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

0. What 6s
and whatos

new? Fehler! Textmarke nichtrdefimerMX 6 6 t

Aol do? e MX69 and MX66.............. Fehler! Textmarke nicht definiert.
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3. Decoder programming 4
4 Addi ti onal Notes to .Ca.nfi.gur.at.i.on..Var.i.abl.es..(.CV.4.sly
5. AFunct i aspemidBApStandgrd; and ZIMO - Extensions.

6. ZIMO SOUND i Selection and Programming
7. Bidirectional communication = R@a i | C.o.mo.
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9

. 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/

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

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.
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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 ¢
















































































































































