage.
éusually tog sultas 55) Ones d|g|t:d|nte|gra|5(|) \_ﬁl\luel' :5 setl b)f/fdetfaulttgz #60 | affects all function outputs. If 0-255 0 NOTE: Bulbs with voltage ratings as low as 12V
CV #9 =22 0r21. a mdl'f'vz ugﬂ(] )- tti en ?T? ge_ ect czn fe only certain outputs should can be dimmed with this CV without damage even
(See add. notes) tmho (; '? \II'\(’IS settings or 11 Y instead o be affected use the dimming if track voltages are considerably higher; but not
e default >. mask in CV #114 additional- bulbs rated for 5V or 1.5V. These must be po-
Example: ly. wered with an appropriate low voltage, which the
Typical test values to combat jerky motion at low decoder types MX630V or MX64DV are capable
speed: fromCV#56=55( def aul t) td of providing.
The entered value divided by ten is the peak vol- For applications not covered by NMRA function
tage applied to the motor at full speed. 0i 7.97 98 mapping (CV#33-#46), for exam
#57 = 0: results in automatic adjustment to current Special ZIMO 99 i ng o flunctienenapping i ZIMO extensionso .
track voltage (relative reference). #61 fun(’:)tion mapping (See chapter 0 = 97: Alternative function mapping without
NOTE: The default setting CV #57 = 0 is only suit- i @inction map- Alehtfto (see chapter
able in connection with stabilized track voltage, pingd = 98: starts a flexible function mapping for
which is the case with all ZIMO command stations. directional function control.
With systems that candt
stable, CV #57 should really be set to the availa- This CV indicates a possible subversion number
457 Vol ’ 07 255 0 ble track voltage when under full load. of a version noted in CV #7
oltage reference : ; . - -
g (See add. notes) EXAMPLE: The idle track voltage is 22V (which is Subversion Read only (i-e. Version 4.2: CV #7 = 4 and CV #65 = 2).
unimportant) but the voltage drops to 16V at full #65 number cv! 0 - 99: Normal subversions
load, then CV #57 should be set between 140 and 100 - 199: Beta-Versions
160. 200 - 255: Special versions (usually for loco
The decoder then tries to keep the train speed manufacturers)
steady regardless of the actual track voltage, as if
the track voltage is always at 14V (with CV #57 = User programmable speed table.
140) or 16V (with CV #57 = 160). Each CV corresponds to one internal speed step
CV #57 has a similar effect as CV #5; many users #67- Individual speed table 07 252 ) that can b e_” i map lD ed f; to
prefer this adjustment over CV #5! 94 (See add. notes) between speed steps will be interpolated when us-
ing 128 speed steps).
Intensity of back-EMF control for lowest speed Only active if Bit 4 in CV #29 is set to 1.
step.
| f required an Ainten: Mul tiplication of the ¢
using CV #10, 58 and 113 to reduce load regula- #66 Directional 0-255 0 the trim value in this CV)
458 Back-EMF 07 255 255 tion at higher speeds. #95 speed trimming 0-255 0 #66: for forward direction
intensity (See add. notes) Example: #95: for reverse direction
# 58 = 0: no back-EMF
# 58 = 150: medium compensation, #105 07 255 0
# 58 = 255: maximum compensation. #106 User data 0 : 255 0 Free memory space to store user supplied data.
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Ccv Designation Range Default Description Ccv Designation Range Default Description
Bit1=0: Nor mal As AGKndawledge- m Bit 3 = function output FO2
ment by actuating motor and headlights. Bit 4 = function output FO3
= 1: If the normal acknowledgement in Bit 5 = function output FO4
Service Mode does not work because no Bit 6 = function output FO5
motor or headlights are connected to the Bit 7 = function output FO6
decoder or the total current draw is too Bit value=0: Output will be dimmed to the value
low, the special high frequency / high defined in CV #60.
power pulses can be activated as addi- Bit value=1: Output will not be dimmed.
tional ACKnowledgement; this is at the
least helpful within a ZIMO environment, Example:
but it is at present not known how well this CV #114 = 60: Outputs FO1, FO2, FO3 and FO4
works with other DCC systems. will not be dimmed; front and rear headlights will
NOTE: Bit 1 of this CV used to activate a motor be dimmed according to CV #60.
brake in earlier software versions. This feature has See ¢ h a p €aawertirig binary to decimalofor Bit
Special ZIMO been moved to CV #151! value calculationor use cabos
configuration bits Bit 2 = 0: Loco number recognition OFF binary programming function!
=1: ZIMO loco number recognition ON
(Turning the loco number recognition off prevents
) a possible ticking sound if this feature is not used). Activeonlyi f fiuncouplingdo is
Values t®Ndurn Bit 4= The loco number pulses are turned off automati- of 89 in CV #125.....132:
E:Ig % 00000100 cally when the decoder is operated by a non-ZIMO Uncoupler control Tens digit (07 9): Time in seconds as per table
#112 | Bit2:4 . system. (KROIS and ROCO below the coupler receives full voltage (pull-in
Bit3:8 01 255 ATTENTION | Bit 3 = 0: reacts onl - couplers) time):
IS =0 only to the (new) NMRA e):
Bit5: 32 In some software L MAN-Bit, 1@ 1"3'2?\:'8” flnode iPdinio time al oo vaue: 0 1 2 3 4 56789
Bit 6: 64 versions: = 1: reacts to ol it also, .
Bit7- 128 it 8 function mode #115 s 1‘1‘;'2:3; . e add. notes 0 Full voltage for: 0 0.10.20.40.8 1 2 3 4 5 sec.
(loco IDis then | Bjt 4 = 0: Pulse chain recognition OFF alternatively for . . )
ZI MO MX21, MX316 turned offt) = 1: Pulse chain recognition ON (use with second dim value Ones digit (0 to 9): hold-in power in percent of
display the individual bits; LGB systems) (dimming 0-80% using ones digit; tens t!'ack voltage, 0 - 90%. Applied after the pull-in
calculating bit values is no longer digit must be 0) time elapsed (necessary for ROCO uncoupler, not
necessary!! Bit 5 = 0: 20 kHz motor control frequency needed for KROIS coupler).
= 1: 40 kHz motor control frequency
Bit 6 = 0: normal (also see CV #129 description)
=Linondirectional i br Tens digit (01 9): Length of time the loco should
Brake mode) move away from train; values as in CV #115.
Bit 7 = 0: no pulse chain generation Ones digit (07 9) x 4 = Internal speed step applied
= 1: Generates pulse chain commands for to loco (Momentum per CV #3 etc.)
LGB sound modules on output FO1. Hundredths digit = 0: No tension relieve.
Only in MOTOROLA format: = 1: Tension relieve: loco
Bit 3 = 0: normal, 4 functions for each address Automated 0i 99 lieve t:ﬁ;ii;%gg?ecnizs:ﬁr (;?N;e'
= 1: next higher address is used to control #116 uncoupling procedure 07 199 0 g away.
4 more functions, for a total of 8 func- MCoupl er wa| Seeadd. notes Example:
tions, which is otherwise not possible CV #116 = 61: Loco uncouples and drives away
within a MOTOROLA system. from train for 2 seconds at speed step 4.
CV #116 = 155: Loco pushes first against train to
Intensity of back-EMF is reduced above the speed unload couplers, uncouples and then drives away
) 0i 255 step defined in CV #10, to the value gntered here. from train for 1 second at speed step 20.
#113 EMF reduction 0 Together, CV #10, #58 and #113 define a BEMF
Note: This CV is rarely necessary (S:;:gd‘ curve.
If set to 0, BEMF is totally cut-off above the speed .
step defined in CV #10. Duty cycle for flasher function:
Flasher functions Tens digit=ONtime(0 = 100msecé.
Function outputs entered here will not be dimmed . Ones digit=OFFtme( 0 = 100msecé
Dimming mask Bits as per CV #60. e Outputsce\llriiigigned in 0199 0 Example:
#114 0-7 0 Bit 0 = front headlight :

Bit 1 = rear headlight
Bit 2 = function output FO1

CV #117 = 55: Flashes evenly at the same
ON/OFF time.
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Ccv Designation Range Default Description Cv Designation Range Default Description
g 9 p 9 9 p
Selects the outputs that are supposed to flash Deceleration time (momentum) can be stretched
when turned ON. in the lower speed range:
Bit 0 = front headlight i 07 99 Tens digit: Percentage of speed range to be
Bit 1 = rear headlight #122 Exponential (See add 0 included (0 to 90%).
Bit 2 = function output FO1 deceleration notes) Ones digit: Exponential curve (0 to 9).
Bit 3 = function output FO2 .
; . EXAMPLE:
Bit 4 = function output FO3 - o
Flashing mask Bit 5 = function output FO4 CV #122 = 11 or 25: typical initial test values.
Bit values = 0: no flasher i ’ .
- . = Raising or lowering the speed to the next internal
; Bit values = 1: output flashes when turned ON. 7 ; .
#118 | Defines which outputs oper- B_!ts 0 ] p ‘ step occurs only if the precedmg step is nei«.lrly
; 0i 7 Bit 6 = 1: FO2 flashes inverse! reached. The tolerance for reaching the preceding
ate as flashers according to . . N . .
thythm programmed in CV Bit 7 = 1: FO4 flashes inverse! step can be defined by this CV (the smaller this
#117. EXAMPLE: . value the smoother the acceleration/deceleration).
CV #118 = 12: FO1 and FO? are defined as 4123 accgg?zaljt?lc;lr?and 07 99 0 Value 0 = no adaptive accel. or decel.
flashers. deceleration (See add. Tens digit: 0 - 9 for acceleration
CV #118 = 168: Alternate flashing of FO2 and notes) Ones digit: 0 - 9 for deceleration
FO4 (wig-wag). _ _ EXAMPLE:
See c h a p Camnvertirfy binary to decimalofor Bit CV #123 = 11: strongest effect; sometimes affects
value calculatonor use cabods the start up too }11uch
binary programming function! CV #123 = 22: typical setting.
Assigns outputs to be dimmed with F6 (CV #60 Selects shunting key for
determines dim value). LOW GEAR ACTIVATION:
Typical application: LOW/HIGH BEAM. Bit4 =1 (and Bit 3 = 0): F3 as half speed key
Bit 0 = front headlight Shunting k 0-4.6 Bit 3 =1 (and Bit 4 = 0): F7 as half speed key
Bit 1 = rear headlight unting key ! "
s . e Selects shunting key for
Bit 2 = function output FO1 functions: MOMENTUM DEACTIVATION:
Bit 3 = function output FO2 . .
Bit 4 = function output FO3 0 Bit2 =0 (andBit6=0): NM key fgr
Low beam mask for F6 Bit 5 = function output FO4 Momentum Bit 2 =1 (and Bit 6 = 0): F4 key for shunting
R . . reduction or Bit 6 =1 (Bit 2 is irrelevant): F3 as shunting key.
Bits Bit values = 0: no low beam function deactivation
#119 Output assignment for (ex- 0-7 0 Bit values = 1: Low beam with F6 key, bright- and Effect of above key (MN, F3 or F4) on
ample) low/high beam ness determined by value in CV #60. and MOMENTUM:
headlights Bit 7 = 0: normal effect of F6. Bit1,0 =00: no effect with
= 1: effect of F6 inverted. = 01: removes momentum of
. Low gear CV #121 + #122
EXAMPLE: #1204 Bit 5 for DC =10: CV #3 + #4 reduced to Y.
CV #119 = 131: Headlights switch from low to high stopping = 11: removes all momentum above.
beam with function k§y~F6: o - and and Bit5=1:ADC stoppingd, see
Sele N hla Ip Ccmvertlrrg binary to dectl)mfllofor Bit Bit 7 Bit 7 = 0: SUSI active instead of normal functions
value caleulationor - use cabos DC stopping = 1: Normal function outputs instead of SUSI
binary programming function! switches out-
(also see description in puts between EXAMPLES:
) Same as in CV #119 but for F7 key. CV #29). SusI and F3 for shunting key: CV #124 = 8.
#120 Low beam mask for F7 Bits0-7 logic level F3 for shunting key and F4 to remove momentum
' completely:
. . . Bits 0, 1, 2 & 4 = 1; that is CV #124 =23.
Acceleration time (momentum) can be stretched in F3 for half-speed key and removing momentum:
the lower speed range: Bits 0, 1, 4 &6 = 1; that is CV #124 = 83.
E tial 07 99 Tens digit: Percentage of speed range to be
xponentia included (0 to 90%). i ol :
#121 : 0 included ( ) s h e
(See add. . ) ee c h a p Caavertirfg binary to decimalofor Bit
acceleration notes) Ones digit: Exponential curve (0 to 9). value calculationor use cabds

EXAMPLE:
CV #121 = 11 or 25: typical initial test values.

binary programming function!
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CVv Designation Range Default Description CVv Designation Range Default Description
The CV definitions described here are valid for key has to be pressed to reactivate smoke.
CV #125 through #132. Some of the functions EXAMPLES
below may not necessarily be suitable for CV You want : Program CV #125 to:
#125 and #126 as these outputs are usually Mars light forward only - 00000101 = 5
connected to headlights. Gyralite independent of direction - 00011100 = 28
Ditch type 1 left, only forward - 00100101 = 37
Bits 1, 0 = xxxxxx00: active in both directions Uncoupler - 00110000 = 48
= xxxxxx0l:active in forward direction Soft start of output - 00110100 = 52
=xxxxxx10:active in reverse direction Automatic stop light - 00111000 = 56
. . Automatic cab light OFF - 00111100 = 60
ATTENTION in_case of CV #125 and #126: Auto. smoke OFF after 5mini 01000000 = 64
Special change CVos iedtbnisvBong! . . . Auto. smoke OFF after 100 mini 01000100 = 68
effects Bits 7, 6, 5, 4, 3, 2 = Effects code Speed/load depen. smoke - 01001000 = 72
) o Speed/load depen. diesel smoke - 01010000 = 80
American lighting 765432 (xx= Bits1&0 for direction, see above!) Seec h a p Ea@wertirig binary to decimalofor Bit
effects, =000001xx Mars light value calculatonor use cabos
Uncoupler (time-limited) =000010xx Random Flicker binary programming function!
activation, =000011xx Flashing headlight
automated output activation =000100xx Single pulse strobe Special Bits 1, 0 = xxxxxx00: active in both directions
(ON/OFF) to meet different =000101xx Double pulse strobe = xxxxxx01:active in forward direction
criteria, =000110xx Rotary beacon simulation effects =xxxxxx10:active in reverse direction
"o =000111xx Gyralite #126 for 0 ATTENTION in case of CV #125 and #126:
fBofts t ar t atior f =001000xx Ditch light type 1, right rear headlight change CVos #eatdnis vBohg! '
outputs at activation 0 =001001xx Ditch light type 1, left (default FO reverse) ) B
#1251 for Function output =001010xx Ditch light type 2, right See CV #125 for details.
AFront head] =001011xx Ditch light type 2, left -
& =001100xx Uncoupler as in CV#115 Special
=001101xx Soft start up of function output effects See CV #125 for details.
by default with FO in forward =001110xx Automatic stop lights for street #127 for FO1 0
direction, unless cars, afterglow at stop, see CV #63 (default F1)
assigned different through =001111xx Function output turns itself off
function mapping. at speed >0 (i.e. turns off cab light at Special
Effects can be further ad- _star). _ ) p )
justed and modified with = 010000xx Function output turns itself off after #128 effects 0 See CV #125 for details.
N 5 min. (i.e. to protect a smoke generator for FO2
CV& #62 - 64 from overheating). (default F2)
and =010001xx Turns itself off after 10 minutes.
CV #115 =010010xx Spfeedfor load depengient smoke Special
(for uncoupler). generation for steam engines as per #129 effects
CVo s i 130 T.e. pre—hea@lng at - 0 See CV #125 for details.
stand still, heavy smoke at high speed #132 for FO3, FO4, FO5, FO6
or high load). Smoke turns itself off as
per CV #353; function key has to be (default F3, F4, F5, F6)
pressed to reactivate smoke. Light effect ch £ mini dimmi |
=010100xx Load dependent smoke genera- #62 Igd_f_e ects 0-9 0 ann,a?No Dn|1’1/rl1|mum imming vaiue
tion for diesel enginesas per modifications (FX_MIN_DIM)
#1371 139 (i.e. pre-heating at stand o -
still, heavy smoke at high speed or high Tens dlg!t. sets (;ycle time (0 - 9, default 5), or
load). See CV #133 for synchronized Light effects start up time during soft start (0 - 0,9s)
control of fans through FO4. Smoke modifications 07 99 51 Ones digit: extends fof
turns itself off as per CV #353; function #63 or For stop light afterglow (001110xx in CV #125,
. . 126 or 127): Time in tenths of a second the stop
Stop light OFF delay 0-255 lights remain on after the street car comes to a full
stop (range: 01 25 sec.).
#64 Light effects 0-9 5 Ditch light off-time modification

* Note to ditch lights: Ditch lights are only active when headlights and function F2 (#3 on Zimo cab) are on, which is prototypical for North American
railroads. The ditch lights will only be working if the applicable bits in CV #33 and 34 are on (the definition in CV #125 - 128 in itself is not enough
but a necessary addition).
Example: If ditch lights are defined for F1 and F2, the bits #2 and 3 in CV #33 and 34 have to be set accordingly (i.e. CV # 33 = 13 (00001101), CV
#34 = 14 (00001110).

modifications
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Ccv Designation Range Default Description Cv Designation Range Default Description
= 0 (Default): FO4 is available as a normal func- See A numeric value can be read-out after a success-
0.1 0 tion output that is, not as cam sensor output. . chapter ful calibration run, which was used to calculate the
’ — 1. ; ; ; m/n i AiAdd. speed. This value is interesting because it is (al-
: = #136 ’ n p 9
Function output 4 (FO4) as 1:F0o4 se;nds cam sensor S|gnals,le|ther wrftual Speed regulation - section - most) independent from the selected speed during
virtual cam sensor output stgnals or signals o a i i ibrati iformity of th Iti
Control number read-out Ak mil h the calibration run. The uniformity of the resulting
for external #267 and 268! Il !
Or(;”‘ erdnal speed values from several calibration runs may be an in-
sound modules icati ibrati i |
#133 . NOTE: Fan control is also influenced by the sound regul a dication of the calibration quality. See chapter 4!
or FO4 controls DIESEL engine project. - -
FO4 for synchronized fan smoke fan if the special effect The values in CV #1371 139 define a smoke cha-
fi010100xx0 is Definition of smoke generator racteristic for the function outputs (FO1, FO2,
control of smoke generators . 0 thi g
; function key. NOTE: Large scale decoders (not covered in this characteristic, connected to FO3, FO4, FOS or FOB; referred to below as
on steam engines i st ibiliti '
g X manual) offer more adjusting possibilities for fans FO1i 6. FOx), provided a fAsmoke f
Fan #355{) € ;3%2 i's d|through FO10. ided Fsmoked steam engine has been selected in the associated
and 35e. (i‘;“;‘é'le‘zteﬁ forthe appropri- CV #1277 132 (i.e. 010010xx, 010011xx,
— —— ate output in CV #127-132) 010100xx or 010101xx).
Hundredths digit: Sensitivity adjustment, changes X . CV #137: PWM of FOx at standstill
the speed with which the asymmetry is being rec- #137 | PWM at stand still 07 255 0 CV #138: PWM of FOX at cruising speed
ognized. #138 PWM at steady speed 07 255 0 ’ 9 .p
= 0: fast recognition (but higher risk of errors, #139 | PWM during acceleration 0-255 CV #139: PWM of FOx at acceleration
i.e. unreliable stopping). (PWM = Pulse With Modulation)
= 1: normal recognition (@ 0.5 sec.), pretty save
; results (default). Activates distance controlled stoppi cv
Asymmetrical ” . pping as per
th;{eshold for 1-14, = 2: slow recognition (@ 1 sec.), very reliable. #141 in place of time-constant braking
stopping with asymmetrical 101 - 114, Tenths and ones digit: Asymmetrical threshold in Distance according to CV #4.
#134 | pCC signal (Lenz ABC me- 201 - 214 106 tenths of a volt. The voltage difference between controlled = 1: automatic st op speed
thod). the two half waves of the DCC signal is the mini- stopping influenced or fisisymanled
~ mum required to be recognized as asymmetrical (constant stopping =2 | ing th b
01.14V that starts the intended effect (usually braking and distance) = 2: manual stops using the cab.
’ ’ stopping of a train). #140 0-255 0 = 3: automatic and manual stops.
Also see CV #27! Select braking method The start of braking is delayed in all the above
=106 (Default) therefore means normal recogni- and braking process cases (=1, 2, 3), if the train travels at less than full
tion at 0.6 V. This value has proven itself to be speed to prevent an unn
appropriate under normal conditions; by using 4 (recommended).
diodes to generate the asymmetry, see chapter 4! On the other hand:
=11, 12, 13 selection as above, but braking starts
immediately after entering the brake section.
=0:kmhi Regul ati on t urrad d
speed regulation is in effect. This CV defines the fico
; ; i The right value for the existing stop sections has
Start with Pseudo-Progr a mmi n AP € .
) o 9 ( Distance controlled to be determined by trial.
grammed value is not being stored): ; , ) )
oV #135 =1 Init librati stopping Use these figures as a starting point:
=1 -> Initiates a calibration run (see constant stoppin - )
27 20 B a ot e Ragumtian ) 1l ey 0-255 0 CV #141 = 256 i about 500m (500 yards) for a
X X real train or 6m (18 ft) in HO.
0 Continue with fAnormal Distance calculation _
Km/h'i (programmed value will be stored): CV #141=50 abqut 100 m (}00 yards) for a
Speed regulation - R real train or 1.2m in HO (4 ft).
#135 P See = 2to 20: speed steps / km/h i factor; e.g.:
Actlvatmgac?n"(rpl andrange | chapter = 10: each step (1 to 126) represents The recognition delay (see CV #134), but also un-
efinition fiAdd. N 1 km/h: that is step 1 = 1 km/h, Distance controlled reliable electrical contact between rails and
Zelft'of; h step 2 = 2 km/h, step 3 = 3 km/hé stopping wheels has a larger effect on a stop point at higher
spegz;il = 20: each step represents 2 km/h; #142 (constant stopping 0-255 12 speeds than at lower speeds. This effect is cor-
regulationfl step 1 = 2 km/h, step 2 = 4 km/h, distance) rected with CV #142.
last step 126 = 253 km/h. High-speed correction using = 12: Default. This setting usually works fine if
=5: each step represents .5 km/h: the ABC method CV #134 is set to default also.
step 1 = .5 km/h, step 2 = 1 km/h, " hod i iable than th
last step 126 = 63 km/h. 5 . The HLU method is more reliable than the ABC
#143 usii ?ﬁ:ﬂ?_ﬁs?gzod 0-255 0 method; no recognition delay is usually required in
9 CV #134; this CV can remain at default value 0.
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Ccv Designation Range Default Description Ccv Designation Range Default Description
This CV was introduced to prevent unintentional CV #146.
0 dscodter ::hatngets (t)': Iossdoftfuncnéms due to anin- = 0: no effect
advertent entry {o the update mode. =1 to 255: the motor spins at minimum rpm (ac-
or = 0: Unrestricted CV programming and updating. cording to CV #2) for a specific time and only
255 HE =1 i Nla ; starts to accelerate after this time has elapsed.
Programming and . Bit 6 = 1: No programming possible in service . A - S
4144 Spdate Io%k Bits mode: protection against unintentional This CV will only be executed during a direction
6,7 (255= AFH programming. Note: fi othe-ma i n 0 change.
has the same programming is still possible. How much time is required to overcome the back-
effectonfi o | | git 7 = 1: Software updates normally executed lash depends on variousA circumstances and can
decoders as 0 with the MXDECUP, MX31ZL or future only_ be determined by trial and error.
has on the new) devices are blocked. Typical values are:
. ; ~ . S ; =100: the motor turns about 1 revolution or a
Unlock this CVw i t h-théinoani rragrarpmin
( dgrarpming) maximum of 1 second at the minimum speed.
= 0: normal control mode =50: about ¥ a turn or max. ¥2 second.
(DC & coreless motors (Faulhaber, Maxxon)) = 200: about 2 turns or max. 2 seconds.
= 1: special control for low-impedance DC mo- Important: CV #2 (minimum speed) has to be set
tors (often Maxxon); this mode allows the correctly, that is the engine has to move with the
connection of a capacitor (10 or 22uF) to lowest speed step (1 of 128 or 1 of 28). Also, CV
the decoders positive and ground pads which #146 is only useful if the load regulation is set to
puts less stress on the decoder and motor maximum or at least close to it (i.e. CV #58 = 200
(but only if a capacitor is actually present !). i 255).
This method has not been tested much.
=10:fi n o r m-&ihus an€ Softdrive-Sinus con- --- CV #147 Timeout ---
trol mode (same as CV #112, Bit 0 = 1), Useful start value: 20
FO4 is fixed and not available as a Too small a value leads to jerky behavior.
i 0,1 function output. Too large a value leads to poor low speed control.
Alternative motor o . X . . .
#145 control method 10, 11,12 0 = 11: alternative C-Sinus / Softdrive Sinus con- =0: automatic control (CV #147 has no effect)
trol mode, FO4 is available as normal
on o ; " --- CV #148 D-Value —
function output (not suitable for all C-Sinus ¢ 8 alue
or Soft drive-Sinus equipped locomotives). Useful start value: 20
- 12: ial C-Si d Softdrive-Si Experi ment al Too small a value leads to poor regulation (too lit-
s speflal -dmLst ?“t rfo rive-sinus th purposes. tle, too slow, engine jerks.
control mode for interfaces requiring the Too large a value leads to over compensation, the
normal motor output instead of the other- . engine runs rough/vibrates
wise more common C-Sinus output, FO4 #147 | The use of these experimen- 0 ‘
is fixed and not available as function output. 4148 tal CVdés dima o =0: automatic control (CV #148 has no effect)
=13: special C- / Softdrive-Sinus control mode for 4149 n:ﬂ?,;ﬁmgﬂ&g;g;éz;d o --- CV #149 P-Value ---
the Marklin fAGottard tings have a negative effect =0: automatic control (CV #149 has no effect)
future Marklin engines). FO3 is fixed and not #150 onh motor control. 0 =1: P-Value is fixed as per CV #56 (tens digit)
available as function output. It is required for o ) .
switching front/rear wipers with directions. The CVO0&14%vilkbe - CV #150 Regulation at full speed -
removed again from future The normal regulation at full speed is always 0.
Some free play between gears of a drive train is decoder software. This can be changed with CV #150.
required to prevent them from binding. This back- Example: CV #58 = 200, CV #10 = 100, CV #113
lash may be more severe on some engines than =80 und CV #150 = 40 --> Result: Regulation at
on others, especially when fitted with a worm gear. speed step 1 is 200 (of 255, almost 100%), at
An engine with a worn gearbox also exhibits ex- speed step 100 it is 80 (@1/3" of 255), at speed
Compensation for gear back- cessive backlash. step 252 (full speed) it is 200 (of 255, almost fully
lash Excessive backlash leads to a peculiar behavior regulated).
#146 |  during direction changes 0-255 0 especially when changing the direction: When the We kindly ask for your cooperation. Please
in order to motor startsAspmmng in the opposite dlrectlor_]_ it send us your test results!
reduce start-up jolt. doesndt mo v decaubest has to glimia e
nate the backlash first. And to make matters To prevent engines without worm gears from roll-
worse, the motor starts to accelerate already dur- ing away on inclines
ing this phase. When the motor finally starts to #151 Motor brake 0-9 0

move the engine, the mo
the normal start-up rpm, which results in an un-
pleasant jolt. This can be avoided with the help of

=0: No motor brake
=1 é 8: The motor brake
when the target speed 0 is reached during
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Ccv Designation Range Default Description Cv Designation Range Default Description
braking(r eaches full braki = 0: Servo not in operation
seconds by shorting both motor end stages). = 1: Single-key operation with F1
=9: Applies full motor brake immediately when = 2: Single-key operation with F2
speed 0 is reached by shorting both motor end and so on.
stages. = 90: Servo action depends on loco direction:
NOTE: The motor brake function was available in forward = turns left; reverse = turns right
Bit 0 of CV #112 up to June 2009 (before SW ver- = 91: Servo action depends on loco stop and di-
Ellon 25.)‘. It could be selected but was not adjusta- rection: turns right when stopped and direction is
e asitis now. forward, otherwise turns left.
0-114 . : H
Selected function outputs will not be dimmed to #181 Servo 1 0 = 92: Servo action depends on loco stop and di-
) the dim value in CV #60. #1582 ceno 2 0 rection: turns right when stopped and direction is
Dim Mask 2 Bit 0 = function output FO7 90-93 re;:rs;, othervrse ;urns szt. | '
= Bit 1 = function output FO8 . . _ = 93: Servo action depends on loco movement:
Excluding specific function Bits Bit 2 = function output FO9 Function assignment \;reorr;OSnV\{za turns right when loco stopped, left when loco mov-
outputs from dimming as per 01 5 0 Bit 3 = function output FO10 ing; direction makes no difference.
CV #60 B?t 4= funct!on output FO11 = 101: Two-key operation F1 + F2
Bit 5 = function output FO12 = 102: Two-key operation F2 + F3 and so on.
. - ’ Corresponding Bit = 0: Output is dimmed to the .
#152 This |5D?n::?vrl12rs1ll:itlon of value programmed in CV #60. =111: Two-key operation F11 + F12
inCV#114 Corresponding Bit = 1: Output is not dimmed. = 112: Two-key operation F3 + F6
" HE =0 N = 113: Two-key operation F4 + F7
Bit 6 = 0: FO3 & FO4 can be m_apped with normal = 114: Two-key operation F5 + F8
NMRA function mapping ( CV #3 X .
and and =1: Active direction Bit for FO3&FO4 that is: (Two-key mode operates as defined with
FO3 is turned ON in reverse CV #161, Bit 2)
- . . 0 FO4 is turned ON in forward direction.
direction bit mapping. 6 (NOTE: FO3 & FO4 can no longer be mapped with The decoder ID (serial number) is automatically
reaular NMRA functios mac gif il fE) entered during production: The first Byte (CV
9 pping 4250 #250) denotes the decoder type; the three other
Bit 0 = 0: Servo protocol with positive pulses. Decoder ID Bytes contain the serial number.
= 1: Servo protocol with negative pulses. to SW versi ' Read only CV = The decoder ID is primarily used for automatic ad-
version 26 or higher L A
Bit 1 = 0: Control wire active during movement #253 dress recognition when an engine is place on the
0-3 0 -= 1: 6 always 9 active layout track (with the help of RailCom) as well is in
vibrates at times but holds position Crg'er::t]s (szer; f:\t/ ?;zgor_] ZGV;)I th the Al
Servo outputs: even under mechanical load) i use for proj .
#161 Protocol this setting for Smart Servo RC-1. ficodedo (
S S ) protected) rea
Bit2=0: fhg?t\(;s_ioe;%rgga‘i%ﬂ“égg (c:i\e;ﬂned are usually supplied by external ZIMO providers,
CV #161 must be set o #181/182) when both function keys who get compensated by a load code fee.
N are OFF. For a surcharge, new decoders can be ordered
fizo for = 1: Servo runs only if function keys are with the fiload coded in
Smart Servo RC-1! pressed when in two-key operating user t oc oi dnesdt 6a I‘sl ouind proj
mode (see CV #181/182). sound fdbundl eo.
#260 A 5 - R
- " — - fiLoad codeo The fload codeodo can ans
#162 Servo 1 - Left stop 0-255 49 = Defines the servos left stop position. fi L erhay 0 to sound projects = = tered in to the decoder:
1 ms pulse become the right stop, depending on values used. #263 SW version 26 or higher After sending the decod
#2501 253) to ZIMO or an approved provider
#163 Servo 1 - Right stop 0-255 205 Defines the servo® right stop position. along with the required fee, the user receives the
- — — fiload codeo for a speci
#164 Servo 1 - Center position 0- 255 127 Defines a center position, if three positions are projects (i.e. RhB, Heinz Dappen). After entering
used. the fl oad code283,theseldtéd s
sound project can be installed into the decoder.
. . . _ Rotating speed; Time between defined end stops i )
#165 Servo 1 - Rotating speed 0-255 30=3sec in tenths of a second (total range of 25 sec). Also see: www.zimo.at and ZIRC software.
#166 MORE configuration variables for SOUND DECODERS are foun
to As above, but for servo 2

#169
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4. Additional notes to
Conf i

gur at.i
Optimal Control, Automated Stops, Effects . . .
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Two ways of programming speed curves:

Programmable speed curves can often optimize the driving characteristics of an engine. These curves alter
the relationship between the
or 128 external speed steps of the cab and the 252 internal speed steps of the decoder).

Whi ch one of the two speed curves the decoder appl ifoetsefiists
type-Three Step Programmi ng, ;o éfthesesahd thpg - ProgrammakietSpeedsTablVdéfmed by
28 individual CVos.

Three step programming: by using the Configuration Variables #2 for Vstart, #5 for Vhigh and #6 for Vmid.
Vstart defines one internal speed step out of a total of 252 for the first speed step of the cab, Vhigh for the
highest speed step and Vmid for the center speed step of the cab. In this way a simple bent acceleration
curve can be achieved with an expanded lower speed range.

A slightly bent curve is active by default (CV #6 = 1), that is the center speed step is set to 1/3 of full speed.

Programmable speed table: with the help of the programmable speed table, free programming of all Con-
figuration Variables from #67 to 94 is possible. Each of the 28 external speed steps is assigned to one in-
ternal step (0 to 252). If 128 external speed steps are used, an interpolation algorithm is used to calculate
the steps in between.

NOTE: The three step programming is in most cases entirely sufficient for good drivability; the relatively
complex procedure of defining a speed table is only recommended with the help of software like ADaPT
that graphically draws the speed curve and automatically sends the data to the decoder.

1y 240 4 220 9
& 220 4 230
S 210 4 BYE
> E e
& 180 4 B
ETrE e 16 3 E

¢ L HE
K

Intemal speed stef

£ 20 130
. 1o 3 i d
& Siightly bent 100 100 3
(default) characterisitd 39 3 EE
S imid = 1 (equals 85) ] e
< Vstart =2 &3 ®
& Vhigh=1 ! e pe EE
M (equals 252) BE vstart= 10, Vhigh = 165, 3 Clioped anf bent speed curve
Center %3 204 Vstart = 15| Vhigh = 180, Vmid = 60
] o

01234567 81811121314151617 16 MAZBABEAS

12345676 DI112131415161718 BD21222324252627 2%
009 18 27 3 45 54 63 72 81 90 99 081171 26 %

12345678 $01112131415161718 B21222324252527 %
0918 27 3 45 51 63 72 6L 0 9 108117 1 %

0918 27 3 45 55 63 72 6L %0 9 106117 1

Example of a freely
programmed speed
&0 3 curve according to
s0 3 the values entered
£ into configuration
20 4 variables #67 - 94.

12345676 011121314151617 18821222324 255262712
9 7

3
0918 27 3 45 54 63 72 81 90 99 108 117 1 %

General Note:

The development of the motor control algorithm is an ongoing project and is optimized with each new soft-
ware version. What we are striving for is an automatic adjustment to the drive train of any given locomotive.
The following explanations are becoming less and less important and are only of interest if the locomotive
does not run satisfactorily with the default settings.

c arigifes speep @hatds betveegnuldl, 28 o r

d
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The case studies in this chapter are often not based on the latest software version and are therefore not
recommended to be implemented as is but rather serve as a reference to possible corrections.

In case of Faulhaber, Maxxon or similar motors (Coreless):

Start programming with CV #9 =22 and CV #56 =100 !!!

Motor control frequency and EMF scanning rate:

TheJnotor is controlled, by pulse with modulation that can take place at either low or high frequency. This
s ﬁetq eﬁcyisgsglect%d]v\ﬁth c i&uraﬁon variable #9 (NMRA conforming formula, see CV table).

a OkHz, i

with DC voltage and is likewise just as noiseless (no hum as with low frequency) and easy on the motor
(minimum thermal and mechanical stress). It is ideal for coreless motors (recommended by Faulhaber!) and
other high performance motors (most modern motors, including LGB). It is not recommended however, for
AC motors and some older motors.

When operating at high frequency, power to the motor is interrupted periodically in order to determine the
current speed by measuring back-EMF (voltage generated by the motor). The more frequently this interrup-
tion takes place, that is the higher the EMF sampling frequency, the better the load compensation per-
forms (see next page); but that also results in a certain loss of power. This sampling frequency varies au-
tomatically in the default mode (CV #9 = 0) 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.

* If after CV #56 was programmed to 100 and further improvements are still necessary to MAXXON, Faul-
haber or similar motors, it is in most cases recommended to select a lower sample time and frequency
such as CV #9 =11, 12, 21, 31 etc;

* for older motor constructions use rather the opposite, e.g. CV #9 = 88.
Also see CV table and the following page!

Low frequency control: Entering a value between 176 and 255 to CV #9 drives the motor between 30 and
150 Hz. Most often used value is 208 for 80 Hz. This is rarely used today and is only suitable for AC motors
with field coils.

The load compensation:

All Zimo decoders come equipped with load compensation, also known as BEMF to keep a constant
speed, regardless whether the engine is pulling a short or long train uphill, downhill or around a tight radius
(although the speed will not be held 100% constant, especially in the upper speed range). This is accom-
plished by constantly comparing the desired value (speed regulator setting) and the actual value at the mo-
tor, determined with the EMF method (EMF stands for Electro Motive Force, which is power produced by
the motor when it is turned without power applied to it).

The Reference Voltage used for the BEMF algorithm can be defined by configuration variable #57
as either absolute or relative (default).

Absolute Reference:

A voltage value is defined in CV #57 as a base line for the BEMF calculation. For

example: if 14V is selected (CV value: 140), the decoder then tries to send the exact fraction of the voltage
indicated by the speed regulator position to the motor, regardless of the voltage level at the track. As a re-

sult the speed remains constant even if the track voltage fluctuates, provided the track voltage (more pre-
cisely, the rectified and processed voltage inside the decoder, which is about 2V 1 ower ) doesndt
the absolute reference voltage.

The "absolute reference" is to be preferred to the "relative reference” when using other vendors' systems
(particularly those that iidkedho6t keep the track

High frequency contro]: The .mat or. i s _control.l e nndef au
et etér%d t0 %{j/ #9, zvhiz:%]'cgn b£ re?lsfed %%Skh'z Rith rbﬁlé in Tl #ri/li.r'l"hea gf?ecei is%:gmgsarablenté operating

voltag
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Relative Reference: The speed range is automatically adjusted to the available track voltage, if a O is en-
tered to CV #57 (default). Therefore, the higher this voltage is set at the command station (adjustable be-
tween 12V and 24V) the faster the train will be over its entire speed range.

The relative reference is suitable as long as a constant voltage is present (which is the case with all Zimo
systems but not all competitor systems) and the resistance along the track is kept to a minimum.

The driving characteristic of an engine can further be optimized by adjusting the intensity of load

compensation. The goal of load compensation, at least in theory, is to keep the speed constant in all
circumstances (only limited by available power). In reality though, a certain reduction in compensation is
quite often preferred.

100% load compensation is useful within the low speed range to successfully prevent engines from stalling
or picking up speed under load. BEMF should rather be reduced as speed increases, so that at full speed
the motor receives full power with little BEMF. A slight grade dependent speed change is often considered
more prototypical. Consists also should never be operated with 100% BEMF because it causes the locomo-
tives to fight each other by compensating too hard and too fast, which could lead to derailments.

The degree of load compensation can be defined with Configuration Variable #58 from no compensation
(value 0) to full compensation (value 255). This, in effect, is the amount of compensation applied to the low-
est speed step. Typical and proven values are in the range of 100 to 200.

If an even more precise load compensation is required (though hardly ever necessary), configuration va-
riable #10 and #113 presents a solution. CV #10 defines a speed step at which the load compensation is
reduced to the level defined in CV#113.Bot h CV6s have to have a
#113 is set to 0, BEMF is again solely based on CV #58.

-

T Favaide

L
Regloungseintut
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Regarding configurations variable #56 i (proportional and integral control values):

See the foll owing €\hajpstmentsé iS5t ep by step

Acceleration and deceleration characteristics (momentum):

Configuration Variables #3 and #4 provide a way of setting a basic linear acceleration and decelera-
tion rate according to NMRA rules and regulations. That is, the speed is changed in equal time intervals
from one speed step to the next.

To simply achieve smooth transitions during speed changes, a value between 1 and 3 is recommended.
The true slow starts and stops begin with a value of about 5. Programming a value higher than 30 is seldom
practicall

The momentum can be modified with Configuration Variables #121 and #122 to an exponential accele-
ration and deceleration rate, independent from each other. This in effect expands the momentum in the
lower speed range. The area of this expansion (percentage of speed range) and its curvature can be de-
fined.

A typical practical valaertals))s A250 (as

The adaptive acceleration and deceleration procedure defined by configuration variable #123 will not
allow a change in speed until the previous target speed step of an acceleration/deceleration event is nearly
reached.

Most often applied values a r e
with decreasing values).

and starti

Ai22 or Al1lo, whi c h -cmjolt (the effeit meeaded

val ue

ng

y

ot
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Step by step CV adjustment procedure to
optimize engine performance:

It is recommended to program a decoder systematically, since the CV settings for load compensation and
momentum can result in a certain interaction with each other:

* To begin, select the highest possible number of speed steps the system can operate in, that would be 128
steps for Zimo (select the number of speed steps at the cab for the decoder address in question); other
systems may operate with only 28 or 14 speed steps. All Zimo decoders operate by default with 28 /128
speed steps (both variants are utilized). If used with systems that are restricted to 14 steps set Bit 1 in CV
#2910 0.

*Next set the engine to the | owest step,
speed slider changes color from red to green and/or the speed step 1 is displayed on the screen of the
MX21/ MX31 cabs (first, change the cab to 128
ready the default setting!).

If the engine is now running too slow or not at all, increase the value in CV #2 (default 2), if it runs too fast
decrease the value. If the individual speed table is used (CV #67 - 94, active if bit 4 of CV #29 is set), set
the lowest speed step with CV #67 instead and adjusttherestof t he s p e e dccordmdiyl e

* The EMF sampling process (see previous page) is critical for smooth even low speed behavior and quiet

W%tqr pe{fqﬁn&arﬁce, ¢vhich ¢ap beénpgifiﬁdew}th C(\{\#j9 %}hF Q‘,V ig §Iso used to set the decoder to low fre-
guency motor control, which is required only rarely with older AC motors.

By default (CV #9 = 0), the frequency is set to 20 kHz (can be raised to 40 kHz with Bit 5 of CV #112) and
automatically adapts the EMF sample rate to the loco speed. If drivability is not flawless or too much motor
noise is audible, fine-tuning is possible as follows:

CV #9 = 0 (default) has the same effect as when CV #9 = 55, that is a medium value for the ones as well as
the tens digit. The value of the tens digit (1-9) in CV #9 determines the EMF sampling rate and the value of
the ones digit (1-9) the EMF sampling time, which is the time the motor is not powered.

In general: High-efficient motors such as Faulhaber, Maxxon, Escap etc (coreless motors) can manage
with short measuring times; theones di git of CV #9 can therefore

sampling rate depends on the loco construction and weight: small, lightweight engines require a rather high
sampling rate (i .e. fi 5 egpugenoh largedHO bngires) yorkewelwitmadawver 6aim-
pl i ng r atSeforaitypi@l.HO Brigive)with coreless motor (i.e. Faulhaber) a setting of CV #9 = 52 is
often a good choice; for O-scale CV #9 =22. Further improvements in terms of smooth low speed perfor-
mance and reduced motor noise may be achieved by trial and error using different tens digit values in CV
#9; and of course by means of CV #56 (see below).

If an engine with an older motor design runs rough at low speeds, the sample frequency (tens digit) is
usually the one that needs to be set to a larger value (>5), which often requires the sample time (ones digit)
to be set to a higher value as well (>5); i.e. CV #9 = 88.

*I'f, after setting CV #9, the engine
values of the ones and tens digit in CV #56 will often improve it. Her e al s o, the
equal to the center setting of 55. These values define the proportional and integral portion of the PID con-
trol. By default (CV #56 = 0), the proportional value adjusts itself automatically and the integral value is set
to mid-value. Depending on the type of motor, other values than the default value may be useful, such as
77, 88 or 99 for older locos that run rough or 33, 22, or 11 for newer locos with more efficient motors (Faul-
haber, MAXXON etc).

p d\iPessible pvgreompepsatiorhcan be reduced with the help of the integral value (ones digit of CV #56).

For engines with Maxxon, Faulhaber (coreless motors) the setting CV #56 = 100 should be tried first (in-
stead of the def aul t). fhks&ettihgds equal dorCwvi#36 = 56, wimeie the huadreds
digit i 1causes an adjustment to the center setting to accommodate highly efficient motors. If necessary,

r e tirther énpravemeptsgnay be achieved by trying different values of the tens and ones digit.
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* After improving low speed performance (by increasing the value of CV #56 described above), check that

the engine is not running jerkily at mid-speed level that could be caused by highCV#56 val ues (7
This effect can be compensated for by reducing the total amount of load compensation in CV #58 (default
Ai2500) down to 2000 or fA1500 or use CV #10 and #]

the start of the jerky motion (the compensation is reduced to the level defined with CV #113 at the speed
step defined with CV #10).

*f after the above adjustments t hQ #% rogfurther Gne-tursng.e e
With a default value of 0, load compensation is based on the measured track voltage. If this voltage fluc-
tuat es, the speed wild.l also fluctuate. The cause
drops (other than Zimo systems) or dirty wheels or track. To prevent such fluctuations a value representing
the selected track voltage x10 is entered to CV #57 (not idle track voltage, rather voltage under load). For
example, if an engine needs 14 V (measured under load) a value of 140 should be entered; better yet, keep
this value about 20 to 50 points lower to compensate for a slight internal voltage drop in the decoder.

*Next, we check to see whether the | ocods welwihtsama
momentum added. Temporarily, set some momentum with CV #3 and #4. Start with a value of 5.

There are basically two different kinds of start up jolts: the jolt that happens every time an engine starts up
and the one that only shows up after the engine changes direction (i.e. after the engine stopped, changed
direct i on and starts u pchangejoitois fue to Gdarbox Badkiasheseetfurtieendown.

For the first kind of start-up jolt, the adaptive acceleration procedure can now be used to eliminate abrupt
starts by changing the value of the tents digit in CV #123. Start with a value of 20. The lower the value, the
stronger the effect will be (e.g. 10 results in the strongest effect for acceleration, 90 the weakest).

A possible jolt when stopping can also be reduced with the help of the ones digit in CV #123. The tens digit
is for defining the adaptive acceleration and the ones digit for the adaptive deceleration. CV #123 = 22 re-
duces the start-up as well as the stop jolt. It may be of advantage to reduce the adaptive deceleration, i.e.
CV #123 = 24 in order to improve repeatable stop points in automated operations (routes, block control
etc.).

Beginning with SW version5, t he #fcdhH aregd ijonl t o
are CV #146 = 50 or 100. See description in the CV table.

* After changing the values in CV #123 the basic momentum may need to be readjusted to your prefe-
rences; firstwithCV 6 s # 3 (kmsicdnortedtum). Values higher than default are usually recommended,

at a minimum CV #3 =5 and CV #4 = 3. Thisimprovest he engi neds perfor manke
er values are suitable for engines equipped with soundi n or der t o match t he esou
ment (with sound decoders as well as external sound modules via SUSI).

Additionally t heel effeaxp come natnida | d eaccecl e r aGVi#b2h and #122y Thib e
allows for prototypical non-linear momentum coupled with extremely soft starts and stops without compro-
mising the maneuverability in the upper speed range. This stretches the time the locomotive will spend in
the | ower speed range. Often used values for these
50% (according to the tens digit) of the total speed range will be included in the exponential acceleration
curve, withamediumcur vat ure (ones digit at 6508).

i s

can &V #1d6. Hypicalivadudsu c ¢

Notes on acceleration behavior versus speed steps:

An acceleration or deceleration sequence according to CV #3 and 4 that is the timely succession of speed steps is always
based on the internal 252 steps which are spaced identical from 0 to full speed. Neither speed table (three steps nor individ-
ual speed table) has any effect on the acceleration or deceleration behavior. The speed tables only define the target speed
for a particular speed dialed-in by the cab.

This means that the acceleration or deceleration behavior cannot be improved by a bent speed curve as defined by CV #2,
#5, #6 or the indivi d84aThe exgemiendo thisaduld enly 6evadcab orficémputer controlled accele-
ration or deceleration event. A desired curve in a decoder controlled acceleration or deceleration event however is possible
with the fiexponential acceleration/decelerationo using CV

section
section
secti

applicabl e
applicabl e

see
see
see

S
f
Cc

t or the signa
t r stopping w

f i S f
-0 f AsS o]
I f e

~ > 35
»QQ

et ti
etti
- ADi s

on n

ecoder MX640, MX642 Page 21

, Csasse)studies of practical CV programming:
, é) .
1 3 The fipe-tunipg of g lpcemotjve,is, net dié"%”%?&”e’?{’?%'ﬂtsi ugcharted territgry fgr
ing is meant to assist you with actual programming cases, which were performed by ZIM
er 6s or maaamact tequest ordysclose ZIMO partners.

at custom-

il i The tning of d locdmbtivecréflecs in pant ghe pernsana preferences of an individual but must also take into

account the special circumstances of its intended application; still valid suggestions can be drawn from it.

tives even among identical models but even more so between different models, so that further fine-tuning
can be of advantage (although it is often not really necessary).

8y ysers. The follos o | o

U & Miitbd pbintéd odP thatthePeXah befsPnifitalit bchafiGi@fations AfbREaSs PprodRiced Idmov 0 1 t a2 g

St aIrRoch focd BrSddernCdesi§ ik (abB&ut 1995Mhd up) # Bridifal-RES™Motor
Such |l ocomotives are operating very good even
the fact that these locomotives are often used as reference during the ZIMO decoder software develop-
ment.

w

The settings below
are recommended
when used with
non-ZIMO com-
mand stations:

CV #57 = xx, i.e.
=120 (12 V) or
=140 (14 V) or
s 150 @5 V) etc.

as track voltage
under load, but not
higher than that.
siderably.
to the en

Setting CV #57 to a specific value (i.e. CV #57 = 120) differs from the default set-
ting (CV #57 = 0) in as much as the top speed no longer depends on the current
track voltage, provided the track voltage is high enough. For example, if track vol-
tage is >12V and CV #57 set to 120, the decoder regulates top motor speed to
12v.

This is an advantage if the command station is not from ZIMO, because most of
them dondt r e g uChangag thisrC¥ makes\nadifferengeavithin a
ZIMO system because the track voltage is kept constant (with the exception of
voltage drops along the track, due to poor layout wiring). A disadvantage of using
CV #57 with a specific value is that the value used has to be in relation to the ac-
tual track voltage, which is a manual intervention whereas CV #57 = 0 is self-
regulating.

QWus7 hs alkoisgtable for limiting top speed, alternatively to CV #5 and can of
conrge@lso benuilized with ZIMO systems. For example: CV #57 = 130 and a
track voltage of 18V will reduce the overall speed (all speed steps) by about 25%.

on

applicabl e c stante)l ol | ed

app/lcvegx=2@i2t h | A mi ni mal value of fA20 in CV #3 aetwken#
CV#4=2(>2) speed steps but has not much to do with prototypical momentum, which requires
CV #121 =11 (>) much higher values. Higher values (i.e. CV #3 and #4 = 6, CV #121 and #122 =
C\V &V #122r=d1 (b) e t| v88),edepending ormopeatating Situationshandcpbrsomaktaste, are tedomrhend2d) %
#121 and #122.
| controlled speed influenceif!
ith .. .d!
stoppingd (constant stopping di
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Fl ei schmann | ocomotive with

The ARound

ARound mot

motor dahadésbeeanBhedsmbmor unt(2008);& hi

small readjustment of the CV values is appropriate.

Furthermore ¢é
the choke coils at the motor. At t ent i on:

especially on trbneosethemapacdarssand blypasss
of t e n sadrdthe orfeswtioat asetleast visiale a

and/or accessible, especially between the motor brushes and rail or frame.
Beginning with SW version 9 of the MX620 and MX64D and the first version of the MX630, these com-

Philotrain, 3-part multi unit (Built in 2007)

Product of Philotrain, with Faulhaber motor,

MX64V1, with SW based on the version 30, installed by the manufacturer. Similar settings are rec-
ommended for newer decoders such as the MX630.

Three part multi unit with low voltage headlight and interior light bulbs; for this reason a MX64V1 with
1.5V low voltage supply for function outputs is being used. The train runs pretty well with a ZIMO decoder
as is; although a few changes are beneficial.

ponents donét have to be removed anymore.

CV #56= 33, 44.... It has been demonstrated that reducing the P and | regulation of the BEMF func-
tion is beneficial for the fARounNdefauldt
value of 0).
There is no need to modify CV #9.

CV #57 = XY See above (ARoco Loch) !

CV#3=2(>2) These recommendations are true here as in almost all other cases (see above

CV#4=2(>2) fRoco Loci).

CV #121 =11 (>)

CV#122=11(>)

NMJ Superline NSB Skd 2220c (small Norwegian switcher engine, built in

2007)

Product of Norsk Modeljernbane, with Faulhaber-Motor,

MX63, with SW based on the version 30, is being installed at the factory; this decoder contains
special software with a hard reset procedure that sets the decoder back to optimized CV values, similar
values as are listed here.

This engine served in the development of the regulated analog control!

ZIMO decoders are very well suited for Faulhaber motors, even with the default settings. An even better
result can be achieved with the special Faulhaber setting in CV #56.

CV#9 =12 That means shorter EMF measuring time and smaller frequency, which leads to
reduced noise and extremely low crawling speed.

CV#56 = 155 That means Faul haber typical measurin

CV#57 = xX See above under fARoco Loch.

CV#112=0 ZIMO loco number ID turned off (Bit 2 = 0), which by default is turned on (Bit 2 =

Thatis: Bit2 =0,
all other Bits are al-

1, thatoés why Thi s

locomotives).

CV #112 = 4). prev

CV #9 =13 Shorter EMF measuring time and smaller frequency, which leads to reduced noise
and extremely low crawling speed.

CV #56 = 133 That means Faul haber typical measurin
regulation (both digitsi 30 i nst ead of divabdity. resul ts

CV #57 = Seeaboveunder fARoco Locid).

CV#3=2 These settings largely correspond to the general recommendations (see above

CV#4=2 under f@ARoco Loco; only the range ofn-t

CV #121=11 creased, which together with CV #123 results in smooth stops.

CV #122 =33

CV #123 =95 The fiadaptive accelerationo (A90) iw
jolt), the fiadaptive decelerationo -(f
together with CV #122 (see line above) i practical, otherwise it could easily hap-
pen that the train, due to the motoro
enough and then suddenly is stopped too fast. The adaptive deceleration adapts
the brake response to the mechanical conditions: The braking distance increases
and the locomotive comes to a smooth stop.

CV#112=0 ZIMO loco number ID (Bit 2 = 0) turned off, which by default is turned on (Bit 2 =

That is: Bit2 =0,
all other Bits are al-
ready at O by de-
fault.

1, thatos
locomotives).

This preventive step is only of significance in conjunction with a ZIMO DCC sys-
tem, because no loco number pulses are produced in other systems (and there-
fore no ticking sounds can be heard).

If on the other hand the loco number identification within a ZIMO systems is being
used (MX9 modules with MX9AZN boards), the loco number pulses must of
course not be turned off!

w h .yThishkévetitsl sinal ticking4gunds (audible in metal

ready at O by de- This preventive step is only of significance in conjunction with a ZIMO DCC sys-
fault. tem, because no loco number pulses are produced in other systems (and there-
fore no ticking sounds can be heard).
If on the other hand the loco number identification within a ZIMO systems is being
used (MX9 modules with MX9AZN boards), the loco number pulses must of
course not be turned off!
CV#3=2(>2) These recommendations are true here as in almost all other cases (see above,
CV#4=2(>2) fiRoco Locid).

CV#121 =11 (>)
CV#122=11(>)
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Marklin 8350 / SBB Series 460 / Maxxon-Motor 25260
Marklin-Product, upgraded with Maxxon motor 25260 (13 mm diameter) by SB-Modellbau.

NOTE: the motor used in this heavy model is actually a little under powered and the flywheel is extremely
small. For this reason, this locomotive is one that is difficult to control and CV tuning is more important
than usual. Even after the fine tuning a certain problem persists during downhill runs, where the locomo-
tive tends to buck a little. Compared to other products, ZIMO decoders manage this locomotive with its
motorization quite well (whereby the MX620 is better than the MX64). It is likely that with future control al-
gorithm (SW versions in the coming month and years) a further perfection level may be achieved.

The attainable drivability especially in the extreme low speed range and the reaction to quick load
changes are marginally better with the MX620 than with the MX64. This seems astounding considering
the large and heavy engine, but might be due to the rather small motor (see above) with the characteris-
tics of an N rather than an HO motor (the MX620 is designed for N-scale motors). Furthermore, an innova-
tive automatic optimization of control parameters is in use, which has not (yet) been implemented in the

MX63/MX64.

Equipped with MX64, SW version 30 (March 2007), favorable CV values are:
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Fleischmann Steam Engine BR55 4155

HO Gauge

MX620, with SW version 9.
About the decoder: With SW version 9 (July 2008) driving characteristics were significantly im-

proved for

Adi fficulto engi nes w-hinterferercé comph-e

nents were reduced (although their removal might still be the better option).
The following information is valid only for SW version 9 (and presumably later versions).

CV #9 =61 Increased EMF frequency, shortened EMF measuring time (typical coreless)

CV #56 = 199 Faulhaber-t y pi c al measuring time (Alo), ful
CV #57 = 130 Reduced speed range to about 12V motor voltage.

CV#3=3(>3) Momentum in CV #3 and #4 should not be
CV#4=3(>3) starting and stopping behavior is still possible; the exponential accelera-

CV #121 =11 (>)
CV #122 =11 (>)

tion/deceleration improves starting and stopping further; still higher values for these
variables (i.e. CV #3, #4 = 6, CV #121, #122 = 33) according to operational cir-
cumstances and personal taste correspond to even more realistic operations.

CV#2=10 CV #2 is not set to achieve the absolute lowest possible speed but rather for
a smooth running engine at the lowest speed possible; this is also of impor-
tance with the newly introduced (SW version 9) prevention ofthefidi r e c
jolto per CV #146.

CV#9=85 Increased EMF sampling rate to reduce jerky motion a slow speeds.

CV #56 =33 Slightly reduced proportional and integral regulation.

CV # 146 =50 This takes care of the gear backlash: the motor turns about a half a turn at
the lowest speed step (as per CV #2), before it starts to move the wheels.
The setting of CV #146 = 50 prevents the motor speed from being raised
during this time, which results in a smooth start.

Cv#3=3 These settings correspond to the general recommendations.

CV#4=3

Cv#121=11

CV#122=11

CV #123 =33

Adaptive acceleration and deceleration (medium application) reduces start-up jolt
and smoothes out stops.

Equipped with MX620 (similar to MX630), SW version 3.1 (Nov. 2006), favorable CV values are:

Tillig Diesel Engine BR218 02703

TT Gauge

MX620, with SW version 9.

About the

decoder: see above &MBRSH!f i cult o en

The following information is valid only for SW version 9 (and presumably later versions).

CV#9 =61 Increased EMF frequency, shortened EMF measuring time (typical coreless)

CV #56 = 141 Faulhaber-typicalmeasur i ng time (fAl0), l ow P ur ¢
lates automatically, reduced | regulation.

CV #57 =120 Reduced speed range to about 12V motor voltage.

CV#3=3(>3) MomentuminCV#3and#4 should not be much smal |l

CV#4=3(>3) starting and stopping behavior is still possible; the exponential accelera-

CV #121 =11 (>)
CV #122 =11 (>)

tion/deceleration improves starting and stopping further; still higher values for these
variables (i.e. CV #3, #4 = 6, CV #121, #122 = 33) according to operational cir-
cumstances and personal taste correspond to even more realistic operations.

CV #123 =52

Low intensity for adapt i v eupaccetemtiorwitavali o
ue