Large-Scale Decoder MX69, Large-Scale Sound Decoder MX690

INSTRUCTION MANUAL

This socket is only present on...
the MX69V and MX690V  ——™———_
and is shorter on the MX690S (10 pins).
It is not present on the MX69L and MX69S.

Main connector

Servo connector

The MX690 sound decoder can
be recognized by this capacitor,
which is missing on the MX69!
Susli

Power back-up connector Screw terminal for power and motor

The MX69L does not have
a heat sink.

LARGE-SCALE - DECODER
MX69L, MX69S, MX69V

LARGE-SCALE - SOUND - DECODER

MX690S, MX690V

+ LARGE SCALE DECODER WITH ENHANCEMENT BOARDS
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EDITION

2004 11 20 2006 08 20
2004 12 01 2006 09 10
2004 12 20 2006 09 25
2005 01 25 SW -Version 6: Servo activation First sound program addition 2006 11 18
2005 05 15 2007 01 30
2005 06 05 SW-Version 15: first Diesel edition 2007 01 30

2005 07 20 SW-Vers 8: ABC, virtual cam sensor, mph-regulatior New function mapping description 2007 06 21
2005 08 18 SW-Version 9: Const. stopping distance, several con Decoder with enhancement board 2007 08 10
20060103 SW-Ver si on 10: Partly aut SW-Version 17 ---- 2007 11 01
etc. 2008 01 30
2006 05 15 SW-Version 13: Improved motor control, ABC, functit 2008 02 15
2006 06 20 Live steam operation, function mapping SW-Version 18 --- 2008 04 04
2006 08 10 First common instruction manual for MX69 and M MX69, 690: SW-Version 20 ---- 2008 07 15
SW-Version 20.104 2008 10 18

2008 11 16

2009 02 20

SW-Version 25.1 --- 2009 08 01

SW-Version 26.0 --- 2009 09 26

CV amendments (sound, chuff frequency, fan) --- 2010 03 01
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and whatos

new? Fehler! Textmarke nichtrdefimerMX 6 6 t

Aol do? e MX69 and MX66.............. Fehler! Textmarke nicht definiert.
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4 Addi ti onal Notes to .Ca.nfi.gur.at.i.on..Var.i.abl.es..(.CV.4.sly
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6. ZIMO SOUND i Selection and Programming
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. Installation and wiring of the MX69

. MX69, MX690 with enhancement board
10. ZIMO EASY-LINE
11. MX69 and competitor systems
12. Special - CV - Sets
13. Converting binary to decimal
14. MX69 and Mérklin MOTOROLA System
15. Software Update with MXDECUP

Included with the decoder: MX69x, .5m flat ribbon cable with unattached connector (use a vice to
mount connector to cable); some 3K3 SMD resistors for setting the desired low voltage (MX69V,
MX690V only).

Not included with every decoder is this instruction manual; some will be included at no extra cost
(about 1 for every 10 decoders) to dealers. Order extra manuals separately (minimum charges may
apply) or download manual (PDF) 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 from CV #7.

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.

Software updates are available at no charge if performed by the end user (except for the purchase of a programming module), see
chapter 12; Updates and/or upgrades performed by ZIMO are not considered a warranty repair and are at the expense of the cus-
tomer. The warranty covers hardware damage exclusively, provided such damage is not caused by the user or other equipment con-
nected to the decoder. For update service see www.zimo.at !

o
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1. Overview

The MX69 - and MX690 - decoders are for the installation in O, 1, 2 and similar large scale engines
(LGB, among others). They are equally suited for locos with standard as well as core less motors
(Faulhaber, Maxxon, Escap and others).

The MX69/MX690 operates according to the standardized NMRA-DCC data format and can there-
fore be used within a ZIMO digital system as well as DCC systems of other manufacturers, includ-
ing Marklin systems under the MOTOROLA protocol.

Economy version, slightly less powerful when compared to the standard

MX69S due to omitted heat sink, only 4 function outputs and no screw

terminals (push-in plug only). Identical in functionality to the MX69S

(same software).

MX69L ATTENTION: Requires special care during installation because of unpro-
tected circuit board (the heat si

protective shield on both sides).

TYPICAL APPLICATION: O-gauge locos or as replacement for original

equipment decoder of LGB locos (plugged together with adapter board).

The Standard MX69, 3 A total output, 8 function outputs, connection
and control of external power source MXSPEIG possible, 4 special out-
puts for 4 servos.

TYPI CAL APPLI CATI ON: al |l engines
features of the MX69V.

MX69S

Top-of-the-line MX69, up to 5 A output (if heat transfer to external metal
surface is provided), 14 function outputs, 3 switch inputs (reed switches
or similar), low voltage output (6.8V default setting, removal of a resistor
drops the voltage to 1.5V) for bulbs and other low voltage equipment,
infoutputs for infrared communication with stationary local hardware
MX69V (most often a ZIMO accessory decoder such as the MX82).

TYPICAL APPLICATION: Powerful, current consuming engines or en-
gines equipped with lots of functions, with low voltage bulbs and/or sound
modules.

Identical to MX69S but with SOUN added, that is 3 A motor output, 8
MX690S function outputs, 4 special servo outputs etc.

Identical to MX69V but with SOUNM added, that is 5 A motor output (if
MX690V heat transfer to external metal surface is provided), 14 function outputs, 3
switch inputs, low voltage for functions etc.

For versions with enhancement boar dhareece mehmtptlea

Large-scale decoder MX69L, MX69S, MX69V

2. Technical Information

The MX69x (MX690x) is built on a double layer circuit board. With the exception of the MX69L, all
versions are covered with a heat sink on both sides. A 4-pin screw terminal is provided for connec-
tions to the track and motor and a 16-pin socket for function outputs. An additional 16-pin socket for
further function outputs, special outputs and switch inputs (also for the speaker on the MX690) is
provided on the MX69V (MX690V).

TECHNICAL DATA DRIVING and FUNCTIONS

TFACK VOITAGE ....eeiiieieitee ettt e e e e e e e e e e as 12 - 24 \/*+*)
Maximum continuous motor output = maximum continuous total output MX69L ............... 2A
MX69S (MX690S)
MX69V (MX690V)
Maximum peak current (Motor only or total) ...........ccoveiiiiiiniiiii e

Number of function outputsééééé... MX69L, MX69S,
Maximum continuous total output per function group™™*) ..........cccceeeiviiienniininieee e, 15A

Low voltagerangefor f uncti on outputs (MX69V, MX690V only) écéé
Maximum continuous output at low voltage (MX69V, MX690V) .........ccccevrriiiriiicinnnennn 0.8A

OPErating tEMPETAIUTE ..........c.eveveeeeireeeeereteresesesesesreesessteseseseses s e eeeaesesesessas - 20°C to 100°C

Dimensions (L x W x H including sockets) 2.16 x 1.02 x @.63in (55 x 26 x ca.16 mm)
The MX69L is .55in (14 mm) high, the MX69S .63in (16 mm) and the MX69V .70in (18 mm).
The length given is minus the break-away mounting brackets, which increase the length by 2 x % in.

*) Continuous full load (5 A) of the MX69V requires direct contact to metal parts for heat transfer.

**) The short-circuit protection controls the maximum current per function group. The MX69L and
MX69S have one, the MX69V two such function groups.

The softst art option (see CV #125=052pbsside accold stad-apn
problems with incandescent light bulbs (peak current of a cold light bulbs may cause decoder to
turn off function group)!

**+) When used with the DIMAX command station (Massoth): The DIMAX 1200Z, according to its
instruction manual, should deliver 24V to the track (which would only by marginally higher than spe-
cified by the DCC standard). In reality though (last checked in 2006), the unit powers the track with
a varying voltage heavily dependent on load, starting with 30V at idle (depending on line voltage!)
all the way down to 20V under heavy load. The ZIMO large-scale decoders (most oftené . are able
to deal with the 30V (in contrast to many other brand decoders); it is better though to lower the track
voltage to an allowable level with a constant load (@ 0.5A).

TECHNICAL DATA SOUND (MX690 only)
Storage capacity forsoundsamp | es ééééééééééécéééeecééeecéée.it6 Mb

Number of independent playable soundchann e | s éééééééééé.éeééééeéeée. .. 4
Amplifiedoutput é éééééééééééééeéeéééééééeéeéé . éé. .. Sinus
Impedance of speake r s ééééééeééeéééeééeéeéceée. . 6é6é6ééé8 Ohm

B rAidwiX 6 9 , MX690 with e
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OVERLOAD PROTECTION:

The motor and function outputs of the ZIMO large-scale decoders are designed with lots of reserve
capacities and are additionally protected against excessive current draw and short circuits. The af-
fected output is turned off once an overload situation exists and subsequent load tests are per-
formed by the decoder, which is often recognized as flashing headlights.

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 after long-term exposure.

The end stages of loco decoders (motor as well as function outputs) are not only at risk of high current but also
voltage spikes, which are generated by motors and other inductive consumers. Depending on track voltage,
such spikes can reach several hundred volts and are absorbed by special protection circuits inside the decoder.
Since the capacity and speed of such circuits is limited, the track voltage should not be selected unnecessarily
high; that is not higher than recommended for the rolling stock in question. The full adjustable range of a Zimo
command station (up to 24V) should only be utilized in special cases. Although ZIMO decoders are suitable for
24V operation, that may not be the case when interacting with some other equipment.

THERMAL PROTECTION:

Connector #1
all types (16 pins]

Positive supply (full track voltage) for functions
Ground . 16
(also: pulse chain for “old” LGB-sound) function output #1 45
Function output #3 14" g
Function output #5 112
Rear headlight (NMRA: FLr) "
Positive supply (low voltage in case of MX89V) for functions |5
Function output #4 o |
Function output #6 ——
Function output #2 - —
Front headlight (NMRA: FLf)—
Positive supply (low voltage in case of MX69V) for functions — 4+
Left motor connection
Right motor connection ™
Left power pick-up
Right power pick-up ~

MX69L, MX69S, MX69V,
MX690S, MXé690V

Heatsink,
all except MX69L

[ 1 . | SUSI ground
[ | SUSI data (or for serial data
: SUSI clock communication with
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All ZIMO decoders have the ability 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 10 Hz, to make this state visible to the operator. Motor control will resume automatically after
a drop in temperature of about 20°C, typically in 30 to 60 seconds.

As is the case with all modern ZIMO decoders:

DOiIITIiIYOURSELF SOFTWARE UPDATE

ZIMO DCC decoder firmware can be updated by the user. This requires a device with update func-
tion (ZIMO decoder update module MXDECUP, system cab MX31ZL or command station MX10).
The update itself is carried out via a USB stick / SD card (MX31ZL / MX10) or via a PC with the
progr am duddPM@amse rZ5P)( or AZI MO RRC).l Centero (

There is no need to remove the decoder; the loco is set on the update-track (which is connected
to the update module) as is and the whole update procedure is handled by the PC.

NOTE: Engine accessories that are not controlled by the decoder may interfere with the update; the same goes

forpowerback-up capacitors if the steps mentioned in thelchapt

lation).
For more information regarding decoder update go to: the last chapter in this manual and
www.zimo.at!

ZIMO or ZIMO dealers also offer a SW update as a customer service.

Connector #2
MX690S (10 pins),
MX69V MX690V (16 pins) only

Speaker output #1 (MX690x, only)
. Speaker output #2 (MX690x, only )
. Switch input #1
" Switch input #3

Positive supply - full track power
- Ground
_ Special input for infrared sensor
—— Special output for infrared LED routing / function output #10
- Positive 5V supply for audio (for power pack hook-up)

— Switch input #2

2~ Positive supply - low voltage, MX69V / MX890V only
~ Function output #7

~ Function output #8
Function output #9
Function output #11  (these two pins alternatively for auxiliary
~ Function output #12  motor or external sound board)

MXSPEIG control | | ||

[ SUSI positive LGB onboard sound)
Ground [/ || eft motor connection Special output, servo #4 O
Positive Special output, servo #3

Right motor connection
Left power pick-up
Right power pick-up

Special output, servo #2
Special output, servo #1
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3. Decoder programming

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.

DECODER INSTALLATION:

After installing the new decoder i nriand0o)c,o nmott icvd
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 before pro-
gramming the decoder is often more practical.

THE ADDRESS AND PROGRAMMING PROCEDURE:

The procedure for programming and reading of addresses and configuration variables is covered in
detail in the instruction manual for the cab (MX21, MX3L1....). 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 programming a decoder with a cab or computer, every successful programming step will be made visible by
the decoder. The same acknowledgment method is used when reading the configuration variables.

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. It follows that the acknowledgment
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 wo n dits fouaskaowledgmenthf E\A#B0 i$ sgt to a value of 40 or less. This is to prevent
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!

On the following pages:

p CVtable for configuration variables #1 to #255, valid for large-scale decoder families
MX69 and MX690( CVdés above #265 are in the Sound cha

followed by (chapter 4 and 5):

p SUPPLEMENTAL NOTES and function mapping for the application of configuration variables
(CVds)#281 t o

followed by (chapter 6):

p Sound sample selection and definition; description of basic functionality, operating
procedures and CV table for CV 6 s  # 2516 foralloMX690 sound decoders.

p  Understanding Bits and Bytes when calculating single-bit CV values is important. Go to the chapter
AiConverting bi n#rmorebndhisdubject. hark i also a NMRA function mapping
calculator available at wvw.zimo.at, f ol |l ow t he | i nkec oflRR@GDUCTSO and

pt

=13

Large-scale decoder MX69L, MX69S, MX69V

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 i s not Whiletle pmgammingfpmeedue lislthe €ame fer.all
CVoés, the calculation of the individual CV values va
For some CVds it is obvious what the erigedfreanties suppo
bn (. g %%%?c%ppon%?lwg in .Uﬁ qvgapl 2, 'ghF k”g[j rq;fGCV aﬁs S|mllar to a volume control.
or instance, determines the minimum speed applied at speed step 1:
CVv 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 Arangeo column cl ear |l y sThglighes thesvalue thg fastenthetee f r om 1
gine runs at speed step 1 and vice versa.
AnothersimilarCVi s t he fidi mmingo CV #60:
CV 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, the range column suggests using a value betwe
is explained that the brightness of the light increases with the value.
Other CVO6s are easier to undesmalswiahbdoard, fvhesegow canturnnk of t
individual switches ON or OFF. Such a CV is made up of 8 findividual switcheso cal |l ed Bits an
group of Bits is known as a Byte (which is the CV itself or the switch board,i f you wi l ). On soc

éou ;an change the setting of all 8 Bits (switches) and on others only a select few. The Bits (switches)

ré Aumbered from 0 to 7 and each has a specific value (s ee t he chapter #fAConverti |
d e ¢ i nfar more on binary calculations). Each Bit is turned ON by adding its value to the CV and

turned OFF by subtracting its value. Add the value of each Bit you want to turn ON and enter the total

to the CV.

One such CV is CV #29:


http://www.zimo.at/
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Cv Designation Range | Default | Description
Note: 128 speed steps are always active if cor-
Basic responding information is received!
configuration Bit O - Train direction:
0=normal, 1 =reversed
CV #29 is calculated by Bit 1 - Number of speed steps:
adding the value of the 0=14, 1=28
'tn%V'd%aLb'ts;hgt: rg . Note: 128 speed steps are always active if cor-
responding commands are received.
Values to tur|
Bit0: 1 Bit 2 - DC operation (analog):
Bit1: 2 0-63 2 0=off 1=on
Bit2: 4
Bit3:8 Bit 4 - Individual speed table:
E:; ‘; éi 0 = off, CV # 2, 5, 6, are active.
#29 | Bite: 64 1 = on, accordi®g t(
Bit 7: 128 B
Bit 5 - Decoder address:
) 0 = primary address as per CV #1
ZIMO MX21, MX 3 1 & 1 = ext. address as per CV #17+18
cabs also display the
individual bits; Bits 3, 6, 7 are to remain 0!
calculating bit values is
no longer necessary!

You can only change the setting of Bit 0, 1, 2, 4 and 5. Bits 3, 6 and 7 have to remain OFF because
they are not yet used for anything. To calculate the total CV value you have to first look at the descrip-
tion field of that CV and determine which Bit (switch) you want to have ON. L e tséysve want speed
steps 28 active, reverse the |l ocobds directi oan
tion and we want to use the individual speed table. This means we have to have the Bits 1, 0 and 4
turned ON (= 1). All other Bits can be OFF (= 0). In the fi Bsignationofield it shows the value for each
Bit: Bit 0 = 1, Bit 1 = 2, Bit 2 = 4, Bit 3 =8, Bit 4 = 16, Bit 5 = 32, Bit 6 = 64, and Bit 7 = 128. If we want
to have Bits 1, 0 and 4 turned ON we add up the values for these Bits (2 + 1 + 16) and enter the total

of 19 to CV #29.

Page 5

Lastly there is a third kind of CV that sort of fits between the other two. Here youd o n 6 t
about Bits and their values. Wi t h t hose CVo6s the digitos
tion. Some of those digit positions act like a simple ON/OFF switch and others like a volume control.

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

have
poscti ol

CcVv Designation Range | Default | Description
0 Back-EMF compensation is calculated by PID al-
(is equal | gorithm (Proportional/Integral - Differential); mod-
to 55, ifying these values may improve the compensa-
mid- tion characteristics in certain cases.
range) 10.99: for Anormal @A DC m
100 - 199: for coreless (MAXXON, Faulhaber,
But | etc..)
default is | Tens digit: Proportional (P) value; by
Back-EMF control 07 199 | hotsuita- default (0) is set to mid value and
#56 P and | value (See add. ble for automatic adjustment with the goal
notes) coreless of jerk free running. Proportional
motors, effect can be modified with settings
i.e. MAX- of 11 4and 67 10 (instead of the
XON, default 0 = 5).
HFAABUELFi| Ones digit: Integral (I) value; is set by
’ default to a mid value.
Use The Integral effect can be modified
100 with settings of 11 9 instead of
instead. the default 0 = 5).
&t ——t—t-oesnbt g—e=€ ~w.th :‘h\,‘vubc‘, g=—F—eCct i on
As you can see in the fARangeodo field you can use
t he ADescr i pplain®thadeadh idigitlpakition tontwls a specific function. In this case, the

hundredth digit (_xx) sets the decoder up for a coreless motor, the tens digit (x_x) modifies the pro-
portional and the ones digit (xx_) the integral action. This hundredth digit acts just like a switch. If you
use the hundredth digit (1__) the coreless motor function is turned ON. 1 f you donoét
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 (0 i 9) the integral
value.

Dondt worry about t
proc e d u faterdn the manual.

he

us

t

a

t er-mostusé he loPptoept i oyn ad tde @ rCVii ¢
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THE CONFIGURATION VARIABLES for MX69 and MX690:

Configuration Variables can be defined within the programming procedures to improve the driving
characteristics of a locomotive and for many other application specific adjustments.

The meaning of Configuration Variables (CV6 s )
MENDED PRACTICES, RP-9 . 2. 2.

There

is in
ar e

part
however

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

manufacturers, even with standardized CV0ds;
NOTE: CVbdés #265 and up for MX690 sound
CV Designation Range Default | Description
#1 Pri mary i 17 127 3 The f s Hopte) bbad addrésses; Is active
address when Bit 5 in CV #29 is 0.
M Entered value = internal speed step assigned
17 252
to lowest cab speed step.
#2 Vstart (See chapter 2 o L
fi Aditional notes Bit 4 in CV # 29 has to be 0; otherwise individ-
onégo ual speed table is active.
MX69:2 |[Mul ti plied by 0.9 equi
#3 Acceleration rate 0-255 MX690: | seconds from stop to full speed.
12
MX69: 2 | Multipliedby0.9equal s6 decel er
#4 Deceleration rate 0-255 MX690: | seconds from full speed to complete stop.
12
Entered value = internal speed step assigned
to highest cab speed step, according to the
07 252 number of speed steps selected (14, 28 or
#5 Vhigh - (.;S(fte' ch?ptetr 1(=252) 128).
n itlonal notes —
on 8o 0 and 1 = no effect.
Bit 4 in CV #29 has to be 0, otherwise speed
table is active.
Entered value = internal speed step assigned
to the cabs center speed step (=step 7,14 or
63 according to the number of speed steps se-
1, lected: 14, 28 0r128)
Yato Y2 Ail" = default (is the
. of the value 1 of 85, which is 1/3 of full speed if
#6 Vmid in (=about 113 | CV #5 = 255, otherwise lower).
CV #5 of top speed) . .
The three point speed curve resulting from the
(See CVoés #2, 5 an dcalgsmoothed 3
chapter 4) . .
out, no center hiccup noticeable !
Bit 4 in CV #29 has to be 0, otherwise speed
table is active.

standar diMeed
certai

n

n

decoder s

of special CV sets

CVv Designation Range Default | Description
This CV normally displays the decoder soft-
X ware version. The sub-version Number is
b t H eSoMEgMeEsoNplcc REGQGO stored in CV #65 and must be read-out separately.
CV 0 that adre ffor Zi mo d € eoaékalis-Suse@n! vy,
an
This CVis Pseudo-programming (because programmed
) Temporary reglster when [ read only value is not really stored) as an initial step for
hi c pogrgming) suh P |h Geade@ B 1 @ b ologeatiming or read-out of a higher CV (>99)
ar | oeelgseme d i n a{Wﬁﬁs&DWS $ OUN D |ardigr g‘rﬁgpe ?Iule (>99) with systems not
See section I N bor capa le han ling higher numbers:
e oimer syst Ones digit = 1: The entered CV value will be
and for Pseudo- increased by 100 during the actual program-
i programming for ming_
temporary register when
#7 programming higher CV Lokmouse 2 Ones digit = 2: é6.inc
numbers wi tldvel to values of: : :
syst emso such g Tens digit = 1: The entered CV number will be
or Lenz; especially for sound 1,2 . .
sample selection and sound 10,11, 12, increased by 100 during the actual program-
CVos. 20, 21,22 ming.
E.g. CV#300 =100 pr%';?asnf;?gg: Tens digit = 2: éincr g
IMPORTANT: 1211%’1222%1233% Tens digit = 3: éincr¢{
............................ (see chapter 6) Hundreds digit = 1: Changed CV number is
Also check CV #65 for retained until power-down.
Sub-version number Hundreds digit = rkelledé
"""""""""""""""" with CV #7 = 0.
Lokmaus-2 application: see chapter 9!
NMRA assigned manufacturer ID for Zimo is:
145 (olaO0DGYP
Pseudo-Programming ( 0 Ps e u doe 0 4
grammed value is not really stored):
CV #8 =HAR®D®RESET (NMRA stan-
dardreset). Al | CVods efadtt u
values, independent of possibly acti-
vated CV sets or sound projects. The
state is the same as a decoder at time
Manufacturer ID of delivery without active CV set or
and Read only sound project. ATTENTION: Sound
may not play back properly, which re-
HARD RESET quires a reset using CV #8 = 0.
—  4g| all additional pro-
#8 USRI * gramming o 145 1 Mx690 sound decoder only:
pseudoonly, | (ZZIMO) [cy  #8 = HARD®RESET (ZIMO special):
read-out always A
or shows f all CVoO6s reset to
which is sound project.
LOADING assigned number

CV#8 =1 x x>Load CV set, if one is pre-
sent in the decoder (usually country or
model specific values as sometimes
sold by certain manufacturers)

CV #8 - HARD RESET for LGB-
operation with14 speed steps and
pulse chain commands; otherwise the
same as CV #8 = 8.
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Cv

Designation

Range

Default

Description

#4 defined momentum.
Bit 7 = 0: unregulated DC operation
Bit 7 = 1: regulated DC operation

#17

#18

Extended address

128 -
10239

The long 5-digit primary address. This address
is only active when Bit 5 in CV #29=1. Other-
wise address entered in CV #1 is active.

#19

Consist address

0-127

An additional address that is used to operate
several locos in a consist. If a consist address
is assigned to this CV, commands for the pri-
mary and extended add
#17/18) will be ignored by the decoder. This
CV is seldom used within ZIMO systems, since
it is more comfortable to build and control con-
sists with the cab (u
addresses).

#21

Consist functions
Fli F8

0-255

Selected functions (F1 1 F8) should operate
with the consist address.
(Bit O for F1, Bit 1 for F2, Bit 2 for F3 etc.)

Applicable Bits set to 0 = function controlled by
ishorto or fbresigo pri

Applicable Bits set to 1 = function controlled by
consist address.

#22

Consist address
active for headlights

Select whether the headlights are controlled
with the consist address or single address (Bit
0 for front headlight, Bit 1 for rear headlight)

Respective Bit = 0: function output controlled
with single address

Respective Bit = 1: function output controlled
with consist address

#23

Acceleration
trimming
NOTE: This CV is seldom
required.

0-255

To temporarily adapt the acceleration rate to a
new load or when used in a consist.

Bit O - 6: entered value increases or decreases
acceleration time in CV #3.

Bit 7 = 0: value added.
= 1: value subtracted.

Cv Designation Range Default | Description
= 55: Default motor control with high fre-
uency (20 / 40 kHz) and an EMF-
sampling rate that automatically adjusts
between 200Hz (low speed) and 50Hz.
<> 55: Modification of automated adjustments,
with separate settings for frequency (tens
55 55 digit) and sampling time (ones digit).
High High Tens digit 1 - 4: Reduced sampling rate
Motor control frequency, compared to default (less noise!)
frequency mid-range | freduen- . )
ng cy, mid- | Tens digit 6 - 9: Increased sampling rate
sampling range compared to default (to improve low
and algorithm sampling speed performance!)
algorithm. | ones digit 17 4: EMF sampling time
EMF 1- 99 shorter than default setting (for core
sampling rate / time High less motors; less noise, more power)
frequency, Ones digit 5 - 9: EMF sampling time longer
#9 . modified than default (may be needed for
Recommendation sampling 3-pole motors or similar)
for coreless algorithm carlier .
motors, i.e. ( SW Example:
MAXXON, .. | Typical approach for rough running at low
versions: .
FAULHABER: 255-176 Default 0 speeds:
CV#9=220r21 Low with the Cv#9=55(defaul t), 83,
: frequency same éfor | arge coraubegss
Lijia"y_"‘”lth effectas | CV#9=55(defaul t), 11,
CV#56 =100 (See chapter 55) =255 - 176: Low frequency (only for old,
fi dditional notes usually AC motors!) i
ongo PWM according to formula (131+ mantissa*4) *2exp.
Bit0-4 i s @ mant7i sissadiexBiot. 5
Motor frequency is the reciprocal of the PWM.
Examples of low frequencies:
255 = frequency of 30 Hz,
208 = frequency of 80 Hz,
192 = frequency of 120 Hz.
Assigns an internal speed step above which
EMF Fee?fback 07 252 back EMF intensity is reduced to the level de-
410 cut-o (so0 crann 0 fined in CV #113. CV #10, #58 and #113 to-
N ee chapter .
NOTE: Tr*;';u‘;‘e’f seldom | édiliona!%ptes gether define a back-EMF curve.
ongo If either CV #10 or #113 is set to 0 a default
curve is valid.
Selects function outputs, F1 to F8, which
) should be fiondo in anal
#13 Analog functions 0-255 0 equals one function; Bit 0 = F1, Bit1=F2 é
Bit 6 = F7, Bit 7 = F8.
Bits 5 to 0: Choose function outputs F12 to F9
Analog functions aswellas FLrand FLft hat shoul d
9 ) analog mode. Each bit equals one function
Acceleration, dece- 64 (Bit 0 = front headlight, Bit 1 = rear headlight,
#14 | leration and motor 0-127 | @ite=1) Bi t 2 B#5=FFIA

control in
analog operation.

Bit 6 = 1: Analog operation without applying
CV #3 and CV #4 defined momentum.

Bit 6 = 0: Analog operation with CV #3 and CV

#24

Deceleration
trimming

NOTE: This CV is seldom
required.

0-255

To temporarily adapt deceleration rate to load
or when used in consist.

Bit O - 6: entered value increases or decreases
deceleration time in CV #4.

Bit 7 = 0: value added.
= 1: value subtracted.

#27

from
Sw
Vers. 8

Position
dependent stops
with asymmetrical
DCC signal

(Lenz feAB

0,123

This CV activates the position dependent
stopping feature with asymmetrical DCC signal
(also known as Lenzii ABCo0) .
Bit 0 = 1: Stops are initiated if voltage in
right rail is higher than left rail (in
direction of travel)
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Cv

Designation

Range

Default

Description

thod)

THIS IS THE COMMON APPLICTION for this
feature (provided the decoder is wired to the
correct rail).

Bit 1 = 1: Stops are initiated if voltage in
left rail is higher than right rail (in
direction of travel).

Stopping is directional only if one of the two
bits is set (not both). Traveling in the opposite
direction will have no effect. Use the other bit
In case the train stops in the wrong direction!
Bit 0 and 1 = 1 (value = 3): Stops in both
directions.

NOTE: See CV #134 for setting the asymme-
trical threshold if problems are encountered
(e. g. t rtapiwith asymmedrital sggnal
or stops without asymmetrical signal present.

#28

RailCom
Configuration

Bit 07 RailCom channel 1 (broadcast)
0=0OFF 1=0ON

Bit 17 RailCom channel 2 (data)
0=OFF 1=ON

NOTE: CV #28 was deleted by the RailCom
working group and later reinstated again in a
slightly modified form!

#29

Basic
configuration

CV #29 is calculated by
adding the value of the
individual bits that are
to be fono:
Val ues to
Bit0: 1

Bit1: 2

Bit 2: 4

Bit 3: 8

Bit 4: 16

Bit 5: 32

Bit 6: 64

Bit 7: 128

tur i

Zl MO MX21,
cabs also display the
individual bits;
calculating bit values is
no longer necessary!

14=
0000 1110

Bit O - Train direction:

0 =normal, 1=reversed

Bit 1 - Number of speed steps:

0=14, 1=28

Note: 128 speed steps are always active if corresponding

commands are received.

Bit 2 - DC operation (analog) *:

O=off 1=o0on
Bit3-Rai | Com (Abi di riceacttii
0 =off 1 = activated
Bit 4 - Individual speed table:
0 =off, CV # 2, 5, 6, are active.
1 = on, accordi g

Bit 5 - Decoder address:

0 = primary address as per CV #1
1 = ext. address as per CV #17+18

NOTE: Bit 5 is usually set automatically during address

programming.

Example:

#29 = 2: normal direction, 28 speed steps,
no DC operation, speed table
according to CV #2, 5, 6, primary
address as in CV #1.

#29 = 14: DC mode and RailCom added.

#29 = 22: DC mode and individual speed table
added according to CVs #67 1 94.

#29 = 0: 14 (instead of 28) speed steps,

1

CVv Designation Range Default | Description
necessary for some older third party
systems.
*) When using track-polarity dependent DC
brake sections,setCV #2 9, Bit
Cv 124, Bit 5 = fAlo!
*) If DC braking is used (e.g. Marklin brake
module), also set CV #29,Bit2=A1 00 an
Bit 5 of CV 124 = fi 1bat additionally CV #112,
Bit 6 = 1!

#33 1 Function mapping according to NMRA:

#34 2

#35 4 #33 - 46 = 1, 2, 4... Outputs are mapped to

#36 8 FO - F12 by default. Example:

zg; ‘21 Headlight switches with direction and can be

439 _ _ ~ (see chapter 8 turned on/off with FO key,

#ag | Functionmapping | A “'g";‘%”g‘es 16 Function output FO1 switches with F1,

#41 4 Function output FO2 switches with F2,

#42 8 Function output FO3 switches with F3,

#43 16 and so on.

#44 32 Also see NMRA function mapping table at the

#45 64 end of this chapter.

#46 128
Entered value multiplied by .4 equals accelera-
tion time in seconds from stop to full speed

) when:

#49 S'g@i'ﬁ}fe"rgttzg!ed 0-255 0 ZI MO signal contr owith ¢
ZIMO MXQ9 track section module) or
fasymmecal DCC signal o
ABC) is employed.

Entered value multiplied by .4 equals accelera-
tion time in seconds from full speed to com-
) plete stop when:

#50 S'ggi'ef:rr;rig'r'fd 0-255 0 AZI MO signaleednt nb i
ZIMO MXQ9 track section module) or
flasymmetrical DCC sig
ABC) is employed.

Defines the internal speed step for each of the
5 speed | i mii S thdt &N ldesap-
plied with the:

Signal dependent Z1 MO fAsignal cont r arle-l ¢

#51 speed limits 20 thod (HLU) using MX9 or future track section

#52 # 52 for 40 (u) | modules.

#53 4 54 for|l 0-252 |70

#54 #51, 53, 55 110 (L)

#55 for intermediate 180

steps
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Cv

Designation

Range

Default

Description

#59

Signal dependent
reaction time

0-255

This value multiplied by 10 is the time in
seconds it takes to start a signal controlled ac-
celeration after receiving a higher speed limit
command with:

AZl MO signal contr oé-l
quires ZIMO MX9 or MX900 track section
module) or

fasymmetrical
ABC).

DCC sig

#60

Reduced function
output voltage
(Dimming)
Affects all function
outputs. If only cer-
tain outputs should
be affected use the
dimming mask in
CV #114, #152
additionally.

0-255

The actual function output voltage can be re-
duced by PWM. Useful to dim headlights, for
example.

Example values:

# 60 =0 or 255: full voltage

# 60 = 170: 2/3 of full voltage.
# 60 = 204: 80% of full voltage.

NOTE: Bulbs with voltage ratings as low as 12V
can be dimmed with this CV without damage even
if track voltages are considerably higher; but not
bulbs rated for 5V or 1.5V. These must be po-
wered with an appropriate low voltage, which the
decoder types MX690V are capable of providing.

#61

Special ZIMO
function mapping

0-7,97,
98, 99

(See chapter
fi dditional notes
onéo

For applications not covered by NMRA

function mapping (CV #33 - #46), for example:

ASwi st nlgibg h

= 97: Alternative function mapping without
Al-ehtfto

= 98: starts a flexible function mapping for
directional function control.

See Afunct iioZiMOraxenii orgs

#65

Subversion
number

Read only
CV!

This CV indicates a possible subversion num-
ber of a version noted in CV #7
(i.e. Version 4.2: CV #7 = 4 and CV #65 = 2).

0 - 99: Normal subversions

100 - 199: Beta-Versions

200 - 255: Special versions (usually for loco
manufacturers)

Cv Designation Range Default | Description
Back-EMF compensation is calculated by PID
algorithm (Proportional/Integral - Differential).
55 = 55: Decoder adjusts itself automatically; it
Hiah fi may be useful in certain cases to optimize the
Back-EMF control 55 qISen(r:?/- BEMF compensation with these values.
P and | value High fre'— with me- | =0 - 99: modificationsf or Anor mal
quengy with dium | =100 - 199: modifications for coreless motors
) meaium 1 sampling (MAXXON, Faulhaber, etc...)
Recommendation sampling | algorithm. o .
for coreless algorithm. Tens digit: Proportional (P) value; set by
motors, i.e. default (0) to a mid value and
#56 MAXXON, . (earlier au;omatic adjusyment Yvith }he goal
FAULHABER: 07 199 SW ofjerkfreerunning( 00 eq.ual
CV #56 = 100 modified versions: Proportional effect can be modified with
- settings. Default 0 settings of 17 4 and 6 i 10 (instead of
(Def a\_ugI t V4 with the the default /59).
t suit
ot suitable) Same Ones digit: Integral (1) value; is set by
most often used (seechapter | effectas defaulttoamidvalue( A0 0 eq.ua
togetfer with Pdditional notes 55) The Integral effect can be modified
Cv#9=220r21 ongo with settings of 17 9 (instead of
the default /9.
Example:
Typical test values to combat jerky motion at low
speed: from CV #56 =55 (def aul t ) t o
The entered value divided by ten is the peak
voltage applied to the motor at full speed.
#57 = 0: results in automatic adjustment to cur-
rent track voltage (relative reference).
NOTE: The default setting CV #57 = 0 is only
suitable in connection with stabilized track vol-
tage, which is the case with all ZIMO com-
mand stations. With systems t h at ca
the track voltage stable, CV #57 should really
07 255 be set to the available track voltage when un-
#57 Voltage reference | _ (eSde_le ch?ptetr 0 der full load.
! ';°Qaé)”§ e EXAMPLE: The idle track voltage is 22V
(which is unimportant) but the voltage drops to
16V at full load, then CV #57 should be set be-
tween 140 and 160.
The decoder then tries to keep the train speed
steady regardless of the actual track voltage,
as if the track voltage is always at 14V (with
CV #57 = 140) or 16V (with CV #57 = 160).
CV #57 has a similar effect as CV #5; many
users prefer this adjustment over CV #5!
Intensity of back-EMF control for lowest speed
step. Example:
07 255 # 58 = 0: no back-EMF
Back-EMF # 58 = 150: medium compensation,
#58 _ac ) (See chapter 255 _ . : :
intensity & dditional notes # 58 = 255: maximum Compensation.
onéo

I'f required, an fAinteri
achieved using CV #10, 58 and 113 to reduce
load regulation at higher speeds.

#67-
#94

Individual speed
table

071 252
(See chapter
fi Aditional notes

onéo

**)

User programmable speed table.

Only active if Bit 4 in CV #29 is set to 1.

Each CV corresponds to one internal speed
stepthatcanbefi mappedo t o an

(in-between speed steps will be interpolated
when using 128 speed steps).

#66
#95

Directional
speed trimming

0-255
0-255

oo

Mul ti plication of the
(n is the trim value in this CV)

#66: for forward direction
#95: for reverse direction
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CcVv Designation Range Default | Description
#105 07 255 0 Free memory space to store user supplied da-
#106 User data 0-255 0 |t
Bit1=0: Normal Aservike
edgement by actuating motor and
headlights.
= 1: If the normal acknowledgement in
Service Mode does not work because
no motor or headlights are connected
to the decoder or the total current
draw is too low, the special high fre-
quency / high power pulses can be
activated as additional ACKnowl-
edgement; this is at the least helpful
within a ZIMO environment, but it is
at present not known how well this
works with other DCC systems.
. NOTE: Bit 1 of this CV used to activate a mo-
Special ZIMO tor brake in earlier software versions. This fea-
configuration bits ture has been moved to CV #151!
Bit 2 = 0: Loco number recognition off
=1: Loco number recognition on
Values to tur| (Turning the loco number recognition off pre-
Bit0: 1 vents a possible ticking sound if this feature is
Bit1: 2
Bit2 4 not used).
Bit 3: 8 Bit 3 = 0: reacts only to the (new)
#112 | Bit4: 0-255 = - )
S:I;‘: §§ 4= NMRA-MAN-Bit=12 function mode
g:;gg ?1218 00000100 = 1: also reacts to old MAN bit,
: 8 function mode
Bit 4 = 0: Pulse chain recognition off
ZI MO MX21, - ] -
cabs also display the =1 Pylse chain recognition on (used
individu_a\l bil§; . with LGB Systems)
ﬁﬁ'fgggg bit values is Bit 5 = 0: 20 kHz motor control frequency
necessaryl! = 1: 40 kHz frequency
Bit 6 = 0: normal (also see CV #129)
=Ll:nondirectional DC -
Brake moded)
Bit 7 = 0: Pulse chain generation off
= 1: generates pulse chain
commands for LGB sound modules
at function output FO1.
Only in MOTOROLA format:
Bit 3 = 0: normal (4 functions per address
= 1: next address is used to control
4 more functions, for a total of 8
functions, which is otherwise not
possible within a MOTOROLA
system.
Intensity of back-EMF is reduced above the
) 07 255 speed step defined in CV #10, to the value en-
#113 BEM.F reQuctlon (See chapter 0 tered here. Together, CV #10, #58 and #113
Note: This CV is rarely ne- A Aditional notes define a BEMF curve.
cessary ongo

If set to 0, BEMF is totally cut-off above the
speed step defined in CV #10.

CVv Designation Range Default | Description
Function outputs entered here will not be
dimmed as per CV #60.
R Bit 0 = front headlight
Dimming mask 1 Bit 1 = rear headlight
Bit 2 = function output FO1
Bit 3 = function output FO2
. Bit 4 = function output FO3
Excludes certain Bit 5 = function output FO4
function outputs Bit 6 = function output FO5
from dimming per ) Bit 7 = function output FO6
#114 CV #60. Bits 0 . ) )
0-5 Bit value = 0: Output will be dimmed to the
value defined in CV #60.
See Bit value = 1: Output will not be dimmed.
dimming mask 2 Example:
for higher function CV #114 = 60: Outputs FO1, FO2, FO3 and
outputs in FO4 will not be dimmed; front and rear head-
CV #152 lights will be dimmed according to CV #60.
See chapter AConvimat o
Bit valwue calculation
binary programming function!
Uncoupler control Acti ve uipfl ifhgmcad s <8ine
(KROIS and ROCO) CV #125......132:
APdlInlo tin Tens digit = 0 - 9, pull-in time in seconds of
Ahol do v 07 99 applied full voltage:
#115 (See chapter 0 Value: 0 123456789
fi dditional notes
CV #115 ongo Seconds:0 .1.2.4.81 2345
alternatively used for
additional dim value Ones digit = 0 to 9, hold power in percent of
(0-90% according to ones track voltage, 0 - 90%. Applied after the pull-in
digit; set tens digit to 0) time elapsed (ROCO uncoupler).
Tens digit (07 9): Length of time the loco
should move away from train; values as in CV
#115.
Ones digit (07 9) = x 4: Internal speed step
applied to loco (Momentum per CV #3 etc.)
. Hundredths digit = 0: No tension relieve.
07 99 . f P
Automated 1007 199 = 1: Tension relieve:
#116 uncoupling (see chapter 0 loco moves toward coupler (to re-
procedure i admona!ﬂms lieve tension) before uncoupling.
onéo Example:
CV #116 = 61: Loco uncouples and drives
away from train for 2 seconds at speed step 4.
CV #116 = 155: Loco pushes first against train
to unload couplers, uncouples and then drives
away from train for 1 second at speed step 20.
Duty cycle for flasher function:
Flasher Tens digit = on time
Outputs are _ (0 = 100msecé. .9
#117 assigned in 0-99 0 Ones digit = off time
CV #118.

Example: CV #117 = 55: Flashes evenly at the
same ON/OFF time.
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Cv

Designation

Range

Default

Description

#118

Flashing mask

Defines which
outputs operate as
flashers according

to rhythm
programmed in CV
#117.

Bits

Selects the outputs that are supposed to flash
when turned ON.

Bit 0 = front headlight
Bit 1 = rear headlight
Bit 2 = function output FO1
Bit 3 = function output FO2
Bit 4 = function output FO3
Bit 5 = function output FO4

Bit values = 0: no flasher

Bit values = 1: output flashes when turned ON.

Bit 6 = 1: FO2 flashes inverse!

Bit 7 = 1: FO4 flashes inverse!

EXAMPLE:

CV #118 = 12: FO1 and FO2 are defined as
flashers.

CV #118 = 168: Alternate flashing of FO2 and
FO4 (wig-wag).

See chapter AConvimat ol

Bit valwue calculation
binary programming function!

#119

Low beam mask for
F6

Output assignment
for (example)
low/high beam

headlights

Bits

Assigns outputs to be dimmed with F6 (CV #60
determines dim value).

Typical application: LOW/HIGH BEAM.

Bit 0 = front headlight
Bit 1 = rear headlight
Bit 2 = function output FO1
Bit 3 = function output FO2
Bit 4 = function output FO3
Bit 5 = function output FO4

Bit values = 0: no low beam function
Bit values = 1: Low beam with F6 key, bright-
ness determined by value in CV #60.

Bit 7 = 0: normal effect of F6.
= 1: effect of F6 inverted.

EXAMPLE:

CV #119 = 131: Headlights switch from low to
high beam with function key F6.

#120

Low beam mask for
F7

Bits

Same as in CV #119 but for F7 key.

#121

Exponential
acceleration

07 99
(See chapter

fi Aditional notes
onéo

00

Acceleration time (momentum) can be
stretched in the lower speed range:

Tens digit: Percentage of speed range to
be included (0 to 90).
Ones digit: Exponential curve (0 to 9).

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

CVv Designation Range Default | Description
Deceleration time (momentum) can be
stretched in the lower speed range:
. 071 99 Tens digit: Percentage of speed range to
#122 Exponential (See chapter 00 be included (0 to 90).
deceleration A ﬂdigf’;‘ae!)ﬂgtes Ones digit: Exponential curve (0 to 9).
EXAMPLE:
CV #122 = 11 or 25: typical initial test values.
Raising or lowering the speed to the next in-
ternal step occurs only if the preceding step is
nearly reached. The tolerance for reaching the
preceding step can be defined by this CV (the
smaller this value the smoother the accelera-
. . tion/deceleration).
Adaptive 0i 99 _ .
#123 acceleration and | _(See chapter 0 Value 0 = no adaptive accel. or decel.
deceleration n ‘d'g";‘aé)”g‘es Tens digit: 0 - 9 for acceleration
Ones digit: 0 - 9 for deceleration
EXAMPLE:
CV #123 = 11: strongest effect; sometimes
affects the start up too much.
CV #123 = 22: typical setting.
Select shunting key for
Shunting key LOW GEAR ACTIVATION:
functions: Bit4 =1 (and Bit 3 = 0): F3 as half speed key
Bit 3 =1 (and Bit 4 = 0): F7 as half speed key
Momentum Select shunting key for
reduction or MOMENTUM DEACTIVATION:
deactivation Bit 2 = 0 (Bit 6 4ngd) :
Bit 2 =1 (Bit 6 = 0): F4 key for shunting
and Bit 6 =1 (Bit 2 is irrelevant): F3 as shunting
key.
Effect of above key (MN, F3 or F4) on
Low gear MOMENTUM:
Bi 1 = :
124 it _,‘0 00 no eff
and (See chapter = 01: removes momentum of
DC stoppin fi Aditional notes 0 CV #121 + #122
pping ongo =10: CV #3 + #4 reduced to Y.
(also see _11.
description in = 11: removes all momentum above.
CV #29). Bit5=1:ADC stoppingo, se
EXAMPLES:

F3 for shunting key: CV #124 = 8.

F3 for shunting key and F4 to remove momen-
tum completely:
Bits 0, 1, 2 & 4 = 1; that is CV #124 =23.

F3 for half-speed key and removing momen-
tum: Bits 0, 1, 4 &6 = 1; thatis CV #124 = 83.

See chapter fAConvimat o
Bit value calcul ation
binary programming function!
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CcVv Designation Range Default | Description

The CV definitions described here are valid for
CV #125 through #132. Some of the functions
below may not necessarily be suitable for CV
#125 and #126 as these outputs are usually
connected to headlights.

Bits 1, 0 = xxxxxx00: active in both directions
= xxxxxx01:active in forward direction
=xxxxxx10:active in reverse direction

ATTENTION in case of CV #125 and #126:

Specialeffects change CVbds #33, 34. .,

Bits 7, 6, 5, 4, 3, 2 = Effects code
765432(xx= Bits1 and 0 for direction, see above!)

=000001xx Mars light
or =000010xx Random Flicker
Uncoupler, automat- =000011xx Flashing headlight
ic ON/OFF of func- =000100xx Single pulse strobe
tion otuputs accord- =000101xx Double pulse strobe
ing to various crite- =000110xx Rotary beacon simulation

American lighting
effects

riabds, =000111xx Gyralite
#1251 Moft sta =001000xx Ditch light type 1, right
function =001001xx Ditch light type 1, left
outputs. =001010xx Ditch light type 2, right
contin- 0 =001011xx Ditch light type 2, left
ues on Operates with FO in =001100xx Uncoupler as in CV#115
p';z’:' forward direction by = 001101xx Soft start up of function output

= 001110xx Automatic stop lights for street
cars, afterglow at stop, see CV #63
= 001111xx Function output turns itself off
at speed >0 (i.e. turns off cab light at start).
= 010000xx Function output turns itself off
after 5 min. (i.e. to protect a smoke
generator from overheating).

= 010001xx Turns off after 10 minutes.
Effects can be = 010010xx Speed or load dependent
modified with smoke generation for steam engines
CV#62 - 64 and as per QWgogie. pra-Aeating at
#115 _for stand still, heavy smoke at high speed
uncoupling... or high load). Smoke turns itself off as
per CV #353. See CV #133 for synchro-
nized fan control through FO10 (See Tips
in chapter dlnstall
=010100xx Load dependent smoke
generation for diesel engines as per
CV 06 s 7#133(i.e. pre-heating at stand
still, heavy smoke at start-up, high speed
or high load). Smoke turns itself off as per
CV #353.See CV #133 for synchro-
nized fan control through FO10. (See Tips

default, unless
assigned different
through function
mapping.

* 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).

Large-scale decoder MX69L, MX69S, MX69V

CVv Designation Range Default | Description
in chapteméfdlnstall ati
EXAMPLES
You want : Program CV #125 to:
Mars light forward only - 00000101 = 5
Gyralite independent of direct.- 00011100= 28
Ditch type 1 left, only forward - 00100101 = 37
Uncoupler - 00110000 = 48
Soft start of output - 00110100 = 52
Automatic stop light - 00111000 = 56
Automatic cab light OFF - 00111100 = 60
Auto. smoke OFF after 5 min i 01000000 = 64
Auto. smoke OFF after 10 mini 01000100 = 68
Speed/load depen. smoke - 01001000 = 72
Load depen. diesel smoke - 01010000 = 80
See <chapter AConve
cimal 6 for Bi ationvoa lise
cabés
binary programming function!
Bits 1,0 = 0: independent of direction
Special effects = 1: active in forward direction
= 2: active in reverse direction
#126 for 0
. ATTENTI ON: change C¥Y 4
rear headlight tion is wron
(default FO reverse) 9-
see CV #125 for details
Special effects
#127 | for function output 0 See CV #125 for details.
#1
(default F1)
Special effects
#128 for output #2 0
(default F2) See CV #125 for details.
Special effects
#1209 -
For outputs #3, #4, 0 see CV # 125
#132 | #5 and #6 (default
F3, F4, F5, F6)
#62 Light effects 0-9 0 Change of minimum dimming value
modifications (FX_MIN_DIM)
Tens digit: sets cycle time (0 - 9, default 5) or
Light effects 07 99 start up time during soft start (0 - 0,9s)
modifications Ones digit: extendsfio f f 6 t i me
#63 or 51 If stop light is activated with value 56 in CV
Stop light OFF #125, 126 or 127: Time in tenths of a second
delay 0-255 (range: 07 25 sec.) the stop lights remain ON
after the street car comes to a full stop.
#64 Light effects 0-9 5 | Ditch light off ime modification

modifications
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Cv Designation Range Default | Description
= 0: (default) FO10 is used as normal function
#133 output, not as simulated exhaust cam.
Function output 10 0.1 0 = 1: (typical setting): FO10 sends cam sensor
as simulated signals, either virtual signals or signals of
a real cam sensor. S
Fo 10 | €Xhaust cam sensor
for fan for
ngtr:)' external FO10 is often used to run a smoke generator
W sound modules DIESEL engine: fan (i.e. USA—T(ains USAR22-454). In such
version or . cases, the heating element of the smoke gene-
20. Define fan speed for | rator must be connected to one of the function
FOl10 asoutputfor | cruising and accelera- |yt puts FO1l é F OB festiCV |
afanofa tion with (#127 €é 132) progr ammg
smoke generator Cvoés #3651 engi nes or fA800 for dif
Se e c¢ h mgdlaion arfil wiring of the
MX690 .
Hundredths digit: Sensitivity adjustment,
changes the speed with which the asymmetry
is being recognized.
= 0: fast recognition (but higher risk of
errors, i.e. unreliable stopping.
= 1: normal recognition (@ 0.5 sec.),
) pretty save results (default).
Asymmetrical thre- 1-14 = 2: slow recognition (@ 1 sec.), very
shold 101 1i4 reliable.
#134 for Tenths and ones digit: Asymmetrical threshold
stopping with 201-214 106 | in tenths of a volt.
asymmetrical DCC The voltage difference between the half waves
signal = of the DCC signal is the minimum required to
(Lenz ABC method). | 2%~ 14V be recognized as asymmetrical that starts the
intended effect (usually braking and stopping
of a train).
Also see CV #27!
= 106 (Default) therefore means 0.6 V. This
value has proven itself to be appropriate under
normal conditions; by using 4 diodes to gener-
ate the asymmetry!
=0:km/hi Regul ati on turne
speed regulation is in effect.
Pseudo-Pr ogr ammi ng (APsedu
grammed value is not being stored):
CV #135=1 -> Initiates a calibration run
km/h i 27 20 0 (see chaptiespeedicont ii lorm/o)
#135 | Speed regulation - Continue with fAnor mal|f
Activating, control (See chapter #135 (programmed value will be stored):
and range i M';“’;‘aé)”g"es =2 to 20: speed steps / km/h i factor;
definition for example:
=10: each step (1 to 126)
represents 1 km/h: that is step
1=1km/h, step 2 =2 km/h,
step 3 =3 km/h,
= 20: each step represents 2 km/h;

CVv Designation Range Default | Description
step 1 =2 km/h,
step 2 = 4km/h,
last step 126 = 253 km/h.
=5: each step represents .5 km/h;
step 1 =.5 km/h,
step 2 =1 km/h,
last step 126 = 63 km/h.
A numeric value can be read-out after a suc-
. cessful calibration run, which was used to cal-
km/h i . culate the speed. This value is interesting be-
4136 Speed regulation - | _(See chapter ) cause it is (almost) independent from the se-
Control number onéo lected speed during the calibration run. The
read-out uniformity of the resulting values from several
calibration runs may be an indication of the ca-
libration quality. See chapter 4!
Characteristics for
smoke generators The values in CV #137 i 139 define a smoke
connected to characteristic for the function outputs (FO1,
FO1éFO6 FO2, FO3, FO4, FO5 or FOB6; referred to be-
(if the effect low as FOx), provided
fismokeo i diesel or steam engine has been selected in
in the appropriate the associated CV #127 i 132 (i.e. 010010xx,
CV #1277 132). 010011xx, 010100xx or 010101xx).
#137 PWM at stand still 0-255 0 CV #137: PWM of FOXx at standstill
#138 PWM at cruising 0-255 0 CV #138: PWM of FOx at cruising speed
#139 PWM during 0-255 0 CV #139: PWM of FOXx at acceleration
acceleration (PWM = Pulse With Modulation)
Activates distance controlled stopping as per
CV #141 in place of time-constant braking ac-
cording to CV #4.
Distance = 1: automati c sntralgds
controlled speed influencedo or
stopping signalo.
(constant stopping = 2: manual stops using the cab.
) 0,
distance) 1,23, 0 = 3: automatic and manual stops.
#140 11,1213 If the train travels at less than full speed the
Select start of brak- start of braking is delayed in above cases (= 1,
ing and 2, 3), to prevent amp-
braking process ingo (recommended). O
=11, 12, 13: selection as above, but braking
starts always immediately after entering the
brake section.
Distance This CV defines t hbodis-f
controlled tance. The right value for the existing stop sec-
stopping tions has to be determined by trial.
#141 (constant stopping 0-255 0 Use these figures as a starting point:
distance)

Setting the distance

CV #141 = 255 is about 500m (6m in HO), CV
#141 = 50 about 100m (1.2m in HO)
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Cv

Designation

Range

Default

Description

#142

Distance
controlled
stopping
(constant stopping
distance)

High-speed correc-
tion using the ABC
method

0-255

12

The delayed recognition (see CV #134) but al-
so unreliable electrical contact between rails
and wheels has a larger effect on a stop point
at higher speeds than at lower speeds. This ef-
fect is corrected with CV #142.

= 12: Default. This setting usually works fine if
CV #134 is set to default.

Cv

Designation

Range

Default

Description

=13: special C- / Softdrive-Sinus control mode
for the M2rklin fAGet
sibly future Mérklin engines). FO3 is fixed
and not available as function output. It is
required for switching front/rear wipers with
directions.

#143

é Compens
using the HLU me-
thod

0-255

Since the HLU method is more reliable than
the ABC method, no recognition delay is usual-
ly required in CV #134; therefore this CV can
also remain at default setting 0.

#144

Programming and
update lock

Bits

0
or
255

(255 =
AFFf
which for
Aol eo
coders is
the same
as 0)

This CV was introduced to prevent uninten-
tional decoder changes or loss of functions
due to an inadvertent entry to the update
mode.

= 0: Unrestricted CV programming,

Bit 6 = 1: No programming possible in
service mode: protection against
unintentional programming. Note:
fi othe-mai ndo progr amn
possible.

Bit 7 = 1: Software updates normally
executed with the MXDECUP,
MX31ZL or future devices are
blocked.

(Unl ock thi-he@&i wod tnkr d
ming)

#145

Alternative motor
control method

0,1,
10,11, 12

= 0: normal control mode
(DC & coreless motors (Faulhaber,
Maxxon etc.)

= 1: special control for low-impedance DC mo-
tors (often Maxxon); this mode allows the
connection of a capacitor (10 or 22uF) to
the decoders positive and ground pads
which puts less stress on the decoder and
motor (but only if a capacitor is actually
present!).
This method has not been tested much.

= 10: fi n-8imum arld cSoft@ive-Sinus
control mode (same as CV #112,
Bit 0 = 1), FO4 is fixed and not available
as a function output.

= 11: alternative C-Sinus / Softdrive Sinus con-
trol mode, FO4 is available as normal
function output (not suitable for all C-Sinus
or Soft drive-Sinus equipped locomotives).

= 12: special C-Sinus and Softdrive-Sinus
control mode for interfaces requiring the
normal motor output instead of the other-
wise more common C-Sinus output, FO4

is fixed and not available as function output.

#146

Compensation for
gear backlash dur-
ing direction
changes

in order to
reduce start-up jolt.

0-255

A certain backlash between gears of a drive
train is required to prevent them from binding.
This backlash may be more severe on some
engines than on others, especially when fitted
with a worm gear. An engine with a worn gear-
box also exhibits excessive backlash.
Excessive backlash leads to a peculiar beha-
vior especially when changing the direction:
When the motor starts spinning in the opposite
direction it doesnboét
has to eliminate the backlash first. Also, soon
after it starts spinning it may enter the accele-
ration phase. When the motor finally starts to
move the engine, the
ceeded the normal start-up rpm, which results
in an unpleasant jolt. This can be avoided with
the help of CV #146.

= 0: no effect

= 1 to 255: the motor spins at minimum rpm
(according to CV #2) for a specific time. Acce-
leration starts after that time has elapsed. This
comes only in effect when a direction change
has been performed previously.

How much time is required to overcome the
backlash depends on various circumstances
and can only be determined by trial and error.
Typical values are:

= 100: the motor turns about 1 revolution or a
maximum of 1 second at the minimum
speed.

=50: about ¥ a turn or max. ¥ second.
= 200: about 2 turns or max. 2 seconds.

Important:

CV #2 (minimum speed) has to be set correct-
ly, that is the engine has to move at the lowest
speed step (1 of 128 or 1 of 28). Also, CV
#146 is only useful if the load regulation is set
to maximum or at least close to it (i.e. CV #58
=2007 255).

#147
#148
#149
#150

Experi men
for test purposes.

The use of these
experi men
disables the auto-
matic settings in or-
der to find out
whether automatic

o O o o

--- CV #147 Timeout ---

Useful start value: 20

Too small a value leads to jerky behavior.

Too large a value leads to poor low speed con-
trol.

=0: automatic control (CV #147 has no effect)
--- CV #148 D-Value ---
Useful start value: 20




Cv

Designation

Range

Default

Description
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settings have a
negative effect on
motor control.

The CVoB
149 will be removed
again from future
decoder software.

Too small a value leads to poor regulation (too
little, too slow, engine jerks.

Too large a value leads to over compensation,
the engine runs rough/vibrates.

=0: automatic control (CV #148 has no effect)
--- CV #149 P-Value ---

=0: automatic control (CV #149 has no effect)
=1: P-Value is fixed as per CV #56 (tens digit)

--- CV #150 Regulation at full speed ---

The normal regulation at full speed is always 0.
This can be changed with CV #150.

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

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

#151

Motor brake

To prevent engines without worm gears from
rolling away on inclines.

=0: No motor brake

=1 é 8: The motor chate
when the target speed 0 is reached during
braking (reaches ful
seconds by applying both motor end
stages).

=9: Applies full motor brake immediately when
speed 0 is reached by applying both motor
end stages.

NOTE: The motor brake function was available
in Bit 0 of CV #112 up to June 2009 (before
SW version 25). It could be selected but was
not adjustable as it is now.

#152

Dim Mask 2

Excluding specific

function outputs

from dimming as
per CV #60

Thisis a
continuation of
Dim Mask 1
in CV #114

and

direction bit map-
ping.

Bits
01 5

and

Selected function outputs will not be dimmed
to the dim value in CV #60.

Bit 0 = function output FO7
Bit 1 = function output FO8
Bit 2 = function output FO9
Bit 3 = function output FO10
Bit 4 = function output FO11
Bit 5 = function output FO12

Corresponding Bit = 0: Output is dimmed to
the value programmed in CV #60.
Corresponding Bit = 1: Output is not dimmed.
Bit 6 = 0: FO3 & FO4 can be mapped with
nor mal NMRA function
=1: Active direction Bit for FO3&FO4:
FO3 is turned ON in reverse
FO4 is turned ON in forward direction.
(NOTE: FO3 & FO4 can no longer be mapped
with regular NMRA function mapping if

CVv Designation Range Default | Description
Bit #6 = 1)
Bit #7 = 0: FO9 can be mapped with
nor mal NMRA function
= 1: Active direction Bit for FO9:
FO9 is turned ON in reverse.
(NOTE: FO9 can no longer be mapped with
regular NMRA function mapping if Bit #7 = 1)
Bit 0 = 0: Servo protocol with positive pulses.
= 1: Servo protocol with negative pulses.
Bit 1 = 0: Control wire only active during servo
movements.
. = 1: ¢é always actiyv
013 vibrates at times but holds position
even under mechanical load). This
oV #161 setting must be ls}::-lected whe_n a
Protocol for all ser- | must be set 0 SmartServo (Wllt memory wire) is
#161 Vo outputs E— being controlled!
F2o f Bit 2 = 0: Moves to center position if defined
for two-key operation (see CV
SmaFl\’r(t: slelzrvo #181/182) when both function keys
- are OFF.
= 1: Servo runs only while function keys
are pressed when in two-key operat-
ing mode (see CV #181/182).
Servo 1 49 Defines the servos left stop po;ition. ALeft
#162 0-255 =1ms become the right stop, depending on values
Left stop pulse used.
Servo 1 . . .
#163 ) 0-255 205 Defines the servos right stop position.
Right stop
Defines a center position, if three positions are
Servo 1
# 164 - 0-255 127 | used.
Center position
Servo 1 30 Rotating speed; Time between defined end
#165 . 0-255 B stops in tenths of a second (total range of 25
Rotating speed =3sec. |gec., default = 3 sec.).
#166 | As above,
to for
#169 Servo 2
#170 | As above,
to for
#173 Servo 3
#174 | As above
to for
#177 Servo 4
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Cv

Designation

Range

Default

Description

#181
#182
#183
#184

Servo 1
Servo 2
Servo 3
Servo 4

Function
assignment

0i 114

90 - 93

oooo

= 0: Servo not in operation

= 1: Single-key operation with F1

= 2: Single-key operation with F2

= 3: Single-key operation with F3
etc.

= 90: Servo action depends on loco direction:
forward = turns left; reverse = turns right

= 91: Servo action depends on loco stop and
direction: turns right when stopped and
direction is forward, otherwise turns left.

= 92: Servo action depends on loco stop and
direction: turns right when stopped and
direction is reverse, otherwise turns left.

= 93: Servo action depends on loco move-
ment: turns right when loco stopped, left
when loco moving; direction makes no
difference.

=101: Two-key operation F1 + F2

= 102: Two-key operation F2 + F3 etc.

=111: Two-key operation F11 + F12
= 112: Two-key operation F3 + F6
= 113: Two-key operation F4 + F7
= 114: Two-key operation F5 + F8

(Two-key mode operates as defined with CV
#161, Bit 2)

Cv

Designation

Range

Default

Description

#250
to
#253

Decoder ID

SW version 26 or
higher

Read only

The decoder ID (serial number) is auto-
matically entered during production: The
first Byte (CV #250) denotes the decoder
type; the three other Bytes contain the
serial number.

The decoder ID is primarily used for au-
tomatic address recognition when an en-
gine is placed on the layout track (with
the help of RailCom) as well is in con-
junction with the
sound projects (see CV #260 - 263).

#185

Special
assignment for
live steam
engines

= 1: Steam engine operated with single
servo; speed and direction controlled
with speed regulator, stop is in center
position.

= 2: Servo 1 proportional speed regulator,
Servo 2 for direction.

=3:as in 2, but: direction-servo is
aut omati cald yi fi ns plene
and F1 is ON; If speed step > 0:
direction-servo is engaged.

NOTE to CV #185 =2 or 3:

Servo 1 is adjustable with CV #162, #163 (end
stops); with appropriate values the direction
can be switched as well.

Servo 2 is adjustable with CV #166, #167.

#260
to
#263

ALoaddeo
for fAcogd
sound projects

SW version 26 or
higher

ACodedo (protected)
projects are usually supplied by external
ZIMO providers, who get compensated
by a load code fee.

For a surcharge, new decoders can be
ordered wiotald tchoed e
which entitles the usertoins t al |
sound projects of a selected sound
ibundl eo.

The fload codeo car
and entered in to the decoder:
After sending the decoder ID (content of
CVds # 25Pto ZIMO or an ap-
proved provider along with the required
fee, the wuser recei
a specified bundle of sound projects (i.e.
RhB, Heinz Dappen). After entering the
il oad coded -t263, tk\sé
lected sound project can be installed into
the decoder.

Also see: www.zimo.at and ZIRC soft-
ware.

MORE configuration variables for SOUND DECODERS are found in the chapt e r I-
MO SOUNDO!



http://www.zimo.at/
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4. Additional Notes to

Configuration Varia b | e s
Optimal Control, Automated Stops, Effects . ..

(CVos)

Two ways of programming speed curves:

Programmable speed curves can often optimize the driving characteristics of an engine. These
curves alter the relationship bet we e mgitehspeed (thdl 6 s
is between 14, 28 or 128 external speed steps of the cab and the 252 internal speed steps of the de-
coder).

Which one of the two speed curves the decoder applies

assigns the first type - Three St ep Programmi ng, dedndme'd dysijaurss ttHreo-exze
grammabl e Speed Table, defined 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 to the first speed step of the cab, Vhigh to

the highest speed step and Vmid to the center speed step of the cab. In this way a simple bent acce-
leration 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 limited to 1/3 of

full speed.

Programmable speed table: with the help of the programmable speed table, free programming of all
Configuration Variables from #67 to 94 is possible. Each of the 28 external speed steps is assigned
to one internal 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 rela-
tively 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.

20 200
Lk g L Dlodes 8 3
E F] ¥ bl *(’ 3
183 ®i ] Ll e
3 e —— & 1
e I ] e e
L E & 3
ﬂs; i 3 Lightybent cve | 127
3 HE P 3
3 VM-’.., 3 lineur epesd cunva
33 Clipped erd bert speed aurve \?‘ m&um g: %&mm-u&
lsI Vatart= 18, Vhigh = 130, Vinid =60 '8:
12345678990 k 12348670 90N2BUEBNI7RNAADBUSERT N 1234567 89WNRRUEBIHTIINDY BINBETS
IR N RN EE XN JAM 5% 7 B8 MNTIE RTINS PN T %M MU NN NN

WIMUW
pesd curva acnof
vaiues entered in
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In case of Faulhaber, Maxxon or similar motors (core less):

First program to special setting CV # 9 = 12 and CV #56 =100 ! ! !

i s Faukaben) mndnathér high pésformante mdtorsC(most medenmn anotiors,nincMdingiL&B)| I is #dt fec-
CHrpgamend@de however, for AC motors and some older motors.

Motor control frequency and EMF scanning rate:

The motor is controlled by pulse with modulation that can take place at either low or high frequen-
cy. This frequency is selected with configuration variable #9 (NMRA conforming formula, see CV
table)

High frequency control: The motor is controlledat20k Hz i n def ault mode or

S Britefed in €\e#9, tdn € rfided 18 4 kHz wih Bie 5 iV 3113, B effct is comparable to operat-

ing 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

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
interruption takes place, that is the higher the EMF sampling frequency, the better the load compen-
sation performs (see next page); but that also results in a certain loss of power and more noise. This
sampling frequency varies automatically in the default mode (CV #9 = 0) between 200Hz at low speed
and 50 Hz at maximum speed (this is a new feature of the MX69!). The sampling rate and time can be
set individually with CV #9;

* For MAXXON, Faulhaber or similar core less motors with CV #56 programmed to 100 , it is recom-
mended in most cases where an improvement is still required to select a lower sample frequency and
a minimal sampling time such as CV #9 = 11, 21, 31 efc;

* for older type motors 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 con-
stant 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 accomplished by constantly comparing the desired value (speed regulator setting) and the ac-
tual value at the motor, determined with the EMF method (EMF stands for Electro Motive Force and is
the force (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 result the
speed remains constant even if the track voltage fluctuates, provided the track voltage (more precise-

ly, the rectified and processed voltage inside t
the absolute reference voltage. The "absolute reference" is to be preferred to the "relative refrence"
when using other vendors' systems (parti digeb)arl|l y
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Relative Reference: The speed range is automatically adjusted to the available track voltage, if a O is
entered to CV #57 (default). Therefore, the higher this voltage is set at the command station (adjusta-
ble between 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

compen sation. 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 com-
pensation 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 be-
cause it causes the locomotives 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 compen-
sation (value 0) to full compensation (value 255). This, in effect, is the amount of compensation ap-
plied to the lowest 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), configura-
tion variable #10 and #113 presents a solution. CV #10 defines a speed step at which the load com-
pensation is reduced to the level defined in CV #113. Bot h CVé6s have to have
either CV #10 or #113 is set to 0, BEMF is again solely based on CV #58.
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Regarding configurations variable #56 i (proportional and integral values) see CV table and the fol-
|l owing chapter on AStep by stepée. .!

Acceleration / deceleration characteristics (momentum):

Configuration Variables #3 and #4 provide a way of setting a basic linear acceleration and dece-
leration 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 recom-
mended. The true slow starts and stops begin with a value of about 5. Programming a value higher
than 30 is seldom practical!

The momentum can be modified with Configuration Variables #121 and #122 to an exponential ac-
celeration 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 defined.

A typical and practical value is fA250 (as

start
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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
creases with smaller figures).

values are 022

Step by step CV adjustment procedure to optimize
engine performance:

It is recommended to systematically program a
and momentum can result in a certain interaction with each other (ATTENTION: VALID FROM SW-
VERSION 10; for older versions use appropriate manual):

* To begin, select the highest possible number of speed steps the system can operate in, that would
be 128 for Zimo (select the number of speed steps at the cab for the decoder address in question). All
Zimo decoders are set by default to 28 /128 speed steps. If used with systems that are restricted to
14 steps set Bit 1 in CV #29 to 0 (only necessary with older non-ZI MO systems such
or LGB MZS).

* Next set the engine to the lowest speed step, recognizable on the Zimo MX2 cab when the bottom
LED next to the speed slider changes color from red to green (if not done so already, change the cab
to 128 speed steps first!). MX21 and newer cabs show the current speed step number in the display.

Yf thé éh&ine B holl fuhning tBoPsBw & not at dil, 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 | owest speed step with CV #67 ci
cordingly.

* The EMF sampling process is not only critical for smooth even low speed behavior but also for quiet
motor performance (see previous page but also CV #56!), which can be modified with CV #9. This CV
is also used to set the decoder to low frequency motor control, which is used only rarely with older AC
motors.

By default, CV #9 (=0) is set to high frequency at 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. Further fine-tuning is possible
with the help of CV #9 and CV #56, if drivability is not flawless or too much motor noise is audible.

In case of a coreless motor design such as Faulhaber, MAXXON or similar, start by setting CV
#56=100(i n place of the default value of 0 (zer
causes among others the mid-range setting to match high-efficient motors, which is similar to a value
of f110 b u tdjusimentiposdibilites imbeth directions using the tens and ones digit.

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 man-
age with short measuring times; the ones digit of CV #9 can theref or e be set to

ideal EMF sampling rate depends on the loco construction and weight: small, lightweight engines re-
quire a rather high samp |l i ng rate (i
wor k well with a | ower sampling rate
Faulhaber) a setting of CV #9 = 52 is often a good choice; for O-scale CV #9 =22. Further improve-
ments in terms of smooth low speed performance 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).

n gif apengine tvith firootderfmotortdbségn rurs rough bt $ov 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.

0 {up jdit {thHeceffectmh i c h

c a

decode

nstead

0)

a

f

val

or

ue

i 5 0 )-gawgh orllaege HiCeemgings) e ngi n e s
dless. neotor (i@.2 0) .

So



Large-Scale Decoder MX69, Large-Scale Sound Decoder MX690

*If, after settingCV~ #9, the engine still doesndt run sgmoo
ing the values of the ones and tens digit in CV #56 will often improve it. Here also, the default value of
A0O0 is equal to the center s e tporionabandiirtegral portionohttes e
PID control. 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 (Faulhaber, MAXXON etc).

A possible overcompensation can 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
(instead of the default A0o for nor mal DC mot or
hundreds digit fAl0o causes an adj udate highlpefficienbmotorh. e
If necessary, further improvements may be achieved by trying different values of the tens and ones
digit.

* 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 high CV #56 values
(77, 88¢).

This effect can be compensated for by reducing the total amount of load compensation in CV #58 (de-
fault A2500) down to fA2000 or Heloadhcompensation at a speeyf
just below 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).

*I'f the enginebds speed is stildl f | ueo tamiedtoutyuge C¥ f t |e
#57 for further fine-tuning. With a default value of 0, load compensation is based on the measured
track voltage. If this voltage fluctuates, the speed will fluctuate also. The cause is usually a DCC sys-
tem that c¢anotvolagenmpps fother than Zimo systems) or dirty wheels or track. To
prevent such fluctuations the current track voltage x10 is entered to CV #57 (not idle track voltage, ra-
ther voltage under load). For example, if an engine needs 14 V (measured under load) a value of 140
should be entered. Sometimes itds even better t
a slight internal voltage drop in the decoder.

F

* Next, we check to see whether the loco starts up smooth or abrupt. This can be seen well with
some 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 direction
lash; see further down.

For the first kind of start-up jolt, the adaptive acceleration procedure can now be used to eliminate ab-
rupt 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 reduces 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.).

The fAdiclkkangenj ol t o
See description in the CV table.

¢ a nCV i#116. Typichluvalies areulCy #1ld&y= 50 or 100.

a ncdh asntgeer tjso |l U a gsak-dnu)é.
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t h* Afterchagging thetvalueshireCV K@ tkeshasic sigmeraudh maytneegd to beadadjusted to your pre-
ferences; first with CV 6 s # 3 (basidmorhehtum). Values higher than default are usually rec-
v @ommeaded; dta minmuen Cv4¥8 pr & and CV #4 = 3. This i
derably. Much higher values are suitable for engines equipped with sound in order to match the
soundtotheengi nedés movement (with sound decoders @as

* If a locomotive starts up too fast or comes to a stop too quickly, which is often the case even

though the momentum is set to your liking, use CV #121 and #122 to add an exponential accelera-

tion and deceleration curve. This in effect will stretch the time the locomotive spends in the lower

speed range. Often used values for these CV0s

percentage of the speed table to be included in this curve (20% - 50% in this example). Ones digits
s ) defineTtieicwvatgree t t i ng i s equal to CV #56 = 155,

C e FEET o o0 Cc O mmo
Notes on acceleration behavior versus speed steps:

An acceleration or deceleration sequence, that is the timely succession of speed steps, is always based on the in-

ternal 252 steps which are spaced identical from 0 to full speed. Neither speed table (three steps nor individual

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.

S ct t 1 19

This means that the acceleration or deceleration behavior can not be improved by a bent speed curve as defined by
CvVv #2, #5, #6 or the i nd}i 94iTdeueadeption poehisdoult anty beea c&b\Vod comptitér 7

1 0 conrfre|leql acqelgrajion or deggleratiop) gventy A decoder controlled acceleration or deceleration event can only be in-
fluenced by CV #121 and #122.

-l f applicable see secti for the

ﬁzﬂ)ﬁlcakﬂe S8e¥sdct B8h U S MENT r'?‘g

-1 f applicable see

on ASettings

or® sbteoppi ng

Km/h i speed regulation i

o keep this value abogAL%RAATIQWeqndt%peJ%tlirppnensate for

The km/h speed regulation is a new, alternative method of driving with prototypical speeds in all
operatingsi t uati ons: the cabos
directly interpreted as km/h. Preferably all engines of a layout should be set to the same method. En-
gines equipped with non-ZIMO decoders can be set up similarly through the programmable speed ta-
ble (although with more effort and less precisely).

The ZIMO readjustment: the decoder is not limited to converting the speed steps to a km/h scale but

er ensures that the, eswed speed is held, by recalculating the already traveled distance and au-
e AL AR Ry 206

A CALIBRATION RUN; should be performed with each loco:

First, we need to determine the calibration track: a section of track that measures 100 scale meters
(plus the necessary length before and after, for acceleration and deceleration), of course without in-
clines, tight radii and other obstacles; for example, for HO (1:87) 115cm; for G-scale (1:22.5) 4.5m.
Start and end points of the calibration distance need to be marked.

End-Marker
v

Start-Marker
v

115m (HO)

Enter at steady speed Calibration distance

Set the loco on the track, with the proper travel direction selected, about 1 to 2 meters before the start
marker and the function FO (headlights) turned off. Acceleration times (momentum in CV #3 of the

with ... fl
sectplongcﬁD(sbasltmanc'e)!omtoppil ed d

M MSi-0 V € S

we

ar

wher e

sign

spealdl sdeps28lspoed26t ¢
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decoder as well as settings in the cab) should be set to 0 or a small value to prevent any speed
changes inside the calibration distance. Otherwise, the length of track before the calibration marker
needs to be increased accordingly.

* The calibration mode is now activated by programming CV #135 = 1 (operational mode program-
ming). This is a pseudo-programming because the value of 1 does not replace the value already
stored in CV #135.

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

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

* CV #136 can now be read out for
doesndét mean very much by itself. I f however,
#136 should approximately be the same every time, even if the traveling speed is varied.

S

Km/h speed regulation in operation:

CV #135defines whet her the finor mal o
CVv #1365 0: The engine is control
earlier has no effect but the calibration results remain stored in CV #136.

CV #135 = 10: each speed step (1 to 126) becomes 1 km/h: that is step 1 = 1 km/h,
step2 = 2 km/h, step 3 =3 km/h ... to step 126 = 126 km/h

CV #135 = 5: each speed step (1 to 126) becomes 1/2 km/h: that is step 1 = .5 km/h,
step 2 =1 km/h, step 3 = 1.5 km/h, ... to step 126 = 63 km/h (for local or
narrow gauge railways!)

CV #135 = 20: each speed step (1 to 126) becomes 2 km/h: that is step 1 = 2 km/h, step 2 =
4 km/h, step 3 = 6 km/h, .to step 126 = 252 km/h (High speed trains!)

The speed regulation in km/h is not just useful for direct cab control, but also in speed limits through
the fAisignal controll ed5Speedhienfviat erecse & n( @¥da 5
ing interpreted in km/h.

Mph speed regulation:
A mph speed regulation can be achieved by extending the calibration distance accordingly!

km/ h
Il ed i

or

n

Settings for the
ZI MO oO0signal <contr oéil ed

ZIMO digital systems offer a second level of communication for transmitting data from the track sec-
tions to engines that are in such sections. nTh
trolled speed influenceo, that 1is the sstagepigsued g
to the track sections as required with the help of MX9 track section modules or its successors. See
ZIMO flyers at www.zimo.at and MX9 instruction manual.

* I'f the fAsignal ¢ o rbeing aded (enty possible within a 2IMQ system); thed
speed | imits AUO and fALO (and the intermediate
#51 to #55 as well as acceleration and deceleration values (momentum) with CV #49 and #50.

Please note that the signal controlled acceleration and deceleration times are always added to the
times and curves programmed to CV #3, 4, 121, 122 etc. Signal controlled accelerations and decele-
rations compared to cab controlled momentum can therefore progress either at the same rate (if CV
#49 and #50 is not used) or slower (if CV #49 and/or #50 contain a value of >0), but never faster.

It is of utmost importance for a flawlessly working train control system using the signal controlled

chedhkithat @€V pu

operating
Anor mg

S {

[
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speed influence that the stop and related brake sections are arranged properly, especially in terms of
their length and consistency everywhere on the layout. Please consult the MX9 instruction manual
and the STP manual.

The braking characteristics should be set up on a suitable test track so that all locos come to a com-

plete stop within about 2/3 of the stop section, which is in HO typically about 15 to 20 cm before the

end of a stop section (deceleration rate adjusted with CV #4 and CV #50 as well as the reduced
speedwithCV#52 f or #fAUO) . Setting the |l oco up to stop
section is not recommended because such an exact stop point is, for various reasons, hardly repeat-

able every time.

pre

Settings for stopping with

rposes. The I\ i 40 Ape It g o] : ~

ever al calibrdaaiyo rﬁt%r];s?Arbéa“;pverffggmgd,slh%nvaa|ur‘% i(nL(,eV
From SW-Version 8
The fAasymmetrical DCC signalo is an alternatxve met!t

m ce}rgplee. A,I tgat ils rﬁquiLecé i%a_ simple circuit made up of 4 commercially available diodes.
3 diodes in series and one in Oppﬁgﬁé (Eirection in parallel js the usual arrangement.
s

I OThd Rkt voltdge dtdpSatrbs? thefdio Its ifi &hladyPrhefhyt of dBdlt 1TV, THR Sifecdtidh” me d
in which the diodes are mounted determines the polarity of the asymmetry and with it the driving di-
rection a signal stop is initiated.

If Schottky diodes are used (that cause a smaller voltage drop), the diode ratio needs to be increased
to at least 4:1!

Track power from The asymmetrical DCC signal stop mode

ot
/ command station S| Siedes inseresis the needs to be activated in the decoder with
e ops minmum number sfgodes  CV #27. Normally bit 0 is set, that is CV
when signal decoders. 4 or more diodes  #27 = 1 which results in the same direc-
tunrs green. are needed for decoders . ! ~
from other manufacturers! tional control as t he iGol
Silicium diodes, Because the diodes cause L
D thos e\ for @atmpe  a |l aﬂulwan!edV°l'agedt;°p. enz.
y (13“‘2‘}0%;%) of diodes depending on . The asymmetrical threshold (default = .4V)
4 decoder type. can be modified with CV #134 if necessary.
Red Travel direction At the time of  wridating, t
m Hall(slop)secllon DCC s i gnal 0 has not been
— — and many DCC systems pay no attention
to this feature!
e g. 9 LN 6 | L
Biftante'c ntrgll‘aJ]s?opplng |
nflers $W-\esigilon appl i ca Gonstant stopping distange s s | gnal <co
0 f THis FedtirdliSactidaled witlk GVL4D (= 1,2, 3011, 125 1B)eaRdhkeepsith@stdpsing distance as close
as possible to the one defined in CV #141, independent of how fast the train enters the stop section.
This method is especially suitable in connection with automated stops in front of a red signal with the
S help of the ZIMO signal controlled speed influence or the asymmetrical DCC-signal (see above). )
5t eV %140 if setfoPtRistpurBoSelto 1o@RLN (sde Below Bridetald).t h confi guration variabl

Although of lesser practical value, the distance controlled stopping can also be activated directly by
the cab or computer when the speed is set to 0 (by programming CV #140 with appropriate values of
2,3,12 or 13).



http://www.zimo.at/
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“ / Decelemation starts at full speed
Decele mation starts at less than full speed,
~§ wi t Acomspraandr ammeg iaaxsg GV s
- train stops at desired point by automatically delayin g start of braking

22 f oll owed by Anor

Thesame withdisabled constant stoppingd istance,

train stops to early.
P Distance
Entering the stop section. Desired stop point
(Or speed re gulator turned to stop)
A !
/ Deceleration starts at full speed
Decele mtion starts at less than full spe ed,

wi t Acodmspgraongr ammed iansg @V s
= -train stops at desired point by automatically re ducing the deceleration
3 vaul es inspite of immediately started stopping sequ ence.
&

Thesame withdisabled constant stoppingdistance,

train stops to early.
1 P Distance

Entering the stop section. Desired stop point

The distance controlled stopping can take place in two possible order of events; see diagram above:
The first is the recommended method (CV #140 = 1, etc.), where the train entering at less than full
speed continues at first at the same speed
(same rate as would be applied at full speed).

In the second method (CV #140 = 11, etc.), the train immediately starts with the braking procedure,
which may lead to an un-prototypical behavior. It may however be useful to use this method if used
together with decoders from other manufacturers that do not have this capability in order to harmon-
ize the brake sequences.

Also, the second method may be the preferred method if distance controlled stopping is used manual-
ly (CV #140 = 12), so that the train reacts immediately to speed changes.

AiDi stancestcomppi omlglied when activated, 1is
tions in speed or acceleration events are not affected by this (still handled by CV #3, 4 etc.).

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

Example programming . . .

TYPICAL LGB LOCOMOTIVES (with one or two Buhler motors in typical LGB fashion):

CV #9 =0 (Default) 5
CV #56 =0 (Default, synonymouswi t h A55fd, that is center setti

and integral regulation).

bef

exclusivelyc-app

n
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BRAWA G 4/5 RhB (equipped with MAXXON motor)

CV # 9 =11 (low sampling frequency and time)
CV # 56 = 100 (basic setting for MAXXON)

Automated uncoupling procedure;
with coupler tension relieve and loco/train separation:

al so eemeditci ng an electric couplero in chapter

With the help of CV #116 the decoder can be programmed so that the engine automatically moves away
from the train after opening the couplers without moving the speed regulator (which is sometimes inconve-
nient because the uncoupler key needs to be pressed at the same time).

The TENS DIGIT in CV #116 defines how long (0.1 to 5 sec) the loco should move away from the adjoining
coupler, the ONES DIGIT defines how fast (internal speed step 4 to 36) it should move away, see CV ta-
ble. The momentum used during this acceleration/deceleration event is governed as usual by the relevant
CvVés (#3, #4 etc.). The hundreds di gi tpusb &gaisVthetat-1 6
joining coupler before the uncoupling process starts in order to relieve coupler tension (otherwise the
coupl ers canét open).

EXAMPLE:

O v #116 =995 & b ypical Seftify 'or adbd statting Pointtdrdh'sdh teis: THiS dpRlids e tstbp® N

g s

20 (internal speed step) for 1 second to move away from the train (of which ¥4 of that time (0.25
seconds) is first used to automatically used to move against train to unload couplers).

Other hints:

- The procedure is activated if the tens digit in CV #166 is other than 0; if desired (and CV #116 >
100), the loco pushes first automatically against the coupler in the opposite direction!

- The procedure (acceleration) takes place at the moment the coupler is activated, although only if the

i dogo is gt restat the time gftcpqplﬁrsactjvgtigrh@g@sd regylatgr in Q position), Ifotlge_ locgig gtil] moving,

the procedure starts as soon as the loco comes to a full stop provided the button for this function is
still being activated.

- The procedure ends when the function is turned off (by releasing the key if in momentary mode or

by pressing the key again if in latched mode), or when the programmed time limits have been
reached (CV #115 for the coupler and CV #116 for the loco detachment phase).

- Moving the speed slider during an automated uncoupling procedure stops the process immediately.

- The driving direction during coupler detachment is always according to the cab setting; directional
settings in the fAEffectso definition for uncoupl
applied.

Shunting and half-speed functions:

By defining the different Configuration Variables (#3, 4, 121, 122, 123), a prototypical acceleration
and deceleration behavior is achieved that often makes shunting very difficult.

With the help of CV #124, the MAN key (only on Zimo cabs), the F4 or F3 key can be assigned as a
sHumting key withpvbich tthe acoeteration and deceleration rates may be reduced or eliminated all to-
gether.


http://www.dict.cc/?s=synonymous
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CV #124 may also be used to define either F7 or F3 as low gear key. With this function turned on, the
throttle is used for half the decoderdés full sp

Example: The F7 key should act as low gear and the F4 key should reduce the momentum down to
Y. According to the CV table, the bits in CV #124 are to be set as follows: Bit0=0,Bit1=1, Bit2 =
1 and Bit 3 = 1. The sum of the individual bit values (0+2+4+8 = 14) is entered as a decimal value.

i O4the-f | ypdogramming (a.k.a. on-the-main):
In addition to being programmed on the programming track, configuration variables can also be pro-
grammed on the main track without interfering with other trains operating on the layout.

Al l CVds, with the exception of address CVds, C
the verification and read-out of CV values will only be possible with RailCom (bidirectional communi-
cation).

I'f no bidirectional coaefi hyoatppirogr asmmamgi sabuéd

CVdéds where a change i s i mimead, isignal edntsolled speed ibflueace ee . g |.

tings, etc). Donét wuse it to program the 28 fspe
ably done at the programming track (where programming can be confirmed through acknowledg-
ments).

Consult the ZIMO cab operating manual for on-the-fly programming steps!

an

P
e d

bed range, which is just |like shifting down into | ow ge

be modified on the main. Pl ease note though that
onmarily be used for

Vstar

steps in the speed table for example, which is pre

The allocation of function outputs
(Afunctppomgma

The MX69/MX690 decoders have between 8 and 14 function outputs (FOé ). The loads connected to
these outputs, such as headlights, smoke generator etc. are switched on and off with the function
keys on the cab. Which key controls which function can be specified by a series of Configuration Va-
riables.
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The configuration variables #33 to #46 form the NMRA function mapping according to their rules and
regulations, which at the same time also restricts free allocation and only the headlight function is in-
tended for directional control.

Additional possibilities are offered by ZIMO through configuration variable #61.:

Extended flexibility, more directional functions,
and automated time-controlled light switch-off with CV #61.:

CV #61 on the one hand offers fixed allocations, especially liked for the Swiss lighting system (CV
#61 = 6 or 7) and on the other hand flexible allocations (new for MX69) through a special program-
ming procedure (CV #61 = 98). With the latter, each function/direction combination can be assigned
to specific function outputs and in addition allows the definition of an automated turn-off feature that
turns designated function outputs off after the loco comes to a stop.

Please consult the next 3 pages!

An alternative method for directional functions:

According to the NMRA function mapping (see table on the right), only function FO is influenced by di-
rectional changes, which switches headlights according to direction. All other functions F1 i F12 (and
higher) are not influenced by direction.

The directional bits (0,1) int he @ Sp e c iCYH #1258d #132 ¢lates. possiblymor e CV 6 e-
cial CV block) allow for more directional functions (i . e . F lif, at tHe Zgme ke éhg actual
A Ef f bits 2is7demainatf 0 0 .

Example 1: The red taillights on the front and rear end of a locomotive are connected to FO1 and
FO2; both are to be switched with F1 and should change with direction. In order to do that set CV #35

t o fAlt2forFQBandBit3forFO2) , CV #127 t o f 1o thasrudctioB utpdtl 3 8
turned on in forward direction only and output 2 in reverse. Special effect codes in bit 2 - 7 all remain
at 0.

Example 2: The taillights should not be switched individually and independent from the headlights as
in the example above but rather the two loco ends should be properly lighted (white and red lights)
and switched on/off with FO (front) and F1 (rear). This allows turning all lights off on the appropriate
loco end, if cars are coupled to the loco.

This can be achieved as follows: Connect the front white headlightstof uncti on outdgut

light 6 and f r on tfunctiom dutptit 2;irdarl whitg headlights on function output 1 and rear
red taillights on function output fARear headlig
CV #33 = 1 (= default, front white lighton FO #Afront headl i ght s)when€0 #

Airear he)adV#35g B (athdrear white and red lights on F1!), CV #126 = 1 and CV #127 = 2
(Dir ecti onal change of rear W Widtsg .and red | ights

Alternative method: Use the function mapping procedure CV #61 = 98; see later in this chapter!
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55AFuncti on
as per NMRA Standard, and ZIMO - Extensions

mappi nghi

The configuration variables CV #33 to #46 refer to the function keys of the cab; the single bits to the
function outputs of the MX69/MX690 loco decoder. The function keys are matched to the function
outputs by setting the appropriate bits. Multiple assignments are permissible.

According to NMRA standard:

5 Additional function outputs of Function outputs of all
‘g > | rumerca MX69V and MX690V MX69 / MX690
z keys of ZI- (connector #2) (connector #1)
O MO cabs
<
04
% FO12 | FO11 | FO10 | FO9 | FO8 | FO7 Rear | Front
FO | #33 |1 (L) forward
N B FG P#34 |1 (L) reverse
F1 | #35 2
F2 | #36 3
F3 | #37 4
t o FA2|#38| 5
F5 | #39 6
F6 | #40 7
F7 | #41 8
F8 | #42 |(shifti) 9
F9 | #43 | shiftT 1
Al+EA0| 44 | i 2
F11 | #45 | shiftT 3
Nt $ B12 | #46 | shitt T 4 [
34 = 8 front red | hts

The above tz(ible shows the default settingg; that is, the function key numbers correspond to the same
Wi thumbeted putpts Therefore the following values were written to the configuration variables:
CV #33=1;CV#34=2;,CV#35=4; CV#36=8; CV#37 =2, CV #38 = 4; and so on.

#36 |3
#37 |4
#38 |5

EXAMPLE: The output #5 should be switched in addition to output #3 with the F2 key (#3 key). Out-
puts #7 and #8 should be switched (not additionally but instead) with the F3 and F4 keys (this could
be a whistle and a bell of a sound module, for example). The new values need to be entered as fol-
lows: CV36=40; #37=32; #38=64.




Page 24 Large-scale decoder MX69L, MX69S, MX69V

ZIMO'T Special function mapping

The relevant allocations can be activated by programming the desired number to configuration variable #61. Function F1 along with some others can be mapped with specific function outputs, with the help of the
NMRA function mapping. For example, function output FO1 can be allocated to function F2 (CV #35 = 4) or special shunting lighting can be realized with CV #35 = 3 (both headlights on).

Cv#6l=1o0r2 CV#61l=11o0r12
S Additional function outputs of Function outputs of all 5 Additional function outputs of Function outputs of all
'g > | tumerca MX69V and MX690V MX69 / MX690 g > | tumerca MX69V and MX690V MX69 / MX690
> keys of ZI- (connector #2) (connector #1) > keys of ZI- (connector #2) (connector #1)
8 O MO cabs L O MO cabs
< <
[ [
E FO12 | FO11 [ FO10 | FO9 FO8 FO7 FO6 FO5 | FO4 | FO3 | FO2 | FO1 | Rear | Front E FO12 | FO11
pze light | light z
FO  [#33 |1 (L) forward 6 4 0 FO  [#33 |1 (L) forward
FO  [#34 |1(L)reverse 6 / 0 FO  [#34 |1 (L) reverse
F1 #35 |2 6 4 0 F1 #35 |2
F2  |#36 |3 4 6 4 0 F2 |#36 |3
F3 4 . F3 4
F4 |#38 |5 6 4 0 F4 |#38 |5
F5 6 / F5 6
F6 7 / / F6 7
F7 8 N F7 8 N
F8  |#42 [shiri 9 1 F8  |#42 |shiti 9 1
FO  |#43 [shini 1 \ FO  |#43 [shini 1 \
F10 |#44 [shini 2 \ F10 |#44 [shini 2 \
F11 [#45 |shini/3 \ F11 |#45 [shii 3 \
F12 |#46 |sngi 4 \ F12 |[#46 [snitti 4 \
Directions Bi}/ s Directions Bit / _wi
I / ' - ’ I )
Typical application: F3 (FO9): Sound ON/OFF, F7 (FO8): Bell, F6 (FO7): Whistle _ _
Typical application: F3 (FO9): Sound ON/OFF, F5 (FO8): Bell, F2 (FO7): Whistle when actuating an external (usually older) sound board with an MX69V. When CV #61 =11 When CV #61 =12
when actuating an external (usually older) sound board with an MX69V. When CV #61 = 1 When CV #61 = 2

CV #61 = 1 or 2 is very similar to the normal NMRAfunct i on mapping (which CV #61 = 0), buté
é for many applications desired: actuation of FO1 by the driving direction, that is by the fi drectional
b i fwben CV #61 =1) or by F7 (when CV #61 = 2). cvaoten
éonly relev¥/NMX6OVO 6 BMKEOL type decod dputs): Adsgmng t re these ou Sven
functions F2, F3 and F5 to function outputs FO7, FO8 and FO9 was a common way of accessing Sompanpostive et lpes g Comecin2 v : 2 (VXGo0x iy
older external sound boards (with whistle, bell and ON/OFF inputs). These function allocations Function output FO1, switched with directions bit or F7 o ¥ S
were taken over from the predecessors MX65 and MX66. Funcﬁzﬁ'ﬂ;ﬁf #E?E‘f&is"sﬁ’nﬁ"b"y?é?aiﬁ 2 (g

Rear headlight A G
CV#61=11,12i s again very similar to the normal NNM Cfnngn nsiee tovivoll ﬁai&f@:@&éﬂﬂm [y L n output FO10

. .. . . . Functi tput FOB, not assigned by default

é act ua tFODbhy thedriving direction or F7 (same as with CV #61 = 1 or 2), O Funcion output FO, by defaut wit F cviet=1,2

Front h power - low voltage CV#61=11,12

éonly r el ev ®/KX690V:dunctivh B79F3 and F6 are herewith assigned to outputs FO7, Common positive (low voltage only on MX69V) for func
FO9 and FO8, which corresponds to another common way of accessing older external sound
boards (again similar to the case CV #61 = 1 or 2).

n output FO7, switched with F2 or F6
Function output FO8, switched with F5 or F7
Function output FO9. Switched with F3
F tput FO11  (these two pil
tput FO12  auxiliary motor
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Cv#61=3o0r4

g Additional function outputs of Function outputs of all

§ > | Numerca MX69V and MX690V MX69 / MX690

T O keys of ZIMO (connector #2) (connector #1)

é

% FO12| FO11| FO10| FO9 FO8 | FO7 | FO6 | FO5 | FO4 | FO3 | FO2 | FO1 :?ear Front

ight | light

FO #33 |1 (L) forward

FO [#34 |1 (L) reverse

F1 #35 |2

F2 |#36 |3 N

F3 4 forw. s A

F3 4 rev.

F4 |#38 |5

F5 6 N

F6 7 N

F7 8 1

F8 [#42 [shitti 9 \

F9 [#43 [shifti 1 \

F10 (#44 |shitti 2 \

F11 [#45 [shitti 3 \

F12 |#46 |[shitti 4 \

Directions Bit -
/

Cv61=3 CVv6l=4

CV #61 = 3 or 4 are for the most part identical to the allocations on the previous page (CV #61 = 1 or
2), but with a direction dependent function F3, which actuates outputs FO3 or FO6 according to
driving direction (typical applications are red taillights).

é Output FO1 either controlled by driving direction (when CV #61 = 3), which is the directions bit, or
with function key F6.

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

éActuation of output FO1l with driving direction

CV#61=13o0r 14
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5 Additional function outputs of Function outputs of all
g S | wmerca MX69V and MX690V MX69 / MX690
T O keysct;fb ?MO (connector #2) (connector #1)
R

% FO12| FO11| FO10| FO9 | FO8 | FO7

FO #33 |1 (L) forward

FO  |#34 |1 (L) reverse

F1 #35 |2

F2 |#36 |3

F3 4 forw. , s

F3 4 rev.

F4 |#38 |5

F5 6

F6 7

F7 8

F8 #42 |shitT 9

F9 #43 |shit T 1

F10 [#44 |shit1 2

F11 [#45 (shift1 3

F12 |#46 |shit1 4

Directions Bit

CV #61=3,13 cvi#s1=4,14

Comman positive for fuﬂctur(uutputs /s
Ground ¢ e

Function output FO1, switched with directions bit or F& 15
Function output FO3, switched with F3 in forward direction -
Function output FOS5, not assigned by default
Rear headlight _
Common positive (low veltage only on MXB9V) for function outputs
Function output FO4, by default with F:
Function output FOB, switched with F3 in reverse direction
Function output FO2, by default with F2
Frant headlight -
Oclinmon E)S\ﬁfe'(\sw voltage only on MX69V) for function outputs
Motor left ™
Mator right” .
Leftrail .
Right rail

Connector #2
X6, MX690S, MX6SDV only 17

Cv61 =13 Cv6l =14

Speaker output 1 (MX690x only)
Speaker output 2 (MX690x only)
2~ Switch input 1
- Switch input 3 {Standard cam sensor)
2" Comman positive - full track power
"_. Ground
Special infrared sensor input
Special infrared-LED-routing output / Function output FO10
Positive power supply for audio
Switch input 2 .~ CV#Bl=3,4
Common power - low voltage - Cv#E1=13,14
Function output FO7, switched with F2 or F6
Function output FOB, switched with F5 or F7
Function output FO9. Switched with F3
“.._ Function output FO11 (these two pins as power supply for
" Function output FO12  auxiliary motor or sound)
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CV#61=5 or 15

g Additional function outputs of Function outputs of all
‘g > | rumerca MX69V and MX690V MX69 / MX690
T keys of ZI- (connector #2) (connector #1)
U MO cabs
<
o
% FO12 | FO11 | FO10 | FO9 FO8 | FO7 | FO6 | FO5 | FO4 | FO3 | FO2 | FO1 | Rear | Front
light | light
FO  [#33 |1 (L) forward 6 A 0
FO  [#34 |1(L)reverse 6 z 0
F1 |#35 |2 6 4 0
F2 |#36 |3 6 4 0
F3 4 forw. . .
F3 4 rev. s s
F4 5 forw. s
F4 5 rev. .
F5 6 . .
F6 7 ﬁ
F7 8
F8 #42 |shitt i 9 6 4 0
F9 #43 |shift1 1 6 4 0
F10 |#44 |shit1 2 6 4 0
F11 |#45 |shit1 3 6 0
F12 |#46 |shitti 4 6 0

Directions Bit

/ \

Cv6l =15 CVv6l1=5

CV #61 =5 or 15: For electric and diesel locos where headlights and taillights as well as cab
lights are to be actuated by one function key each (F3 and F4) independent of direction. Also in-
cluded in this assignment are the functions F2 and F5 (if CV #61 = 5) or F6 and F7 (if CV #61 = 15)
on outputs FO7 and FO8 (preferably for whistle / bell of older external sound boards). These alloca-
tions were retained from the MX69 predecessors MX65 and MX66.

Large-scale decoder MX69L, MX69S, MX69V

CV #61 =97

Alternative function mapping withoutfil ef t shi ftA for MX69/ MX690:

The Al eft shifto of hi gdugpressadWithsCV 61 ¥ 97 which\dlowsdighy c an
er function out put 6 dundian kepsgi.e.at & passiple o dwitth -O1withwé us-
ing this feature, which would not be possible with the NMRA mapping method, but with the disadvan-

tage that FO7 and FO8 become inaccessible!).

FO6 FO5 FO4 FO3 FO2 FO1 Rear Front
Light Light

FO |#33 |1 (L)fr

FO |#34|1()re 0
F1 |#35]| 2

F2 |#36| 3

F3 |#37| 4

Fa |#38| 5

F5 |#39| 6

F6 |#0| 7

F7 |#41| s

F8 |#42| o9

Common positive for function outputs tput 1 (MX890x only)

2 (MX690x only)

Py Connector #2
Ground s NKB9Y, MXE905, MXESOV only
Function output FO1, rear cab light, switched with F4 in reverse direction 15
Function output FO3, rear red lights, switched with F3 in forward direction 14
Function output FOS, switched with F5 !
Rear headlight
Common positive (low voltage only on MX63V) for function outputs __

sensor)
track power

_~ Special infrared sensor input

10
Function output FO4, front cab light, switched with F4 in forward direction s — Special infrared-LED-routing output / Function output FO10
Function output FOB, front red lights, switched with F3 in reverse direction — 2 ply for audio
Function output FO2, by default wi L CV#61=5
Front > wer - low voltage cvaei =15
Common positive (low voltage only on MX63V) for function 4 — Function output FO7, switched with F2 or F6
lotor : Function output FO8, switched with F5 or F7
Motor right ~_~ I Functi put FO9. Switched with F3
Left rail Func tput FO11 (these two pins as power supply for
Right rail tput FO12  auxiliary motor or sound)
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CV#61=6

S Additional function outputs of Function outputs of all

'g > | tumerca MX69V and MX690V MX69 / MX690

z keys of ZI- (connector #2) (connector #1)

O MO cabs

<

04

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

FO #33 |1 (L) forward

FO [#34 |1 (L) reverse

FO forward if F3 off

FO reverse if F3 off

F1 #35 |2

F2 #36 |3

F3 4 forw.
F3 4 rev.
F4 5 forw.
F4 5 rev.
F5 6

F6 7

F7 8

F8 #42 |shift T 9
F9 #43 |shitt i 1
F10 |#44 |shiti 2
F11 |#45 |shiti 3
F12 |#46 |shiti 4

Directions Bit

CV #61 = 6 or 7: For Swiss electric and diesel engines. F3 either actuates a single white or two red

lights as taillights.

CV #61 = 6: Function output FO1 and FO4 are switched separately with F4 and direction.

CV #61 = 7: Function output FO1 and FO4 are used for the cab
lighting, independent of direction, and switched with F4.

if CV #61 =7 (if = 6: Directions bit and F4)

Function gutput FO1, rear cab light, switched with F4 in reverse direction

Functioproutput FO3, rear red lights, switched with F3 in forward direction

Function output FOS5, white Hght right rear, switched with F1 (when backing up or OFF with F3)
Rear headlight: switched with F1
Common positive (low voltage only on MX89V) for function outputs
Function output FO4, front cab light, switched with F4 in forward direction

Functioen output FOB, front red lights, switched with F3 in reverse direction

Function output FO2, white light right front, switched with F1 (when forward or OFF with F3)
Common positive (low voltage only on MX69V) for function outputs

CVv#6l1=7
5 Additional function outputs of Function outputs of all
g S | e MX69V and MX690V MX69 / MX690
z keys of ZI- (connector #2) (connector #1)
O MO cabs
&
% FO12 | FO11 [ FO10| FO9 | FO8 | FO7 | FO6 | FO5 | FO4 | FO3 | FO2 | FO1 Rear F_ront
light | light
FO  [#33 |1 (L) forward
FO  |#34 |1 (L) reverse X X
FO forward if F3 off N
FO reverse if F3 off X
F1 |#35 |2 7 6 5 4 3 2 1 0
F2_ [#36 [3 Ml 6 5 4 3 2 1 0
F3 4 forw. . N
F3 4 rev. . N
F4 5 forw. N N
F4 5rev. N
F5 6 s N
F6 7
F7 8
F8 #42 |shift 1
F9 #43 |shift |
F10 |#44 |shifti

F11 |#45 |shiftT

F12 |#46 |shift T

AIW[(N|F|©

Directions Bit

Common positive for function outputs

Speaker output 1 (MX630x only)

Speaker output 2 (MX690x only)

Switch input 1

Switch input 3 (Standard cam sensor)

Common positive - full track power

Ground

Special infrared sensor input

Special infrared-LED-routing output / Function output FO10
Positive power supply for audio

Switch input 2 cv#s1=5
Commen power - low voltage // CV #81=15

Connector

#2
Ground MXEIV, MXE90S, MX690V only

Motor left Function output FO7, switched with F2 or F6
Motor right Function output FOB8, switched with F5 or F7
Left rail Function output FO9. Switched with F3
Right rail " Function output FO11  (these two pins as power supply for

Function output FO12  auxiliary motor or sound)
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ZIMO T Special function mapping
Function mapping procedure with CV #61 = 98:

This procedure allows free allocation of function outputs to function keys (on the cab) that is not possi-
ble by setting fixed values in configuration variables.

To carry out this procedure requires a bit more time and attention from the user.

* Preparation:Set the |l oco direction to Aforwardon al
track (not on the programming track); the whole procedure is performed with
operations mode programming.

* CV #61 = 98 Writing 98 to CV #61 (in operations mode) starts the actual allocation procedure.

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

* The decoder is now ready to accept the first function output allocation, starting with function output FO
in forward direction.

The function outputs (as many as desired) to be assigned to FO in forward direction, are now actuated
with the corresponding function keys (i .e. FLf,

Because only one function key (FO0) is available for FLf and FLr (headlights), it is necessary to press
FO repeatedly to select the desired configuration (which alternately actuates the front and rear head-
lights).
The assignment must be confirmed by pressingthedi r ecti onds key.

* The decoder is now ready to accept the next output assignmentfor FO b ut n ewe rfsoerfi.fir
Continue as above!
Again, once a selection is made pressthed i r ect i doappy. k ey

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

F L

* Afterthe lastfunct i on key (F12 fAreverseodo) has been assigned,

headlights) are turned on to indicate the end of this programming procedure.
Confirm again by actuating the direction key.
* After confirmation, the finished allocations are automatically activatedand CV #61 i s set

Deactivation:

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

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

t

0]

NOTE:
The special effects (US-lighting, uncoupler, soft-start etc) can also be assigned using above proced u r e . CVdés #125,
126 etc. always refer to actual outputs!
Itis possibletostoreandre-act i vate several function outpseétalfeawntiehs wi

For a better understanding, the function keys are listed here in the sequence they are defined:

1. FO forward
2. FO reverse

umncHl fovax¢ off; the |l oco must be on the mai

. F1 reverse
. F2 forward
. F2 reverse
. F3 forward
. F3 reverse
. F4 forward
10. F4 reverse
11. F5 forward

12. F5 reverse
1316 fofward - 71 ZIMO Service Tool

©O©oO~NO O

12 Eg ;gx;;srg D:: L::::T:: :ZFTEZZM;JIUI;E":‘ZZ lacen | miri Fahiput] <] ] - | Decoder Laden ZIMD Functioriapping |
16. F7 reverse
17. F8 forward — of_A[_2[ 3] 4] 5[ e[ [ e[ s[ao[n[12[13[1a
18. F8 reverse il
19. F9 forward ekt
20. F9 reverse o
21. F10 forward e
22. F10 reverse t
g%iﬂpzwgégion outspdts FLf and F
25. F12 forward o
26. F12 reverse =
A99n
Com Not OPEN keine Yerbindung zu Mx11
An easy to work with tool that replaces the ACV|#61 =

AZIMO Service Toolo ZST,where t he desi r ed Mmappedoinio atatde ardahe prdcedurd
described above will be carried out automatically!
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6. ZIMO SOUND i Selection and Programming

Only MX690S, MX690V and the versions with enhancement board!

u Shipping decoderswithaZ | MO fisound mgalledis the pretemed way of delivery and
a specialty of the ZIMO sound concept, which is possible due to the large data storage capacity of
the decoders: sound samples and CV parameters for several engine types are stored in each decod-
er. The preferred sound for a given locomotive can be selected with the cab (no need to load a dif-
ferent sound sample from the computer).

At the same time, the user is free to change acoustics of a locomotive to his/her own taste by select-
ing for example a chuff sound from 5 different chuff samples and a whistle from 10 available whistles
(or several whistles on different function keys); furthermore a selection of bells, compressors, steam
shovel, oil burner or break squeal etc.

The fisound collectionodo itself is a
www.zimo.at (under TEWPRAd fAdecoder o), ready
coder wasndt ordered with the desired

speci al form
for dewn
sound fil

[ate lavaimleofrpm www.zimo.at (foll ow A UPDA
two different versions:

u Free ZIMO sound projects ( A Fr e e
Decodero), wusually in

1)as i r e atay s epdoject: This is a .zpp file, which once downloaded, can be installed in to the
decoder with the MXDECUP update module or MX31ZL cab (or MX10) and the help of the program
ZIRC (ZIMO Rail Center) or with the MX31ZL and a USB stick (or MX10 and SD-card) directly, with-
out the need of ZIRC. All function assignments, parameters and CV values that are part of the project
will be installed as well.

Even though it is a ready-to-use project, many of the function assignments and settings can still be
changed to suit your own taste after the project is installed, with the procedures and CV changes de-
scribed in the operating manual.

2)as i f o lelat uprejetto this is a .zip file, which cannot be directly installed into the decoder
but must be unzipped and processed by the program ZSP (ZIMO Sound Program). Function as-
signments and CV settings can easily be changed within ZSP and sound files can be edited with a
sound editing program or replaced with files from other collections.

After the sound project has been edited, it can be loaded in to the decoder from the program ZSP via
the MXDECUP or MX31ZL (or MX10). Individual adjustments can be made to the decoder with the

procedures and CVo6s explained in this manuald- T
ing the data back to ZSP.
u PROVI DER sound pr oj e cetrsarg@éo@wmithleledfor & smalv feedfrom the ZI-

MO sound database, but can only be used withfic o d e d d e avbiah are dedoders containing
theloadcode. " Coded decoderso are bought as such (f
and installing the load code in to normal decoders at a later date. The load code is only valid for one
decoder (identified by the decoder ID), but entitles the buyer to use all sound projects of a specific
sound bundle (i.e. all sound projects from Heinz Dappen). Also see the ZIMO sound database in the
UPDATE pages at www.zimo.at.

or

ACoded Provider o pr oj extetnal ZIBO partrers if sthiobvat iaen 1 P
ZIMO data base such as Heinz Dappen for Rhatische Bahnen and US steam engines), who are paid
for their efforts through the sale of the fALoad

e s .
T E dpco type selection with CV #2657 current layout for MX690 with SW version 18.
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u fPreloadeddo PROVIDER sound projects are installed at the factory. Theapp |l i cabl e
codeo fee applies and is added to the decoder

u The sound is adjustable and fine-tunable with the help of ii ncr e meagtr almmployg o
gradually increasing or decreasing values, without awareness of the different CV values. This in-
cludes:

- sound characteristic on level track and no load (as per personal preference f r o m
i n ® &ll volume);

- how the sound should react to inclines, declines and acceleration events. This allows
for a fast adaptation to changing operating situations (single engine or engine on heavy
goods train);

- when the water drainage sound should be played at start up, or the break squeal when
stopping the train;

Wg the, steam chglffs; ould overl?p each
gar ﬁll?a&:gn?u th Huffs: ff)j
in

- and much more

other at hbqh Fpeed )(changhng to a constflnt
the d

(s

case

(Software and organization of sound will undergo changes over time; CV #265 is not yet final)

CV Designation Range | Default | Description
=0, 100, 200: Reserved for future applications
l(steam)|= 1, 2 é 32: varioSsesteagcsdunda stooed g
1, 2 or in the decoder, i.e. for loco BRO1, BR28,
. 101 BRSO, etc...
#265 | Loco type selection (diesel) Includes chuff sounds as well as other
101 N
v sounds (whistl e, comj
102¢ . '
=101, 102 ¢é 132: Select dfmo
the collection holds several diesels).

Attention: For now, only one diesel sound can be installed (CV #265 = 101).

Operating the sound decoder for the first time (European steam edition):

h e Asfieliveredy the-MXg99 somes yvith typical enging,sougd-actiyaged qp%f@nctlgnﬁougd; allgcated to

function keys:
Function F8 turns engine sounds on/off,
sounds activated by function keys remain active regardless (an on/off key can be assigned for these as well with
CV #311, which could also be F8).
a small surcharge) or converted by buyi
The sound in case of the MX690 with fiEuropeans t e a m s i3 af a &-aylinder englne (the chuff
rate can only be approximate without further tuning) with automated water drainage and brake squeal
as well as some randomly played stationary sound.

The following functional sounds are allocated to these function keys:
i d &3 0sholt Bhistleh ©
F4 1 water drain (blowo f f &)
¢ 0 d e B59 |ong whistle (playable)
F6 1 bell
F7 1 coal shoveling or oil burner

F9 1 compressor
1 generator (also comes on with ROD
F117 injector

n

pri

fialhmost


http://www.zimo.at/
http://www.zimo.at/
http://www.zimo.at/
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FO, F1 and F3 are not allocated for sound by default since they are usually required for other tasks. Selecting anew or replacing the current chuff set:
The following stationary sounds are allocated to the random sound generator: The following procedures are always used in the same way in spite of the flexible decoder layout with
Z17 compressor 727 coal shoveling Z31 injector different sound sample compilations. It is also Worth_r_nention_ing that the; sound _samples can be lis-
tened to and evaluated under actual operating conditions (with the engine running), not just on the
The switch inputs are allocated to the following by default: computer.
S17 long whistle S21 nothing S37 cam sensor The selection procedure i s started wRrntdgraa mmP ngwdoi n op-the-ati ons
mai no) : CV #300 = 100 (only for steam / not possible with DIESEL engines!).
. The fAPPeodoammingd (meaning that the entered value i
Special procedures for owners of non-ZIMO DCC systems: effect that the function keys FO to F8 no longer actuate function outputs but instead are now availa-
(Owners of ZI MO MBClor-H&ooohraand statibls@an skip this half page) ble for special tasks within the sound selection procedure. The function keys should be set to mo-

Configuration variables #266 to #355 are used for the selection and allocation of sound samples as mentary, if possible, which would facilitate the procedure.

well as other setti ngs angefsno gablamiforihighgeveCsysiesns (sush as hi|s  Fhe function key identifications (and the MX31 cab displays) shown are typical for a ZIMO cab dur-
the current ZI MO DCC systems) both in fservice [mo égthesglgctionnsogesuyres tanddopother spundadjustment procedures) but is analogous to the

) function keys of third party cabs although in a different layout. .
There are however many DCC systems in use (supme| sti |l i'’n production) that can only access CVds

to #255, to #127 or even worse to #99. ) . .
The function keys have the following special

For such applications, ZIMO sound decoders offer the alternative way of reaching r]igher CV num- o _. meaning during the selection procedure!| NTENTRRNELET
bersvi a | ower numbers. This Py ogoamenmwintghd aorf i ni ti|¢r F s e
ZIMO MX31 key arrangement : Chuff beat --- SAMPLE ---

CV #7 = 110, = 120 or = 130, @1F0 2F1L 3F2 play ((prev (( next

which increases the CV numbers about to be accessed by 100, 200 or 300. For example: E CLEAE
+en
If programming CV #266 = 45 is not possible, programming CV #7 = 110 followed by CV #66 = 45 A4F3 @SF4 W6Fs . - «;TORE
executes the desired programming of CV #266 = 45 L« « (+end
or @7F6 ((8F7 9F8
This is a drawing of the planned MX31

if neither CV #266 = 45 nor CV #166 = 45 is possible, programming CV #7 = 120 followed by CV #66 display, not an actual picture!
= 45 also leads to the result of CV #266 = 45. FO = play: plays back the current chuff sound for evaluation; only possible with the engine at

The initial CV #7 1 fi P sde-Pr o gr a mmi i gemairs taaivie éor further programming (which a stand stil; the chuff sounds are played automatically when the
means CV #267 is entered as #167, CV #300 as #200 and so on) until the decoder is powered down. engine Is moving.

ATTENTION: Afterre-boot i ng t he sysRreargr arhnmei Mg eiwgtadming €V, t| h arl, F2s= mgeav., next: plays back the previous or next recording stored in the decoder; the
#166 is indeed accessing CV #166 again. See below to prevent this! sound file can immediately be evaluated with the engine stopped, with
the engine running the selected file replaces the currently active.

With CV#7=0
o . L . F3 = CLEAR =.end; select] procedure is_stopped_and the selection is cleared, that
:niggethian\F/lB reaigloammi ngo is stopped, which means tmhat priogfammin Yis n%qfhu sc?ug%%will be%lay%og(t?oflin% an Blowoff sdund remains).
The ini ) | RP a ) . F8 = STORE = end: The selection procedure is stopped with the last selected chuff set
et tial - sgua&mmi ngo replacing the current set.

CV #7 =210 or 220 The selection procedure is also stopped when programming anything else (e.g. CV #300 = 0 or any

achieves the same results as above but remains active even after the system is powered down. This other value but also any other CV) or by turning off power to the system. In these cases, the current

state can only be cancelled with chuff set remains. Such #f oernc etdh ee niido | ndgosedsaivaasrdee asl hsoou | uds
CV #7=0 current sound without first having to locate it again.

) ) . ) ) The selection procedure is supported with sound signals:

which is important to remember if once again | oweFrheﬁc%&éojﬁene@qoaﬁd?dé)ewrﬁ)éﬁ)@.r ammed!

Also see CV #7 for systems that are not capable of programming high values (>99). é. the | as tsoundioreaehdd; uséthefkdy to scroll in the opposite direction (F1, F2) to
listen to the other stored chuff sounds,

é . p-haek ys tried (FO) but no sound sample available,

é. a wrong key is pressed (F4, F5 etc.)

Theficonf i r mat i isplayed pfterrendingethe selection procedure with F3 or F8.
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The engines can be operated normally during the selection procedure: with speed regulator, direc-
tion key and MAN key (the latter only with ZIMO cabs); functions cannot be actuated until the selec-
tion procedure is terminated with F3, F8 or by other programming steps, see above.

Selecting boiling, whistle, blow-off and brake squeal sounds

The selection procedures for these fAautomat ed
Pr ogr ammi erajians mode pmgramming
CV #300 = 128 for the boiling sound (STEAM only)
CV #300 = 129 for direction-change sound
CV #300 = 130 for the brake squeal
CV #300 = 131 thyristor-control sound (electric engine)
CV#300=132f or the fistarto whistle
CV #300 = 133 for blow-off sound =cylinder valves (STEAM only)
NOTE: the blow-off sound selected here is also used as the blow-off sound actuated
with a function key (see CV #312).
CV #300 = 134 for the driving sound of ELECTRIC engines
CV #300 = 136 for the switchgear sound of ELECTRIC engines

The selection procedure for background sounds is the same as for the selection of chuff sounds
EXCEPT: the engine should be at a stand still because the speed regulator is used for setting the
volume for the relevant sound file!

Note: these sound files can also be used as function sounds allocated to function keys (see next
page); the automated back-ground sounds can then be cancelled with the function keys.

The function keys have the following special meaning
during the selection procedure, speed regulator is
used for volume setting!

MENU SOUND Selection

ZIMO MX31 key arrangement :

@1lFO 2F1 3F2

@A4F3 ((BF4 BF5

@T7F6 ((8F7 9Fs8

Function keys are used as with chuff selections: MENU SOUND Selection

FO = play: plays back the currently selected sound.
F1, F2 = prev., next: plays back the previous or next recording.
F4, F5 = prev., next: switches between sound groups.

The speed regulator acts as volume control for the
background sound during selection procedure.

F3 = CLEAR + end: Selection procedure is stopped
and the current sample removed.

F8 = STORE + end: Selection procedure is stopped
and new selection activated.

MENU SOUND Selection

The selection procedure can also be ended by any
other programming procedure or by removing power.

Normal function outputs cannot be activated as long
as the selection procedure is active.
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A simplified procedure (w/o CV #300) is available with MX31 (SW1.22 or higher) or MX31ZL (SW3.06 or higher).
Al l ocating sound samples to function

A sound sample can be allocated to each function
the decoder. It is absolutely permissible to have a function key assigned for a function output (FO1,

b a ERZPIC-bas WeY as opaseugddugetiog. oeth of whighwill Beadivated when fhe kgy is pressed-y g o

The allocation proceduref or function sounds a¢fPe oigmiatmma tnegd win
tions mode programming: CV#300=1 forfunction F1
CV #300=2 for function F2
CV #300 =3 for function F3
etc.
CV # 300 =20 for function FO

Note: Function F4 is by default used for water drainage sound (with CV #312); if F4 is to be used for
something different, CV #312 must be set to zero (CV #312 = 0).

The allocation procedure is very similar to the selection procedures for driving and background
sounds, with the difference that sound allocation is not limited to sound samples of a certain group
but also allows switching between groups to find the desired sample.

Sound samples are organized in groups for easier]l ocat i on; i.e. groups|Ilik
whistleo / fAhorno / fAbell d / HAshoveling|coal

The engine should remain stationary though since the speed regulator is used for volume set-
tings during the allocation procedure!

Depends on entry: F1. .. F12
The function keys have the following special meaning

during the selection
procedure!

MENU Functions-SOUND

ZIMO MX31 key arrangement :

@1FO 2F1 3F2

@A4F3 (5F4 6F5

@T7F6 (B8BF7 I9F8
Drawing of an MX31 display, not a photo!
FO = play: plays back the current chuff sound for evaluation.
F1, F2 = prev., next: plays back the previous or next recording stored in the decoder.
F4, F5 = prev., next: switches between sound groups (e.g. whistles, bells etc.); plays back the
first sample of this group.
The speed regulator acts as volume control for the selected sound during allocation procedure.

F6 =1 oop: | f F6 is fond when exiti ngmplklisestoradl | oc
and played back as long as the relevant function key is pressed by

Playable whistle!  repeating the sound between the loop marks (the loop marks are part of
the sound file).

F7=short: I f F 7 githe allécationgrocedures) theespund sanmple is
shortened and played back for the duration of the function actuation, by
omitting the center portion.
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Note: F6 and F7 are only effective provided the markers are included in the sample; basic
settings are also saved; changes take effect only if F6 or F7 is actuated.

If F6 or F7 are not actuated, the sound sample then is always played back in the length it was
saved regardless how long the function key is pressed.

F3 = CLEAR + end: The allocation procedure is stopped without a sound allocated to this
function key.

F8 = STORE + end: The allocation procedure is stopped and the last selected function
sound is stored and played back when this function key is pressed.

The allocation procedure can also be ended by any other programming procedure (e.g. CV #300 =

0 or any other value or CV) or by removingpower from t he decoder. The 0
tive in such cases; such fAforced endingso are 4
current sound without first having to locate it again.

The selection procedure is supported with sound signals:

The ficuckooj i n gloaunds whené.

é. the |l ast stored sound sample of that groucp i

tion (F1, F2) to listen to the other stored sounds,

é. t he Idaoundgreup is re&hed (with F4 or F5); use the other key (F4 or F5) to scroll in the
opposite direction.

é. pback ys tried (FO) but no sound sample available,
é. a wrong key pressed.
Theficonf i r mat i isplayed pfterrendingetite allocation procedure with F3 or F8.

is

Simplified procedure (without using CV #300) with MX31, SW1.2 or MX31ZL, SW3.06

Al l ocation of sound samples to the
The MX690 decoders provide 8 simultaneous|! yer-pl
mined by CV6s; see ACV tabledo from CV #315.

The allocation procedure for random sound i s
mode programming

initiatedPmwodrhammifirPgde uidn

CV #300 =101 for random generator Z1
(Z1 has special logic incorporated for the compressor
and should therefore always be used for that)

CV #300 = 102 for random generator Z2
CV #300 = 103 for random generator Z3
etc.
Depends on entry: Z1 .. .78

The function keys have the following special meaning

ale decoder MX69L, MX69S, MX69V

F1, F2 = prev, next: play back of previous or next sound sample
and so on
but

F6 = still: If F6 is active when ending the allocation procedure, the sound sample is played as
random sound at standstill only (default).

F7 = cruise: If F7 is active when ending the allocation procedure, the sound sample is played
as random sound when the locomotive is moving.

o | dlee alloration progedusefay randemsoung isghe same as for function sound!
|l so useful when the foldod sound should remain

Simplified procedure (without using CV #300) with MX31, SW1.2 or MX31ZL, SW3.06

Allocation of sound samples to switch inputs S1, S2, S3:

The MX690 h?ﬁ 3 switch inputs tiajlvailab e on connector #2. Inpurf ]]rand. 2 are free for any function jn-
S Bufvihife the third inPut i€ mdstoften GsBd/ for th8 cath Senddl. |

output can of course also be used for another function. These inputs can accept reed switches, opti-
cal or hall-effect sensors and similar; see chapter 8.

A sound sample can be allocated to each switch input, from the pool of stored samples in the decod-
er;play-nack ti mes can be set with the hablep of

The switch input allocation procedure is initiated with the operations mode Pseudo-Programming

CV #300 =111 for switch input S1
CV #300 =112 for switch input S2
CV #300 = 113 for switch input S3
random gener at"dr%® 2Mézs: )
) Depends on entry: S1éS4
aying random generators wha@dés timing is” det
The function keys have the following special meaning \
: during the selection
operations procedure NMENU Switch-SOUND
ZIMO MX31 key arrangement : S1 --- SAMPLE ---
@1FO 2F1 3F2 > (( play ( prev (( next
CLEAR --- GROUP ----
W4F3 (5F4 (6F5 >» @+ end ( prev ( next
—--LOOP -—- STORE
7F6 (8F7 9F8 (@ still  (cruise ((+ end

The meaning and action of the function keys is the same as for function sounds (see above):
FO = play: play back
F1, F2 = prev, next: play back of previous or next sound sample
and so on

during the selection -

procedure MENU Random-SOUND

ZIMO MX31 key arrangement : z2 --- SAMPLE ---

@1FO 2F1 3F2 > ((play (@ prev (( next

CLEAR --- GROUP ----

The  W4F3 W5F4 W6F5 —woysmmesameasTort> W end @erev (((next
e LOOP ----- STORE
¢ still cruise ((+ end

@7F6 @BF7 @OFS (sal Wersed

Drawing of an MX31 display, not a photo!

as

nolcdhn sknfof is A/RilRbR Sthat ©

CVods
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#341
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Aut omated recording of the motors fibasic | oado factor

Several CVds are grouped toget her rihandlimgnirethegaseaf e d ur

The foI|0W|_ng_prqcedure IS necessary to enable load erendent chuff sound_s (v_olume and sound CV #301 = 66 is nat only the leading CV #266 assigned for incremental programming but CV #266,
changes withinclinesandl oadé. ) that is, to optimize the cu re%t7 VRN RN

” # and 8-as well.
Technical background: This is again shown here by means of the ZIMO cab (with the planned special MX31 display) but is

The load dependent sound is based on EMF (Electro Motive Force) measurements inside the decoder, which is valid analogous for the function keys of other cabs.
primarily used for keeping the motor speed constant with changes in load, also known as BEMF. For the decoder to
produce the correct sound for the respective driving conditions it has to know first what these measurements are at The function keys have the following special meanin _
normal no-load cruising speed (smooth rolling of the engine or train on straightlevel t rack) that i s . Whefupelion keys have the. R gdl?ring the Selec?ion MENU SOUND Incr.Prog
of an engine or train, which due to gearbox losses, power pick-ups etc. is often considerably higher on model trains ZIMO MX31 key arrangement : rocedure! CV 266 CV 267 CV 268
than on the real railroad. Deviations from t fines whitlhwils i c @1lF0O @2F1 3F2 e intprnP_quﬁ';q+ Total Chuff Part - c
result in analogously changed chuff sounds. Incrementing! volume beat volume
Initiated -Wiohr aRMmiengd 4F3 5F4 6F5 : 5 steam
Decrementing! +2 - 40 +3
Cv#302=75 > 0 =43 =17 =255
an automated run is performedtorecor d t he fibasi c | oadion; f actor in @776 W8F7 WOFs Set to default!
Drawing of an MX31 display, not a photo!
ATTENTION: the engine (or the train) is driven automatically in forward direction for which The last line shown in gray (absolute CV values) will no be available until bidirectional communication is being implemented!
unoccupied track must be available of at least 5 meters (15 feet), with absolutely no inclines FO, F3, F6 = Incrementing, decrementing and default setting of the lead CV number that was
or declines and without any (tight) curves. entered durin®r ddireaninfatiegu@Vo#30li t+ ¢é (or Vvia
with the MX31).
With CV #302 =76 F1, F4, F7 = Incrementing, decrementing and default setting of the second CV number of that
an automated recording run can be performed in reverse direction, for locomotives that have different group; which Cvoés that are part of a gr
fibasic |loadso in this di ridecetidentcaltoforvdidkr wi se, revlerse i s ciligadedintheZIMO MX31 cab display.

Note: A fheavyo train (a train with higher rol llingF2rFesf8 s insramertingg degremengng prdydgfault geftingof theythird £Y numbeg of thatg ¢ o
for example) may have a different fAbasic loado [than an BhBHRe( Wi thh@aodhowR bmcClihde HhodkCVos)separat
recording run may be required for such situation in order to obtain the best load dependent sound. The incrementing and decrementing of CV  val ues (uswually in the 0é&2!
For easier handling of different fbasic |loadso,l prtgRspiddariy thigispredefingdby ihedecoderspfivgre agd cangof he changed\ptefmediate; o
allows the recording of several fibaweencalighoranding f 4 ct JHUES caheentergd by digegt C) progrgmmying, which i reglity is hardly necessary.

|l ocomotive and a fAheavyo train.

The ficuckooj i n gloaunds whené.
Simplified procedure (without using CV #300) with MX31, SW1.2 or MX31ZL, SW3.06 €. the upper or |l ower end of a CV value range is
Pr o gr amm in g sound CVoOs: The value of a _partl_cular CV can _only be_ determlngd by rea(_ilng_lt out on the_ programming track as
_ _ _ T __ ] ] long as the bidirectional communication is not available (which is of course implemented hardware
Configuration variables are for optimizing the sound effect for a specific locomotive and for special wise on the MX690 and requires only a software update to be fully implemented). Although, most of
operating situations. The programming can be done either on the programming track in service the time this is not necessary since the reaction to a changed CV value can immediately be heard by
mode, on the main track in operations mode orwithii ncr ement al pr ogr ammi ng o0 .the changing sound.

following fundamental principle: the CVos malg nlot wiha@AguBriihehd hel ofthE MXDECUR BrégPamitgfnodui@ | U e
the case) but rather the current value of a CV is being incremented or decremented by a fixed value

(defined in the decoder for each CV).

The function keys of the cab temporarily serve as instruments for the incremental programming dur-
ing which they cannot be used to actuate function outputs. The function keys are assigned to this
with thePMdgramdmi ngo

Thencrémentalpr ogr ammi ngo is a special proamemsigwihthet hle RAPAICR dndl Partihetelsts @& be Pehd%Et and written to the decoder and, if required, edited
as s no

CV #301 = 66,

which changes the function keys to INC and DEC keys, first for CV #266 (that is the CV number de-
rived from the value 66 + 200).
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CV tables for SOUND CONFIGURATIONS:

The following CV 6 s
ception: CV #280 for diesel engines).incr eme nt al

can

be

pr @ goa maet@ #b o t.hpand fincrementalod (Ex-

programmi ngo i

er value cannot be calculated in advance and must be determined by trial, which is often the case

with many sound parameters.

The ALead CVO in ach case is the first of 3
same screen of a ZI|M@deXI$10guammgng epfiocedur e.
CcVv Designation Vel INE D Description
range steps | fault
The val ue fmatBenaticalyyinithet s
highest possible distortion-free play back volume;
Total volume 0- 255 5 65 but values of up to 100 can be perfectly suitable
because distortions in this volume range are hard-
=8 ly audible. Plus, the usefulness of a sound also
depends on the quality of the sound sample.
CV #267 active only if CV # 268 = 0:
Chuff beats follow the-
tual cam sensor is not needed in this case.
The default setting A70
Chuff sound fre- chuffés per wheel revol
quency rwalt chuff set selected; because it also depends in
5 cam sens| g_p55 1 70 large part on the motor and gearbox used, an in-
dividual adjustment is necessary in most cases in
. order to achieve the desired chuff frequency. This
For STEAM engines is the reason for CV #267:
The lower the value the higher the chuff frequency
and vice versa. The setting should be performed
at lower speeds (around speed step 10), but not
at the lowest speed step 1.
Switching to real =0: ﬁ_V i Mc¢am sehsor is active (to be adjusted
cam sensor with CV #267, see above).
and = 1: real cam sensor is active (connected to switch
6 . 0-255 1 0 input 3 of the MX690, see chapter 8); each
trigger cou?t for chuff positive rise results in a chuff beat.
rate . =2,3,4 ¢é camaehsor, several triggers in
For STEAM engines sequence (2,3, 4  édsultin a chuff beat.
A typical sound signature of a passing steam en-
LEAD Lead-chuff gine is that out of a group of 4 or 6 steam chuffs,
-cv accentuated. 0-255 10 0 one of them always is more accentuated; this ef-
#269 | For STEAM engines fectis in itself already part of the chuff sample set
but can be amplified with CV #269.
PROJEKT PROJECT (not functional yet):
not functional yet: The chuff sounds of a real engine are extended
#2170 L 0-255 10 ? | when driving at very low speeds due to the me-
onger chuff length hanical val trol. This effect b
atvery low speeds chanical valve control. This effect can be more or
less accentuated with CV #270.

s p-e s p

co

Cv

Designation

Value
range

INC
steps

De-
fault

Description

ec

#271

nse

y useful

Overlapping effect at
n t high gpeedC v g
For STEAM engines

when
07 255
(useful
Supto
about
30)

t he

atlar

elé e

The individual steam chuffs should overlap each
other at high speed like on a real engine. Because
thefequency of the chuffs
shorten to the same extend they will eventually
(S)Iend in toda weakly (TOdulaﬁd swoosh

This is not always deswed in model rallroadlng
becauseitd oesndét sound that
#271 with which an adjustment is possible wheth-
er the chuffs should be accentuated at high speed
or rather fade away.

Blow-off duration
For STEAM engines

0-255

0- 25 sec

10

50

5sec

Opening the cylinder valves on a prototype steam
engine for the purpose of water drainage is entire-
ly up to the engineer. An automated draining at
start-up is more suitable in model railroading; CV
#272 defines how long after start-up the blow-off
sound should play.

Value in CV #272 = time in seconds x 10!

Note: If the blow-off sound is also allocated to a
function key (on F4 as delivered, see CV #312),
the automated blow-off sound can be shortened
or extended with the relevant function key. Auto-
mated blow-off and function blow-off are inevitably
the same (per selection/allocation).

= 0: no blow-off sound played back

Delayed start after
blow-off

For STEAM engines

0-255

0-25sec

Opening the cylinder valves and with it the related
blow-off sound on a real steam engine starts most
often before the engine even starts to move.

This can be imitated with CV #273 by automatical-
ly delaying the start.

This effect is cancelled when a shunting function
with momentum deactivation is being activated
(see allocation of F3 or F4 in CV #124!)

= 0: no delay

= 1: Special setting for blow-off via speed
regulator; no delay but the lowest speed step
means fAno dr ioffinsntge abduot
with 128 speed steps).

= 2: Start-up delay in tenths of a second,
Recommendation: no value > 20 (> 2 sec)

Blow-off schedule
For STEAM engines

0-255

0- 25 sec

10

30

During shunting operations that often requires
many short trips with associated idle times, open-
ing and closing the cylinder valves every time is
not usually done. CV #274 causes the blow-off
sound to be suppressed
standing still for the time defined here.

Value in CV #274 = time in seconds x 10!

Shunting with permanently open cylinder valves
can be achieved by actuating the function key that
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. . Value INC De- o . . Value INC De- .
CV Designation range steps | fault Description CVv Designation range steps | fault Description
is assigned for blow-off sound (F4 by default or by This CV determines how quick the sound reacts to
function key assignment load changes, whereas the factor is not just time
see above). but ratdedanfleoaependegt
Reaction time to load ger the change the faster the effect). This CV is
To set up load dependent sound do the follow- #279 change 0-255 1 0 | also used to suppress chaotic sound changes.
ing in the order shown: Suitable settings can only be determined by trial
AAut omat ed r ecor®difinbga soif (with Aincremental prog
factoro; see abo and #279 together).
Adjusting sound volume in CV #275 and #276. : - S
. . This CV determines (at least temporarily in SW
Adjusting CV #277 (sho version 15) the reaction of the diesel sound to
this point), see below! load: RPM levels and load steps of diesel-
If required also CV #278 and #279. hydraulic engines cruise/idle rpm of diesel-
. . . 4280 Load influence 0. 255 10 0 electrics and shift points of geared engines.
Leap | Engine (chuff) sound stlmtder: thet sgr:]escon;ti\(/)ns tashdS?iz Etr?e l;ufto? ¢ for DIESEL engines = 0: no influence, dependent on motor rpm
volume at low speed A ! ! 9 =to 255: large influence.
=&Y d no-load 0-255 10 60 | mated recording run) is adjusted at about 1/10 of e
4975 ana no-loa full speed. It is highly recommended that the automated test
. run with CV #302 = 75 is performed first (see text
Note: For practical purposes (but not absolutely above under CV #302).
necessary), CV #275 is set to the proper value by
trial using the_ﬁincr_em Compared to the fbasic
speed. Because the volume at various speeds is louder chuff sounds should be played back for in-
interpolated between the values in CV #275 and creased power requirements during accelerations.
#277 itis not necessary to run at an exact speed As is the case with the prototype, the increased
step during this set-up, as long as it is around sound should be noticeable before the increase in
1/10 of full speed. speed becomes visible, since the latter is a result
This adjustment is best performed with CV #277 of the increased steam volume supplied to the pis-
set to 00 (default) so tons. It is therefore practical that the heavy acce-
drivingo is not ctosf |l uen leration sound is played back when the speed has
increased by just one speed step (when no real
Same procedure as in CV #275 above, but for speed change is noticed), to be able to control the
) high speed. Acceleration 07 255 proper sound sequence with the speed regulator.
oy | Cone chufh sound |- | 4o | o |CV#276definest he -fonacd 0 chuf f threshold for fullload | = erma 1 1 |The fengineerd cdustthen t
Vol 3meda '? d ° at full speed. Set the speed regulator to maximum speed sound (by increasing the speed by 1 step) in an-
speed and no-loa during this set-up. steps) ticipation of an imminent incline.
All notes in CV #275 are also valid for this CV! =1: Acceleration sound played back at full volume
if speed has increased by just one speed step.
When deviating from the basic load (as deter- = 2 36. Acceleration s
mined by t heecfoAuwt mnga toef d lume only after i ; d by thi b
Degree of volume 0 0 ; N G volume only after increasing speed by this number
cha%ge under load ibasic loado factoro, os of speed steps; before that: proportional volume.
#277 for driving (chuff) 0-255 10 = lume _should be increasing (pn inclines) or de-
sougd Ch;g . creasing (or muted) on declines. The acceleration sound should remain for a cer-
' 9 | cv #277 defines the degree of change, which is Duration of 0-255 30 |tain length of time after the speed increased (oth-
to be set to the proper value by trial. acceleration sound = 10 = erwise each single speed step would be audible,
—— - 0 - 25 sec 3sec | Which is unrealistic).
With this CV, a change in sound to small load Value in CV #282 = time in seconds x 10!
changes can be suppressed (i.e. in curves) in or-
'-EéVD Load change der to prevent chaotic sound impressions. The volume of steam chuffs at maximum accele-
threshold 0-255 10 O | suitable settings can only be determined by trial Engine sound [at'on 'stet i CY 283 ((Tefaqlt: ZES :hfu:l e
#278 (with finograemiegt al b PR volume at full accele- | 0 - 255 10 255 | lume). If CV #281 = 1 (acceleration threshold set

ration

to 1 speed step), the volume defined here is ap-
plied with every speed increase (even if increased
by just 1 step).
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ELECTRIC engines
From SW-version 20!

. . Value INC De- o
CcVv Designation range steps | fault Description
Steam chuffs should be played back at less vo-
lume (or no sound at all) signifying the reduced
power requirement during deceleration. The
LEAD 0-255 sound reduction logic is analog to a reversed
-CcVv Threshold for (internal 1 1 acceleration (per CV #281 to #283).
#284 | deceleration sound zf:‘fsd) = 1: Reduces sound to minimum (as per CV
#286) when speed is reduced by just 1 step.
=2, 3 ... sound reduced to minimum after
lowering speed by this number of steps.
i 0-255 30 After the speed has been reduced, the sound
Duration of reduced should remain quieter for a specific time (analog
#285 dvolulme t‘,’“ = 10 = | to the acceleration case).
eceleration B}
0-25sec 85€C | value in CV #285 = time in seconds x 10!
CV #286 is used to define the chuff volume during
deceleration (Default: 20 = pretty quiet but not
muted).
#286 ) If CV #284 = 1 (deceleration threshold set to 1
Volume level during | 555 10 20 | speed step), the volume defined here is applied
deceleration with every reduction in speed (even if decreased
by just 1 step).
0i 255 The brake squeal should start when the speed
Brake squeal (internal 10 20 drops below a specific speed step. It will be auto-
threshold speed matically stopped at speed 0 (based on back-EMF
steps) results).
The brake squeal is to be suppressed when an
engine is driven for a short time only. That is
usually a shunting run and often without any cars
(in reality it is mostly the cars that are squealing
0-255 not the engine itselft).
Minimum driving time = 10 50 | Note: Brake squeal sounds can also be assigned
before brake squeal 0- 25 sec to a function key (see allocation procedure CV
#300 = é), with whicd& t
nually or stopped!
Thyristor control: The pitch of the thyristor control sound of many
Sound pitch for engines (typical example: Taurus) should not as-
4289 stepping effect - 10 1 cend evenly but rather in steps.
of = 1: no stepping effect, even ascend
ELECTRIC engines 1 - 255: ascending scale according to the corres-
From SW version 20 ponding speed step interval.
Thyristor control: Percentage of the increased pitch of the thyristor
. sound at medium speed compared to standstill.
Leap | Sound pitch at me- Define the fimedium spee
_cv dium speed . .
0-100 10 40 | =0: no change, pitch remains the same as at
#290 for standstill.

=1- 99: corresponding change in pitch
= 100: pitch doedbilwed ap

. ) Value INC De- -
CVv Designation range steps | fault Description
Thyristor control: Percentage of the increased pitch of the thyristor
Sound pitch at max- sound at maximum speed compared to standstill.
imum speed = 0: no change, pitch remains the same as at
#291 for 0-100 10 100 standstill.
ELECTRIC engines = 1- 99: corresponding change in pitch
From SW-version 20! =100: pitch doubled at i
. Internal speed step def
nggg(tjo;é%nftgfl for the pitch level according to CV #290.
#292 medium speed 0-255 10 100 |The CVos29Zfar® athree-point characte-
For ristic curve for the pitch of the thyristor control
ELECTRIC engines sound, starting at standstill, whenever the original
g ” ]
sample is being played back.
. Thyristor control-sound volume at steady speed
Thyristor control - Lo
LEAD (no acceleration or deceleration in process).
#2cg\g Volusr’ggea; fsgready 0-255 10 30 | Note: sound changing to load will be set with
h CVoés #277 and wup but is
ELECTRIC engines ;
ELECTRIC engines SW-Version 4.
. Volume during heavier accelerations; the value in
Thyristor control CV #294 should be larger than in CV #293 to be
Volume during useful (so that the volume increases when the en-
#294 acceleration 0-255 10 100 | gine accelerates).
for At lesser accelerations a lower volume is selected
ELECTRIC engines automatically (exact algorithm is not finalized with
SW-Version 4).
Thyristor control Volume during heavier decelerations (braking);
; the value in CV #295 may be higher or lower than
Volume during h - -
deceleration ) in CV #293, depending on whether the thyristors
E2s 0-255 10 50 are stressed during power feedback to the net
Motor sound of (which increases the volume) or not (which rather
ELECTRIC engine decreases the volume).
Motor sound,
LEAD ) )
Y highest volume 0-255 10 100 | Maximum volume of motor sound at full speed or
#296 for at the speed defined by CV #298.
ELECTRIC engines
Motor sound, .
where sound Internal speed step at which the motor sound be-
#297 becomes audible 0-255 10 30 |comes audible; the sound starts quietly at this
speed and reaches the maximum volume as per
for CV #296 at the speed defined in CV #298.
ELECTRIC engines
Motor sound, .
starting point of Internal speed step at which the motor sound
4298 full volume 0-255 10 128 reaches full volume; at this speed step the motor
; (> CV#297) sound is played back at full volume according to
or

ELECTRIC engines

CV #296.
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. . Value INC De- o
CV Designation range steps | fault Description
As the engine speed increases, the motor sound
is also increasing in speed, according to this CV.
Motor SOL_md’ B = 0: Pitch (playback speed) will not be raised.
#299 Sound pitch 01255 10 100 [= 1 é 100: Intermediate
dependent on speed | (> cv#297) .
Electric engines =100: Doubles pitch
> 100: same as 100 for now; reserve for SW
expansion.
MORE C V dbglonging to this group beyond the next table (from CV #344 up) !!!
The following CVds are not suit abl éechuserthey either arfe too difficdttoe n t
test immediately (large time intervals for random generators) or single bits need to be set. They are programmed
the usual way (CV # = ¢é).
CV Designation Vel Dacr Description
range | fault
Defines the function key (by default F8) that turns the engine
On/off key for engine | 07 19, sound (chuffs, boiling, blow-o f f 6 s, brake sqy
#310 and random sound 255 8 the random sound (compressor, coal shoveling...) ON or OFF.
= 255: engine and random sound is always ON.
A key can be assigned with which all function sounds (i.e. F2
T whistle, F6 T bell etc.) can be turned on and off. No key is
programmed for this at delivery.
On/off key for function = 0: does not mean that FO is assigned for this task but rather
#311 sound 0-19 0 that the function sounds are always active.
= (#310), if the same value is entered here as in CV #310, the
key defined in #310 turns all sound on/off.
=1 ... 12: Assigns separate key to turn function sound on/off.
Defines a function key to play-back the blow-off sound ma-
nually (that is the same sound programmed with CV #300 =
4 133 to be played back automatically). For example: to do
#312 Blow-off key 0-19 = |shunting with Aopen valvesh.
F4
= 0: no key assigned (use this setting if keys are used for oth-
er purposes).
This CV assigns a function key with which the driving sounds
can be faded in and out, i.e. when the train becomes invisible
07 19 after disappearing behind scenery. F8 is used by default,
4313 Mute key or 3 which is already the sound on/off key but now does so softly.
from SW version 18 =0: i
101 - 119 0: No mute key or mute function.
=1 é 19: Assigned function k
= 101 é 119: Assigned functi
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. ) Value De- s
CVv Designation range | fault Description
Fade infout time Time in tenth of a second for sound fading in/out when mute
#314 ) 07 255 0 button is pressed. Range is 25 seconds.
from SW version 18 = 0: 1 sec, which is the same as a value of 10.
The random generator produces internal pulses in irregular in-
tervals that are used to playback a sound file assigned to the
random generator. CV #315 defines the shortest possible in-
terval between two consecutive pulses.
Sound samples are assigned to the random generator Z1 with
Minimum interval for | 0 - 255 the help of the proced_ure Cy #300 = 101, see above! By de-
fault, the compressor is assigned to Z1.
#315 | random generator Z1 = 1 .
Special note to random generator Z1:
0 - 255 sec
The random generator Z1 is optimized for the compressor
. . (which should be played back shortly after the train has
rammi ngo, stopped); therefore the default assignment should be retained
or at the most be used for a different compressor. CV #315
also determines the proper time the compressor is started af-
ter coming to a stop!
) : 0-255 CV #316 defines the maximum time interval between two
Maximum interval . )
_ consecutive pulses of the random generator Z1 (that is most
#316 | for random generator = 60 X
71 often the start of the compressor); the actual pulses are even-
0- 255 sec ly spaced between the values in CV #315 and #316.
The sound sample assigned to the random generator Z1
0-255 h -
4317 Playback length for 5 (most often the compressor) is played back for the duration
random generator Z1 B defined in CV #317.
0- 256 sec = 0: Sample plays once (in the defined duration)
#318 As above but for 0-255 20 | By default, Z2 is assigned for coal shoveling.
#319 | sound generator z2 | 07295 80
#320 9 0-255 | 5
#321 As above but for 0-255 30 By default, Z3 is assigned for the injector.
#320 | sound generator z3 | 07299 90
#323 9 0-255 3
#324 As above but for 0-255 As delivered, this random generator is not assigned to any
#325 | sound generator z4 | 0259 sound.
#326 9 0-255
#327 0-255 As delivered, this random generator is not assigned to any
#328 scﬁjsnzbog:e?:ttofrog 0-255 sound.
#329 9 0-255
#330 0-255 As delivered, this random generator is not assigned to any
As above but for
#331 | sound generator z6 | 0239 sound.
#332 9 0-255
#333 0-255 As delivered, this random generator is not assigned to any
As above but for
#334 | sound generator z7 | 07259 sound.
#335 9 0-255
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Automatic shut-down

If the smoke generator is controlled by one of the Special
Eff ects #@H500t0fA01010 Oixt32dforore

of smoke generator 01 255 of the function outputs FO1 to FO6), it will turn off automati-
#353 for = cally after the time defined here (to prevent overheating).
STEAM and DIESEL r?]llnult(éz = 0: Wondt turn off automati
engines = 1 &: S®itshes off automatically after 25 seconds/unit.
Maximum time therefore is about 6300 sec. = 105 minutes.
CV #354 works only if used together with CV #267!
CV #354 compensates for the non-linear speed measurement
Steam chuff oft he Avirtaadocam sen
frequency While the adjustment of CV #267 is done in the vicinity of
#354 at 1-255 speed step 10 (slow but not very slow), a correction for speed
step 1 can be performed with CV #354 (extremely slow).
speed step 1
= 0: no effect
= 1é127: more chuff beats in
= 25 58 l&s2 chuff beats.
Fan speed at Supplements to the adjustments in CV #133 und the effects of
standstill. code fA720 (steam engines) oo
ers the fan only during start-up and running.
#365 For 1-255 ) )
CV #355 on the other hand adjusts the fan speed at standstill,
STEAM apd DIESEL so that a small amount of smoke is being pushed out in those
engines. situations.

; n Value De- -
CcVv Designation range | fault Description
#336 As above but for 0-255 As delivered, this random generator is not assigned to any
#3371 sound generator z8 | 97 2%° sound.
#338 g 0-255
itch i 07 255 The sound sample allocated to switch input 1 is played back
ugqp | Switchinput1 _ o | for the duration defined with this CV.
Playback time 0-255 sec = 0: Play sample back once (as recorded)
o 07 255 The sound sample allocated to switch input 2 is played back
uaap | SWichinput2 - o | forthe duration defined with this CV.
Playback time 0-255 sec = 0: Play sample back once (as recorded)
Switch input 3 07 255 The sound sample allocated to switch input 3 is played back
(if not used for the cam for the duration defined with this CV.
7343 senson) N 0 = 0: Play sample back once (as recorded)
Playback time 0-255 sec $ray samp
Table from CV #299 continues here !!!
. . Value De- -
V Designation Description
© esignatio range | fault escriptio
Run-on time of motor 07 255 After the engine is stopped some accessories are still operat-
sounds after stops ! ing (i.e. cooling fans) and stop after the time defined here,
#344 (Coollngf]ofranetc.) = 0 provided the engine didnot s
07 25 =0: Wonodét run after stop
DIESEL and ELECTRIC sec. .
engines = 1 é 255: Runs for another
e Defines a function key (F1 1 F19) which switches between
Qut'ﬁlé zgll?:é I;;:‘);for two sound types (i.e. between an electro and diesel sound of
#345 1-19 0 a multi-system engine). This feature is only intended for cer-
MULTI-SYSTEM . . .
- tain sound projects (i.e. RhB Gem), where the two sound
engine )
types are part of the same sound collection.
Delay of switchgear | 07 255 The switchgear on some engines (i.e. E10) should not be
sound after start up _ heard immediately after start but rather after some time de-
#350 0 |fined here.
for ELECTRIC 0i 25
engines. sec. = 0: Switchgear is heard immediately after start.
Smoke fan speed at The fan speed is adjusted with PWM; the value in CV #351
#351 steady speed 1i 255 128 | defines the speed at steady cruise.
for DIESEL engines = 128: Half of the available voltage is applied to the fan motor.
Smoke fan speed at To generate the puff of smoke at start-up or heavy smoke un-
acceleration and der hard acceleration, the fan motor is set to a higher speed
#352 1-255 255

motor start-up
for DIESEL engines

(usually full speed).
= 255: Motor receives full voltage at start-up.
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7. Bidirectional communication = ARailComo

The future oriented technology for which all ZIMO decoders have been prepared since 2004 (hard-
ware), has been installed since February 2008 with SW version 18 in the MX69 and MX690 decoder
family.

ABi directional 0o means that the information tr
the decoder but also in the opposite direction; that is not just driving, function and switch commands
are being sent to decoders but also messages such as acknowledgements and status information
are being transmitted by the decoders.

The definitions for RalCom ar e deter mined by the
before that by the NMRA RP6s 9.3.1
platform for fARail Comdo applications.

The functionality is based on short cut-outs (max. 500 micro seconds) introduced to the otherwise
continuously sent DCC signal by the command station. These cut-outs provide the opportunity and
enough time for the decoders to send a few bytes of data to locally mounted detectors.

h

and 9.3.2 fo

With the help of Rail @om = bidirectional communication, it will

be possible that the decoder can acknowledge received commands,

- this increases operational reliability and the bandwidth of the DCC system because already ac-
knowl edged commands depentedly; need to be sent r

global information from decoders is sent to the command station

-e.g. fAreal o traint sgpeadd mosoti boadpdesu
demand from decoders to the command station or more precisely, to a fglobal detectoro in the
command station;

decoder addresses arerecogni zed by Al ocal o

- from isolated track sections connected to MX900 track section modules (successor to the MX9),
which also facilitates the engines location. This however has been possib | e wi t h Z|
number recognition for over a decade without bidirectional communication, but only with ZIMO com-
ponents.

Starting in 2007, RailCom will be further developed over the coming years and will bring new applica-
tions, which of course require new software updates in decoders and other equipment. In the first
phase - 2008, SW version 18 i ZIMO decoders will be able to send their own loco address from an
isolated section of track (with a so called broadcast method, very fast, although only for one loco in-
side that section), CV content on demand and some decoder data such as actual speed, load and
decoder temperature.

On the system side, a third party product is available from the beginning i the address display
LRC120, whi c h ilCom dedectdr Higplaying the IdR@maddress of one track section. In the
course of 2007, the MX31ZL will become availla bl e wi th an i ntegrated
finally d@Aglobal o Rail Com detectors for tEBeVX],
MX1HS as well as MX31 cabs.

The RailCom function is activated with CV #29, Bit 3 and is also the default setting (see CV list in
chapter 3)

ARail ComiA is a trademark of Lenz Elektronik GmbH.

an

AiRail Com wor ki

r

Afuel

detector

MO o

fig
ns
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sfer within the DCC protocol is not only flowing to
hg groupo (Lenz, K¢é¢hn, Tams and ZI MO) ,

bi directional communicati on; with the goal of a unifor
reserveso, current CV values on

S

s own |l oco

| obal 06 Rail Com detector and

tallation into ZlI MO command stations MX1
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8. Installation and wiring of the MX69

General information:

There has to be enough free space inside the engine for a proper decoder installation. Pay particu-
lar attention that no pressure is exerted on the decoder when the loco shell is being reinstalled. Use
the plug-in cables (MX65KAB)t o connect the decoder to the |

All direct connections that are present in the original wiring configuration between the power pick-ups
(wheels and wipers) and the motor must be separated; otherwise the decoder end stage may get
damaged at power-up.

The same goes for the headlights and other additional accessories. They must be completely iso-
lated.

Connector #1identical
on all type's of MX69x, MX69Qx

Positive supply for function outputs (full track voltage)
GROUND _ s

(also: Pulse chain for LGB) Funciton output FO1 5
Function output FO3
Function output FO5
Rear headlight (NMRA: FLr)

Positive supply (Low voltage, MX69V, MX630V only)
Function output FO4
Function output FO6
Function output FO2
Front headlight (NMRA: FLf)
Positive supply (Low voltage, MX69V, MX630V only)
Motor left

Motor right

Left rail
Right rail

MXSPEIG control / GROUND / Pows

=

Motor connection right

[olye

MX69L, MX69S, MX69V,
MX690S, MX690V

Large-scale decoder MX69L, MX69S, MX69V

Connector #1 (16-pin socket T all decoder types):

The pins of this socket connect the decoder to the track, motor and 8 functions (headlight and F1 to
F6).

Additional equipment (functions) is always connected between one of the positive leads and the ap-
plicable function output lead (negative). NMRA function mapping and/or ZIMO extended function
mapping (see previous pages) is used to map function outputs to function keys.

The positive supply from the MX69L and MX69S (MX690S) is rectified track voltage (at pin 5, 10,
16), which is somewhere between 12 and 24V. Headlights, smoke generators etc. have to match the
trackovoltége! Heweved a certaihi voltage tetugtiort i® possible with icamfiyliration variable #60, to
lower a 20V track voltage to the 12V a light bulb may require for example (Dimming - see CV list in
chapter 3).

An alternative method is to use the low voltage output of the MX69V (MX690V) at pin 5 and 10. The
voltage is selectable between 1.5V (resistor removed) and full track voltage with the help of a resis-
tor. Regardless of which low voltage is selected, additionally pin 16 always supplies rectified track
voltage.

A further possibility (independent of the MX69 type) is the use of an external power supply (e.g. by
installing a rectifier and a LM317 voltage regulator in to the engine).

Connector #2r
only MX69V, and Sound Decoder MX690S, MX690V

8 Ohm -
) Speaker output 1 (MX690x only) Speaker
HeOTS/'nk Speaker output 2 (MX690x only)
all type's except MX69L Switch input 1 Mechanical
switch, Reed

\
\\ SUSI Ground
SUSI Data (alternative: serial

Switch input 3 (Standard cam sensor)
Power - full track voltage

GROUND
Special infrared sensor input

Special output for infrared-LED-routing or FO10
Power supply for audio
Switch input 2

Power - Low voltage (nur MX69V / MX690V) +

switch or optical
sensor
~ 4700 uF

il

oder mehr

o\~ o\ o\ s\ W\ R\

Function output FO7 optional:
‘O (. Function output FO8 capacitor as energy buffer
0000 3 Function output FO9 for audio power interruptions
Function output FO11  (these two pins can alternatively be used as

Function output FO12  power for auxiliary motor or sound)

SUSI Clock data communication

SUSI Power

with LGB onboard sound)

Special output Servo 4
Special output Servo 3

Motor connection left

Power pick-up \L \I,

Special output Servo 2

right left Special output Servo 1
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Adjustable low voltage output
(MX69V and MX690V only): /Resistor for setting the

desired low voltage
as of April 2005 (before 5V)

2K2 (default) 6.5V
w/o resistor 1.5V
3K3 (wlo 2K2) 5V

MX69V/MX690V provides a way for setting the output voltage an-
ywhere from 1.5V to track voltage, which allows the direct con-
nection of low voltage bulbs (and other accessories) to the de-
coder output. The low voltage is available at two pins of
connector #1 (MX69V/MX690V only).

5
Low voltage settings at delivery: 6.5V; increase the low voltage by mﬂ g i gg; 192\</
soldering one or several of the supplied SMD resistors (value 3K3
is marked as f 332 ody)nstaled 2K2aegiston; f ead

reduce the voltage down to 5V by replacing the installed 2K2 with
a 3K3 resistor; reduce the voltage down to 1.5V by removing the
2K2 resistor (without installing another one).

NOTE: The dimming function of CV #60 is not recommended for low voltage consumers; use the low voltage
supply instead. Dimming is accomplished by PWM of the full track voltage, which can be damaging to small bulbs;
even more so during programming on the programming track due to the acknowledgment pulses.

The 4-pin screw terminal:

MX69S, MX69V, MX690S and MX690V all have an additional 4-pin screw terminal for the connection
of power and motor leads; the terminal is good for 5A and must be used in place of the correspond-
ing pins of the #1 16-pin connector, if the power consumption exceeds 1A.

Connector #2 (16-pin socket - MX69V, MX690V):

This connector is designed for connecting further accessories (function outputs FO 7 - 12), switch in-
puts (reed switches, infrared sensors and more) and for speakers and cam sensors (in MX690x
sound decoders).

INFORMATION ABOUT THE USE OF SWITCH INPUTS WILL BE ADDED LATER.

Connecting DIETZ sound modules / virtual wheel speed sensor:

See Dietz instruction manual for wiring (the MX65/MX66 manual can also be consulted). For sound
boards with SUSI, see below!

IMPORTANT: Large scale sound modules should ALWAYS be connected directly to the track.
Although the SUSI interface delivers power to the connected sound module, it is often too weak for
larger power consumption, which may lead to malfunctions of the sound modules (uncontrolled
sound actuation etc.).

For a good acoustic impression it is important that the chuffs of a steam loco are synchronized to
wheel revolutions. Therefore a cam sensor should be installed and connected to the sound module
(reed switch, optical or hall-effect sensor), which sends exactly 2 or 4 pulses to the module (depend-
ing on loco type).

Sound modules can usually generate their own chuff rate based on speed information (e.g. coming
from the SUSI interface of a decoder), if no cam sensor could be installed or installation proves too
difficult. The result is often poor with a chuff rate that is too fast at low speeds (the SUSI protocol is
not precise enough in that respect).

To improve this situation, the MX69 comeswithafivi r t ual ¢ aConnectehe 81¥60 function
output FO10 with the cam sensor input of the sound decoder together with the SUSI or other neces-
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sary connections. The virtual wheel speed sensor is of course not capable of synchronizing chuff
rates to wheel positions but rather to wheel speed, which makes little difference to the viewer.

The chuff rate of the fAvirtual wh e el utienpvitheCl #1832 ns or

consult CV table in chapter 3.

The ASUSI 0 interface:

The SUSI interface developed by Dietz (submitted to the NMRA as a new standard) defines the con-
nection between sound modules and loco decoders, provided the sound module is also equipped
with such an interface. SUSI simplifies the installation of decoders and sound modules in locos great-
ly - even swapping the same sound module with different locos is possible without difficulties.

Speed and load information (e.g. to change sound intensity when going uphill, downhill, start up etc.),
as well as sound-configuration variables from the decoder are sent by SUSI to the sound module.

Accessing SUBées&€VE6Y¥Yds are in the 890 range, acco

Draft RP), which is not accessible with many DCC systems (ZIMO cabs MX2 and MX21 were also
limited to 255 -unt i | mid 2004) . For this reason, Zl MO
numbers in the 19006s!

IMPORTANT: Large-scale sound modules should ALWAYS be connected directly to the track. Al-
though the SUSI interface delivers power to the connected sound module, it is often too weak or un-
stable for large consumers.

Connecting an analog sound board to function output FO12 (MX69V only):

Analog sound is primarily used in conventional DC layouts and is powered and controlled by direct

track voltage ( not t hrough a digital interface | ike ASUS]|

has neither to do with how the sound is generated (most often digital as well) nor whether function
outputs are present.

Function output F &Gaudd-seunpupincydiegsa sepdratéMpeed curve for the con-

trol of a sound board, i f CV @cordingly. ¥012 antl § equised d 1 3 9

ground wire from the MX69V is connected to the motor input pins of the sound board (according to
the instructions supplied), which either power the complete board or are just used as control input
(depending on sound board design).

Function output FO12 generates a pulse with modulated signal (PWM) according to the sound curve
defined in CV #137, 138 and 139 that is changed into a DC signal, usually through input filters of the
sound board.

The sound curve can be defined with CV #112 Bit 0 as either speed dependent (Bit 0 = 0, default) or
load dependent. The sound in the first case is similar to a sound module connected directly to the
motor in a DC system except that sound is also available with the loco stopped (e.g. idle sound of a
diesel). In the load dependent case, the sound reacts prototypically to accelerations, inclines etc.
Check the CV table for programming CV #137, 138 and 139!

Connecting an electric uncoupler (Systerl

In order to prevent damage to the delicate core of an uncoupler from continuous power, appropriate
adjustments can be made with speci al CV @uwputftb-r t
#6).

First, write the value @480 t ¢hatthd enco@léridchnadctedits a s

(e.g. CV #127 for output #1, CV #128 for output #2 etc.)
Next define the uncoupler activation in CV #115 (see CV-table):
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With the iKr oi s unc,ouipti ersdorecommended to use a val ule The MX68 dlawvs thaidirettoconeectionfitBabddcontrad of theCL\GB déh-bdafsl sound module using the
this means thatthepull-i n vol tage (full track voltage) i s | | miLGBod-board pr@ocol, hereby fullylreplaeng the LdGB on-bdardrdecdder daeddof dourse hddirg the
vol tage is not required f oslefikat ® Otser undolplers may neechay tf h etypicahZ2MO fedtures). t |

reduced hold voltage though, like the ones from ROCO for example. The two data cables of the on-board sound module are connected to the MX69 SUSI connector since

the actual SUSI interface is not needed with this application. The SUSI connector itself needs to be
redefined from a SUSHoarndoerusaicreg tBi thiL.GBofonCV #124,; i
#124 = 128 (if shunting key functions are not used).

Replacing ahobaGB80fidacoder with rmnecingMO [MXrbe3rawidgmetbw ilosBates all the connections that are required when a loco with original LGB on-

with the original LGB on-board sound module board equipment is converted to a ZIMO MX69 decoder. The schematic is based on the conversion

of an LGB RhB Ge4/4 Ill, part #27422 (with AL00 Jahre Albula und Ruinaultadlivery) and should be

The decoder and sound moduleint h e -bfiocar do set up, as used by LGB gdndrdiyevalid OR dan unfoluibiely Adt EeH?Ua‘?aﬁteed by ZIMO since changes without notice in

with each other via a special seri al data bus |(a$ GBS &dAcEoR €annbtBerdleléut. ear i er direct decodero technique
that used the pulse chain method). Easier still is the conversion with an ofd®absch)ar d Dec
which is not covered in this manual but in a separate manual supplied with the adapter.

Configuration after upgrade with
ZIMO MX69, Connection of the MX69
with the wires that were connected to

Original configuration: Cables are the LGB decoder.

connected to the LGB Decoder POWER

From i
LGB Sdund-Modul

SND SW
M1
From power

From swifch
in engine
pick-up's and motor

i T\ g
: LA\l —
Screw termiriol " SUSI connector
) M1
Motor right
Right rail
Left rail
Motor left

SND

Clock
Data
GROUND

W

From switch
positive side |

ll

ll
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I nstalling MX69 in ol debroar@Bd)l ocos (be

All LGB locos that are equipped with an original LGB decoder can relatively easily be converted to a
ZIMO MX69 decoder (an MX69S is usually sufficient).

All other locos (without decoder) can of course also be converted but would have to be hard wired,
since the | ocos wondédt have any decoder connecto

In contrast to LGB decoders, only one decoder is required for locos with two motors when converting
to ZIMO MX69. The two motors are connected in parallel to the decoder!

There are many differences among LGB-DCC ready locos: some come with and some without a DCC
interface on the central power supply board.

POWER and MOTOR:

On locos without a DCC interface, connect the electrical pins of the gearbox (or both gearboxes) with
the screw terminals of the MX69. The two inner pins (wire colors white and brown) connect to the
POWER PICK-UP terminals and the two outer pins (wire colors yellow and green) to the MOTOR
terminals.

Locos with a DCC interface get the respective pins of the central power supply board (marked with
gn, br, ws and ge) connect with the MX69 4-pin screw terminal. Here again, the inner pins (br and ws)
are connected to POWER and the outer pins to the MOTOR pins of the 4-pin screw terminal. Switch
to DCC mode with the help of the DIP switches.

HEADLIGHTS and FUNCTIONS:

For locos without a DCC interface, connect the headlights and other functions to the MX69 decoder
as described in the previous pages. If the loco is equipped with low voltage bulbs (5V) and you want
to retain them, either lower the voltage with the help of CV #60 (often used value: 60) or use an
MX69V with low voltage supply.

For locos with a DCC interface connect the 16 pin socket of the MX69 with the 6-pin interface socket.

A connecting cable can be made o u textractlecdddr eablZ A 40O
nished connecting cable is also available from ZIMO under the order #MX65LGBK. The decoder
does not have to be programmed for low voltage output because with this hook-up the 5V regulator of
the central power supply board remains functional and the lights remain connected to that board.

Pos. voltage
Headlights forward

11 Headlights backward

16-pin MX69 connector

10)08UU00 g9 uld-9

Function output F1

GROUND

Pos. voltage

f or e

MX65KAB and t he
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CONVENIENT CONTROL OVER LGB SOUND:
non
Some older LGB models require that the function key F1 be pressed repeatedly (between 1 and 8

times) to activate single functions. The MX69 replaces this necessity by generating pulse chain com-
mands. To activate this featuresetBi t 7 to fA106 in CV #112 (adde-128

_sired number of pulses will then be generated and with that the corresponding function turned on or

off, with a single push of a function key between F1 and F8.

The other function outputs of the MX69 are no longer accessible with this configuration but there are
no other functions provided, beyond the ones controlled with pulse chain commands, in such rolling
stock anyway.

FURTHER INFORMATION NEEDED?

There are a number of conversion examples shown from ZIMO users at the ZIMO web site:
www.zimo.att hat mi ght be helpful! Follow the | inks HAAI

LGB #


http://www.zimo.at/
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Connecting servo motors:

All MX69 (MX690) have 4 servo outputs (either as solder pads or pins, depending on decoder type) to
individually control as many commercially available servo motors.

The 5V required by the servo(s) can be supplied by the low voltage outputs (connector #2 pin 11,
ground at pin 6; or connector #1 pins 5 or 10; ground at pin 15) of the MX69V / MX690V (see drawing
below), provided the outputs are set to 5V and the capacity is sufficient.

ATTENTION: The low voltage output
of the MX69V is by default set to
about 6.5V and should be reduced to
5Vfor servo
ble | ow
of 3K3 resistor)!

To protect the servo from voltage
spikes, install the resistor (1 Ohm)
and 100uF capacitor in the 5V supply
circuit as shown to the left. To sup-
press noise in the control wire it is
recommended to install the 10nF ca-
pacitor as shown.

Both precautions mentioned above
are probably not necessary for most
commercially available servo motors
but are certainly recommendable.

The 5V supply has to be provided by
external means for the MX69S,
MX690S or MX69L. This is, by the
way, also necessary with the MX69V
if the low voltage is set different than
5V, the power consumption limit is al-
ready reached or the servos them-
selves draw more power than the de-
coder can supply.

The allocation of the servo outputs to
the function keys is done with CV
#181 i 184, the remaining definition
with CV #161 to 177. CV #185 is es-
pecially provided for live steam en-
gines. See CV table in chapter 3! AT-
TENTION: This CV range might later
be moved with a newer SW version
due to future NMRA standardization.

To suppress noise in the control wire
it is again recommended to install the
10nF capacitor as shown.

vol tageo,

For SmartServo: CV #161 =2

oper aa-i

[o]

ol

Large-scale decoder MX69L, MX69S, MX69V

Connection and control of an external energy source (capacitor) for
uninterrupted driving on dead track sections:

With the help of an electrolytic capacitor or a battery the

- driving performance on dirty track sections (or wheels) can be improved
- flickering of lights is reduced

- and stalling of trains, especially when crawling, can be eliminated.

From SW version 8:

Darisiop ngnagement o |

£ases wherg powe to e degoger is interrupted due to dirty rails, wheels or insulated frogs, the
decoder prevents the engine from stopping even though a currently active brake application should
bring the train to a stop. Only when power to the decoder is restored is the loco allowed to stop, with
subsequent testing to ensure power to the decoder is still available after the engine stopped (if not,
the engine is moved again a short distance).

The energy storage increases with the capacity of a condenser and from 1000uF (Microfarad) on an
effect will be noticed. 100®00uF are recommended for large scale if the necessary space is available.
Gold caps with several Farads would of course be even better.

The capacitor is connected between a ground and positive pin of the decoder. Note polarity!

Use the above schematic if you want to build this circuit yourself. The 100 ohm resistor is required to
prevent a short circuit when booting up the system, due to the large in-rush current caused by a large
number of capacitor-equipped locos on the track. The diode (e.g. 1N4007) allows the resistor to be
bypassed when a quick discharge is required.

NOTE: The above resistor-di ode combi nation i s
stopo feature is used (=Lenz ABC) to ensure

The purpose of the resistor 3K3 shown in the drawing above (not necessarily required) is:

Even though a large condenser supplies the motor and lights for just a few tenths of a second
(1000uF) or a few seconds (e.g. 10,000uF) the remaining power, although at a voltage level below
what is required by the motor and lights, is sufficient power to keep the decoders memory alive for
quite some time. This is sometimes a rather undesired effect. For example: If a running loco is taken
from the track and the speed then set to zero, the loco would briefly run at the previous speed when it
is set back on the track after about a minute. Using the above-mentioned resistor would erase the
memory after just a few seconds.

def i ncal D€A sjgnar e qui r e
that



























