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These decoders are suitable for N, HOe, HOm, TT, HO, OO, Om and O gauge engines.

They operate in the NMRA-DCC data format as well as the MOTOROLA protocol, in DC analog
mode with DC power packs (including PWM) and with AC analog (Marklin Transformers with over-

voltage pulses for direction change. Exception: MX621 and MX640)).

MX617 plug configurations:
MX617 7 wires for power pick-up, motor, 2 function outputs (120 mm). 4 more function
outputs on solder pads.
MX617N As MX617, with 6-pin plug as per NEM651, mounted on the circuit board..
MX617R As MX617, with 8-pin plug as per NEM652 on 70mm wires
MX617F As MX617, with 6-pin plug as per NEM651 on 70mm wires.

15x 9.5 x 2.8 mm Non-Sound - 0.7 A - 4 Fu-Outputs + 2 logic level — SUSI - DCC, MM, DC, AC

25x 11 x2mm Non-Sound - 0.8 A - 4 Fu-Outputs — DCC and DC
“Thin decoder*, single layer board, especially low priced
MX600 ge ave pecia’y WP
- NOTE to Typ MX600P12 (with PluX-12 interface):
amity the dimensions of this design do NOT correspond to the PluX standard.

MX600 plug configurations:

MX600 9 wires (120mm long) for power pick-up, motor and 4 function outputs.

MX600R MX600, with 8-pin plug as per NEM652 on 70mm wires.

MX600P12 As MX600, with 12 pin PluX connector mounted on circuit board.

8,2x5,7x2mm

Nicht-Sound - 0,5A - 4 Fu-Ausgénge - DCC, MM und DC

MX615
Family

Subminiature decoder, for example with reduced ZIMO properties like fu map-
ping;
TYPICAL USE: traction units in Z and N scale.

Anschluss-Varianten des MX615:

MXx615 7 connection cables for track, motor, 2 function outputs (120mm long). Solder
pads are provided for the 2 additional function outputs.Wie MX615, aber 6-polige
MX615N | Digital interface according to NEM651, pins on circuit board.
MX615R Like MX615, but 8-pole digital interface according to NEM652 on wires.
MX615F Like MX615, but 6-pole digital interface according to NEM651 on wires.
8x8 x2,4mm Non-Sound - 0,7A - 6 Fu-outputs - DCC, MM and DC
MX616 | Subminiature-Decoders, with reduced. Fu Mapping ZIMO characteristics;
Family TYPICAL APPLICATION: vehicles in N, HOe, HOm.

MX616 plug configurations:

MX616

MX616N
MX616R

7 wires for power pick-up, motor, 2 function outputs (120 mm). 4 more function
outputs on solder pads.

As MX616, with 6-pin plug as per NEM651, mounted on the circuit board.
As MX616, with 8-pin plug as per NEM652 on 70mm wires.

13x9 x 2.6 mm

Non-Sound - 0,7 A - 6 Fu-Outputs -- DCC, MM and DC

MX617
Family

Subminiature-Decoder, with reduced Fu Mapping ZIMO characteristics;
TYPICAL APPLICATION: Vehicles in N, HOe, HOm.

MX618N18 | Next 18— Decoder (“Railcommunity” Interface-Standard RCN-118)
MX620 Out of production since June of 2010; replaced by MX621 and MX622.
12x85x2.2mm Non-Sound - 0.7 A DCC and DC-Analog (not for MOTOROLA)

MX621 | Sub-miniature Decoder, with reduced ZIMO features.

Family TYPCIAL APPLICATION: Vehicles in N, HOe and HOm.

MX621 plug configurations:

MX621 7 wires (120mm long) for power pick-up, motor and 2 function outputs. Two

more function outputs on solder pads.

MX621N MX621 with 6-pin plug as per NEM651, mounted on the circuit board.

MX621R MX621 with 8-pin plug as per NEM652 on 70mm wires.

MX621F MX621 with 6-pin plug as per NEM651 on 70mm wires.
14x9x2.5mm Non-Sound - 0.8A - 6 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC

MX622 | Miniature-Decoder, with all ZIMO features.

Family TYPCIAL APPLICATION: N, HOe, HOm; and HO vehicles with limited space.

MX622 plug configurations:

MX622 7 wires (120mm long) for power pick-up, motor and 2 function outputs. Two
more function outputs on solder pads.

MX622R MX622 with 8-pin plug as per NEM652 on 70mm wires.

MX622F MX622 with 6-pin plug as per NEM651 on 70mm wires.

MX622N MX622 with 6-pin plug as per NEM651, mounted on circuit board.

20x 85x35mm Non-Sound - 0.8A - 4 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC
Small Decoder; built especially narrow for universal applications in tight spac-

MX623 | es.

Family TYPICAL APPLICATION: HO and TT... Due to excellent dielectric strength
(50V), it is also suitable for AC analog with the old Marklin transformer.

MX623 plug configurations:

i L I
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MX623

MX623R
MX623F
MX623P12

9 highly flexible wires (120mm) for pick-up, motor and 2 function outputs. Solder
pads for 4 additional logic level outputs, two of them as servo outputs or SUSI.

MX623 with 8-pin plug as per NEM652 on 70mm wires.
MX623 with 6-pin plug as per NEM651 on 70mm wires.
MX623 with 12 pin PluX connector, mounted on circuit board.

20 x 11 x 3.5mm

Non-Sound - 1.0A - 6 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC

MX633

MX633R
MX633P22

11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Sol-
der pads for 6 additional outputs, logic level, servo outputs as well as SUSI.

MX633 with 8-pin plug as per NEM652 on 70 mm wires.
MX633 with 22-pin PluX connector mounted on decoder board.

20.5x 16.5x 3.5 mm

Non-Sound - 1.2 A - 6 Fu-Outputs - 2 Servos - SUSI

MX630
Family

Compact HO loco decoder, for universal applications.

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

MX634
Family

HO-Decoder, with large processor (as MX63)and energy storage circuitry
TYPICAL APPLICATON: HO and (smaller) O gauge.

MX630 plug configurations:

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

MX634 plug configurations:

MX634D
MX634C

MX634 with 21-pin “MTC* plug mounted on decoder board.
MX634D but for Marklin, Trix or similar; FO3, FO4 as logic level outputs.

26 x 15x 3,5mm  Non-Sound - 1,8 A -10 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC

MX635
Family

High performance-decoder, with energy storage circuitry,
Low heat production because of synchronous rectifier,
Types with low voltage supply for Fu-outputs.

TYPICAL APPLICATION: HO, gauge O.

MXx630 pads for 2 additional logic level outputs, servo outputs or SUSI.
MX630R MX630 with 8-pin plug as per NEM652 on 70mm wires.
MX630F MX630 with 6-pin plug as per NEM651 on 70mm wires.
MX630P16 MX630 with 16-pin PluX connector, mounted on circuit board.
MX631 | Out of production since December of 2012; replaced by MX634.
28 x 16.5 x 4mm Non-Sound - 1.6A - 8 Fu-Outputs - 2 Servos - SUSI DCC, MM, DC, AC
MX632 High output decoder, with built-in energy storage circuitry.
i TYPICAL APPLICATON: HO, O and similar gauge, especially for vehicles with
Family low-voltage bulbs (1.5 or 5V).
MX632 plug configurations:
VX632 11 highly flexible wires (120mm) for pick-up, motor and 4 function outputs. Sol-
der pads for 4 additional logic level outputs, servo outputs or SUSI.
MX632R MX632 with 8-pin plug as per NEM652 on 70mm wires.
MX632D MX632 with 21-pin “MTC* plug mounted on decoder board.
MX632C As MX631D but for Marklin, Trix or similar; FO3, FO4 as logic level outputs.
MX632V, VD Decoders with low voltage supply for function outputs:
mxe632w, wb | ..V =1.5V, W =5V,

...VD or ..WD = with 21-pin plug.

MX634 plug configurations:

MX635

MX635R
MX635P22
MX635V
MX635W

11 Anschlussleitungen (120 mm) fiir Schiene, Motor, 4 Fu-Ausgange, L6t-Pads
fur 6 weitere Fu-Ausg., Logikpegel-Ausgange, Servo-Steuerleitungen, SUSI.

Wie MX635, with 8-pin plug as per NEM652 on 70mm wires.
Wie MX635, with 6-pin plug as per NEM651 on 70mm wires

Ausfliihrungen mit Niederspannungsversorgung fir die Fu-Ausgénge:
..V-15V ..W-5V

26 x 15x3.5mm  Non-Sound - 1,8 A - 6 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC

MX636
Family

High performance-decoder, with energy storage circuitry,
Low heat production because of synchronous rectifier,
Types with low voltage supply for Fu-outputs.

TYPICAL APPLICATION: HO, gauge O.

22x15x3.5mm Non-Sound - 1.2 A - 10 Fu-Outputs - 2 Servos - SUSI

DCC, MM, DC, AC

MX633
Family

Decoder with 10 functions, large processor and energy storage circuitry

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

MX633 plug configurations:

MX636 plug configurations:

MX636D .WIth 21-pole “MTC* - interface mounted on decoder board.
MX636C As MX636D, abut FA3, FA4 as logic leven outputs
MX636VD Version with low voltage supply for Fu-outputs:
MX636VW ..V-15V ..W-5V
22 x15x3.5mm Non-Sound -1,2A - 9 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC
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MX637P22 | HO decoder only with PluX-22 interface

20.5 x 15.5x 3.5 mm Non-Sound - 1,2 A - 6 Fu-Outputs - 2 Servos - SUSI - DCC, MM, DC, AC

MX638D, C | HO decoder only with PluX-22 interface MTC-21 (21MTC)

SOUND DECODERS:

MX647, MX646

Production ended in 2012 and 2015 respectively;

30 x 15 x 4mm SOUND - 1.2A - 8-10Fu-Outputs - 2 Servos - SUSI/
MX645 MX645 and MX644 replace MX640, MX642 MX643...
and HO-Sound-Decoder with 10 (MX645) or 6 (MX644) function outputs, 3 Watt
audio on 4 Ohm speaker (or 2 x 8 Ohm), with energy storage circuitry.
MXx644 TYPICAL APPLICATION: HO, O and similar gauges.
Family
MX645/MX644 plug configurations: ~ ATTENTION: OEM installed decoder sometimes have less function outputs.
MX645 13 highly flexible wires (120mm) for pick-up, motor, 4 Fu-Outputs, speaker, ener-
gy storage circuitry, solder pads for additional 6 Fu-Outputs, servos and SUSI.
MX645R MX645 with 8-pin plug as per NEM652 on 70mm wires.
MX645F MX645 with 6-pin plug as per NEM651 on 70mm wires.
MX645P16 MX645 with 16-pin PluX connector, 4 Fu-Outputs through plug.
MX645P22 MX645 with 22-pin PluX connector, 9 Fu-Outputs (+ extra output outside plug).
MX644D Similar to MX645 but with 21-pin “MTC* plug mounted on circuit board.
MX644C Similar to MX645 but for Marklin-, Trix etc.; with FO3, FO4 logic level only.

25 x 10.5 x 4mm

SOUND - 0.8A - 4 Fu-Outputs + 2 Logic level - SUSI

MX658N18 | Next18 Sound-Decoder, (‘Rail community” standard RCN-118)

20x9,5x4mm SOUND

- 0,8A - 4 Fu-Ausgénge + 2 Logikpegel - SUSI - DCC, MM, DC, AC

replaced by MX649.
20 x 11 x 4mm SOUND - 0.8A - 6 Fu-Outputs - 2 Servos - SUSI
MX648 Subminiature-Sound-Decoder, 1 Watt Audio on 8 Ohm speaker
j TYPICAL APPLICATION: Vehicles in N, TT, HOe, HOm and in HO vehicles with
Family limited space.
MX648 plug configurations:
MX648 11 highly flexible wires for pick-up, motor, 4 Fu-Outputs, speaker, solder pads
for 2 more Fu-Outputs as logic level outputs, servos and SUSI.
MX648R MX648 with 8-pin plug as per NEM652 on 70mm wires.
MX648F MX648 with 6-pin plug as per NEM651 on 70mm wires.
MX648P16 MX648 with 16-pin PluX connector (male), 4 function outputs through plug.
23 x 9x4mm SOUND - 1.0A - 4 Fu-Outputs - 2 Servos - SUSI
MX649 Miniature-Sound-Decoder, 1 Watt Audio on 8 Ohm speaker
) TYPICAL APPLICATION: Vehicles in N, TT, HOe, HOm and in HO vehicles with
Family limited space.
MX649 plug configurations:
MX649 11 highly flexible wires for pick-up, motor, 4 Fu-Outputs, speaker, 2 solder pads
for logic level outputs, servos and SUSI.
MX649N MX649 with 6-pin plug as per NEM651 mounted on circuit board and two addi-
tional speaker wires.
MX649L MX649 with 90 ° 6-pin plug as per NEM651 mounted on circuit board and two
additional speaker wires.
MX649R MX649 with 8-pin plug as per NEM652 on 70mm wires.
MX649F MX649 with 6-pin plug as per NEM651 on 70mm wires.
MX647L Produced only during Oct. 2010, before the MX646 became available.
Production ended in 2011;
MX6407 MX642’ MX643 replaced by MX645 and MX644.

MX659N18

Next18 - Sound-Decoder (,Railcommunity“ Norm RCN-118)
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| 2 Technical Information

Allowable track voltage
MX620, MX640 (discontinued), MX616, MX615, MX617 ... ..
MXB00 ...ooviiiiiieei e .. max. 30 V

MX618,MX621,MX622,MX623,MX634 . .. max. 35V
MX646,MX647,MX648,MX649,MX658 ....... .. max. 35V
MX630,MX631,MX632,MX633,MX644,MX645 ... digital or DC- analog . max. 35V

MX630,MX631,MX632,MX633,MX634,MX644, MX645 with AC analog,
max. continuous motor current: MX615
MX616, MX617, MX618, MX620, MX621, MX649
MX600, MX622, MX623, MX648, MX658 .........
MX630, MX631, MX646
MX633,MX634,MX635, MX636, MX637, MX638,
MX640,MX642,MX643,MX644,MX645....
MX632

Peak motor current: IMXB15 ...
MX600, MX616, MX617, MX618, MX620, MX621, MX623, MX646
MXB48, MXB49, MXBBE8 ..ottt
MX630 to MX634, MX640 to MX645 for about 20 sec
Maximum total function output, continuous *) MX615, MX616, MX617, MX618, MX620 .. 0,5A
MX621,MX646 to MX658 .
MX630 to MX634, MX640 bto MX645
Maximum continuous current for LED outputs .. MX640,MX642,MX644 ............cccoooviiiniiiniiiieieeiens 10 mA each
Maximum continuous total current (motor and functions) maximum continuous motor current
opperating temperature -20to 100 °C
MX640 to MX660: Sound sample memory 32 Mbit (= 180 sec at 22 kHz)
MX640 to MX660: Sample rate .........cccoeeveevevvinnenns depending on sound sample... 11 or 22 kHz

MX640 to MX660: Number of independent sound Channels .............ccoooiiiiiiiiiiiiie e 6
MX640 to MX660: Sound amplifier output (Sinus) .........ccccceeerieennne (MX640,MX646,MX648) 1,1 W, (others) 3 W
Speaker impedance (MX640 MX646 to MX660) 8 Ohm, (others) 4 Ohm
Dimensions (L x W x H) ...... MX600, MX600P12 . 25x 11 x2mm
................. 8,2x 5,7 x2 mm

8x8x24mm

13x9x2.6 mm

15x9,5x 2.8 mm
o 14 X9 x2.5mm
12x8,5x2.2mm
16 x9x2.5mm
.. 20x8.5x3.5mm
.. 20x11x3.5mm
20.5x 15.5 x 4 mm

MX620, MX620N (excluding pins)
MX621, MX621N (excluding pins)
MX622, MX622P16 (height without pins)
MX623, MX623P16 .....ccceveeeieiiiiieeies
MX630, MX630P16 (height without pins)
MX631, MX631D/C, MX634, MX634D/C
MX632, MX632D ...... 28 x 15.5 x4 mm
MX633, MX633P22, M ..22x15x 3.5 mm
MXB35, MXB36 .......ooeiiiieiieieeie ettt et 26 x 15 x 3.5 mm
MX634, MX638 ... 20.5x 15.5x 3.5 mm
MX646, MX646N ...... .28 x10.5x4 mm
MX648, MX648P16 (height without pins) e 2011 x4 mm
MX648N, MXB49N (Without PiNS) ........cccevviviiiiiiiieieererereceee 23 x9 x4 mm
MXB40 ..o . 32x15.5x6 mm
MX642, MX643, MX644, MX645 ... 30x15x4 mm
.25x10.5x4 mm
..20x9.5x3 mm
........... 42 x9x 4.2 mm
Adapter boards ADAPLU -MTC with decoder . ..... ..45x 15 (26,5) x 4 (6) mm
*) The short circuit protection is carried out for the total current of all outputs. Use the “soft start” option (i.e. CV #125 = 52) to prevent
cold-start problems of light bulbs (in-rush current interpreted as a short circuit, which leads to the output being turned off)!

The decoder type can be read out in CV #250
130=MX630 (2022) ()  131=MX630 ReVvE (*)  132=MX623 (2022) () ~ 133=MX633 (2020) () ~ 134=MX634 (2020) (*)

135=MX635 (*) 136=MX636 (*) 137=MX637 () 138=MX622 () 142=MDS442 (*)
151=MX615 (2023) 152= MX152 Roco 158=MX685 RevE () 160=MX660 161=MX616 (2023)
165=REE_DU65 166=MX600 (2021) () ~ 171=MX671 173=MX673 (* 174=MX675 (*)
175=MX675 (*) 176=R72016 177=MX617 (* 178=MX676 (*) 179=MXLIPL3 (380mm)
180=MX688 (2022) ()  181=MX618 () 182=MX682 (¥ 183=MX689 184=MXLIPL1 160mm)
185=MX685 (2020) (*)  186=MX605N (¥) 187=MX605FL 188=MX605SL 189=MX605
190=MX659 192=MX622 (2020) () ~ 193=MX638 (*) 194=MX615 195=MX616
196=MXKISS 197=MX617 () 198=FLM_E69 199=MX600 200=MX82
201=MX620 202=MX62 203=MX63 204=MX64 205=MX64H
206=MX64D 207=MX680 208=MX690 209=MX69 210=MX640
211=MX630-P2520 212=MX632 213=MX631 214=MX642 215=MX643
216=MX647 217=MX646 218=MX630 (2011) 219=MX631 (2011) 220=MX632 (2011)
221=MX645 222=MX644 223=MX621 224=MX695 RevB 225=MX648
226=MX685 227=MX695 RevC 228=MX681 229=MX695N 230=MX696
231=MX696N 232=MX686 233=MX622 234=MX623 235=MX687
236=MX621-FLM 237=MX633 238=MX820 RevA 240=MX634 241=MX686B
242=MX820 RevB 243=MX618 () 244=Roco NextG () 245=MX697 RevA 246=MX658
247=MX688 248=MX821 249=MX648 RevC,D  250=MX699 251=Roco 2067
252=Roco ICE 253=MX649 254=MX697 RevB

Software Update:

ZIMO DCC decoders can be updated by the user. An update device such as the ZIMO decoder update module MXDECUP,
from 2011 MXULF, system-cab MX31ZL or command station MX10 is required. The update process is carried out by a
flash drive (MXULF, MX31ZL / MX10) or by a PC with Windows operating system and the program ZIMO Firmware Flasher
(in the bundle with ZSP).

The same hardware, but ZSP (software) is also used for uploading sound projects into ZIMO sound decoders.

There is no need to remove the decoder or to open up the locomotive. Just set the locomotive on a section of track con-
nected to the update module and start the update with the computer or other equipment mentioned above.

NOTE: Equipment inside the locomotive that is powered directly from the track (not through the decoder) can interfere with
the update procedure. The same is valid for energy buffers that are installed without heeding the advice in the “Installation
and wiring” chapter, section “Use of an external energy source” (regarding a choke coil).

See the last chapter in this manual for more information on updating decoders or www.zimo.at!
Of course, SW updates can be done by ZIMO or your ZIMO dealer for a small fee.

Overload and Thermal Protection:

The motor and function outputs of ZIMO decoders are designed with lots of reserve capacities and are additionally protect-
ed against excessive current draw and short circuits. Cut-outs are encountered if the decoder is overloaded.

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

Wrong decoder contact, if, for instance, the motor leads have contact to track power 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 power amplifier 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 consump-
tion, because these are often just short current spikes. So, they can lead to decoder damage including damage to power
amplifiers due to long-term exposure.

The power amplifiers of loco decoders (motor as well as function outputs) are not only at risk of overcurrent but also volt-
age 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. This is why the voltage shall
not be too high, i.e. not higher than intended by the corresponding vehicle.

All ZIMO decoders are equipped with temperature sensors to measure their own operating temperature. Power to the motor
will be turned off once that temperature exceeds 100°C. The headlights start flashing rapidly, at about 5 Hz, to make this
state visible to the operator. Motor control will resume automatically after a drop in temperature of about 20°C, typically in
about 30 seconds.
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MX616N
Processor Side
(This is the correct position to plug the decoder into the loco board!)

MX616
Connection Side

Positive
Solder pads | BN —— Motor right (orange)

Gound [ gffj el Motor left (gre:
- .E:- (grey)

m i
Function output FO4 [ |l [ == Rightrail (rot)

|| Leftrail (black)
Function output FO3 [[ ] [ +—
Function output FG2 [~ ll- -E:. Frontlight (white)

MX617
Solder pads ¢ onnection Side

Fundtion output FO1 [ [mm [ . E Rear light (yellow)

Function output FO2 I:I- (1] : :
Function output FO3 . . . IBC=—rFront light (weiss)

' I Bl gy T—Leftrail (black)
Function output FO4 l:l [ | l- ..E Right rail (red)
Gound |:|| - - I I W =——Motor left (grey)

Jeunnnmn g l m— Rear light
B -l m— Front light
[ | B = | eftrail

| === Rightrail

m— |\lOtOr left

Function output FO1 |:| . [ =L—Rear light (yellow) [ w— \l0tOT right I (T :.E—Motor right (orange)
Positivo
MX637P22 Top View (with PluX22) MX617N
|l = Function output FO3 Switch inpput Connection Side
- = = SUSI Data (Servo 2) SUSI Clock (Servo 1) Solder pads (This is the correct position to plug the decoder into the loco board!)
] n.c. Ground Fundi tout FO 1 [T ,
] =] Motor right Front light Function outout o2 [T [ Rear light
" unction output .l . ] Frontliaht
- Motor left Common positive (+) Fundtion output FO3 | il C o '9
[} =T Right rail -— (index) Fucion it 04 [~ g B Lot
1 —r= Left rail Rear light 1ML [ = Right rail
TTTT R l- Function output FO1 —_ o EII == -E— Motor left

Function output FO2
Function output FO5
Function output FO7

Function output FO8
Function output FO4
Function output FO6

Positive l:l- ' (1T ] -. i |\otor right

=
O

Programming pads,
do nottouch !

The SUSI outputs can alternatively
be used as servo outpus

Function output FO3
Switch input
SUSI Data (Senvo 2) SUSI Clock (Senvo 1)

MX635 with wires

Programming pads,
do nonouch !

Top View MX635P22
clj'rogrta‘mmirr:gI pads,

Top View (with PluX22)
MX635 Bottom

é’
f

M l:i l Iy= ! +NSP ground Elko+ mlnlnln l:i l Iy = ! Function output FO3 Switch input
ND <~ SUSI Data (Servo 2 SUSI Clock (Servo 1
- i = |:,,/ GROU —22% \otor right I ; cor} | s i i - Capacitor pf)sitive ) GROUND ( )
= oy ™ | I C % Frontlight (=Lfor) 2% Motor left BX X i - 1 ﬂ - | E 1 Motor right Front light
— | ] =2 Com. pos. (+) Rail right - -l Motor left Common positive (+)
i - 1 ] I ) | Left rail i I 1 ] Rall right == (Index)
= 11 = I — yellow Rear light - - Rail left Rear light
SIS == e et PO nmwzi =N
1 L= ' Function output FO2 X1, X2 X3 open  => 1.5V Function output FO5  Function output FO4
- . Function Output FO4 SV Function outgut FO7  Function outgut FO6
Function Output FO5 X2, X1zu => 6V5
Function Output FO6 X3 zu => 12V
Function Output FO7 X3, X120 => 14V
X3, X2 zu => 16V
MX638D,C Top View oo
, P MX659N18
" =1 +5V 200 mA Index pin Connector Side (Next 18)
[ | Function output FO3 n.c. . [ il '] . Left rail Left rail
- Function output FO2 n.c. i 'L l Motorleft Light front
[ Function output FO1 Front light = | Fu-Output FO2 Loudspeaker
.I Common positive Rear light 005 [ ] g%%llﬁ\‘altja), FO4, IN2 éggﬂwg
1 n.c. SUSI Data (FOB, Servo 2) LI u + Positive SUSI (dock), FO3, INT
- Motor left SUSI Clock (FO7, Servo 1) an 1 ] Loudspeaker utput FO1
-] Motor right Function output FO4 T=puipn, | . = Light rear Motor right
| Ground Function output FCb logic level Right rail Right rail
[ | Rail left Function output FGB logic level Note to FO3 and FO4:
= 1 Rail right ne. U
when CV#124,Bit7 = 1
Programming CV #8=3 > converts MX634D to MX634C (outputs FO3, FO4 become logic-level outp uts)
Programming CV #8 =4 > converts MX634C to MX634D (outputs FO3, FO4 become ,normal“ (amplif ied) outputs)
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il

MX615N, MX615

Connection side = position for plugging in
(= where pins or wires are soldered on, position

for plugging into vehicle interface)

Rear light (yellow)
Front light (white)
Rail left (black)
Rail right (red)
Motor left (grey)

GROUND

Function Qutput FO4
Function Output FO3
Function Output FO2

MX616 MX616N

Connector side (= where wires are soldered!) Controller side = position for plugging in
(Pins soldered on bottom side,
position for plugging into the vehicle interface)

ESmERREE Sl ey (yellow)

Plus

E._ Motor right (orange)
- ]3_ Motor left (grey)

| =i Rail right (red)
D-EiE_ Rail left (black)

Lfor (white)

l— Lfor (white)

| = Rail left (black)

| m— Rail right (red)

== Vl0tor left (grey)

MX617
Connection Side

solder pads (= where wires are soldered!)

Function Qutput FO1 [ s
Function Qutput FO2 %E' ll
Function Output FO3 !
Function Output FO4 \:[ | .I - L— Rail left (black)
i . | === Rail right (red)
GROUND [jln =R oor e (grey)

..E‘—Lrev (yellow)
= Lo (white)

Motor right (orange) Function Output FO1 i:[ E:' Lrev (yellow) m = \lotor right (orange)
Q ‘ ... .13— Motor right (orange)
Plus
MX618N18 MX622, MX622R, MX622F MX617N
Connector side (Next18) similar: MX620 2
Connection side Wires solder pads ConnectionSlde
.l. . - - Rail left Rail left (plugged into the loco socket in this position!)
Motor left Front Light Lfor Solder Pads o Plus pole (blau)
l . gLLJJSOIut utt F)O2 o4 Fli %u p. F]OS . o o f= Motor (orange) Function Cutput FO1 [ i VI Lrev (yellow)
ata) or om. plus unction Qutput — F
l 1 GROLSND GROUND Funcktion Outgut FO1 . _— |\Rn‘|0t|0l' (grew IEUHCIIOH gu:PUll ng E-.ll' & Lior (white)
il +Com. plus__ SUSI (Clock) or FO3 Plus pole for “SUSI" B ai EFE ) {enchion CXilpu 1 .. Bl g = Rail left (black)
- EL:Odiput £62 FuOutp. FO1 | ;) cLock, Servo 1 or FO3 Rail (black) Function Output FO4 |__{Sl B = rail right (red)
= Rear li ht Lrev Motor right SUSI DATA. Servo 2 of FO4 . = Lfor (white) -I l Motor left ( )
Rail ri Rail right s — GROUND [ ¥ = .[3_ ICMOF 1B Agray
ght g B Lrev (yellow)
Nete fo FO3, FO4: GROUND Plus pole D= ' (1T} -.E— Motor right (orange)
35&39; '{Z“f »;u outputs on the SUSI pins, :\ole to FIDS- ’TOE" et g Programming pads '
it 7 = ey are logic level function outputs do NOT contact! !
Do NOT contact the programming pads on the underside!
MX623 top side wired MX623P12 (with PluX12)
Programming pads, Programming pads, MX623 Unterseite
do NOT contact! do NOT contact!
B EEEE Motor right ~ (orange) O] |j : -
I - grey blue (+) Front light (= Lfor) white s - mg{g: |rie ht Com III._ILO(r*-] FO3. FO4 - bl I I 1
1 - Mofoclen. o) 1 =} Rail right .-E Ind , Logic \evelao[zt uts! -
[] :: ' gnrrr_m;‘r: plus (Tu?j)) 1 : 1 Rail I {L:Ee\;) / el puts! GROUND El = l I
ail rig e X /
: - Railleft  (black) { - l Function Outputs FO1 FO3/ SUSI Clock or Servo 1, FO5 1:] I-ll - "
: Rear light (= Lrev) yellow Function Outputs FO2 FO4 SUSI Data or Servo 2. FO6 [N mum

MX630 Wiring since 2022 (CV#250=131)

Programming pads.
do NOT contactl

MX630 top side wired

Programming pads,
do NOT contact!

MX630 Top side pad assignment

Programming pads,
do NOT contact!

MX630P (with PluX16)

ﬂ L] EI- Motor right  (orange) N
- i et SUSI, Servos (2, 1) or FOB, FO5 SUSI, Servos (2, 1) or FOB, FO5
1%5//—: il -nc GROUND - 1 —nc GROUND
ﬂ Motor right Lvor - Motor right Lvor
o = Common plus (blue) Motor le Com. plus (+) - " Motor le Com. Plus (+)
Zf‘@ Rail right (red) Rail right === (Index) : Rail right --- (Index)
=T 7 veou Railleft  (black) Rail le Lrev ~ Rail le Lrev
I% green Rear light (= Lrev) yellow Function Qutputs ~ FO1 FO3 LU l Function OQutputs ~ FO1 FO3
I broun Function Quiput FO1 - (green) Function Outputs ~ FO2 FO4 - Function Qutputs  FO2 FO4

Function Output FO!

Deviating assignment/wiring for hardwa

MX630 Top side wired

L Em
! %—E— Common plus  {blue)
-_—

2 (brown)

re rev. before 2022 (CV#250=211, =218, =130):

MX630 Top side pad assignment

Pt D:',_ . emm
%J @

- . . melemm

Com. Plus (+)

MX630 Top side pad assignment

_imm . El-
! % Gem. Pluspol (+)
Com. Plus (+) Com. Plus (+)
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Capacitor negative
(DO NOT connect
capacitor to Ground !)

MX631

Top Side

MX631 Bottom Side

Programming pads, do not touch! Groynd
——

o & Right rail
FUnc FOB ™ goo, [unCtion output FO2 Capacitor neg. biad__ | eft rail
ﬁ Function output FO1 _orange _ \otor right
Front headlight Attention: a8y Motor left
——8low, Rearheadlight DO NOT connect _biue(+) _ "
L Common positive
% %F&:,;% SSZ“,\%% E Common positive (also cap. pos.) to the Ground pa plow _ pear headﬁioght
Fund. Motor left vhite ;
=L Notorright ’ ——— Front headlight
— Dk | el ecr?gfc'tg{;r‘g o giﬁ Function output FO1
= Right rail v e Function output FO2
Ground
MX631D,C Bottom Side C versions differ from the
MX631D,C Top Side Programming pads, do not touch! Groynd D versions in the design of
function outputs FO3 and
+5V Index pin i .
Function output FO3 na " Cape:f:ltor go?\?}e%trggctjgrough FO4:
Function output FO2 na. negative the 21-pin plug: MX631D: FO3 d FO4
Elénction outthJ_t FO1 Ergnt rr]meaéill_i htt ptont i oot are el "
mmon itive ar headli ention: outputs are "normal” am-
Capacitor%cr‘gqnd SUSI Data (?-'06, Servo 2) Do not connect Common pos. |'f'p d tout
Motor connection 1 SUSI Clock (FO5, Servo 1) to Ground pad ! plitie: | outputs (same as
glotor gonnectlon 2 Function output FO4 headlights, FO1 etc.).
roun na.
Left rail na. >220 uF Function output FO1 MX631C: FO3 and FO4
Right ra Lt 35V Function output FO2 are logic level outputs.
2 !
EDSY MO copacior MX632, ..V, W Bottom View .. S
: Func e to shrir
MX632 Top View C(a li:nggog:angl - Programming pads, LF\_ n -Cutput FO5 f:&;m the top side instead!
and MXx632V, Mx632W Wire 10 GROUND 1) donattouch! GROUND| | | ,Function-utput Fo6
e Right rail
gf%’? —"”:‘—" Function output FO1 Left rail
Cap. _3:; Front headlight (= Lfor) Motor right
Neg. Rear headlight (= Lrev) Motor left

Attentiodr
DO NOT connect this
wire to GROUND !

LS4 ]
ILILILIOLE & 2SS

—h
SUSI D (FOB, Servo 2) tz_

Common positive (also cap. pos.)

LI GGG ]

Common positive

SUSI C1 (FO5. Servo 1 Metor left Rear headlight (= Lrev)

Pt Pod ooV eme motor right Front headlight (= Lior)

Fu-Oulpul FOS —=2 Leftrail Function-Output FO1
utpul == Right rail Function-Output FO2

2 Low voltage, only with

Note: The outputsFOS5 and Fo6 is only available

if SUSI is not activated (see CV #124, Bit 7),
and no servo’s in use (CV's #181, 182)

Pads bridged: MX632V (1.5 V)
MX632V:- 15V not bridged: MX832W (5 V)

or MX632W: 5V

* Function-Output Fo3

Energy storage capacitor

If not on loco board, connected automatically through plug)
MX632D, C Top View
and MX632VD, mx632WD
Cap. Pos. Egm’:"omp':e:m
""""" Motor connection 1

Motor connection 2
GROUND

Left rail _

Right rail

+5V
Function-Qutput FO3
Function-Qutput FO2

Capacitor negative

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

Programming pads; Function-Output FO5
de not touch ! GROUN | Function-Output FOB

Lyl If not alread:

2':' connected !zrough

groh! &e:gl_i t (= |'_}'°'§ the 21-pin plug

ear = Lrev 22

SusI Data.?FO , Servo 2) Com. Positive

SUSI Clock (FOS, Servo 1)

Funcin Syt £of .

Function-Output FO6 tnclion=Cutput

Low voltage {...V, W) Function-Output FO2
o Function-Output FO3

Pads bridged.
not bridged: MX832W (5 V)

: MX632V (1.5 V)

,C versions differ from the
D versions in the design of
function outputs FO3 and
FO4:

MX631D: FO3 and FO4
outputs are “normal” am-
plified outputs (same as
headlights, FO1 etc.).
MX631C: FO3 and FO4
are loaic level outputs.
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MX633 with wires

Top View

I

Programmhg pads,
do nottouch!

white
blue

The SUSI outputs can alternatively
be used as servo outpus

Function output FO3

Switch input

SUSI Data (Servo 2) SUSI Clock (Servo 1)
Cap. pos.
GROUND”

=098 o tor right

Frontlight}= Lor) L Motor left
Com.pos. (+) Rail right
Left rail
yelow "
green Rear light (= Lrev)

~—own Function output FO1

Function output FO2
Function Output FO4

Function Output FO5
Function Output FO6
Function Output FO7

I

do nottouch!

MX633P22

Programmig pads,

Top View (with Plux22)

Function output FO3 Switch input

SUSI Data (Servo 2) SusI CIod( (Servo 1)
Capaditor positive GROUNI

Motor right Stirnl. vorne (=Lvor
Motor le Common positive (+
Rail right - (Index)

Rail le Rear light (= Lrev)

Function output FO1
Function output FO2
Function output FO5
Function output FO7

Function output FO8
Function output FO4
Function output FO6

MXE34 Top View

blue

|11 —
e ==

gray
arang

hlal:k

aray

[T undu:ln

T

MXE34D, C Top View
— CEI!}BEIT?( + (= common

Eng‘tfu'.%

LIDEIIEII'I
—— m

— l:H'I"II"I'IIJﬂ

MBiEr righ

— hl&rtall
— Eﬁg{ﬂyﬁﬂﬂﬁ”ﬂT the

Programming CV#8=3 =
Programming CWV#8=4 >

MXE634 Bottom View

+ 5% 200 m Indes pin

Function Qutput FO3 n |:

Function Qutput FO2

Function Qutput FO1 me haadhgh
Common positive Rear headl

Capacitor nagatve sUs| Dala S-ar-.-n
Metor left SUSI Clock (FO, Sen-'o
Motor right Funetion Culput FO4
GROU FOS logie level

Laft rail FOB lodie beval

Right rail n.c.

k

converts MXB340 to MX634C (Outputs FO3, FO4 become logic-level outputs)
converts MX634C to MX634D (Outputs FO3, FO4 become “normal® {amplified) outputs)

Swichinput2  Switchirput 1

5V,

Programming pads.

MX640 Top Side

ot touch !

Funcllon oulpul FO3

200 mA power supply for small servos (i.e. SmartServo)

LED (10 mA) - or
logic level outputs

_F Speaker Speaker ATTENTION: connect | A%
Function output FO2 other side to Ground ! [
_W Function output FO1 (which is opposite to “normal” FO's)| FA7

Front headlight

= Rear headlight
J}— Common positive

Function outputs FO4
Function output FO3

MX640 Bottom Side

FO8 FO9 (= where wires are soldered to)

Motor left Ground
Motor right susl Data
Left rail SUSI Clock
Right rail SUSI Positive|
Switch input
Function output Ft
. ATTENTION:
MX640D, C Top Side he decoder can be
= with 21-pin plug ! I in from either
Programming pads. ¢ AT MX640D, C  Bottom Side e el
o ot toach | >, de g
5V, 200 mA for sall servo LED (10 mA) - or Eoelcos cireuit board in the
logic level outputs Fos locomotive.
ps +5V, 200 mAmax. Index pin ATTENTION: connect
= Fundion output FO3 Spealer other side to Ground ! FOs
e Function output FO2 Spe: (which is opposite to “normal’ FOs) | FO7
3 Funotlon out| ut FO1 Front headll ht
CO Rf% rbegdllg F unction output FO4
| Function output FO3
& Motor left
3 Motor right Functl on output FO4 G round
£ LG?t CII n.a. sus| Data
g oit ral na. . SUSI Clock
% Right rail Switch input 1 e el
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207!

MX635, ..V wired side
Top View

The SUSI outputs are alternatively
usable as servo outputs;

Elkos or goldcaps
16 V, up to 6800 pF

MX635P22, .VP Top view (mit PluX22)

P o - Function output FO3 Programming pads,
d{,".ﬁ’o'f?;ﬁ'éﬂ? e Switch input g et iotich]
I:I EN BN g:SI I:;::ta (SaneE] SUSLChekGenct) LIS D:ill - Function output FO3 Switch input
lll.-! Rpos, 2 11811 o . SUSI Data (Servo 2) SUSI Clock (Servo 1)
- impnnnn GROUND! - OTANGE P e ter right . || Cap. pos. GROUND
= 1 l !l - = weiss _q_ 9 Motor right Front light (= Lfor)
- lﬂ C 1 =1~ Front light (= Lfor) Motor left Motor lef Com. pos. (+)
- -- I ==———— Com. pos. (+) — L Rail right Rail right - (Index)
s - L ————=WE Rl eft Rail le Rear light
- (1] - [] g g o Rear light Function output Ii_%‘lz n.c.
=RTI10 ] grun Function output Function output  FO8
1 LT == = b Function output FO1 Function output  FOS Function outgut FO4

Function output FO2

. Function output  FO7 Function output  FOB

~ Function output FO4
* Function output FO5

Function output FO8&
~Function output FO7

MXe3eD, ..C, ..VD, ..VC

Programming pads,
do not touch!
Lk

Top View MX635, MX636 all types Bottom View

MX636D MTC decoder according to ZIMO convention MX636C MTC decoder according to Railcom. standard Elkos or goldcaps connectable

(16 V, up to 6800 pF) for all types

lll IEEE [:] TR 12 1 +5V 20 mA (or low voltage 500 mA via custom order% 12 1 index pin, Cap. pos. on solder pad
- =n 13 10 Function output FO3 normal FO3 Logiclevel 13 10 Low voltage only
- e 14 9 Function output FO2 (normal) 14 9 for selected types
15 8 Function output FO1 (normal) 15 8 Front [|ght( Lfor) i yp
16 4 Com. pos. (+ L(or low voltage via custom order) 16 7 g ("V" - types)
17 6 unction output FOS5 (Logic level) 17 6 SUSI ata (FO8, Servo 2;
18 5 otor left 18 5 SUSI Clock (FO7, Servo 1) Cab. pos
19 i+ Motor right 10 4+ Function output FO4 normal  FO4 Logic level NI
, 20 3 GROUND 20 3 Function output FO5 normal ~ FO6 Logic level Low Volt
21 > Rail left 21 > Function output FOB (normal) - Swivaliage
22 ] Rail right 22 i nc

Low voltage setting X1
through solder bridges 5

Solder bridges for setting X3

The pin assignment of type MX636D corresponds to the usual convention for ZIMO decoders (such as MX634 or sound decoder MX644D) the low voltage:

The pin assignment of the MX636C type complies with the RCN-121 standard of the VHDM (RailCommunity) X1, X2, X3 open => 15V

X1 connected => 3V

X2 connected = 5V

X2, X1 connected => 6,5V
X3 connected =12V
X3, X1 connected => 14 V
X3, X2 closed =16V
X3, X2, X1 closed => 17 V

Conversion of the two types into each other via CV #8 possible at any time!

withCV#8=3 > MX636D is converted to MX636C, i.e. pins 13, 4 (outputs FO3, FO4) become logic level function outputs

(Pseudo-pragramming, value does NOT remain in CV) and: Pin 3 becomes output FO6 as logic level function output
and: Pin 2 is not used

with CV#8=4 > JIX636C is converted to MX636D, i.e. pins 13, 4 (outputs FO3, FO4) become "normal" function outputs *)

(Pseudo-pragramming, value does NOT remain in CV) and: Pin 3 becomes output FO5 as "normal" function output

Low voltage optionally also

*) "normal” function output, alsc called "amplified" output = suitable for direct connection of a consumer ( light, smoke generator, ... )
between any positive voltage (e.g. common Positive of the decoder or low voltage and this output.
"Logic level output" = output accepts voltage level 0 V and 5 V depending on switching state (0, 1), external amplification necessary, possibly directly suitable for LED.
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Capacitor as power back-up.

LT (e MX642 Top Side Capacitor negafive MX642 Bottom Side
b i S IS _Nnot the same — wi .
Ecolnotiouchl SGIUNCEISI OBt S (as the Ground torminal N (= wire side)

red ! .

purple g ———— Right rail
———— Speaker blad .
e pule grooier —=— | ¢ft rail

— 8% Motor right
—J& . \otor |eft
__blie()  Common positive (also Cap. pos.)

peal
brown - Fynction output FO2

Attention: —_— 1
—— 9" Fynction output FO1

DO NOT

) whie :
connect this SUSID (FCB, Senvo 2) elow Ve":‘;w. Eg:_tr:‘::éﬂ;;ghqt % Rear headlight
wire to ' Us Cl((F07 Senvo 1& 2. Common positive (also Cap. pos.) : Al e T
Ground ! Fu. output FO4 a2y votor left __green _ Fynction output FO1
Fu. output FQ5 ~ __orange yaciec right __brown - Function output FO2
Cap. pos Fu. output FOB back el _purdle - Speaker
_ = Right rail —purple . Speaker
gis identical to . o
he common positive terminal) Ground Switch input
Capacitor as power back-up. The SUSI outputs can altematively be used ]
(connect here if it isn't already wired through the plug) i;;?:;’ulsféz I:Z:Lé)(:t:i?oogzﬁf d(FO7’ FO8), ATTENTIN:
Programming pads, MX642D 5 C To P Side (as opposed to normal” outputs) ! MX642D. C bottom side T:ere are Io;nmog\;]es
d t touch ! 2, where the MX640D has
o ot oue - to be plugged in with the
; il i top side up, and oth
o i Rl e
Attenti Function output FO2 Speaker 1% oforright o be athe botiom.
DO NOT Function output FO1 Front headlight —— Motor le
o ihis Common positive Rear headlight |2l Plus {also ELKO Plus)
sy Capacitor negative SUSI Data (FO8, Servo 2) YW Rear light (= Lrev
wire to Groun Motor connection 1 SUSI Clock (FO7, Servo 1) _whie__ Front light (= Lfor
%/Iotor gonnectlon 2 Function output FO4 ¥ __ Function Output FO1
roun Function output FO5 = brown i
Cap. pos. LR?ﬂhEag'l Function outgut FO6 " puple ggggﬂg‘: HipF O
.20 gnt rai Switch input pupe Speaker
§|s identical to

he common positive terminal)

Capacitor as power back-up.
(if one is mounted in loco circuit board, it is usually connected via the plug)

: . The SUSI outputs can altemativel : . The SUSI outputs can altemativel
MX643P16 Top Side (with PluX16) be Used as SeIVo outputs. g ’C)Ic;asp. ng;P- glo)é643P 22 Top Side (with Plux22) be Used as SeIVo outputs. g
(same as Function output FO3 Switch input
SUSI Data (Servo 2) SUSI Clock (Servo 1 Ground) SUSI Data (Servo 2) SUSI Clock (Servo 1)
Cap. pos. —————— Ground ELKO Plus Ground
Motor right Front headlight Motor rechts Front headlight
Motor left Common poisitve (+) Motor links Common positive(+)
Right rail — (Index) Schiene rechts — (ndex)
Left rail Rear headlight Schiene links Rear headlight
Function output FO1 Speaker Function output FO1 Speaker
Function output FO2 Speaker Function output FO2 Speaker
Function output FO5 FO4
Function output FO7 FO6
Programming pads Programming pads,

do not touch ! do not touch !
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Total capacity of all connected capacitor must not exceed 5000uF. NO gold cap pack (GOLM...)!

MX644D, C Top View (with 21-pin ,MTC" connector)

+ 5V (200 mA) GROUND
Function output FO3 Speaker
Function output FO2 Speaker

Function output FO1
Common positive
Capacitor negative

Front headiight (= Lfor)

Rear headlight (= Lrev)

SusI Data 08 Servo 2{
)

L
e
.e
.0
e
C
-e
LR
L
L

.o

Motor 1 SUSI Clock (FO7, Servo 1)
Motor 2 Function output FO4
GROUND Function output FOS

Left rail Function output FO6

Right rail Switch input

Fo3 and FO4 on the MXE44C are logic level
oulputs, but “normal” aulputs on the MX644D

ATTENTION: Decoders installed by the loco manufac-
turer (OEM versions) may have fewer function otuputs
than shown here (i.e. only headlights, FO1, FO2), as the
model requires.

The SUSI outputs can alternatively
. ) be used as servo outputs;
MX645 wired top side

Programming pads,
do NOT contact!

Function Output FO3
Switch input (IN1, axis detector)

-
=
O
=
O
1
1
I

. SUSI Data (Servo 2, FO10, IN3) SUSI Clock (Servo1 FO9, IN2)
|

—EE Motor right

gp “ELKO Plus
%, GROUND””

ELKO as energy storage when needed.

-
-
-
- = m‘: Stirnl. vorne (= Lvor) 'Lf Motor left
= [ =———— Gem. Pluspol (+) e Rail right
= 22 Rl It
- C = PUPE Speaker een €T light (= Lrev)
- [——RuPe__ Speaker ——4eam Function Output FO1
: Function Output FO2
. Function Output FO4
~ Function Output FO6 FO9 and FO10 are logic level outputs
Function Output FO5
Function Output FO7

(usually on loco board and automatically contacted via connector)

MX645P16 top side (with PluX16)

Programming pads,
do NOT contact!

Function Output FO3

Switch input (IN1, axis detector)

ELKO

ELKO Minus
(equal

for MX645P22 as well as for MX645P16.

GROUND) UDD (T

Plus

The SUSI outputs can alternativel
D CICTCI | - be used as se’;vo outputs; ¥
=
— SUSI D (Servo 2,FO10,IN3) SUSI Clock (Srv1,FO9,IN2)
- ELKO Plus GROUND
= Motor right Front light (= Lfor)
— Motor left Com. Plus (+)
- Rail right --- (Index) / Function Output FO8

Rail left Rear light (= Lrev)
Function Output FO1 Speaker
Function Output FO2 Speaker
Function Output FO4
Function Output FO8
Function Output FO5
Function Output FO7

Capacitor as back-up power.

Atte
(If not mounted on loco board and connected via plug) v

There are engines where
the decoder must be
(Is the same plugged in normal (with

as common 64 4 the side top up| while on
CAP. positive) X D, C Bottom View others & must be

Pos. insened upside down

Attention:

CAP. neg. Is
not the same
as GROUND !
CAP.
Neg.

ATTENTION:
Factory installed decoders in vehicles ("
versions) may have fewer Fu outputs tt
here, depending on the requirements
respective model.

Total capacity of all connected capacitor must
not exceed 5000uF. NO gold cap pack (GOLM...)!

MX645 (all types) bottom side

+ 5V (200 mA) for servos etc. -- connect to tantalum

l . . l I . [ = Function Output FO2

- E=b—g,%? Function Output FO1

1 l 2 Rear light (= Lrev)
. Rail left
. I ' [=——= Rail right

IE-—Q, Motor left
[ =———— Motor right

orange

ELKO Plus
ELKO Minus (same as GROUND)

solder pads on the bottom side
3|3
2

Also see chapter 7, “ Loco or adapter boards*

ELKO
MX645P22 top side (with Plux22) Plus wimnus
Programming pads, The SUSI outputs can alternatively (equal
do NOT contact! be used as servo outputs;

Function Output FO3 Switch input (IN1, axis detector)
SUSI D (Servo 2,FO10,IN3) SUSI Clock (Servo 1,FO9,IN2)
ELKO Plus GROUND

Motor right Front light (= Lfor)

Motor left Com. Plus (+)
Rail right — (Index) / Function Output FO8
Rail left Rear light (= Lrev)
Function Output FO1 Speaker
Function Output FO2 Speaker
Function Output FO5 Function Output FO4
Function Output FO7 Function Output FO6

Total capacity of all connected capacitor must not exceed 5000uF. NO gold cap pack (GOLM...)!

il
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..F

MX646,
{= wie side)

..R, Top Side

MX 646, ..R, ..F Bottom Side

(= scider pad side)

- Additonal o demal copacion (max 220 wF) for uninkesTupid sound (nnedohar sde © Ground )

MX646N,

W Top Side

- Additonal e semal capadior (max 220 uF) for
——— Common positive
Rear headik

Front headl
Left rail ant

m lel\

2 x Speaker

upld sound (

SUSI Plus
SUSI Clock
SUSi Data
Ground
i
]
| H
L3
MX646N, . W Bottom Side
side © Ground )
2 % purple
2 x Speaker
S8 Cock Motor right
SUSI Data Motor left
Ground Right rail
rail
Front headlight
Rear head|
Function output FO1
Function output FO2

SUSI Clock - FO3
SUSI Dala - FO4

GRND e

Common positive
Function Output FO2
Function Output FO1

2 % Speaker

MX649, ..R, ..F Top View

MXE649N, ..L Top View

SUSI Clasck - FA3
SUSI Dala - FO4

Rear headlight (= Lrev) GROUND Rear headlight (= Lrev)
Front headlight (= Liar) Caran poitive Front headight (= Lior)
Leslt rail Fuifietion aitpul FO2 Lef rail

Right rail Functien cutput FO1 Right rail

Modor baft —
Meter right

Modor left

2 % Speaker Medor right

MXG647N, . W Top Side

—— Function output FO1
—— Common positive
Rurhoadli?ﬂ

[ayiesat

nghl tlll

Motntrl M
2x Spoaker

MX658N18
Connector Side (Next 18)

Bottom Side Function output FOB

Functon output FOS

Motor right m'-':"hz:
— Loudspeaker
E‘vg’:‘z:m h su%ldm; Fo‘ l:fm ( é__%%umé
Rear headlight Fu-Or "
Motor
bt BEREAE O e
when QV#124,80 7= 1

MX648 Top View with wires

Moter ¢
le hg‘digm{ ﬁu (white)
llcmr left

poslqm |Nue)

mauq

e Resr haadight (» Lrev) (yelow

i runwmoﬁrm Igrey:] U

2 Ky Function FO2 |beown)
- 2 x Spesker (viaelt, viok)

MX648 Top Side pin-out MX648P (with PluX16)

dala dock
SUSI, Serve 2, FO6 g <z=3 SUSI, Servo 1, FO5
— GROUND

SuUsI, Servos(z 1) or FO6, FOAS
Funcuon output FO3 gz Com. positive (+)

GROUND

Motor right Front light (= Lfor) Motor right Front light (= Lfor)
Motor le Com. positive (+) Motor left Com. posmve (+
Right rail Fu-output FO4 Schiene rechts - (Index
Left rail Rear Ilght (= Lrev) Schiene left  Rear llght ( mek)
Function output FO1 Speaker Fu-output FO 1 Speaker
Function output FO2 3 Speaker Fu-output FO 2 Speaker
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| 3 Address and CV Programming

ZIMO decoders can be programmed in

- “Service Mode” (on the programming track) for assigning a new address or reading and
writing CV content, or in

- “Operations Mode” (a.k.a. “Programming on the main” or “PoM”), which is done on the
main track; programming CV’s “on the main” is always possible in operations mode. How-
ever, an acknowledgement of successful programming steps or reading out CV’s is only
possible with a RailCom capable DCC system.

HELPFUL HINTS FOR CV PROGRAMMING:

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

CV programming is not the same for all CV’s. While the programming procedure is the same for all
CV'’s, the calculation of the individual CV values varies.

For some CV'’s it is obvious what the value is supposed to be and can easily be derived from the
“Range” and/or “Description” column in the CV table. This kind of CV can be compared to volume
control.

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

CVv Denomination Range | Default |Description
Entered value = internal speed step assigned to
1-252 lowest cab speed step.
#2 Vstart (See add. 2 L e
notes) Bit 4 in CV # 29 has to be 0; otherwise individual

speed table is active.

The “range” column states that any value from 1 to 252 may be used. The higher the value the faster
the engine runs at speed step 1 and vice versa.

Another similar CV is the “dimming” factor in CV #60:

CV Denomination 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 states that any value from 1 to 252 may be used and in the “description” col-
umn it is explained that the brightness of the light increases with the value.

Other CV'’s are easier to understand if you think of them as small switch boards, where you can turn
individual switches ON or OFF. Such a CV is made up of 8 “individual switches” called Bits and the
group of Bits is known as a Byte (which is the CV itself or the switch board, if you will). On some CV’s

you can change the setting of all 8 Bits (switches) and on others only a select few. The Bits (switches)
are numbered from 0 to 7 and each has a specific value (see the chapter “Converting binary to
decimal” for more on binary calculations). Each Bit is turned ON by adding its value to the CV and
turned OFF by subtracting its value. Add up the values of each Bit you want to turn ON and enter the
total to the CV.

One such CV is CV #29:

CvV Denomination Range | Default | Description

Bit O - Train direction:

. 0 =normal, 1 =reversed
Basic

configuration Bit 1 - Number of speed steps:

0=14, 1=28
Note: 128 speed steps are always active if corresponding in-
formation is received!

Bit 2 - DC operation (analog): *)

CV #29 is calculated by
adding the value of the
individual bits that are

to be “on”: 0=off 1=o0on
Values to turn “on”: Bit 3 - RailCom (,bidirectional communication*)
Bit 0: 1 0 = deactivated
#29 g@: ;5‘21 0-63 14 1=activated see CV #28!
Bl Bit 4 - Individual speed table:
Bit 4: 16 0 =off, CV# 2, 5, 6, are active.
Bit 5: 32 = i ‘ _
Eiletel 1 =on, according to CV ‘s # 67 — 94
Bit 7: 128 Bit 5 - Decoder address:

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

Bits 6 and 7 are to remain 0!

ZIMO MX21, MX31...
cabs also display the
individual bits;
calculating bit values is
no longer necessary!

As explained in the description column of that CV, you can only change Bit 0, 1, 2, 3, 4 and 5. Bits 6
and 7 have to remain OFF (0) because they are not yet used for anything. To calculate the total CV
value you have to first look at the description field of that CV and determine which Bit (switch) you
want to have ON. Let's say we want speed steps 28 active, reverse the loco’s direction because it
doesn’t agree with the cab’s direction indication 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
“Denomination” field 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.

Lastly there is a third kind of CV that sort of fits between the other two. Here you don’t have to worry
about Bits and their values. With those CV'’s the digit’'s position and value determines a specific ac-
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:

i
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CcVv Denomination Range | Default | Description

0 Back-EMF compensation is calculated by PID al-

(is equal | gorithm  (Proportional/Integral - Differential);

to 55, modifying these values may improve the com-
mid- pensation characteristics in certain cases.

range) | g gg: for ,normal* DC motors (LGB etc.)
100 - 199: for coreless (MAXXON, Faulhaber,
But: etc...)

defaultis | Tens digit: Proportional (P) value; by

Back-EMF control 0-199 | 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. of 1 —4 and 6 — 10 (instead of the
MAXXON, default 0 = 5).
FAUL'| Ones digit: Integral (1) value; is set by
HABER! default to a mid-value.
Use The Integral effect can be modified
“100” with settings of 1 — 9 instead of
instead. the default 0 = 5).

As you can see in the “Range” field you can use any number between 0 and 199. However if you read
the “Description” field it explains that each digit position controls 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. The hundredth digit acts just like a switch. If you
use the hundredth digit (1__) the coreless motor control is turned ON. If you don’t use it (_xx), the
function is turned OFF. So for a normal DC motor you would only use the ones and tenth digit. With
the tens digit (0 — 9) you can modify the proportional value and with the ones digit (0 — 9) the integral
value.

Don’t worry about the terms “proportional” or “integral” - just use the “Step by step CV adjustment
procedure” later in the manual.

3.1 Programming in “Service mode” (on programming track)

The decoder must be unlocked, before it is possible to program, with

CV #144 = 0 or = 128 (the latter prevents decoder updating but allows programming).

This is normally the case (CV #144 = 0), but the programming lock is often activated in many sound
projects to prevent accidental changes. It is therefore useful to check this CV, especially when pro-
gramming attempts have already failed.

Acknowledgments of successful programming steps as well as CV read-outs on the programming
track are accomplished by power pulses, which the decoder generates by briefly actuating the motor
and/or headlights. If the motor and/or headlights do not draw power (i.e. they are not connected) or
the power draw is too low, acknowledgments for successful programming or CV read-outs are not
possible.

To make acknowledgments possible in such cases activate CV #112 bit 1, which enables the decoder
to use an alternate acknowledgment method by sending high frequency pulses from the motor power
amplifier. It depends on the digital system in use, if this procedure is successful or not.

cv Denomination Range | Default | Description

= 0: Decoder unlocked. Free programming and
updating is possible.
. Bit 3 = 1: CV-write lock for POM (=OP PROG mode),
Programming and except CV#144 itself
Update Lock Bit 4 = 1: ACK sound at CV programming
Bit 5 = 1: CV-read lock in “Service Mode”

CLE Y Bit 6 = 1: Decoder programming in ,Service Mode" is
#144 | Note: The programming | 3,4,5, or blocked to prevent unwanted programming.
lock has no effect on 6,7 255 Note: Programming in “Operations Mode" is not
CV #144 and is there- locked because any such programming only
fore always accessible applies to the active loco address and
for unlocking. reprogramming the wrong locomotive is
therefore not possible.
Bit 7 = 1: Software updates via MXDECUP, MX31ZL or
other means are blocked.
Bit 1 = 0: Normal acknowledgment in “Service Mode*;
motor and headlight pulses.
#112 Special ZIMO 0-255 0 = 1: High frequency pulses instead of normal

configuration bits acknowledgments from motor and headlights.

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

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

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

CV #3, 4 — acceleration and deceleration CV’s are often set to higher values (i.e. 12).
CV #33 and following — the functions are often mapped to a specific loco model...
...and of course the sound CV'’s (from CV #265) and (less frequently) all other CV's.



Page 16

Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX660

3.2  Programming in “Operational Mode” (on-the-main “PoM”)

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

All ZIMO decoders are equipped with bidirectional communication (“RailCom”) and can therefore
(with a corresponding DCC system such as ZIMO MX31ZL and all devices of the new MX10/MX32
generation) read, program and acknowledge successful CV programming steps in operations mode
(on the main track). This requires RailCom to be activated, which is the case if the following CV’s are
set as:

CV #29, Bit 3 = 1(usually cv#29=149 AND CV #28=3

This is usually the default setting, except in certain sound projects or OEM CV sets, where they need to
be set prior to all other programming.

cv Denomination Range | Default | Description
Bit 0 - RailCom Channel 1 (broadcast)
O=off 1=on
Bit 1 - RailCom Channel 2 (Data)
O=off 1=on
#28 | RailCom Configuration | 0-15 3 Bit2- dgaCt"f;a‘ef ow r(e‘,’ep“%r\‘N e
0=o0 =on (since }
Bit 3 - deactivates OW transmission via Railcom
0=off 1=on (since SW 40.5)
Bit 6 - High current RailCom (MX699 series only)
0=off 1=on
14 =
0000 1110
Bit3 =1 Bit 2 - DC operation (analog): *)
Basi " (“RailCom” is 0 = disabled 1 =enabled
429 IR 0-63 switched on)| Bit 3 - RailCom (,bidirectional communication*)
- and 0 = deactivated 1 = activated
151 |Bit4-Individual speed table:
(28 or 128 0 =off, CV#2, 5 and 6 are active.
speed steps 1 =on, according to CV ‘s # 67 — 94
:;?igncei‘;'_ Bit 5 - Decoder address:
bled) 0 = primary address as per CV #1
1 = ext. address as per CV #17&18

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

cv Denomination Range | Default | Description
The decoder ID (serial number) is automatically entered
Decoder-ID during production: The first Byte (CV #250) denotes the
#250 Also identifies decoder decoder type; the three other Bytes contain the serial
#0251 type with number.
#2520 Read only - The decoder ID is primarily used for automatic address
#253' CV #250 = Decoder assignment when an engine is placed on the layout
type track (future function) as well is in conjunction with the
(see chapter 2) “load code” for “coded” sound projects (see CV #260-
263).
“Load code” New ZIMO sound decoders can be ordered for a small
#260, fee with the “load code” pre-installed, which entitles the
#261, for } B user to install “coded” sound projects of a selected
#262, | “coded” sound projects sound bundle.
#263 The load code can also be purchased and installed by
the user at a later date: see www.zimo.at.
Reading out this CV always result in “145”
Manufacturer ID ("10010001”), the number issued for ZIMO by the
and Read only NMRA.
This CV is also used for various resetting processes
Reading out with the help of Pseudo-Programming.
HARD RESET the decoder ] . _
with CV#8=8 I h Pseudo-Programming means that the entered value is not really stored, but
orCV#8=0 E:Zv;ys\:ru;:v.ss rather used to start a defined action.
48 e 145 | cVv #8 = “3” > Converting a MX634D to MX634C
or umber. | (= ZIMO) | CV #8 = “4” 5 Converting a MX634C to MX634D
Configure decoders as "C-type” of | Eor pseudo CV #8 = “8” > HARD RESET(NMRA standard);
D'fype (VX634 only): programming all CV'’s return to the last active CV set or sound
stgf)%,:m = normal outputs on?” cotamn project, or the default values listed in this CV table if
MX634C: ) on the right. no such set was active before.
FO3,F04 = logic level outputs CV #8 = “9” = HARD RESET for LGB-MZS operation
] ) (14 speed steps, pulse chain commands).
eI O Further options: see chapter “CV Sets”!
This CV holds the firmware version number currently in
SW-Version Number the decoder.
Read only With the help of “Pseudo-programming” it also helps to
Also see CV #65 for program decoders with DCC systems of limited range:
SRR N Pseudo- Ones digit = 1: Subsequent programming value + 100
#7 and programming - =2 ...+ 200
. lana-
special procedures for pro- u?netffﬁfﬂsm Tens digit = 1: Subsequent CV number +100
gramming with “Lokmaus-2 =2 +200
and other “low level” sys- -~
tems etc. =0: ... +900
Hundreds digit = 0: Revaluation applies only once
=1: ... until power-off
SW- This CV indicates a possible sub-version number of a
Sub-Version Number main version noted in CV #7.
#65 Read only - ) . .
Also see CV #7 for The entire SW version number is thus composed of
main version number CV #7 and #65 (i.e. 28.15).

i
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3.4 The vehicle address(es) in DCC mode

cv Denomination Range | Default | Description

Decoders are usually delivered with default address 3 (CV #1 = 3), for the DCC as well as the MM A common consist address for 2 or more engines can
(Méarklin Motorola) format. All aspects of operations are possible with this address but it is recom- 0. be entered in this CV to each loco of the same consist.
mended to change to a different address as soon as possible. 1-127 If CV #19 > 0: Speed and direction is governed by this
The address space required for DCC exceeds the range of a single CV, up to 10239 in fact. Address- #19 Consist address 129 - 255 0 consist address (not the individual address in CV #1 or
es higher than 127 are stored in CV #17 and #18. Bit 5 in CV #29 is used to select between the short o LA AT e e (7t L e
address in CV #1 and the long address in CV's #17/18. e ac.idress or '@'V'du_al a(.jdress, see CV's #21 & 22.

Bit 7 = 1: Driving direction reversed
Most digital systems (with the possible exception of very old or simple products) automatically calcu-
late the value for the CV’s involved and also set Bit 5 in CV #29 to the proper value when writing the Extended consist ad- The value of CV20 multiplied with 100 added together
address, so that the user does not have to deal with the necessary coding. P dress el 8 with the value of CV 19 which result is the address at

consist.

From SW version 36.6 e.g. CV20= 12, CV19=34 is address. 1234
cv Denomination Range | Default | Description CV20=100, CV19=00 is address 10000

The “short’ (1-byte) loco address (DCC,MM) Functions so defined here will be controlled by the con-

DCC: sist address.
1-127 In the case of DCC: Bit 0 = 0: F1 controlled by indivi
) ’ s . =0: y individual address
#1 Short Address MM: 3 The address in CV #1 is only valid if CV #29, Bit 5 = 0. Consist functions =; .... by consist address

1-80 Otherwise, if CV #29 Bit 5 = 1, the long address in CV #21 F1-F8 0-255 0 Bit 1

1
#17 + #18 applies. :19 F2 controlled by individual address

.... by consist address

#17 128 The long DCC address applies to addresses >127.

Extended (long)
address 128 | tis only active if CV #29 Bit5 = 1.

_ Bit 7 = 0: F8 controlled by individual address
#18 10239 =t

.... by consist address

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

Bit 0 = 0: FO (forw.) controlled by individual address
=1: .... by consist address

Bit 1 = 0: FO (rev.) controlled by individual address
=1: .... by consist address

0: F9 controlled by individual address
.... by consist address

F10 controlled by individual address
.... by consist address

1:
0:
1:
0: F11 controlled by individual address
1:
0:
1:

14 =
0-63 Bit 2

0000 1110 . X
Consist Functions

#99 Basic Configuration

with n
Bit5=0 #22 F9 - F27 0-191 0 Bit3
(for short
address)

Bit 5 - Decoder address selection: and Bit 4
0 = short address as per CV #1 headlight control
1 =long address as per CV #17+18

.... by consist address

F12 controlled by individual address
.... by consist address
Bit7 =1: F13 - F27 (all') ....by consist address
ofi “« fatiry” Bit 6 = 1: SW-Version 37.0 and later! Auto-Consist: The
Decoder-controlled consisting (a.k.a. “Advanced consisting”) system changes automatically between individual and

The combined operation of two or more locomotives (consisting) can be managed by go::(;stthidgtrs:rshg:gﬁeog;hfotm el O e

Bit 5

- the DCC system (common practice with ZIMO systems, without changing any decoder CV’s) or

- by programming the following decoder CV'’s individually, but can also be managed by some
DCC systems (often the case with American made systems).

This chapter only covers the decoder-controlled consisting!
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3.5 Analog operation

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

To allow analog operation
CV#29,Bit2=1

must be set. This is usually the case by default (CV #29 = 14, which includes Bit 2 = 1), but analog op-
eration may be turned off in many sound projects (sound decoders). It is recommended to turn ana-
log mode off when operating strictly on DCC!

The actual behavior during analog operation, however, is strongly influenced by the locomotive con-
troller (power pack). Especially in conjunction with a weak transformer, it is easily possible that the
track voltage collapses when the decoder (motor) starts to draw power which, in the worst case, may
lead to intermittent performance.

There are some adjustment possibilities for analog operation where motor control and function out-
puts are concerned; these CV'’s can of course be read-out or programmed only with a DCC system or
other programming device.

cv Denomination Range Default | Description
14 = Bit 2 — Automatic DC operation (analog): *)
0000 1110 0 = disabled 1=enabled
#29 Basic Configuration 0-63 Bit2 = 1
(enables
analog op-
eration)
Defines functions that should be “ON” in analog mode.
Bit 0 = 0: F1 is OFF in analog mode
=1: ...ON in analog mode
X Bit 1 = 0: F2 is OFF in analog mode
#13 Anallo:g1 fuggtlons 0-255 0 Bit1=1: ...ON inanalog mode
e R (ORI F3, F4, F5, F6, F7
Bit 7 = 0: F8 is OFF in analog mode
Bit7 =1: ...ONin analog mode

2007

cv Denomination Range Default | Description

Defines function outputs that should be “ON” in analog mode.

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

Bit 1
Bit 1
67 Bit2 =

1

0: FO (rev) is OFF in analog mode
1: ...ON in analog mode
0:
1:

Analog functions
FO v&r, F9 - F12, therefore | it 2 =
#14 Analog momentum 0-255 Bit0=1 |-eeiisF10. F11. F12

and Bit1=1 . N )
Bit6 = 1: | Bit 6 =0: Analog operation with acceleration and
deceleration according to CV #3 and #4,
especially useful for sound
Bit 6 = 1: Analog operation without acceleration and
deceleration according to CV #3 and #4.

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

F9 is OFF in analog mode
...ON in analog mode

Regulated Analog

Note: Actual decoder settings may differ from the default values if a sound project is on the decoder; in particular, the motor regulation
(CV #14, Bit 7) is often enabled. The regulation only works well with power packs that apply “clean” DC voltage (i.e. with an LGB 50
080); otherwise it is better to turn the motor regulation off.

3.6 Motor Regulation

The speed curve

There are two types of speed curves, which are selected with
CV #29, Bit 4

0: 3-step curve (defined by 3 CV’s)
1: 28-step curve (defined by 28 CV’s)

3-point speed table: the lowest, highest and medium speed is defined by the Configuration Variables
#2 (Vstart), #5 (Vhigh) and #6 (Vmid) (=external speed step defined by slider position). This is a sim-
ple way to quickly establish a speed range and its curvature.

%~ The three-step curve is usually sufficient.

28-point speed table (a.k.a. "free programmable speed table”): with the help of CV'’s #67 - 94, all 28
external speed steps can be freely assigned to the 128 internal speed steps. These 28 CV'’s apply to
all speed step modes (14, 28 and 128). If 128 external speed steps are used, the decoder adds the
missing intermediate values by interpolation.

Ve BT XL HE

250 250 250
P ER] 210 J 220 210
%3 & 3% 3 % 3 2% 3
FEER 9 20 3 203 20 3
21 3 & 30 3 216 36 3
ER 5 CE EE 23
803 § ) 180 3 180 3 180 3
83 % S e e I
10 7 Siemaspentdter 1S ®3 %3 i3
183 & 3 183 LE
1303 130 3 3 3
e K 120 3 120 3 120 3
1103 . 10 3 10 3 10 3
100 3 R Sightly bent 100 3 100 3 100 3

BI— & (default) characterisitc| 213 23 23 Example of a freely
707 & id = 1 (equals 85) %7 %3 %3 programmed speed
E & Vstart = 2 o &3 LE| curve according to
%03 25, Vhigh = 1 09 Clipped linear speed curve 09 =03 the values entered
FERSS 23 Vstart = 10, Vhigh = 165, FEE %3 in to configuration
%03 (equals 252) 33 a0 303 Clipped anjd bent speed curve EE| 9

#3 Cehter 23 %3 Vstart = 1§, Vhigh = 180, Vmid = 6 23 variables #67 - 91
0 ] ' 3 03

122456789 ONRBUBEYEY  DR2ZNZBTD 123456789
CEX R L s Y]

NRRUBETE | DAREASBTD
EEEYEX T LA =

0ok ZEE U @ 1 EEEEY]

123456789 UNRBUSKTRSD DAZZUSITB 123456789 ONRBUSETEY  DARRUSBIB
se e 0 = 54 %@ 2 e W BT =
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cv Denomination Range Default | Description
Start Voltage Internal speed step (1 ... 255) applied as
#2 Vstart 1-255 1 lowest external speed step (= speed step 1)
with 3-point table if (applies to 14, 28, or 128 speed step modes)
CV #29,Bit4=0 = 1: lowest possible speed
Top Speed 0.1 Internal speed step (1 ... 255) applied as
. ' highest external speed step
Vhigh
#5 ) ) 0-255 | cormesponds (14, 25 or 128, depending on the speed step mode
with 3-step curve if ° selected in CV # 29, Bit 1)
CV #29,Bit4=0 255 ’
=0 = 1 (same as 255): fastest top speed possible.
Internal speed step (1 ... 255) applied as
medium external speed step (that is, speed step
1, 7, 14 or 64 depending on the speed step mode se-
Medium Speed i to Vo 1 lected in CV #29, Bit 1)
#6 Yo of the val- | (=@ 130ftop | "1" = default (Medium speed is set to one third of top
uein speed) speed. l.e., if CV #5 = 255 the curve is the same as if
CV #5 CV #6 would be programmed to 85).
The speed curve resulting from CV #2, 5 and 6 is au-
tomatically smoothed out.
Bit 1 - Number of speed steps:
0=14, 1=28/128
Basic 14 =
#29 configuration 0-63 0000 1110
with Bit 4 =0

(3-speed step) | Bit 4 - Individual speed table:
0 = off, CV # 2, 5 and 6 are active.
1 =on, according to CV ‘s # 67 — 94

User programmable speed table.

#67 Each CV corresponds to one of the 28 external speed
Individual speed table, o steps that can be “mapped” to internal steps (1 —

. . 0-255 ) 255)

#94 if CV #29, Bit 4 = 1 )

*) The 28-point default curve is also bent in the lower
speed range.

Speed step multiplication by “n/128”
(n is the trim value in this CV)

#66: for forward direction

#95: for reverse direction

#66 Directional 0-255
#95 speed trimming 0-255

oo

The reference voltage for motor regulation

CV # 57 specifies the base voltage used for motor regulation. For example: if 14V is selected (CV
value: 140) the decoder tries to send the exact fraction of this voltage, determined by the speed regu-

lator 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 precisely, the rectified
and processed voltage inside the decoder, which is about 2V lower) doesn'’t fall below the absolute
reference voltage.

The default value “0” in CV #57 selects the “relative reference”, which automatically adjusts the refer-
ence voltage to the available track voltage. This setting is only useful if the system can keep the track
voltage constant at all times (stabilized track output) and the resistance along the track kept to a mini-
mum. All ZIMO systems keep the track voltage stable even older systems, but not every system from
other manufacturers do, especially the relatively cheap systems built before 2005. It is not recommend-
ed to set CV #57 to “0” with systems that don’t keep track voltage stabilized. Instead set this CV about
2V below track voltage (i.e. 140 for 16V).

CV #57 can also be used as an alternative to CV #5 (top speed), which has the advantage that the full
resolution of the 255 speed steps remains available.

cv Denomination Range Default | Description

Absolute voltage in tenth of a volt applied to the motor at
full speed (max. throttle setting).

Example: A system from another manufacturer is set to
22V at idle but drops to 16V under load: A good setting
would be CV #57 = 140...150.

CV #57 = 0: automatically adjusts to the track voltage (rel-
ative reference); only useful with stabilized track voltage.

#57 Voltage reference 0-255 0

Tweaking the motor regulation

The motor’s performance, especially at crawling speeds (as judder-free as possible), can be fine-
tuned with the following CV’s:

CV #9 — Motor control frequency and EMF sampling rate
The motor is controlled by pulse with modulation that can take place at either low or high frequency.

Low frequency (30 — 159Hz) is only useful for very few locomotives with very old motors (i.e. AC mo-
tors with field coils instead of permanent magnets).

High frequency (20 kHz by default, up to 40 kHz as per CV #112) on the other hand is quiet and
easy on the motor.

Power to the motor is interrupted periodically (50 — 200 times/sec.), even when operating at high fre-
quency, in order to determine the current speed by measuring back-EMF (voltage generated by the
motor). The more frequent this interruption takes place (sampling rate), the better; but that also caus-
es power loss and increased noise. By default, the sampling frequency varies automatically between
200Hz at low speed and 50 Hz at maximum speed.

CV #9 allows the adjustment of the sampling frequency (tens digits) as well as the sampling time
(ones digits). The default value of 55 represents a medium setting.

CV # 56 — The PID regulation
The motor regulation can be tailored to motor type, vehicle weight and so on, by using different Pro-
portionaI-/ntegraI-DifferentiaI values. In reality, changing the differential value can be omitted.

CV #56 allows the proportional value (tens digit) as well as the integral value (ones digit) to be set in-
dividually. The default value of 55 represents a medium setting.
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Fine-tuning suggestions (if default settings are not satisfactory):

Vehicle, Type of Motor CV#9 | CV#56 |Remarks

“Normal” modern Roco engine =95 =33 Means high sampling rate at low load; reduced rate at
higher load to prevent loss of power.

Typical N-scale engine =95 =55
Also recommended: CV #2 = 12, CV #147 = 60

Fleischmann “round motor” =89 =91 From SW version 31: CV #145 = 2
(Attention: often helpful — remove suppressor compo-
nents.

Small coreless (Faulhaber, Maxxon _ _ L

or similar) =51 =133 The stronger the motor, the weaker the regulation is
set to avoid overshoots, the integral component never-

Large coreless (O gauge or larger) =11 =111 theless provides for full load regulation.

cv Denomination Range Default | Description
55 55 = 55: Default motor control with high frequency
. (20/40kHz), medium EMF sampling rate that automatically ad-
High High | justs between 200Hz (low speed) and 50Hz and medium EMF
frequency, | freuency, | sampling time.
#9 medium medlu'm <> 55: Modification of automatic adjustments with:
sampling | Sca@nning tens digit for sampling rate and
rate rate ones digit for sampling time.
Tens digit 1 - 4: Lower sampling rate than default
ise!
Motor control frequency . (,'ESS no'se'),
and Tens digit 6 - 9: Higher sampling rate than default
01-99 (to combat juddering!)
EMF sampling High Ones digit 1 — 4: Shorter EMF sampling time
(Algorithm) frequency (good for coreless motors, less noise, more power)
with Ones digit 6 - 9: Longer EMF sampling time
modified (may be needed for round motors or similar).
sampling Typical test values against jerky driving:
rate. CV #9 = 55 (default) -> 83, 85, 87, ...
CV #9 = 55 (default) > 44, 33,22, ...
#9 =255 - 176: Low frequency (for old motors only!) —
PWM according to formula (131+ mantissa*4) *2exp. Bit 0-4 is “mantissa”; Bit
255-176 5-7 is “exp”. Motor frequency is the reciprocal of the PWM.
Examples:
Low #9 = 255: frequency at 30 Hz,
#9 = 208: frequency at 80 Hz,
frequenCy #9=192: frequenc§ at 120 Hz.
Special ZIMO 0
#112 configuration bits 0-255
Bit 5 = 0: 20 kHz motor control frequency
= 1: 40 kHz motor control frequency
= 55: Default setting using medium PID parameters.
55 =0 - 99: Modified settings for “normal” DC motors.
=100 - 199: Modified settings for coreless motors
medium (Faulhaber, Maxxon etc.)
P and | value sePtIt!:r:g 55 Tens digit 1 - 4: Lower proportional value than default
#56 For Tens digit 6 - 9: Higher proportional value than default
BEMF motor regulation 01 - 199 Ones digit 1 - 4: Lower integral than default
Ones digit 6 - 9: Higher integral than default
modified . . K -
settings Typical test values against jerky driving:
CV #56 = 55 (default) > 33,77,73,71, ..
Useful initial test value: 20.
#147 EMF — Extended 0-255 0 For Fleischmann motors

sampling time

Values too small cause engine to stutter, values too big
worsens the regulation at low speeds.

Tips on how to find the optimal CV #56 settings:

Start with an initial setting of CV #56 = 11; set the engine at low speed while holding it back with one
hand. The motor regulation should compensate for the higher load within half a second. If it takes
longer than that, increase the ones digit gradually: CV #56 = 12, 13, 14...

With the locomotive still running at a low speed, increase the tens digit in CV #56. For example: (if the
test above resulted in CV #56 = 13) start increasing the tens digit CV #56 = 23, 33 ,43...as soon as
juddering is detected, revert back to the previous digit - this would be the final setting.

Load Compensation, Compensation Curve and Experimental CV’s

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

100% load compensation is useful within the low speed range to successfully prevent engine stalls or
run-away under light load. Load compensation should be reduced as speed increases, so that at full
speed the motor actually receives full power. Also, a slight grade-dependent speed change is often
considered more prototypical.

Locomotives operated in consists should never run at 100% load compensation, in any part of the
speed range, because it causes the locomotives to fight each other and could even lead to derail-
ments.

B E el The overall intensity of load compensation can be
L E g e, . defined with CV # 58 from no compensation

VE \ ’"'33’55';3:?@ (value 0) to full compensation (value 255). Useful
1% 3 s ey Tm

=3 o n, values range from 100 to 200.

‘%; ’@ For a more precise or more complete load com-
23 pensation over the full speed range use CV #10
bE and CV #113 together with CV #58 to define a 3-
3 : N point curve.

i
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cv Denomination Range | Default | Description
Intensity of back-EMF control at the lowest speed step.
If required, an “intensity curve” can be achieved using
CV #10, 58 and 113 to reduce load regulation at higher
speeds.
#58 BEMF intensity 0-255 255 Example:
# 58 = 0: no back-EMF
# 58 = 150: medium compensation,
# 58 = 255: maximum compensation.
Assigns an internal speed step where back EMF inten-
#10 Compensation cut-off 0-252 0 sity is reduced to the level defined in CV #113. CV #10,
This CV is seldom required #58 and #113 together define a back-EMF curve.
= 0: default curve is valid (as in CV #58).
The BEMF intensity is reduced to this value at the
. speed step defined in CV #10.
#113 | Compensation cut-off |, .o 0 CV #113 together with CV's #58 and #10 form a 3-point
This CV is seldom required BEMF curve.
= 0: actual cutoff at speed step in CV #10. Usually
CV #10 is also set to 0.
--- CV #145 = 1: Special setting for Fleischmann round
Experimental CV's f metor.
erimenta s for
et pumoses — CV #147 Sampling time —
’ Useful initial value: 20;
Too small a value leads to jerky behavior.
to find out whether Too large a value leads to poor low speed control.
“_certari1n automatict_ 0= automatic control (CV #147 has no effect)
settings have a negative
effect on motor -~ CV#148 D-Value —
regulation Useful initial value: 20;
Using thesé Too small a value leads to poor regulation (regulates
14 experimental CV's will too little, too slow, engine judders (rather slowly).
#145 deactivate the automatic 0 Tpo large a valueileads to over compensation, the en-
#147 settin 0 gine runs rough/vibrates.
gs.
#148 0 0 = automatic control (CV #148 has no effect)
#149 0 --- CV #149 P-Value -
#150 0 0 = automatic control (CV #149 has no effect)

CV’s #147 — 149 will
likely be removed again
from the decoder SW at

some time.

CV #145=10,11,12,13
for C-Sinus motors
See chapter 6 (Installa-
tion)

1 = P-Value is fixed as per CV #56 (tens digit)

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

Example: CV #58 = 200, CV #10 = 100, CV #113 = 80
und CV #150 = 40 --> Result: Regulation at speed
step 1 is 200 (of 255, almost 100%), at speed step 100
it is 80 (@1/3 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!

I s
i
The Motor Brake

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

cv Denomination Range Default | Description

= 0: brake not active

Ones digit: 1 - 9: The motor brake is gradually actuat-
ed (over a period of 1, 2 ... 8 seconds, up to full brak-
ing power by shorting both motor power amplifier) if
target speed is not reached (not slowing down) after
cutting power to the motor (Zero PWM to the motor).
The higher the value, the faster and harder the brake
is being applied.

Tens digit: 1-9: Reduction of the motor regulation if
consist-key is active. The values 1-9 reduce the con-
trol to 10%-90% of the value set in CV #58.

#151 Motor brake

3.7 Acceleration and Deceleration:

The basic acceleration and deceleration times (momentum) are set with
CV’s #3 and #4

according to the relevant NMRA standard, which demands a linear progression (the time between
speed step changes remains constant over the whole speed range). For simple smooth drivability use
values 3 or higher but for really slow starts and stops start with a value of 5. Values over 30 are usual-
ly impractical!

Acceleration and deceleration behavior, especially starting and stopping, can be further improved by
the “exponential” and “adaptive” acceleration/deceleration features (CV’s #121, 122 and 123).

The sound project in sound decoders always comes with different values in CV’s #3 and #4 (as well as

many other CV’s) than what is listed in the CV charts. Often the sound can only be played back correct-
ly in conjunction with the acceleration times provided by the sound project (or certain minimum values),
so the sound project’s default values should therefore not be changed too much.

To eliminate a start-up jolt after changing the direction, caused by gear backlash in gearboxes, use
CV #146: Some free play between gears of a drivetrain is essential to prevent them from binding. This
creates backlash and may be more severe on some engines than on others, especially when fitted
with a worm gear or an excessively worn gearbox.

cv Denomination Range | Default | Description
The value multiplied by 0.9 equals’ acceleration time in
seconds from stop to full speed.

#3 Acceleration rate 0-255 2) The effective default value for sound decoders is usual-
ly not the value given here, but is determined by the
loaded sound project.




Page 22

Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX660

-

Ccv

Denomination

Range

Default

Description

i

Deceleration rate

0-255

(1)

The value multiplied by 0.9 equals’ deceleration time in
seconds from full speed to a complete stop.

The effective default value for sound decoders is usual-
ly not the value given here, but is determined by the
loaded sound project.

#23

Acceleration trimming

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: adds above value to CV #3.
= 1: subtracts above value from CV #3.

#24

Deceleration trimming

0-255

To temporarily adapt the deceleration rate to a new

load or when used in a consist.

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

Bit 7 = 0: adds above value to CV #4.
= 1: subtracts above value from CV #4.

#121

Exponential
acceleration

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, 23 or 25 are typical initial test values.

#122

Exponential
deceleration

Deceleration 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 #122 = 11, 23 or 25 are typical initial test values.

cv Denomination Range | Default | Description
Brake key The key defined here acts as a brake key according to
#309 ) 0-29 0 the rate defined in CV #349 (the normal — higher — de-
From SW-Version 33.25 celeration time in CV #4 is thereby ignored).
To achieve the desired effect, the deceleration time in
Brake time CV #4 must be set to a very high value (@ 50 ... 250)
#349 ) 0-255 0 but the brake time in CV #349 rather low (5 ... 20). This
From SW-Version 33.25 simulates a coasting effect with the “regulator at 0,
while the brake key results in a short stopping distance.
= 0: no effect
=1 to 255: the motor spins at minimum rpm (according
to CV #2) for a specific time and only starts to acceler-
ate after this time has elapsed. This CV will only be ex-
ecuted after a direction change.
How much time is required to overcome the backlash
. depends on various circumstances and can only be de-
Compensation for gear termined by trial and error.
. dpaclilash N e B Typical values are:
uring ir;rifdlgptg anges ) =100: the motor turns about 1 revolution or a

reduce start-up jolt.
NOT for MX621

maximum of 1 second at the minimum speed.

=50: about /2 a turn or max. %2 second.

=200: about 2 turns or max. 2 seconds.

Important: The minimum speed must be set correctly,
so that the motor actually turns at the speed step de-
fined as the lowest step in CV #2. Also, CV #146 is only
useful if the load regulation is set to maximum or at
least close to it (i.e. CV #58 = 200 — 255).

NOTE: The actual acceleration and deceleration rates for HLU brake sections (ZIMO signal controlled
speed influence) are determined by CV #49 and #50.

#123

Adaptive
acceleration and
deceleration

Raising or lowering the speed to the next internal step
occurs only if the preceding step is nearly reached. The
tolerance for reaching the preceding step can be de-
fined by this CV (the smaller this value the smoother
the acceleration/deceleration).

Value 0 = no adaptive accel. or decel.

Tens digit: 0 - 9 for acceleration (1 = strong effect)
Ones digit: 0 - 9 for deceleration

EXAMPLE:

CV #123 = 11: strongest effect; sometimes affects
the start up too much.
CV #123 = 22: typical setting.

#394

Bit 4: Faster accelera-
tion
From SW-Version 33.25

0-255

Bit 4 = 1: Accelerates faster and sets sound to high
load when regulator is moved quickly to full speed

Momentum - explained in more detail:

The momentum (acceleration and deceleration rates) according to CV #3 and #4 refers to the 255 internal steps which
are spaced equally from 0 to full speed. The selected speed table, whether 3-step or 28-step, does not influence the
momentum behavior.

The momentum CANNOT be embettered by bending the speed curve in the speed tables, but is very much possible
with the “exponential acceleration/deceleration” in CV #121 and #122.
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3.8 Special Operating Mode “km/h — speed regulation*

The km/h speed regulation is an alternative method of driving with prototypical speeds in all operating
situations: the cab’s speed steps (1 to 126 in the so-called “128 speed step mode”) will be directly in-
terpreted as km/h.

However, ZIMO decoders do not simply convert the speed steps to a km/h scale but rather ensure
that the desired speed is held, by recalculating the already traveled distance and automatically make
the necessary adjustments.

A CALIBRATION RUN must be performed with each engine:

First, we need to determine the calibration distance: a section of track that measures 100 scale me-
ters (plus the necessary acceleration and deceleration distances before and after), of course without
inclines, tight radii and other obstacles; for example, for HO (1:87) 115cm; for G-scale (1:22.5) 4.5m.
Mark the start and end points of the calibration section.

Starl-Markar

SEh v
Enter at stafdy sposd

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

-> Start the calibration mode by programming CV #135 = 1 (operational mode programming). 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 ¥z of full speed); the loco acceler-
ates towards the start marker

- As the engine passes the start marker, turn on the function F0 (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 checking purposes. The calibration “result” stored in that CV
doesn’t mean very much by itself. If however, several calibration runs are performed, the value in CV
#136 should approximately be the same every time, even if the traveling speed was different.

End:Markar
116 m (MO v

Calibration distance

Km/h speed regulation in operation:

CV #135 defines whether the “normal” or km/h operating mode is in use:

CV #135 = 0: The engine is controlled in “normal” mode; a possible km/h calibration run performed
earlier has no effect but the calibration results remain stored in CV #136.

CV #135 = 10, 20 or 5: each external speed step (1 to 126) becomes
1 km/h, 2 km/h or 0.5 km/h: see CV table below!
The speed regulation in km/h is not just useful for direct throttle control, but also for speed limits

through the “signal controlled speed influence” (CV’s #51 — #55). The values entered to those CV'’s
are also being interpreted in km/h.

i

cv Denomination Range Default | Description
= 0: km/h — Regulation turned off; the “normal”
speed regulation is in effect.
Pseudo-Programming:
Km/h — CV#135=1 - Initiates a calibration run (see above)
Speed regulation - . - « .
o Continue with “normal“ programming:
ACtNat'O:a’n(;Oemml I = 10: each step (1 to 126) represents 1 km/h: so
#135 definition 2-20 0 step 1= 1 km/h,
) step 2 = 2 km/h, step 3 = 3 km/h...
plell T\lﬂp);()g;:?ble to = 20: each step represents 2 km/h;
step 1 =2 km/h, step 2 =4 km/h,
last step 126 = 252 km/h.
= 5: each step represents 0.5 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 successful cali-
Km/h — CALIBRA- Read bration run, which was used to calculate the speed. It
Speed regulation - TION RUN only should remain unchanged (or vary only slightly) even af-
#136 | Control number read-out ter multiple calibration runs.
Mph instead of km/h:

Extending the calibration distance accordingly results in a mph speed regulation!
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3.9 The ZIMO “signal controlled speed influence” (HLU)

ZIMO digital systems offer a second level of communication for transmitting data to vehicles in specific track
sections. The most common application for this is the “signal controlled speed influence” for stopping trains

and applying speed limits in 5 stages, with data sent to the track sections as needed in the form of HLU cut-
outs prepared by MX9 track section modules or its successors. This feature only operates within ZIMO sys-
tems.

The speed limits “U”(Ultra low) and “L” (Low speed) as well as the intermediate limits of the “signal controlled
speed influence” can be defined with configuration variables #51 to #55 as well as the acceleration and de-
celeration values (momentum) with CV #49 and #50.

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

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

The deceleration (often CV #52 for “U” limit) and brake (CV #4 and #50) characteristics should be set so that
all locos come to a complete stop within about 2/3 of the stop section, which in HO is typically about 15 to 20
cm before the end of a stop section. Setting the loco up to stop precisely within the last centimeter of a stop
section is not recommended.

3.10 “Asymmetrical DCC-Signal” stops (Lenz ABC)

SW-Version 36.1 and higher: also working with ABC (for example: Lenz-module BM2)

The “asymmetrical DCC signal” is an alternative method for stopping trains at a “red” signal. A simple

circuit made up of 4 or 5 commercially available diodes is all that is required.

Track power from

3 to 5 silicon diodes in series and one
Schottky diode in parallel in the op-

cv Denomination Range | Default | Description

Entered value multiplied by .4 equals acceleration time in sec-
onds from stop to full speed when:
Signal controlled
#49 (HLU, ABC) 0-255 0 “ZIMO signal controlled speed influence” with ZIMO MX9 track
acceleration section module and successors
or
“asymmetrical DCC signal” method (Lenz ABC) is employed

Entered value multiplied by .4 equals deceleration time in sec-
onds from full speed to complete stop when:
Signal controlled
#50 (HLU, ABC) 0-255 0 “ZIMO signal controlled speed influence” with
deceleration ZIMO MX@ track section module and successors

or
“asymmetrical DCC signal” method (Lenz ABC) is employed.

command statior . 4 N .
/_ ™| ot dodes inseries s posite direction is the usual arrange-
e T ment. The different voltage drops
when signal more diodes are sometimes across the diodes results in an asym-
turns “green needed for other decoder H & E
brands.Because the diodes metry of about 1 to 2V. The direction in
ilici i d d volta i i -
\ .SA"CH“G‘ 536%?(98' e e e whlch the dlode.s are mounted deter:
(3A - Types) number ofdiodes possible. mines the polarity of the asymmetry
and with it the driving direction a signal
- stop is initiated.
ied The asymmetrical DCC signal stop
B | stop section VS mode needs to be activated in the de-
g coder with CV #27. Normally Bit 0 is

set, that is CV #27 = 1, which results in
the same directional control as the
“Gold” decoder from Lenz.

The asymmetrical threshold (0.4V by default) can be modified with CV #134 if necessary (i.e. if the
DCC signal of a given command station is already offset to begin with). At the time of this writing, the
“asymmetrical DCC signal” has not been standardized and many DCC systems pay no attention to
this feature.

Note: the ABC slow speed supported by Lenz decoders (i.e. by the Lenz module BM2) is supported
by ZIMO decoders from SW-version 36.1.

cv Denomination Range | Default | Description

Signal controlled

(HLU) speed limits ZIMO “signal controlled speed influence” method (HLU) using

#51 #51 0-255 20 MX9 or successor:

- zgg for “U” (Ultra low) ‘7‘8 () Defines the internal speed steps for each of the 5 speed limits

#55 #54 for "L” (Low speed) 10 (L) generated via HLU.

#55 180
ZIMO signal controlled speed influence (HLU) with ZIMO MX9
track section module or future module
Signal controlled Cir
#59 (HLU, ABC) 0-255 5 when using the “asymmetrical DCC signal” stopping method
delay (Lenz ABC):

Time in tenth of a second until the locomotive starts to accelerate
after receiving a higher signal controlled speed limit command.

Bit 0 = 1: Stops are initiated if the voltage in the right
rail is higher than the left rail (in direction of
travel). This setting, CV #27 = 1, is the com-
mon application for this feature (provided the

Direction decoder is wired to the rail correctly).
dependent stops . L X . i
. . Bit 1 = 1: Stops are initiated if the voltage in the left rail
with asymmetrical DCC is higher than the right rail (in direction of
#27 signal 0,1,2,3 0
9 travel).

Stopping is directional if only 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 Bit 1 = 1 (CV #27 = 3): Stops in both
directions, regardless of rail polarity.

(Lenz “ABC” method)

#49, Acceleration-, See chapter HLU.

#50 deceleration time 052339 .

#53 ABC slow speed 0-255 70 Internal speed steps for the ABC slow speed
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Ccv

Denomination

Range

Default

Description

#100

Current asymmetry
voltage

0-255

Currently measured absolute asymmetry of the rail voltage
[0.1V] (to find problems with ABC detection)

The CV #100 delivers when read out via PoM (=Prog On the
Main, =OP Prog Mode) the asymmetry voltage measured
AT THE TIME in tenths of a volt. For the read CV values of
CV#100 the following applies:

[...]

2 =0.2V Asymmetry right track higher voltage

1= 0.1V Asymmetry right track higher voltage

0 = perfectly symmetrical signal

255= 0.1V Asymmetry left track higher voltage

254= 0.2V Asymmetry left track higher voltage

The result is rounded to tenths of a volt, therefore the last
bit may "flicker" a bit (e.g. with a measured rail voltage
asymmetry of e.g. 1.44 V the CV sometimes returns 14 and
sometimes 15 as CV value).

#101

Correction factor for CV
#100

0-255

CV#101 can be used to define a correction factor in one of
the two directions (only necessary for models with 6pol
NEM 651 interface, where the consumers load one of the
two rails). Offset adjustment of the asymmetry (signed:
128=-128 ... 127=+127) to compensate for resistance toler-
ances of the rail voltage measurement

#134

Asymmetrical
threshold

for
stopping with
asymmetrical DCC signal
(Lenz ABC method).

1-14,
101 - 114,
201 -214

0,1-14V

106

Currently measured absolute asymmetry of the rail voltage
[0.1V] (to find problems with ABC detection)

Hundreds digit: Sensitivity adjustment, improves the asym-
metric-recognition by changing the speed with which the
asymmetry is being recognized.

= 0: fast recognition (but higher risk of errors,
may lead to unreliable stopping).
= 1: normal recognition (@ 0.5 sec.), fairly
reliable (default).
= 2: slow recognition (@ 1 sec.), very reliable.

Tens and ones digit: Asymmetrical threshold in tenths of a
volt. The voltage difference between the two half waves of
the DCC signal defines the minimum required to be recog-
nized as asymmetrical that starts the intended effect (usual-
ly braking and stopping of a train).

= 106 (Default) therefore means normal recognition at 0.6 V
asymmetry. This value has proven itself to be appropriate
under normal conditions; by using 4 diodes to generate the
asymmetry.

#142

High-speed correction
for the ABC
asymmetrical stop
method

0-255

A delayed recognition (see CV #134), but also unrelia-
ble electrical contact between rails and wheels, have a
larger effect on a stop point at higher speeds than at
lower speeds. This effect is corrected with CV #142.

= 12: Default. This setting usually works fine with the
default setting in CV #134.

#193

ABC - commuting
with additional

stopovers
(ab SWV 38.9,
vormals #192)

0-255

= 0: Commuting without stopovers

=1 - 255: Time spent (in seconds) in the ABC stopping
(=reversing) sections at the ends of the commuting sec-
tion.

3.11 DC Brake Sections, “Méarklin brake mode”

These are the “classic” methods of automated speed influence or stopping at a “red” signal. The re-
quired settings for ZIMO decoders are spread over several CV’s.

cv Denomination Range Default | Description
When using track polarity dependent DC brake
Single Bits in each of sections set
#29, WAL CV #29, Bit 2 = “0” and CV 124, Bit 5 = “1"!
#124 responsible for the ) } o ) L
! correct reaction to the For polarity independent DC braking (Marklin brake
#112 | DC and Marklin brake sections) set
sections. CV #29, Bit 2 ="“0"and CV 124, Bit 5 =“1" and
additionally CV #112, Bit 6 = “1”!
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3.12 Distance controlled stopping —
Constant stopping distance

After the type “constant stopping method” has been selected with CV #140 (= 1, 2, 3, 11, 12, 13)
the stopping distance will be kept as close as possible to the one defined in

CV #141,

independent of the current speed at the start of the braking sequence.

This method is especially suitable in connection with automated stops in front of a red signal with the
help of the signal controlled speed influence (ZIMO-HLU) or the asymmetrical DCC-signal (Lenz-
ABC). CV #140 is set to 1 or 11 for this purpose.

Although of lesser practical value, distance controlled stopping for manual driving can also be acti-
vated (by programming CV #140 with appropriate values of 2, 3, 12, or 13), which is executed when-
ever the speed is set to 0 (by the cab, throttle, computer...).

Activates distance controlled stopping as per CV #141
instead of time-constant braking according to CV #4.
= 1: automatic stops with ZIMO HLU (signal controlled
Distance cqntrolled speed influence) or ABC (asymmetrical DCC signal).
stopping = 2: manual stops using the cab.
(constant stopping 0 a .
#140 distance) ) = 3: automatic and manual stops.
111' 122 343 0 The start of braking is delayed in all cases above (= 1, 2
e or 3) when the train travels at less than full speed, to
Select a braking method prevent unnecessary long “creeping” (recommended).
and braking process On the other hand:
=11, 12, 13 same meaning as above, but braking
always starts immediately after entering the brake sec-
tion.
This CV defines the “constant stopping distance”. The
Distance controlled right value for the existing braking sections has to be
stopping determined by trial & error.
#141 (constant stopping 0-255 0 Use these figures as a starting point:
distance) CV #141 = 255 is about 500m (547 yards) for a
Distance calculation real train or 6m (20 ft) in HO.
CV #141=50 about 100 m (109 yards) for a
real train or 1.2m in HO (4 ft.).
Distance controlled The HLU method is more reliable than the ABC method;
#143 | stopping, compensation 0-255 0 no recognition delay is usually required in CV #143; this
using the HLU method CV can remain at default value 0.

The distance controlled stopping can take place in two possible ways; see diagram below: The first is
the recommended method (CV #140 = 1, 2 ,3), where a train entering at less than full speed contin-
ues at the same speed for some time before it starts braking at a “normal” deceleration rate (same
rate as would be applied at full speed).

In the second method (CV #140 = 11, 12, 13), the train immediately starts braking when entering the
stop section, even when entering at a lower speed, which may lead to an un-prototypical behavior. It
may however be useful to use this method if used together with decoders from other manufacturers
that do not have the capability mentioned above, in order to harmonize the brake sequences.

The second method may also be the preferred method if distance controlled stopping is used manual-
ly (CV #140 = 2 or 12), so that the train reacts immediately to speed changes from the throttle.

/ Deceleration starts atfull speed

Deceleration starts atless than fullspeed, ) )

with “constantstopping distance ” programmed as CV#140=1,2,3 stant stopplng dis-
- rain stops atdesired pointby automatically delaying startofbraking tance

followed by “normal” progression.

Speed

The same with disabled constantstopping distance,
tfrain stops to early.

- f
I I 9 Distance

Entering the stop section. Desired stop point
(Or speed regulator turned to stop)

/ Deceleration starts atfullspeed

Deceleration starts atless than full speed,
with “constantstopping distance ” programmed as CV# 140 =11,12,13 Second method
- train stops atdesired pointby automatically reducing the deceleraton for constant stop-
vaules inspite ofimmediately started stopping sequence. 5 g
ping distance

Speed

The same with disabled constantstopping distance,
train stops to early.

I | J» Distance

Entering the stop section. Desired stop point

“Distance controlled stopping*“, when activated, is exclusively applied to decelerations leading to a
full stop, but not to speed reductions without stopping (these are still handled by CV #4). Neither is
there any influence to acceleration events.

The traveled distance is constantly being recalculated in order to get as close as possible to the 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 in this case is not governed by CV #122! The application of CV #121
for exponential acceleration however remains unchanged.

i

First method for con-
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3

13 Shunting, Half-Speed and MAN Functions:

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

easy shunting.

This is why the momentum can temporarily be reduced or eliminated altogether with a dedicated func-

tion key. Also, during shunting maneuvers it is sometimes helpful to have the speed range of the
throttle cut in half.
For historical reasons, the assignments for these "shunting-key functions" are summarized in CV
#124, which is associated with restrictions and also relatively confusing.

From today’s perspective, CV's #155, #156 and #157 are the preferred CV'’s for these settings,

where function keys can be selected in a systematic and unlimited manner for each of the shunting
and MAN functions. CV #124 (Bits 0 & 1) is still relevant though for the type of momentum deactiva-

i

=0: not CV #155 but CV #124 is active
1-28: Function key F1 ... F28

29: Function key FO

30: MAN key

Additionally the half-speed can be set via Bit7-5. Bit 7-5
=000 = 0.625; Bit 7-5 =001 = 0.125; ... Bit7-5 = 100 =
0.5; ...Bit7-5=111 = 0.875

This CV overwrites the setting of the F-keys in CV #124
(bits 2&6) in case it is not satisfactory. The set effective
range (bits 0&1) of the acceleration behaviour does not
change.

If CV #156 > 0 (i.e. a key is set), any assignment in CV
#124 is ineffective.

If CV #155 =

=0 means CV #155 not active, so CV #124 is valid.

=1 - 28: Function key F1 ... F28

tion.
Select a function key for
LOW GEAR ACTIVATION:
Bit4 =1 (and Bit 3 = 0): F3 as half-speed key
Bit 3 =1 (and Bit 4 = 0): F7 as half-speed key
. Select a function key for
Shunting key MOMENTUM DEACTIVATION:
functions: . . L
. Bit 2 = 0 (and Bit 6 = 0): “MN” key for deactivation,
Bits Bit 2 =1 (and Bit 6 = 0): F4 key for deactivation
Low gear (half speed) | 046 Bit6 =1 (Bit 2 is irrelevant): F3 for deactivation.
and Effect of above key (MN, F3 or F4) on
. MOMENTUM:
Momentum reduction
or deactivation Bit 1, 0 = 00: no effect on momentum
#124 NOTE: = 01: removes momentum of
’ CV #121 + #122
Extended shunting key =10: CV #3 + #4 reduced to V.
selection in = 11: removes all momentum above.
CV’s #155, 156 EXAMPLES:
F3 for half speed-key: CV #124 = 16.
F3 for half speed-key and F4 to remove momentum
completely: Bits 0, 1, 2 & 4 = 1; that is CV #124 =23.
F3 for half-speed key and removing momentum:
Bits 0, 1, 4 &6 = 1; that is CV #124 = 83.
Expanding on the settings of CV #124; if another key is
0, required than F3 or F7:
#155 Half-speed key 1-28, CV #155: Defines a function key for half-speed activa-
selection 29, tion (= top speed cut in half).
30

If a key is assigned through CV #155, a possible as-
signment through CV #124 is void.

Momentum- 0, = 29: Function key FO
deactivation key 1-28, = 30: MAN key
i 29,
LG 30 Bit 7 = 1: Suppressing the switching of the light on re-
#156 ' versal of direction.
The settings of CV #124 regarding the type of deactiva-
12?5';56' tion or reduction still apply, that is:
158’ CV #124, Bit 1, 0:
= 00: no effect on momentum
= 01: removes momentum of
CV #121 + #122
=10: CV #3 + #4 reduced to 4.
= 11: removes all momentum.
In order to deactivate all momentum, CV #124 is
typically set to a value of 3 (the value may be different if
other Bits in CV #124 are also set).
The MAN function (or MAN key on ZIMO cabs) was
originally designed for ZIMO applications only, in order
Selecting a function key to cancel stop and speed limit commands applied by the
for the signal controlled speed influence system (HLU).
MAN function 0, This function was expanded in later software versions to
#157 1 558 include “asymmetrical DCC signal stops” (Lenz ABC).
Only for non-ZIMO 30' If ZIMO decoders are used with non-ZIMO systems that

cabs that don’t have the
dedicated MN key.

don’t have this key, a function key can now be assigned
with CV #157 to cancel a signal controlled speed limit or
stop command.
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3.14 The NMRA-DCC function mapping

ZIMO small-scale decoders have between 4 and 12 function outputs (FO). Things connected to these
outputs (lights, smoke generator etc.) are switched ON and OFF with the function keys of the cab.
Which function key controls which function output can be defined with the NMRA's function mapping

CV's #33 to #46.

Unfortunately, this function mapping also has its limitations (only one 8-Bit register is available for
each function, which leaves only 8 outputs to select from) and only the headlight function is intended
to change with direction.

s Function outputs Function outputs
g > e
g = O cabs
38
28

FO | #33

FO | #34

F1 | #35

F2 | #36

F3 | #37

F4 | #38

F5 | #39

F6 | #40

F7 | #41

F8 | #42

F9 | #43

F10 | #44

F11 | #45

F12 | #46

The black dots in the table above indicate the default settings at the time of delivery, where each func-
tion key corresponds to the same numbered function output. Therefore, the following values were writ-
ten to these CV's by default:

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

EXAMPLE of a modification: The F2 key (ZIMO #3 key) should switch in addition to output FO2 also
output FO4. Moreover, F3 and F4 should NOT switch FO3 and FO4 but rather FO7 and FO8 (cou-
plers, for example). New values are to be entered into the relevant configuration variables as follows:

CV #36=40
CV #37 =32
CV #38 = 64
F2 ] 3] #36
F3 | 4 | #37
Fa | 5 | #38

3.15 The extended ZIMO function mapping (not for Mx621)

Since the original NMRA function mapping does not allow for some desirable configurations some ex-
tensions are offered by ZIMO decoders, which are described on the following pages. Most of these
options are related to the ZIMO special

CV #61.
Note: Some of the CV #61 variations (1, 2, 3...) have been replaced over the years by other more
practical applications.
Programming

CV #61=97

CV #61 = 97 abolishes the left shift of higher CV’s (#37 and up, according to the original NMRA func-
tion mapping), which allows higher function keys to be mapped with lower function outputs (i.e. Func-
tion output 1 (FO1) cannot be mapped with function key F4 using the NMRA function mapping, but is
possible with the ZIMO extended mapping).

offers an Alternative “function mapping” without “left shift”:

FO6 FO5 FO4 FO3 FO2 FO1 Headlight

rear front
FO (1 (L) for.| #33
FO [1(L) rev.| #34 0
F1 2 #35 1 0
F2 3 #36 1 0
F3 4 #37 1 0
F4 {3} #38 1 0
F5 6 #39 1 0
F6 7 #40 1 0
F7 8 #41 1 0
F8 9 #42 1 0

NOTE: The earlier options CV #61 =1, 2, 11...15 as well as CV #61 = 98 were discontin-
ued with SW-Version 34 and replaced with the “Swiss Mapping“ (see next chapter).
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Tip: Directions dependent taillights with the help of special effect
CV’s:

With the NMRA function mapping it is only possible to have function FO directional and was intended
for the headlights, so they automatically switch between “front” and “rear” when changing direction. All
other functions are controlled direction-independent.

The special effect CV’s #125 ... 132, #159 and #160 (see chapter “Special function output effects”),
each assigned to a function output (up to FO8), make it possible to have more direction dependent
functions. To utilize the directional capabilities of these CV’s use only the directional Bits (0 or 1)
without the actual effect Bits.

Example 1: A couple of red taillights are connected to function outputs FO1 and FOZ2 (front and rear
of engine). Both are to be actuated with F1 but should also change with direction. This requires the
following CV settings:

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

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

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

This can be done as follows:

Connect: White front headlights connected to function output “front headlights”
Red front taillights to function output FO2
White rear headlights to function output FO1
Red rear taillights to function output “rear headlights” (!).

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

CV#126 =1 / CV #127 = 2 (Direction dependence for rear white and red lights by means of “Special
Effects” CV).

3.16 “Unilateral Light Suppression”

This new feature (since SW version 30.7, supplemented with 33.18), asked for by many users, makes
it possible to switch off all lighting on one side of a locomotive with the push of one function key (usu-
ally on the “train side”, i.e. where cars are coupled to the locomotive).

2

cab side 1 (front) Function Output: i.e. taillights on the same side.

#108 Cab side 2 (rear) 0-255 0 Same as CV #107 but for other locomotive side.
#109 | Add. Fu-output at cab 1 1...6 0 Function output is turned off together with CV #107.
#110 | Add. Fu-output at cab 2 1...6 0 Function output is turned off together with CV #108.

3.17 The “Swiss Mapping”

(SW version 32 and higher, dimming possibilities added with SW version 34)

The “Swiss mapping” is a function mapping that allows the loco lighting to be used as is required by
Swiss locomotives, which is of course also useful for locos of other countries.

The purpose of the "Swiss mapping" is to switch the various states of the locomotive lighting with dif-
ferent function keys, i.e. for situations like driving a single locomotive, cars coupled on driver’s cab 1,
or at the driver's cab 2, push-pull, shunting, etc.

Using this relatively complex method is of course only worthwhile if the vehicle is equipped with many
independently connected lights (or LED’s) and the decoder offers as many function outputs, at least
6. ZIMO decoders offer indeed between 6 and 10 function outputs (with the exception of a few minia-
ture decoders), large-scale decoders even more.

The desired lighting states are defined by a total of 17 CV groups, each group containing 6 CV’s.
A total of 10 such groups can be used (= 78 CV'’s; CV #430 - #507). The principle is simple in itself, in
that the first CV of each group contains the number (1 to 28) for a function key F1 .. F28, and the oth-
er CVs define which function outputs are to be switched on when pressing this key, each dependent
on the direction of travel.

ATTENTION: only sound decoders have 17 CV groups for the swiss mapping.
Non-sound decoders: MX618, MX633 and MX634 have 13 CV groups (CV430-CV507) and the other
decoder types have 8 CV groups (CV430 - CV477).

cv Denomination Range Default | Description

The value of this CV is calculated as follows:
(i.e. front headlights The number of a function output (FO1...FO6) x 32

#107 AND additionally de- 0-255 0 + number of a function key (F1, F2...F28)
fined function output) (=no effect) = Value of CV #107

at Function Key: The key (F1...F28) which should turn off
ALL lights on the cab side 1 (front side) AND

Light suppression

cv Denomination Range Default | Description
The key defined here shall turn on the function outputs
listed under
) ) 0-28, A1 (forward or reverse) and
#30 | SWiss Mfz;&ng"Group HES (for FO), Y A2 (forward or reverse)
ey 129 - 157 :
1 — 28 for function keys F1 — F28, F29 is for FO.
Bit 7 = 1: Inverts the F-key function.
: : The “normal function mapping” for the “M-key” defined
Swiss Mapping Group 1 .
) Pping ) P1Bito-e: here will be deactivated (that is the relevant outputs,
M-Key 0-28, such as the headlights for example) when the “F-key”
is switched on.
#431 or 29 (for FO) 0

d Bit 7 = 1: additionally, the outputs listed under A1 and
L A2 should only switch ON if the F and M key is ON.

Special high-beam Bit 7
Bit 6 = 1: The M-key outputs shall not be turned OFF if

setting or 255
(from SW version 34) the F-key is ON and driving forward.
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Bit = 5: The M-key outputs shall not be turned OFF if 453
the F-key is ON and driving backwards.
=157: is an often used value for CV #431, because #igg . Group 5 0
FO (= 29) is usually selected as the “M-key” with
Bit 7 = 1. FO then acts as a general ON/OFF key. #460 -
= 255 (Special high-beam setting!): the Fu-Outputs 465 Group 6 0
defined in the following four CVs are switched to full
intensity, provided that they are controlled via the #466 -
"normal function mapping", and dimmed with CV # 60; 471 Group 7 0
this function is used, for example, to switch the head-
lights of a Swiss locomotive to high-beam, without #472 - G s 0
switching the white taillight to high-beam. 477 LoD
Depending on CV #399 setting (see also below): High
beam is only switched on if the speed is higher than #4T8 - Group 9 0
the value given in this CV (in 255 speed step mode). 483
Bi . Bits 0...3: #484 - Group 10 0
't1$ 01'53' Function output to be switched ON in forward direction 489
) ) N provided that both the “F” and “M” keys are ON (if Bit - - -
4432 Swiss Mapping Group 1 | 14 (FOOf) #7 for the “M” key CV is = 1, otherwise “F” key ON is #490 - Group 11 0 ... (Groups 11, 12, 13 with SW version 34 or higher)
“A1” forward 15 (FOOr) sufficient) . 495
Bits 5...7: Bits 7, 6, 5 (7 possible values or zero):
0-7 Number of the applicable dimming CV. For example: #43? - Group 12 0
Bit 5 = 1 means dimming according to CV #508 etc. 5
. . Bits 0...3: #502 -
Bits 0..3: Additional function output to be switched ON in for- 507 SR Y
X X 1-12 ward direction provided that both the “F” and “M” keys
e || Sl R R (00 are ON (if Bit #7 for the “M” key CV is = 1, otherwise #800 Group 14 0 ... (Groups 14, 15, 16, and 17 with SW version 35.27
“A2" forward 15 (FOON) “F” key ON is sufficient) . - #805 or higher)
Bits 5...7: Bits 7, 6, 5 (7 possible values or zero): #806
0-7 Number of the applicable dimming CV. For example: 4811 Group 15 0
Bit 5 = 1 means dimming according to CV #508 etc. -
_ , Bits 0...3: #:g127 Group 16 0
B't13 01'53' Function output to be switched ON in forward direction -
) . - provided that both the “F” and “M” keys are ON (if Bit #818
e | St S I (o 1)) #7 for the “M” key CV is = 1, otherwise “F” key ON is #8203 ST L
“A1” reverse 15 (FOOr) sufficient) . -
Bits 5...7: Bits 7, 6, 5 (7 possible values or zero): Each group CV (i.e. #432, 433, 434, 435), can be
0-7 Number of the applicable dimming CV. For example: Dimming values for ) linked with one of these five dimming CV'’s. The value
Bit 5 = 1 means dimming according to CV #508 etc. AUIWERETEIT (0- 31)*8 to enter is the dimming va_1|ue _(O —31) times the func-
: Swiss Mapping (only Bits tion output number (l.e. dimming value = 16 for func-
Bits 0.3 Bits 0...3: ) . ) #508 7 3 are tion output 6: 16 x 6 = 96 is the value to enter).
1-12 vAvg?clltlgir::IctfiLjor;CS?:vic;Jng%;‘i E;ﬁ"xggh"id ;’: !‘rl1\/lf"oI:_eys #509 used) This will dim the relevant function outputs accordingly.
. Swiss Mapping Group 1 | 14 (FOOf) are ON (if Bit #7 for the “M” k_ey CVis = 1, otherwise zg}g) 248 Usable only with function outputs FOO to FO8.
“A2” reverse 15 (FOON) “F” key ON is sufficient) . #512
Bits 5...7: Bits 7, 6, 5 (7 possible values or zero): Bit 0 = 1: suppresses the lighting effect (SW-Version
0-7 Number of the applicable dimming CV. For example: 36.1 and higher)
Bit 5 = 1 means dimming according to CV #508 etc. Special configurations | Bits 0 -2 Bit 1 = 1: flashing (SW-Version 37.0 and higher)
#436 - Groun 2 All 6 CV's of Group 2 are defined the same way is the pit2 = 1: Inverted flaashing (SW-Version 37.0 and
441 P 6 CV’sin group 1. igher)
, . ) In conjunction with the “Swiss Mapping” special “high-
#335 . Group 3 All 6 CV's of ttne fé)llé)\\;’nng groups1are defined the Speed dependent beam” setting, see CV #431 = 255; applies to each of
SEWSREN/ DU . #399 headlights 0-255 0 the 13 CV groups (CV #437, 443..):
(Rule 17) Switches to high-beam only when the speed exceeds
#448 - Group 4

the value in this CV; based on the decoder internal

i
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255 speed steps.

EXAMPLE:

= 0: High-beam at any speed (incl. stand-still), con-
trolled only by the F-key (i.e. as per CV #430).

=1: High-beam only while driving (not at stand-still),
provided the defined F-key is ON.

= 128: Switches to high-beam when reaching medium
speed.

i

All “M-Keys” (the second CV in each group) are all set to “157”; this means that “FO” and the condition of Bit
7 must be met, which means that the selected outputs are only activated if the F and M keys are ON.

The third to sixth CV’s in each group contain the numbers of the function outputs to be actuated (where the

headlights are coded with “14” and “15”, for all other outputs just use the digit in FO1, FO2...).

Front Rear
Lfor O O
O O
O @)
lkev |O_OlO O
FO1 o O
O O]J]O0 O
FO2 o O
O O] O
Fos | _ © o
® OO O
FO4 & O
O @O0 O
FO5 o O
O Ole O
FO6 o O
O @
#33=133  #34=42
#430 =15 #431 =157 #432 =1
#436 = 15 #437 = 157 #438 =2
#442 = 16 #443 = 157 #444 =1
#448 = 17 #449 = 157 #450=5
#454 =18 #455 = 157 #456 = 6
#460 =19 #461 = 157 #462 =2
#466 = 20 #467 = 157 #468 =0
Explanation:

The application of the “Swiss Mapping” is shown here with the
example of an SBB Re422 engine.

4 The function outputs together with the connected
lights or groups of lights are shown here as they exist in
a typical SBB (Swiss) electric locomotive.
The task of the “Swiss Mapping”, with the help of the
function keys

FO (General ON/OFF), and
F15, F16, F17, F18, F19 and F20,

is to correctly switch the lights in all possible operating
conditions (of course in both directions).

This results in the status table shown on the right,
for which the following configurations are required
in the “Swiss Mapping” (below):

4 #433 =1 #434 =15 #435 =1
#439=0 #440 = 2 #441=0
4 #445 =1 #446 = 3 #447 = 4
#451=6 #452 =15 #453 =2
#457 =0 #458 = 4 #459 =0
#463 =0 #464 =1 #465=0
#469 =0 #470=0 #471=0

The normal NMRA function mapping in CV #33 and CV #34 (front and rear headlight) determines the lighting
in case when FO is ON and function keys F15 — F20 are OFF:
CV #33 = 133 (= Lfor, FO1, FOB) and CV #34 = 42 (= Lrev, FO2, FO4).

The following CV groups (1. Group: CV #430 — 435, 2. Group: CV #436 — 441 etc.), each group shown on
one line, contain in the first CV the number of the “F-key” F15, F16, F17, F18, F19, F20, followed by the CV’s
for the “M-key” and function outputs to be switched.

Note that there are two groups for F15 (CV #430... and #436...) because F15 should switch 3 function out-
puts simultaneously, but only 2 can be entered per group (A1, A2 for each direction); one group is sufficient
for all other “F-Keys”.

Functions, Keys | Outputs Front Rear
Lfor
FO, forward . @) O
(Cab 1 forward) FO1 Locomotive only
FO6 O O O
Lrev
FO, reverse . O @)
(Cab 2 forward) FO2 Locomotive only
FO4 © ® |©
F]%.:Ng:j Lfor Train, cars coupled at cab 2, @) O
(Cab 1 forward) Eg; standard train without pilot car. @) O O
F'Pe:e':;:’ Lrev Train, cars coupled at cab 1, O @)
(Cab 2 forward) :;8; standard train without pilot car. O O O
FO + F16, Lvor Train, cars c_oup_led e_1t cab 2, _ _ @) O
forward FO1 standard train with pilot car or first engine
(Cab 1 forward) in a double header. @) @) O
FO + F16, FO3 Loco pushing, cars coupled to cab 2, with O O
reverse FO4 pilot car or first engine in a double header.
(Cab 2 forward) (prototypical since 2000) ® ® O
FO + F17, Lrev Loco pulling, cars coupled to cab 1, train O O
reverse FO2 with pilot car or first engine in a double
(Cab 2 forward) header. o O |O
FO + F17, FO5 | | hi | 1, with O O
forward FOB oco pushing, cars coup ed to cab 1, wit
(Cab 1 forward) pilot car (prototypical since 2000). O O | @
FO + F18, FO6 L_oco pushing, cars_cou_pled to cab 1, with O O
forward, pilot car or last engine in a double header.
(Cab 1 forward) (prototypical up to 2000) o O |0
FO + F18, FO4 Loco pushing, cars coupled to cab 2, with O O
reverse pilot car or last engine in a double header.
(Cab 2 forward) (prototypical up to 2000) o @ O
F%:NZ::’ FO2 Loco pulling as last engine in consist, cars O O
(Cab 1 forward) coupled to cab 2. O O |0
Froe\:relr:;e& FO1 Loco pulling as last engine in consist, cars O O
(Cab 2 forward) coupled to cab 1. O O O
FUR ey Engine(s) inside a consist © ©
forward/reverse - O O 10O
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“ H ” which defines the PWM duty cycle (Pulse Width Modulation; the dimming is also effective when con-
3' 18 The ZIMO InIOUt Mapplng (QNLY for sound decoders) nected to the positive terminal of a low-voltage function output). Of course, this kind of voltage reduc-
SW versions 34 and up, also for function outputs via SUSI! tion is interesting because it is easy to change at any time by changing the value in CV #60.
The NMRA function mapping limitations (only one of 8 functions per one of the 12 function keys) can yﬁg‘;ﬁ]zmgsze't: i}/?rltaaciev:;':lang;saasrtleoc\:\észi; slgt;anh?iglrr'n&?imtglﬁ;ss ZYZZAS(;EW&QJUSZ%LOZSWSH\? or
be overcome with the ZIMO “input mapping”. In addition, the function keys (= external functions) can 12V bulbg These must be cor?nected to one of thi dgcod;ar’s low voltage supoly pins instead of a
quickly be adapted to the wishes of the operator and that for both, function outputs and sound func- “Hormal“ ésitive in (see chapter “Installation and Wiring”) 9 pply p
tions, without the need of changing the internally mapped functions and especially without changes P P P ) ) ) 9 : . )
to the sound projects: %~ LED'’s, on the other hand, always require a series resistor; if however, a resistor is selected that lowers
v 4 42 the voltage to 5 V, the PWM dimming can also be used even at a track voltage of 25V (in this case the
CV's #400 ... #428 setting would be CV #60 = 50, so a reduction to one fifth).
L . CV #60 affects all function outputs but specific outputs can be excluded from the dimming function,
cv Denomination Range Default | Description using the dim mask CV’s (seer:able) P P 9
= 0: Key FO (that is, FO received from the DCC-packet)
is sent to the internal (decoder) FO (1:1).
=1: Key F1is sent to the internal FO. cv Denomination Range | Default | Description
= 28: Key F28 is sent to the internal FO. Reduced function output R%C:Emioz °|f Ignctic&n °;Jt|F>fUt Vh°|ta(ﬂ§ ‘r']VtI? PWM (?ulse-
=29: Key FO is sent to the internal FO. (DY°|1399) \;I(am:I]eo ulation). Useful for headlight dimming for
o Imming). .
Input_mapplng = 30: Key F1 to FO, only in forward direction. #60 9 0-255 0 Example values:
for internal o | .. . o CV #60 = 0 or 255: full voltage
#400 FO 1-28,29 0 = 57: Key F28 to FO, onl)_/ in forward @reqtlon. Affects all CV #60 = 170: 2/3 of full voltage.
that is, which function | 30 — 187. = 58: Key FO to FO, only in forward direction. function outputs. CV #60 = 204: 80% of full voltage.
key switches the internal | 254, 255 = 59: Key F1 to FO, only in reverse direction. - -
(decoder) functionF0. | | |- Enter function outputs that are not to be dimmed by
= 86: Key F28 to FO0, only in reverse direction. CV #60. These outputs will receive the full voltage
= 87: Key FO to FO, only in reverse direction. from the pin they are connected to that is, either _fuII
= 101: Key F1-inverted to internal FO Dim Mask 1 track voltage or low voltage from a low-voltage pin.
..... _ Bit 0 - front headlight,
= 187: Key FO- inverted to internal FO, in reverse dir. i Bit1 - rear headlight,
_ . X . . . i Excludes certain Bit 2 - function output FO1, Bit3 - FO2,
= 254: Directions Bit fo internal FO, in forward dir. #1144 | function outputs from Bits 0 Bit4 - function output FO3, Bit5 - FO4
S iiectonsl il me RO niee ol dimming per CV #60. | 0-7 Bit6 - function output FO5, Bit7 - FOB
. Same as input mapping above for other functions: For higher function Respective Bit = 0: Output will be dimmed to the value
#401 Input mapping 0, CV #401 = 0: Kev F1 to internal F1 outputs go to defined in CV #60.
- for internal 1-28, 29, 0 e Respective Bit = 1: Output will not be dimmed
#428 F1 ... F28 30 - 255 =1: Key F1 to internal F1 CV #152. : :
= 2: Key F2 to internal F1 and so on. EXAMPLE:
CV #114 = 60: FO1, FO2, FO3 and FO4 will not be
dimmed; front and rear headlights will be dimmed ac-
cording to CV #60.
3.19 Dimming, Low beam and Direction Bits ... Continuation of CV #114.
Dim Mask 2 . .
X . i X i Bit 0 - function output FO7,
Some things connected to function outputs may sometimes require less than full track voltage, as is (Excludes specific func- ) Bit 1 - function output FO8,
the case for example with 18V bulbs when having 24V on the track (quite common on large scale tion outputs from dim- Bits Bit2 - function output FO9,
model railroads). Other times you simply want to reduce the brightness of the headlights. ming as per CV #60) 0-5 Bit 3 - function output FO10,
. . - . . Bit 4 - function output FO11,
The best solution in such cases is to connect the positive side of such devices to the low voltage sup- #152 Bit5 - function output FO12.
ply of the decoder (see chapter “Installation and wiring”). These outputs are fully stabilized so the Continuation of and Bit 6 = 0: “normal®
voltage does not fluctuate with changes in track voltage. Cv#114 = 1: “Direction bit’ to FO3 and FO4 that is,
Alternatively or in addition to this, the PWM voltage reduction is also available with and Bit 6, FO3 is switched on when driving in reverse,
FO3, FO4 as direction Bit7 FO4 when dr|V|nglforward (normal mapping
CV #60, bit mapping for FO3 and FO4 is cancelled).
Bit 7 = 1: “Direction bit” for FO9 in Fwd direction.
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Low/high beam mask

One of the function keys F6 (CV #119) or F7 (CV #120) can be defined as a low beam key.
Selected function outputs can be dimmed as required with the function turned ON or OFF (inverted
action with Bit 7).

cv Denomination Range Default | Description
Selected outputs will dim, according to the dim value
Low beam mask for F6 in CV #60, when the F6 key is actuated.
j Typical application: Low/high beam
og)‘:;‘:nasl;glgw;?t :1°r Bit O - front headlight,
Ft’)eam 9 Bit1 - rear headlight,
headlights Bit 2 - function output FO1,
9 Bit 3 - function output FO2,
. Bit 4 - function output FO3,
#119 ATTENTION: OBItS7 0 Bit 5 - function output FO4.
Certain settings in Respective Bit = 0: Output will not be dimmed,
CV #154 (Special output Respective Bit = 1: Output will be dimmed with F6 to
configurations for OEM value defined in CV #60.
projects) change the Bit 7 = 0: normal action of F6.
meaning of CV’s #119 = 1: inverted action of F6.
Sl EXAVPLE:
b CV #119 = 131: Function key F6 toggles headlights
eam mask. :
between low and high beam.
#120 | Low beam mask for F7 | Bits 0 -7 Same as CV #119 but with F7 as low beam key.

A “second dim value” with the help of the uncoupler CV

If more function outputs need to be dimmed than CV #60 allows or if some function outputs require a
different voltage and the uncoupler function is not needed on the same vehicle then

CV #115

can be used for an alternative dimming configuration. The respective function outputs must be de-
fined as “uncoupler output” in the corresponding

CV’'s #127...#132, #159 and #160
(see “Special effects for function outputs).

cv Denomination Range Default | Description
Only active if “uncoupler” function is selected (value
Uncoupler control 48) in CV #125 ...132, 159 or 160:
#115 or 0-9 0 Tens digit = 0: when used for dimming applications

Second dim value

Ones digit (0 to 9): PWM — voltage reduction
(0 to 90%)

#127

#132
#159
#160

Effects on

FO1, FO2,
FO3, FO4, FO5, FO6

on FO7
on FO8

Value = 48 for dimming application

#127 > FO1 #128 > FO2
#129 > FO3 #130 > FO4
#131 > FO5 #132 > FO6
#159 > FO7 #160 > FO8

NOTE: Dimming can also be achieved with CV’s #137, 138 & 139 (see chapter 3.23)

3.20 Flasher Effect

Flashing is actually a lighting effect just like all the others that are summarized in the CV’s starting
with #125; for historical reasons though they are listed with their own CV’s #117 and #118.

cv Denomination Range Default | Description
. Duty cycle for flasher function:
Flasher functions . ) . .
Tens digit = OFF time / Ones digit = ON time
#117 0-99 0 (0 = 100msec, 1 = 200msec.....9 = 1 sec)
Outputs are assigned in Example:
CV #118. % : .
CV #117 = 55: Flashes evenly at 1 a second interval.
Selected function outputs will flash when turned ON.
Bit 0 - front headlights
Bit 1 - rear headlights
Bit 2 - function output FO1, Bit3 - ...FO2
Flashing mask Bit4 - ...FO3, Bit5 - function output FO4.
- Respective Bit = 0: No flasher
#118 Defines which outputs Bits 0 Respective Bit = 1: Output flashes when turned ON.
operate as flashers. 0-7 Bit 6 = 1: FO2 flashes inverse!
Rhythm is defined in Bit 7 = 1: FO4 flashes inverse!
CV #117 (for alternate flashing, i.e. wig-wag)
EXAMPLE:
CV #118 = 12: FO1 and FO2 are defined as flashers.
CV #118 = 168: Alternate flashing of FO2 and FO4, if
both are switched on.

3.21 F1-Pulse Chains (Only for old LGB products)

configuration Bits

cv Denomination Range | Default | Description
Bit4 = 1Q: Pulse chain recognition 8FF(
Special ZIMO = 1: Pulse chain recognition ON (use with old
#112 P 0-255 0 LGB systems) >

Bit 7 = 0: No pulse chain generation
= 1: Generates pulse chain commands for
LGB sound modules.
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3.22 Special Effects for Function Outputs

(US and other lighting effects, smoke generators, uncouplers etc.)

Special effects can be assigned to a total of 10 function outputs with

CV's #125, #126, #127 ... #132, #159, #160
Fofr.,

for

FOrear.  FO1 FO6 , FO7 ,

The values for these special effect CV’s contain the

actual 6-Bit special effects code

Bits 7 ... 2

NOT for MX621

and the

FO8

2-Bit directions code

Bits 1,0 = 00: bidirectional (active in both directions)

= 01: active in forward direction only
= 10: active in reverse direction only

(+1)
(*+2)

= 000000xx No effect, except for direction = (0), 1, 2 (bidirectional, forward, reverse)
= 000001xx Mars light + direction = 4, 5, 6 (bidirectional, forward, reverse)
= 000010xx Random flicker + direction = 8, 9, 10 (ditto, ditto, ditto)
= 000011xx Flashing headlight + direction = 12,13,14 ...
= 000100xx Single pulse strobe + direction = 16, 17,18
= 000101xx Double pulse strobe + direction = 20, 21, 22
= 000110xx Rotary beacon + direction = 24, 25, 26
= 000111xx Gyralite + direction = 28, 29, 30
= 001000xx Ditch light type 1, right + direction = 32, 33, 34
= 001001xx Ditch light type 1, left + direction = 36, 37, 38
= 001010xx Ditch light type 2, right + direction = 40, 41, 42
= 001011xx Ditch light type 2, left. + direction = 44, 45, 46
= 001100xx Uncoupler as defined in CV #115 = 48, 49, 50
automatic disengagement in CV #116
= 001101xx “Soft start” = slow dimming up of function output = 52,53, 54
= 001110xx Automatic stoplights for trams,
stoplight-off delay, see CV #63. = 56, 57, 58
=001111xx Function output turns itself off at speed >0 = 60, 61, 62
(i.e. turns off cab light when driving).
=010000xx Function output turns itself off after 5 minutes = 64, 65, 66
(i.e. to protect smoke generators form overheating).
=010001xx As above, but after 10 minutes = 68, 69, 70
=010010xx Speed or load dependent smoke generation = 72,73,75
for steam engines as per CV’s #137 — #139 (i.e. pre-heating at
stand still, heavy smoke at high speed or high load). Smoke
turns off as per CV #353; function key has to be pressed to
reactivate smoke.
=010011xx Protective circuit for servos using a relay that is switched OFF =76
if the voltage supply for generating the control signals is too low.
=010100xx Driving state-dependent smoke generation for diesel engines = 80, 81, 82
as per CV’s #137 — #1309 (i.e. pre-heating at stand still, heavy
smoke during motor start-up sound and acceleration).
Synchronized control of fan connected to the fan output. Smoke
turns off as per CV #353; function key must be pressed to
reactivate smoke.
=010110xx Slow fade in/out of a function output; useful for various = 88, 89, 90
lighting effects or motorized equipment (i.e. fan, snow blower).  (SW version

Dimming time is set with CV’s #190 and #19

33.10 and higher)

- =010111xx effect of flourescent lamp (SW-Version 36.7 and higher)
- =011000xx sparks with hevy braking (SW-Version 37.0 and higher)

92, 93, 94
96, 97, 98

%~ The effect-CV'’s are also suitable for
direction dependent function outputs
without using a special effect (with effect code 000000).

EXAMPLE:
CV #127 =1, CV #128 = 2, CV #35 = 12 (FO1, FO2 operate directional, ON/OFF with F1 key).
cv Denomination Range Default | Description
Special effect Bits 1, 0 = 00: bidirectional (active in both directions)
(A2 (S5 = 01: only active in forward direction
According to list above = 10: only active in reverse direction
for ATTENTION in case of CV #125 and #126: change
function output FO (front CV’s #33, 34.... if direction is wrong!
headlight) Bits 7, 6, 5, 4, 3,2 = Effect-Code
; EXAMPLES
#125 0 You want : Program CV #125 to:
EffeCts can be fur@her Mars light forward only - 00000101 = 5
adjusted and modified Gyralite independent of direction - 00011100 = 28
with Ditch type 1 left, only forward - 00100101 = 37
CV's #62 - 64 Uncoupler 00110000 = 48
and Soft start of output - 00110100 =52
Automatic stop light - 00111000 = 56
CV #115, #116 Automatic cab light OFF - 00111100 = 60
(for uncoupler). Speed/load depen. smoke - 01001000 = 72
Speed/load depen. diesel smoke - 01010000 = 80
Special effects
#126 for 0 As in CV #125, only for rear headlights
rear headlight #125 - Front headlight
(default FO reverse) #126 > Rear headlight
Special effects for See CV #125 for details
#127-1 Fo1, Fo2, FOS, 0 #127 > FO1  #128 > FO2
#132 FO4, FO5, FO6 #129 > FO3 #130 > FO4
FO3 and up NOT for MX621 #131>F05 #1325 FOB
See CV #125 for details
#159, Special effects for #159 > FO7 #160 > FO8
#160 FO7. FO8 0 ATTENTION: “Coupler” and “Smoke” effects could be
’ used with FOO - FO6 have now moved to FO7 - FO8
with SW version 34 or higher.
#62 Effects modifications 0-9 0 Change of minimum dimming value (0 ... 90%)
Light effects 0-99 Tens digit: sets cycle time (0 - 9, default 5), or start-up
#63 modifications 51 time during “soft start” with 001101 (0 - 0,9s)
or Ones digit: extends OFF time

" 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 FO1 and FO2, 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).
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CV #139 = 255: The smoke generator is driven to its maximum under acceleration, which
results in thick smoke.

Synchronized steam chuffs or typical diesel smoke (with exhaust fan):

The heating element of the smoke generator is connected — as in the example above with the

“Seuthe” generator — on FO1...FO8 and configured with the appropriate CV for the desired effect (i.e.
“72” for steam or “80” for diesel). The fan is connected to the function output FO4 (in some decoders
on FO2); see chapter “Installation and wiring”.

cv

Denomination

Range

Default

Description

Stop light OFF delay 0-255 For stop light OFF delay (001110xx in CV #125, 126
or 127): Time in tenths of a second the stop lights re-
main ON after the tram comes to a full stop (range: 0 —
25 sec.).

Bit 7 - 4: define a ditch light-key (function key+1)*16
#64 Effects modifications 0-255 consequent: 0=F2, 1=F0, 2=F1,.. 15=F14
Bit 3 - 0: Ditch light OFF time modification [s]
Bit 0 = 1: activate ditch light if bell is played
Lt AL WS Bit 1 = 1: activate ditch light if horn is played
o =0:0,5 sec.
Fade-in time for = 1: 1 sec fade-in time
88, 89, 90 effect =(i.e.)5 @ 4 sec
#190 ) 0-255 =255: @ 320 sec
(frfa(;r:rdsir:/g\;/\\//ael:zlg?rggéev ATTENTION: Above values are valid for a “cycle time”
version 34) 5 (i.e. CV #63 = 50 ... 59). About 1/6 of the time with
cycle time 0; double time with cycle time 9.
) = 0: invalid value for SW version 33; later 0,5 sec.
Fade-out time for = 1: 1 sec fade-out time
88, 89, 90 effect =(i.e.) 5: @ 4 sec
#191 ) 0-255 =255: @ 320 sec
(frfa(;r:rdsir:/g\;/\\//ael:zlg?rggéev ATTENTION: Above values are valid for a “cycle time”
version 34) 5 (i.e. CV #63 = 50 ... 59). About 1/6 of the time with
cycle time 0; double time with cycle time 9.
For special effect codes “010010xx” or “010100xx”
Automatic 0-255 (smoke generator): Overheat protection: turns OFF af-
#353 smoke generator = ter %2 min to about 2 hours.
shut-down 0 - 106 min = 0: Won't turn off automatically.
=1 ... 255: Switches off autom. after 25 seconds/unit.

#133

Use of FO4 as

cam sensor output for
any sound module
or
FO4 as exhaust fan of
smoke generators of
steam engines.

0,1

= 0 (Default): FO4 is used as a normal function output
and controlled by a function key, not a cam sensor.

=1: FO4 is triggered by a cam sensor (synchronously
to wheel rotation), usually for driving an exhaust fan.
This is achieved with either the “virtual” or a real cam
sensor. Also see CV’s #267, 268!

NOTE: The fan operation is also determined by the
sound project.

NOTE: Large-Scale decoders (which are not subject of
this manual) have special outputs which offer more
setting options for fans.

3.23 Configuration of Smoke Generators (for sound decoders)

Smoke generator without fan (Example: Seuthe 18V):

In addition to a simple ON/OFF function via a function output of your choice, the smoke intensity can
also be programmed to change between standstill, or cruising and acceleration.

This requires the smoke generator to be connected to one of the function outputs FO1...FO8 (FO7
and FOB8 only with SW version 34 or higher) and the selected output must be programmed for the de-
sired effect with the associated “effect CV” (with CV #127 for FO1, CV #128 for FO2 etc.); in this case
for load dependent smoke of steam engines (effect code “72”) or load dependent smoke of diesels
(effect code “80”).

The smoke generator characteristic as defined by CV #137, 138 and 139 is used for the relevant
function output. These CV’s must be programmed (with appropriate values) otherwise the smoke
generator will not produce any smoke.

EXAMPLE: - Typical characteristic for a track voltage set around 20V with above smoke generator:

CV #137 = 70...90: little smoke at standstill.

CV #138 = 200: The smoke intensity is increased to about 80% of its maximum capacity beginning
with speed step 1 (at very low speed), which produces relatively heavy smoke.

#137
#138
#139

Definition of smoke
generator characteristic,
connected to FO1 - 8.

NOT for MX621

PWM at stand still
PWM at steady speed

PWM during accelera-
tion

0-255
0-255
0-255

The values in CV #137 — 139 define a smoke charac-
teristic for the function outputs (FO1 ... FO8; referred
to below as FOx), provided a “smoke function” for a
diesel or steam engine (value 72 or 80) has been se-
lected in the associated CV #127 — 132:

CV #137: PWM of FOx at standstill

CV #138: PWM of FOx at cruising speed
CV #139: PWM of FOx at acceleration
(PWM = Pulse Width Modulation)

#351

Exhaust fan speed at
constant speed

For DIESEL engines

1-255

128

The fan speed is adjusted by PWM; the value in CV
#351 defines the effect at steady speed.

= 128: Fan is driven at half the voltage at cruising
speed.

#352

Exhaust fan speed at
motor starts and during
acceleration

For DIESEL engines

1-255

255

The exhaust fan is set to a higher speed (usually top
speed) for generating the typical exhaust puff during
motor starts as well during hard accelerations.

= 255: Fan receives maximum voltage at start-up or
accelerations.

#353

Automatic smoke
generator shutdown

For STEAM and

0-255

0 -106

If a smoke generator is controlled by one of the effects
“010010xx" or ,010100xx" in CV'’s #127 to 132 (for one
of the function outputs FO1 to FOB), the output turns

itself off automatically after the time defined in this CV
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DIESEL engines min. #353, in order to protect the generator against over-
heating.

= 0: no automated shut-down

=1 to 255: automatic turn-off after 25sec/unit, which
offers a maximum time of about 6300sec = 105min.

(#354) See chapter 5.5

Supplement to the settings in CV #133 and the effects
with code “72” (steam engines) or “80” (diesel en-
Exhaust fan speed at gines), where the fan is only set-up for chuff beats or
stand-still during starts and cruising speeds.
1-255 0 ) L

For STEAM and With CV # 355, however, the fan speed is adjusted at

DIESEL engines a standstill, so that even in this state smoke is dis-
charged (to a lesser extent). The sound must be
turned ON.

#355

0-99, engagement (Momentum per CV #3 etc.)

= 0-199 Hundredths digit = 0: No unloading.
“Automatic uncoupling” = 1: Coupler unloading: engine moves
toward train in order to relieve coupler tension, before un-
coupling and disengaging from the train.

Example:

CV #115 = 61: Loco uncouples and drives away from train
for 2 seconds at speed step 4.

CV #116 = 155: Loco pushes against train first to unload
couplers, uncouples and then drives away from the train
for 1 second at speed step 20.

3.24 Configuration of Electric Uncouplers

“System KROIS” and “System ROCO”

When one or two of the function outputs FO1...FO8 (FO1... FO6 with software versions below 34)
are assigned for the uncoupler function (CV #127 for FO1 etc.), the control of the couplers as well as
the entire uncoupling process is defined by the settings in

CV #115and CV #116.

These CV’s limit the pull-in time (to prevent overheating), define a hold-in voltage if required (i.e. Sys-
tem “Roco”) as well as the automated coupler unloading and train disengagement.

It is recommended to use the following settings for the Krois system: CV #115 = 60, 70 or 80; these
settings will limit the pull-in time (at full track power) to 2, 3 or 4 seconds respectively. A hold-in voltage
is not required for the Krois coupler and the ones digit can therefore remain at “0”.

cv Denomination Range Default | Description

Uncoupler control The uncoupler function is only active if “uncoupler” is se-

lected (value 48) in one of the CV's #125 — 132, 159, 160:

“Pull-in” time Tens digit (0 — 9): Time in seconds the coupler receives full
and voltage (pull-in time):
hold" voltage Value: 0 1 2 3 4 5 6
or use of 7 8 9
#115 oV # 115 0-99 O  |seconds: 0 01020408 1 2 3 4
5

for an alternative second
dim value Ones digit (0 to 9): hold-in power in percent of track volt-
age, 0 - 90%. Applied after the pull-in time elapsed (nec-

dimming 0-90% usi
(dimming % using essary for ROCO coupler, not needed for KROIS coupler).

ones digit; tens digit must
be 0)

Tens digit (0 — 9): Length of time the loco should move
0 away (disengage) from the train; coding as in CV #115.

Ones digit (0 — 9) x 4 = Internal speed step applied for dis-

Automatic disengagement

#116 ’
after uncoupling

Notes to automated uncoupling with coupler-unloading and train disengagement

- The automatic train disengagement is active if the tens digit in CV #116 is other than 0; if desired with prior coupler
unloading (when CV #116 > 100).

- The automatic train disengagement (or the preceding coupler unloading) is started at the same time the coupler is
activated, but only if the train is standing still (speed 0); if the train is still moving, the uncoupling, unloading and
disengagement procedure won't start until the train comes to a full stop.

- The procedure terminates when the “temporary” function key is released (or pressed again if in latched mode), or
when the predetermined times (CV #115 for the coupler, CV #116 for the disengagement) have expired.

- The uncoupling and disengagement process is aborted immediately if the speed regulator is operated at the same
time.

- The driving direction for the train disengagement is always according to the cab setting; directional settings in the
“special effects” definition for uncoupling (Bits 0 and 1 of CV #127, CV #128 etc.) will not be applied.

3.25 SUSI-Interface and Logic-Level Outputs (NOT for Mx621)

All decoders described in this manual (except MX621) have outputs that can either be used as a SUSI inter-
face, as logic level outputs or for servo control. These outputs are available at solder pads or on the decoder
plug (MTC or PluX), see the various decoder pin-outs starting on page 5.

These outputs are active as SUSI interface by default. To switch them to logic level outputs, configure CV
#124 as follows:

CV #124 = 128 or +128 (= Bit 7 in addition to other possibly set bits).

These logic level outputs are then always regarded as the next "normal" outputs. For example: The MX630
comes with a total of 6 function outputs (Lfor, Lrev, FO1 — FO4). The two logic level outputs are controlled as
FO5 and FOB6.

If these outputs are needed for servo control, leave CV #124, Bit 7 = 0 and define CV’s #181 and 182 in-
stead (see next chapter “Servo configuration).

cv Denomination Range Default | Description
#124
Bits
0-4,6 s

Bit 7 = 0: SUSI is active (or as servo outputs if defined as
such in CV’s #181 and 182).
= 1: Logic level function outputs instead of SUSI

Bit 2 = 1: I)C an SUSI-Interface. This is an OEM feature. For

#394 ZIMO Config. 4 Bit 2 0 . ;
more details contact www.zimo.at

i
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3.26 Servo Configuration (NOT for MX621)

right when loco stopped, left when loco moving; direc-
tion has no effect.

= 94: refers to function "Panto1" which is configured in
CV#186

= 95: ..."Panto2" configured in CV#187

= 96: ..."Panto3" configured in CV#188

=97: ..."Panto4" configured in CV#189

=101: Two-key operation F1 + F2
=102: Two-key operation F2 + F3
and so on to

=127: Two-key operation F27 + F28
=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 as defined with CV #161, Bit 2)

Special assignment

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

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

= 3: as in 2, but: direction-servo is automatically in
“neutral” if speed is 0 and F1 = ON; If speed

cv Denomination Range Default | Description
Bit 0 = 0: Servo protocol with positive pulses.
= 1: Servo protocol with negative pulses.
Servo outputs: Bit 1 = 0: Control wire only active during movement
Protocol 0-3 =1: ... always active (consumes power, vibrates
0 0 at times but holds position even under
) Note: mechanical load) — this setting is also required
and alternative CV #161 for SmartServo RC-1 (with memory wire)!
#161 use of must be Bit 2 = 0: For two-key operation, with center position (as
servo outputs 3& 4 | S o «on per CV #181/182) when both function keys
as SUSI for are OFF.
Smart = 1: For two-key operation (as per CV #181/182),
Servo where the servo runs only as long as function
NOT for MX621 RC-1! keys are active.

Bit 3 = 1: Servo outputs 3 and 4 are used for SUSI Data
and SUSI clock (only for decoders that actually
have 4 servo outputs).

#162 | Servo 1 - Left stop 0-255 49 = 1ms Defir_]es the servo’s Ieft stop position. “Left” may become

pulse the right stop, depending on values used.

#163 | Servo 1 - Rightstop | 0-255 205 Defines the servo’s right stop position.

#164 Servo 1 0-255 127 Defines a center position, if three positions are used.
Center position

#165 Servo 1 0-255 30 Rotating speed; Time between defined end stops in
Rotating speed - -3sec |tenths of a second (total range of 25 sec, default 3 sec.).

#166 . " .

- 169 As above but for #166 left stop, #167 right stop, #168 center position, #169 rotating speed.

Servo 2

#170 #170 left stop, #171 right stop, #172 center position, #173 rotating speed.

-173 Servo 3

#174 Servo 4 #174 left stop, #175 right stop, #176 center position, #177 rotating speed.

-177

= 0: Servo not in operation

= 1: Single-key operation with F1

= 2: Single-key operation with F2

and so on to

#181 ge”’o ; 0-28 o = 28: Single-key operation with F28
ervo
#182 Servo 3 0 = 90: Servo action depends on loco direction:
#183 forward = servo left; reverse = servo right
#184 Servo 4 90-93 0
0 = 91: Servo action depends on loco stop and direction:
Function 101-114 turn.s right when stopped and direction is forward, oth-
assignment erwise turns left.

= 92: Servo action depends on loco stop and direction:

turns right when stopped and direction is reverse, oth-

erwise turns left.

= 93: Servo action depends on loco movement: turns

#185 ’ for . step > 0: direction-servo is engaged.
live steam engines
NOTE to CV #185 = 2 or 3: Servo 1 is adjustable with
CV #162, #163 (end stops); with appropriate values the
direction can be reversed as well.
Servo 2 is adjustable with CV #166, #167.
Bit 7 = 0: not sound dependent
= 1: sound dependent

#186 "Panto1" Bit 6 - 5 = 00: direction dependent,

#187 "Panto2" =01: only if loco drives forward

#188 "Panto3" =10: only if loco drives backwards

#189 "Panto4" = 11: only if F-key is turned off

Bit 4 — 0: key to activate (00001=F1, 00010=F2,
00011=F3,...)
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| Feedback - “Bidirectional communication”

All ZIMO decoder types have been equipped with a type of feedback ever since DCC was formed,
which has always been a major difference to competitors’ products:

- the ZIMO loco number identification is part of ZIMO DCC decoders since 1997 and as
far back as 1990 with ZIMO’s own data format (which is no longer in use today). It can only be used
with ZIMO DCC systems (MX1...MX10, MX31ZL, MX32ZL...) and together with ZIMO track section
modules (MX9 and successors): After receiving DCC packets, the decoder sends acknowledgment
pulses which will be utilized to identify and locate the decoder in the respective section of track.

- all ZIMO decoders are ready for the “bidirectional communication” ac-
cording to “RailCom” since 2004; it is operational in newer decoders

such as the MX630 and MX640 series from the beginning (basic functions,
ongoing expansion with future software updates).

Rail @omg

“Bidirectional” means that the information transfer within the DCC protocol is not only flowing towards the decoder
but also in the opposite direction; that is, not just driving, function and switch commands are being sent to decod-
ers but also messages such as acknowledgements, actual speed as well as other status information and CV read-
outs are being received from decoders.

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

Relevant CV’s for RailCom configuration:

cv Denomination Range | Default | Description
Speed feedback correc- RailCom speed feedback correction factor.
tion RailCom
#136 display 128
factor

Several special bits +

RailCom variants

#158 0-127 4 Bit 2 = 0: RailCom speed (kph) — feedback using the

“old” method (for MX31ZL ! Id 4)
= 1: RailCom speed (kph) — feedback using the
new STANDARDIZED method (Id 7).

cv Denomination Range | Default | Description
Bit 0 - RailCom Channel 1 (broadcast)
O0=off 1=on
Bit 1 - RailCom Channel 2 (Data)
O0=off 1=on
#28 | RailCom Configuration | 0-15 S B itizieactivates oM ceRon
0=off 1=on (since SW 40.5)
Bit 3 - deactivates OW transmission via Railcom
0=off 1=on (since SW 40.5)
Bit 6 - High current RailCom (MX699 series only)
0O=off 1=o0on
Basic configurations 14 = Bit 3 - RailCom (“bidirectional communication®)
#29 0-63 0 = deactivated 1 = activated
0000 1110
Which is
Bit3=1
(“RailCom*
turned on)

With the help of bidirectional communication according to RailCom

decoders will acknowledge received commands -

- which increases operational reliability and the bandwidth of DCC systems because already acknowledged com-
mands don’t need to be sent repeatedly;

current decoder data is sent to the command station (“global detector’) -

- e.g. “real” (measured) train speed, motor load, routing and position codes, “fuel reserves”, current CV values on
demand from decoders is sent to the command station or more precisely, to a global detector in the command sta-
tion;

decoder addresses are recognized by “local” detectors -

- the actual loco positions are determined by local detectors connected to individual track sections (integrated in fu-
ture MX9 track section modules, later StEin), which has been possible with ZIMO’s own loco number recognition for
a long time, even without RailCom.

RailCom will be further developed over the coming years and new applications added, which of course requires new
software updates in decoders and other equipment. ZIMO decoders as of 2009 are able to send their own loco ad-
dress from an isolated section of track (with a so called broadcast method, very fast, although only for one loco in-
side that section), send CV content on demand along with some decoder data such as actual speed in kph, load and
decoder temperature.

On the system side, only one third party product has been available from the beginning — the address display
LRC120, which is a “local” RailCom detector displaying the loco address on one track section. In 2007, the ZIMO
MX31ZL came to market as the first command station with an integrated “global” RailCom detector.

Since 2013, ZIMO delivers the new MX10 command stations with integrated detectors for RailCom. The MX32 cab
(released early in 2011) uses feedback functions from the start (speed indicator, CV-reading), but until the appear-
ance of the MX10 is accessible only in connection with the MX31ZL.

RailCom is activated in ZIMO Decoders with
CV#29 Bit3=1 AND CV#28=3

These are usually default settings on a new decoder, but RailCom is turned off by default in many sound projects or
OEM CV sets and must therefore be activated first with above CV’s (see table above).

ATTENTION (if speed-feedback does not work): see CV #158, Bit 2 (in table above).

“RailCom" is a registered trademark of Lenz Elektronik GmbH.
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5 ZIMO SOUND - Selection and Programming

Sound projects, Sound Collections, free and fee-based projects etc.
Specialties of the ZIMO sound organization over the traditional offerings from other manufacturers

»  Each sound decoder requires a sound project in the decoder’s flash memory. The sound pro-

ject is basically a file, composed of the sound samples of a real locomotive (or several locomotives in

the case of the "Sound Collection", see below), as well as playback instructions (in the form of sched-
ules, dependencies on operating condition, speed, acceleration, pitch, etc.) and assignments (to func-
tion keys, random generators, switch inputs, etc.).

» Each ZIMO decoder comes loaded with a sound project (usually a “sound collection”, see below).
Other ZIMO sound projects for installation by the user can be downloaded from the ZIMO sound da-
tabase at www.zimo.at in the form of “Ready to use” projects (.zpp file) and often, in addition to
that, as “Full featured” projects (.zip file):

The “Ready to use” project is a .zpp file, which after downloading is uploaded to the decoder with
the help of decoder update modules such as the MXDECUP, MXULF, MX31ZL or MX10 command
station. The file is placed on a flash drive which is then plugged into the USB host socket of the men-
tioned modules or sent from a computer (connected to the USB client socket with the software ZSP
installed on the PC) to the decoder. After the sound upload, many assignments and settings can be
changed to suit individual tastes (even though it is a "ready-to-use" project), using the procedures and
CV’s described in the decoder manual.

The “Full featured” project on the other hand is a .zip file as downloaded from the sound data-
base; it cannot be uploaded to the decoder directly but can only be unzipped and edited with the help
of the “ZIMO sound programmer” ZSP. Assignments and settings can be determined within ZSP
and it is also possible to remove sound samples for external processing or exchange them with oth-
ers; it is therefore possible to create your own or highly individualized sound projects. The result is
again a .zpp file that can be uploaded to the decoder.

» ZIMO sound decoders are delivered preferably with a “Sound collection”; this is a special type
of a sound project: sound samples and CV parameters for several engines (i.e. for 5 engines) are
stored on each decoder. The preferred sound for a given locomotive can be selected with the cab (no
need to load a different sound sample from the computer). (CV#265)

The user is free to change acoustics of a locomotive to his/her own taste by combining for example a
chuff sound from 5 different chuff samples and one or several whistles (selection is made using the
“CV #300” procedure); equally select from bells, compressors, coal shoveling, oil burners or break
squeals etc.

Note: Even normal sound projects ("normal" = for a specific locomotive) can comprise the characteris-
tics of a "sound collection”, by containing several whistles for example from which one can be select-
ed using the “CV #300 procedure”.

» Among the sound projects available from the ZIMO sound database, it must be distinguished be-
tween the

- “Free D’load” (= no charge) sound projects, often produced by ZIMO and the
- “Coded” (= purchased) sound projects, from external sound providers.

The "Coded sound projects" are contributed by external ZIMO partners (= providers, for example by
Heinz Dappen for the Rhaetian Railway and American steam locomotives), who get reimbursed by
the sale of "load codes". These fee-based projects can be downloaded for free from the ZIMO Sound
Database, but can only be used in "coded™ decoders, i.e. those in which the appropriate "load
code" has been programmed beforehand. “Encoded decoders" can be purchased with the “load
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code” pre-installed (subject to a charge, see price list) or the load code is purchased later and entered
to the appropriate decoder CV’s (CV's # 260, 261, 262, 263). The "load code", which authorizes the
use of sound projects of a specific sound supplier (i.e. the sound projects of Heinz Dappen) applies to
one specific decoder which is identified by its decoder ID (CV 250, 251, 252, 253).

» In addition to the "Free D'load" and "Coded" projects, both of which are ready for download on the
ZIMO Sound Database (see above), there is also the

- “Preloaded” sound projects; these are exclusively available as pre-programmed decoders and this
in turn often only installed in new locomotives. “Preloaded” sound decoders are usually not provided by
Zimo, but by model railroad manufacturers and distributors, who are also responsible for setting the
prices. These sound projects are merely listed in the ZIMO Sound Database as reference.

Decoders with sound collection — How to select a loco type with CV #265
using the example of the “European steam/diesel collection”:

CVv Denomination Range | Default | Description
e =0, 100, 200: Reserved for future applications
1 101 =1,2...32: Select among various steam sounds stored
2 Steam = in the decoder, i.e. for loco BR01, BR28,
#265 | Loco type selection 1 BR50, etc... Chuff sounds as well as other
101 sounds (whistle, compressor, bell...) will
102 D _ be matched.
iesel =
101 =101, 102 ... 132: Select among various diesel engines
(if several diesel sounds are in the collection).

Note: CV#265=1 -> Dampflok BR 01 (default)

CV#265=2 -> Steam BR 01.10 CV#265=3 -> Steam BR 44
CV#265=4 -> Steam BR 50  CV#265=5 -> Steam BR 52
CV#265=6 -> Steam BR 298 und CV#265=101 -> Diesel BR 218

Operating the sound decoder for the first time
with “European steam/diesel” sound collection:

As delivered, the decoder comes with a typical engine sound activated and function-sounds allocated
to function keys:

Function F8 — Sound ON/OFF
sounds played back with a function key remain active regardless whether F8 is on or off (a separate function key can be as-
signed with CV #311 to turn the function sound ON/OFF, which could of course also be F8)!
By default, the “European steam/diesel collection” plays back the sound of a 2-cylinder engine (the
chuff rate can only be approximate without further tuning) with automated water drainage and brake
squeal as well as some randomly played stationary sounds.

The function keys are allocated to the following function sounds:

F2 — short whistle F7 — coal shoveling or oil burner
F4 — water drain (blow off...) F9 — compressor
F5 — long whistle (playable) F10 — generator
F6 — bell F11 — injector

The random sound generators to ... stationary sounds:

Z1 — compressor Z2 — coal shoveling Z3 — injector
The switch inputs:
S1 - nothing S2 — nothing S3 - nothing
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A sound project is composed of...
... sound samples, schedules and CV settings.

To produce the sound of a locomotive, the sound project contains the following components:

1) the "main engine" sound: this is the central sound, such as the chuff or diesel engine
sound, or the cooling fan (which is the key sound in electric locomotive projects).

This "main engine" sound is the only sound component associated with a schedule, which
defines important properties, especially the transitions between different sound samples in
various speed, acceleration and load situations.

This schedule can only be changed in the "ZIMO Sound Programmer" ZSP, not by CV's.
However, there are numerous possibilities for fine-tuning the main engine sound through
CV’s (e.g. relation between chuff frequency and speed, lead-chuff accentuation, coast-
ing/notching functions, etc.)

2) Other scheduled sounds (often inaccurately called background sounds): these are boiling,
draining, turbocharger or brake squealing sounds and many others; also in the case of elec-
tric locomotives the actual primary sounds of the thyristor unit and the electric motor.
"Scheduled" sounds - both the "main engine" and "other" - are characterized in that the de-
coder plays them automatically, based on the driving situation, while the "function sounds"
(see below) are activated with the cab’s function keys.

These "other" -sounds (i.e. all except the "main engine” sound, see above) are NOT played
according to a schedule, i.e. they are fully defined by CVs, and can be modified directly by
the relevant CV’s or CV # 300 - procedures, even in operation (speed, load dependence,
etc.). Only the underlying original recordings, that is, the sound sample or a selection of sam-
ples, is stored in the sound project (or in the sound collection).

3) The function sounds, which are played back by pressing the corresponding function keys
includes acoustic signals such a whistles, horns, bells but also other sounds like coal shovel-
ing, coupler clank, lowering of pantographs as well as station announcements.

The volumes of each sound and whether it is “looped” (for continuous playback as long as
the function key is pressed) is defined by CV’s but can also be modified by these CV’s or
with the CV #300 procedure. Here too, only the sound samples of the project or selections of
several projects are predefined.

4) and 5) the switch input and random sounds are normally sounds that can also be used as
function sounds but are triggered by switch inputs or random generators.

The occasionally used term "driving sound" refers to a subset of all the sounds, namely the "main en-
gine" sound and most of the "other" sounds; the "departure whistle" sound for example is not included
because it is not dependent on driving data.

0
5.1 The “CV #300 procedures” only if address is NOT 3!

A more convenient procedure (w/o manual CV #300 programming) is available with MX31/MX32 cabs

The term "CV # 300 - procedure" means the "pseudo-programming” of CV # 300, which allows the
modification of the currently loaded sound project during normal operation, in relation to:

- the selection of sound samples within the various sound groups (i.e. “ short whistle”), if it is
a “sound collection” (which has several sound samples in some of its sound groups) or a
“normal” sound project with several sound samples in certain groups.

- the volume and the sound loop behavior of individual sounds; for example, setting the
whistle volume different to the driving sound volume (i.e. chuff beats).

All CV #300 procedures must be done in operations mode (on the main), NOT in service mode!

NOTE: If setting the volume of individual sound classes is the main concern, it is more convenient
to use the direct CVs, see chapter "Drive-independent basic settings"; in many applications the CV
#300 procedure is therefore NOT needed.

Selecting a chuff set (if several sets are present in a sound collection):
(only possible for steam projects, not for diesel or electrics)

The following procedures are always used in the same way in spite of the flexible decoder layout with
different sound sample compilations. It is also worth mentioning that the sound samples can be lis-
tened to and evaluated under actual operating conditions (with the engine running), not just on the
computer.

The selection procedure is started with a “Pseudo-Programming” in operations mode (“on-the-
main”):

CV #300 = 100 (only for steam / not possible with DIESEL engines!).
The “Pseudo-Programming” (meaning that the entered value is not really stored in memory) has the
effect that the function keys FO0 to F8 no longer actuate function outputs but instead are now availa-
ble for special tasks within the sound selection procedure. The function keys should be set to mo-
mentary, if possible, which would facilitate the procedure. CV #300 procedures must be done in
operational mode (on the main), NOT in service mode!

The function key identifications (and the MX31/MX32 cab displays) shown are typical for a ZIMO cab
during the selection procedures (and for other sound adjustment procedures) but is analog to the
function keys of third party cabs, although the keyboard layout may be different.

The function keys have the following special

meaning during the selection procedure!
ZIMO cab MX31 key arrangements: Chuff beat --- SAMPLE ---
@W1FO0 @W2F1 @3F2 > (( play ({ prev (( next
CLEAR
W4F3 (5F4 6F5 > ((+end ( (T4
STORE
@7F6 WBF7 @WOF8 > W W Wrend

FO = play: plays back the current chuff sound for evaluation; only possible with the engine at
a standstill; the chuff sounds are played back automatically when the engine
is moving.
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F1, F2 = prev, next : plays back the previous or next recording stored in the decoder; the sound
file can immediately be evaluated with the engine stopped, whereas with
the engine running the selected file immediately replaces the currently active.

F3 = CLEAR + end : The selection procedure is stopped and the selection is cleared, that is no
chuff sound will be played (but boiling and blow-off sound remains).

F8 = STORE + end : The selection procedure ends and the current chuff set is replaced with the
selected chuff set.

The selection procedure is also stopped when programming anything else (e.g. CV #300 = 0, or
any other value or any other CV) or by interrupting power. In these cases, the current chuff set re-
mains. Such “forced endings” are also useful when the “old” sound should remain as the current
sound without first having to locate it again.

The selection procedure is supported with acoustic signals:
The “cuckoo jingle” sounds when....

.... the last stored chuff sound is reached; use the key to scroll in the opposite direction (F1, F2) to
listen to the other stored chuff sounds,

.... playback is tried (FO) but no sound sample is assigned,

.... awrong key is pressed (F4, F5 etc.)

The “confirmations jingle” is played after ending the selection procedure with F3 or F8.

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, brake squeal sounds...
within a sound collection or a sound project with several samples of this kind/for these classes:

The selection procedures for these “automated background sounds” are initiated with an opera-
tional mode “Pseudo-Programming”

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 =132 for the “start” whistle or horn
CV #300 = 133 for blow-off sound =cylinder valves (STEAM only) .
NOTE: the blow-off selection (CV #300 = 133) is also valid for function key playback (CV #312).
CV #300 =134 for the driving sound of ELECTRIC engines .
CV #300 = 135 for rolling noise .
CV #300 = 136 for the switchgear sound of ELECTRIC engines
CV #300 = 137 for a second Thyristor sound (ELECTRIC engines)
CV #300 = 141 for the turbo charger (DIESEL engine)
CV #300 = 142 for the “dynamic brake* (Electric brake, 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 standstill because the speed regulator is used for setting the
volume of 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 MENU SOUND Selection

used for volume setting! Boiling - SAMPLE

( play ( prev (( next

CLEAR --- GROUP ----

P> @+ end (( prev (@ next

STORE
« « @+ end

ZIMO MX31 key arrangement

@W1FO0 @2F1 @ 3F2

WAF3 @5F4 (6F5

@ 7F6 8F7 @9OFs

Function keys are used as with chuff selections:
FO = play : plays back the currently selected sound. Brake squeal -~ SAMPLE -—-
F1, F2 = prev, next : plays back the previous or next recording. @ play @ prev ( next
F4, F5 = prev, next : switches between sound groups CLEAR --- GROUP ----
The speed regulator acts as volume control for the ((+end (( prev ( next
background sound during the selection procedure. « « ST:fEn d
F3 = CLEAR + end : Selection procedure is stopped
and the current sample removed.
F8 = STORE + end : Selection procedure is stopped

and the new selection activated. Blow off  --- SAMPLE ---
The selection procedure can be ended by any other ( play @ prev ({ next
programming procedure or by removing power. Functions CLEAR --- GROUP ----
cannot be actuated during this procedure! @+ end ( prev (( next

STORE
« ( @+ end

A more convenient procedure (w/o manual CV #300) is available with MX31/MX32 cabs

Allocating sound samples to function keys F1 ... F19
within a sound collection or a sound project containing several samples per group:

A sound sample can be allocated to each function key F1...F19 from the sound samples stored in
the decoder. It is absolutely permissible to have a function key assigned for a function output (FO1,
FO2 etc.) as well as for a sound function, both of which will be activated when the key is pressed.

The allocation procedure for function sounds are initiated with a “Pseudo-Programming” in opera-
tions mode programming:

CV #300=1 for function F1
CV#300=2 forfunction F2
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 location; i.e. groups like “short whistle”/ “long
whistle”/ “horn” / “bell” / “shoveling coal / “announcements” and much more.

i
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The engine should remain stationary, since the speed regulator is used for volume settings during
the allocation procedure!

Depends on entry: F1. .. F19
The function keys have the following

special meaning during MENU Functions-SOUND

ZIMO cab MX32 key arangement: the selection procedure! [\gg —— SAMPLE -
W1FO0 W2F1 @ 3F2 > (( play @ prev (( next

CLEAR -- GROUP ----
@+ end ( prev (@ next

«e- LOOP - STORE
@7F6 (8F7 W9Fs o (@ loop ((short ((+end

Drawing of an MX31 display, not a photo!

@W4F3 ((5F4 6F5

F0 = play : plays back the current sound file 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.); starts playback
with the first sample of this group.

The SPEED REGULATOR acts as volume control for the selected sound during allocation procedure.

F6 = loop : If F6 is “on” when exiting the allocation procedures, the sound sample is stored
and played back as long as the relevant function key is pressed by
Playable whistle!  repeating the sound between the loop markers (the loop marks are part of
the sound file).

F7 = short: If F7 is “on” when exiting the allocation procedures, the sound sample is

shortened and played back only as long as the function key is pressed, by
omitting the center portion.

Note: F6 and F7 are only effective provided the loop markers are included in the sample; basic
settings are also saved; changes take effect only if F6/F7 is actuated.

Note: If F6 and F7 are not actuated, the sound sample will always be played back in the same length
it was saved, regardless how long the function key is pressed.

F3 = CLEAR + end: The allocation procedure is stopped and the current sound removed.
There will be no sound allocated to this function key.

F8 = STORE + end: The allocation procedure is stopped and the last selected function
sound is stored and ready for playback 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 removing power from the decoder. The “old” allocations remain ac-
tive in such cases; such “forced endings” are also useful when the “old” sound should remain as the
current sound without first having to locate it again.

The selection procedure is supported with sound signals:

The “cuckoo jingle” sounds when....

.... the last stored sound sample of a group is reached; use the appropriate key (F1, F2) to scroll in
the opposite direction to listen to the other stored sounds,

.... the last stored sound group is reached (with F4 or F5); use the appropriate key (F4 or F5) to scroll
in the opposite direction.

.... play-back attempted (with FO) but no sound sample is available,
.... awrong key is pressed.
The “confirmations jingle” is played after ending the allocation procedure with F3 or F8.

Allocation of sound samples to the random generators Z1...Z8:

MX640 decoders provide 8 simultaneously playing random sound generators. The timing of them is
determined by CV'’s; see “CV table” from CV #315.

A sound sample can be added to each random generator from the pool of samples in the decoder.

The allocation procedure for random sound is initiated with a “Pseudo-Programming” in operations
mode programming:

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. .. Z8

The function keys have the following special mearing
during the selection procedurd

MENU Random-SOUND

ZIMO MX31/MX32 key arrangement:

@W1F0 @W2F1 @3F2 - SAMPLE ---
7 ( play @ prev (( next
WA4F3 @5F4 6F5 CLEAR --- GROUP ----

7 ({+ 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: playback
F1, F2 = prev, next: playback of previous or next sound sample
etc.

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.

The allocation procedure for random sound is the same as for function sound!

i
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Allocation of sound samples to switch inputs S1 and S2:

The MX640 has 3 switch inputs available, of which two (“1” & “2”) are freely available to the user while
one (“3”) is usually reserved for a cam sensor input; which can also be used for other inputs if not
used for a cam sensor (i.e. the virtual cam sensor is used instead). These inputs can accept reed
switches, optical or hall-effect sensors and similar; see chapter 8: “Connecting speaker, cam sensor”.

A sound sample can be allocated to each switch input, from the pool of stored samples in the decod-
er; playback times can be set with the help of CV’s #341, 342 and 343, see CV table.

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
and so on...
Depends on entry: S1...54

The function keys have the following special me>n%7<

during the selection procedure! | NMISNSURSERSIOIV\[D)

s1 — SAMPLE —

>  ( play @ prev ({ next
CLEAR -- GROUP ----

ZIMO MX31 key arrangement:

@W1FO0 @W2F1 @ 3F2

WAF3 (5F4 6F5 >  ((+end ( prev (( next
----- LOOP ----- STORE
W7F6 (8F7 9Fs > (( still (cruise ((+ end

The meaning and action of the function keys is the same as for function sounds (see above):
FO = play: playback

F1, F2 = prev, next: playback of previous or next sound sample
etc.

Zifli

5.2 “Incremental Programming” of sound CV'’s,

an alternative to “normal” programming

Configuration variables (CVs) for optimizing sound effects can of course be programmed in the con-
ventional manner by changing CV values using the cab in service mode (on the programming track)
or in operational mode (on the main track), but many can alternatively also be programmed by

“Incremental” programming.
This method is not suitable for CVs where individual bits need to be set independently.
The “incremental programming” is a special process of the “operational mode” programming with the
following fundamental principle: the CV’s are not programmed with an absolute value (as is normally
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,
which means they cannot be used for function output actuations during that time. The function keys
are temporarily assigned for this task with the “Pseudo-Programming”

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 + 200).

Several CV’s are grouped together in one procedure for an easier and better handling. In the case of
CV #301 = 66, the leading CV #266 (“Lead-CV”) is assigned for incremental programming as well as
CV #267 and #268.

This is again shown here by means of the ZIMO cab with the special MX31 display, but is valid anal-
ogous for the function keys of other cabs.

The function keys have the following special meaning
during the selection MENU SOUND Incr.Prog
ZIMO MX31 key arrangement: procedure! CV 266 CV 267 CV 268
W1F0O W2F1 @ 3F2 | —— > ((+ Total Chuff Part-
e volume beat volume
WAF3 @5F4 6F5 _ > - steam
Decrementing! +2 -40 +3
« TF6 L 8F7 « 9F8 Set to default value! [~ ‘ 0 =45 =17 =255

Drawing of an MX31 display, not a photo!
The last line shown in gray (absolute CV values) will not be available until bidirectional communication is being implemented!

FO, F3, F6 Incrementing, decrementing and default setting of the lead CV number that was
entered during the “Pseudo-Programming” initiation CV #301 = ... (or via menu
with the MX31).

F1, F4, F7 Incrementing, decrementing and default setting of the second CV number of that
group; which CV’s that are part of a group is shown in the CV table or is
indicated in the ZIMO MX31 cab display.

F2, F5, F8 Incrementing, decrementing and default setting of the third CV number of that
group (if the group includes 3 CV'’s).

The incrementing and decrementing of CV values (usually in the 0...255 range) takes place in steps

of 1, 5, 10 or 15; this is predefined by the decoder software and cannot be changed. Intermediate val-
ues can be entered by direct CV programming, which in reality is hardly necessary.

The “cuckoo jingle” sounds when....
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.... the upper or lower end of a CV value range is reached!

If RailCom is not available (because the system used is not equipped with RailCom), the value of a
particular CV can only be determined by reading it out on the programming track. Although, most of
the time this is not necessary since the reaction to a changed CV value can immediately be heard by
the changing sound.

Note: With the MXDECUP update module it is possible to read-out and write complete CV and pa-
rameter sets and if necessary edit them on a computer!

5.3 The test run for determining the motor’s basic load

The following procedure enables the (subsequent) adjustment of driving sound to engine load (i.e.
inclines, pulling weight...), such as steam chuffs (volume and sound) with the CV’s #275, 276...
Technical background:

The load-dependent sound is based on EMF (Electro Motive Force) measurements inside the decoder, which is
primarily used for keeping the motor speed constant during load changes. Before the decoder can produce the cor-
rect sound for the respective driving conditions it has to know first what these measurements are at normal “no-load”
cruising speed (smooth rolling of the engine or train on straight and level track). This “basic load” of an engine or
train is often considerably higher on model trains than on the real railroad, which is due to gearbox losses, power
pick-ups etc. Deviations from this “basic load” will then be interpreted as inclines or declines, which triggers appro-
priately modified chuff sounds.

Initiated by “Pseudo-Programming” in Operational Mode
CV #302 =75
an automated test run is performed to record the “basic load” factor in forward direction;

ATTENTION: the engine (or train) is driven automatically in forward direction for which unoccupied
track must be available of at least 5 meters (15 feet), with absolutely no inclines or declines and
without any (tight) curves.

With CV #302 =176
an automated recording run is performed in reverse direction, for locomotives that have different
“pbasic loads” in this direction (otherwise, the basic load in reverse is considered identical to forward).

The measured results are stored in CV’s #777 and 778 (slow/fast PWM values, forward) and #779
and 780 (PWM values in reverse direction); these CV’s can be read out and used as needed for other
vehicles, or used as base for further tests.

Note: A “heavy” train (a train with higher rolling resistance due to power pickups of lighted coaches for
example) may have a different “basic load” than an engine with nothing on the hook. A separate re-
cording run may be required for such situations in order to obtain the best load dependent sound.

5.4 Basic settings independent of powertrain

The CV’s in the following table have the same meaning for all types of power (Steam, diesel, electric):

NOTE: The default values of individual CV’s are NOT decoder-specific, but rather depend on
the decoder’s sound project. This means that a HARD RESET with CV #8 = 8 returns the de-
coder to the state defined by the sound project. The default values listed below are values often
used in sound projects, but not necessarily the correct values in all cases.

Cv

Denomination

Range

De-
fault

Description

#265

Select loco type

For sound collections; see first page of this chapter

#266

Total volume

0-255

0-400%

65

100%

The default value “65” results in the (mathematically) highest
possible distortion-free playback volume. For LS8x12 speak-
ers only values up to approx. 65! Larger speakers are rec-
ommended up to a value of 85

#395

Maximum volume the sound can be raised to (does not have
to be the same value as in CV #266)

#396

Defines function key for volume decrease; lowers volume as
long as key is pressed; about 10 steps/sec, down to 0.

ATTENTION: This changes CV #266.

#397

Defines function key for volume increase; raises volume as
long as key is pressed; about 10 steps/sec, to the maximum
defined in CV #395.

ATTENTION: This changes CV #266; can be used as a sub-
stitute for a mute key.

#303 -
#306

Reed 1 - 4 Sound
configuration

0-255

Bit 0-4: Button to activate or deactivate reed input: 1-28 = F1-F28, 29 =
FO, 30 = MAN button

Bit 5: Button for reed input inverted function

0=sound active when button on,

1=when button off

Bit 6: Loop active as long as reed is active

Bit 7: Shorten active when reed becomes inactive

Several reed sounds are possible at the same time.

#310

ON/OFF key for
engine and random
sound

Defines the function key (by default E8) that turns the engine
sound (chuffs, boiling, blow-offs, brake squeals...) as well as
the random sound (compressor, coal shoveling...) ON or OFF.

= 8: F8 key switches driving sound ON or OFF.
Note: this is the default key for ZIMO original sound projects;

OEM projects (i.e. ROCO) often use other settings. Most of-
ten 1 for the F1 key.

=1...28: ON/OFF key for F1...F28.
= 255: engine and random sounds are always ON. (If not,
change CV #313!).

#311

ON/OFF key for
function sound

Function key assigned as ON/OFF key of function sounds
(i.e. F2 — whistle, F6 — bell etc.).

= 0: does not mean that FO is assigned for this task but rather
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 ... 28: Separate ON/OFF key for function sound.

#312

Blow-off key

F4

See chapter 5.5 “Basic steam engine settings”.
(does not belong in this chapter, despite the correct number sequence)

#313

Mute key

0-28
101 -128

This CV assigns a function key with which the driving sounds
can be faded in and out, i.e. when the train disappears behind
scenery. F8 is used by default, which is already the sound
on/off key but now does so softly.
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NOTE: If a decoder comes with a potentiometer for volume control (mostly on large-scale de-
coders), the pot meter should NOT be fully opened if full volume is not really desired (Loss of
sound quality if pot meter is fully open and at the same time the volume is heavily reduced by
CV’sl).

L De- o
CV Denomination Range faﬁlt Description
= 0: No mute key or mute function.
=1...28: Selected function key F1...F28 as mute key.
=101...128: Assigned function key with inverted action.
0-255 Time in tenths of a second for sound fading in/out when mute
#314 Mute — _ 0 button is pressed. Total range is 25 seconds.
fade in/out time - =0 (to 10): minimum time setting of 1 sec.
= 11...255: longer “fade” times
B 0-255 255 | To reduce the driving sound volume (E.g. Diesel motor with
#376 Driving sound - - related sounds such as turbo charger) compared to the func-
volume tion sounds.
0-100% | 100 %

The following CV’s can be programmed both “normal” (i.e. CV #... = ...) and “incremental”. “In-
cremental programming” is especially useful when the proper value cannot be calculated in advance
and must be determined by trial, which is often the case with sound parameters.

The “Lead CV” in each case is the first of a group of 3 CV'’s, which are edited and displayed together
on a ZIMO MX31/MX32 cab during the “incremental programming” procedure.

L INC- |De- s
CV Denomination Range Step |fault Description
The brake squeal should start when the speed
Brake squeal 0— 255 10 20 drops below a specific speed step. It will be auto-

threshold matically stopped at speed 0 (based on back-EMF

results).

The brake squeal is to be suppressed when an
engine is driven for a short time only, which is
usually a shunting run and often without any cars
(in reality it is mostly the cars that are squealing

Minimum driving time | 0 - 255 not the engine itself!).

before brake squeals = 10 50 Note: Brake squeal sounds can also be assigned
to a function key (see allocation procedure CV
#300 = ...), with which the brake squeal can be
started or stopped manually!

0-25sec

Bit0 - Reed1 activates braking squeal
Bit1 - Reed2 activates braking squeal
Bit2 - Reed3 activates braking squeal
Brake squeals-order 0 Bit3 - Reed4 activates braking squeal
Reed configuration Bit7 - 0 = key defined in CV308 suppresses brak-
ing squeal of Reed inputs if this key is ON
1 = key defined in CV308 activates braking
squeal independent of Reed inputs

0 = no key defined. Reed inputs always active.

Brake squeal-ke! -
r qu y 0-28 0 1-28 = key F1 to F28.

Bit 4 — inverts the polarity of Reed input 1
0 Bit 3 — inverts the polarity of Reed input 2
Bit 2 — inverts the polarity of Reed input 3
Bit 5 — inverts the polarity of Reed input 4

Reed config.

#3UU Proceauresy.

More convenient however is the direct volume adjustment by CV’s (especially when no sound se-
lection is necessary, which is often the case). Of course, not all sounds listed below are part of every
sound project. Changing sound CV values of sound files that are not part of the relevant sound pro-
ject have no effect.

Background sounds - Volume adjustments:

#574 | Boiling 0-255 0 Boiling volume

#576 | Directions change 0-255 0 Directions change volume

#578 | Brake squeal 0-255 0 Braking squeal volume

#580 | Thyristor sound 0-255 0 Thyristor sound volume (ELECTRIC engine)
#582 | Start whistle/horn 0-255 0 Start whistle/horn volume

#584 | Blow-off 0-255 0 Blow-off volume (STEAM engine)

#586 | Electric motor 0-255 0 Electric motor volume (ELECTRIC engine)
#588 | Driving sounds 0-255 0 Driving sounds volume (rolling/wheels)

#590 | Switch gear 0-255 0 Switch gear volume (ELECTRIC engine)
#592 | Second Thyristor 0-255 0 Second Thyristor volume (ELECTRIC engine)
#594 | Panto up 0-255 0 Pantograph up volume (ELECTRIC engine)
#596 | Panto down 0-255 0 Pantograph down volume (ELECTRIC engine)
#598 | Panto stop (down) 0-255 0 Pantograph stop (down) (ELECTRIC engine)
#600 | Turbo 0-255 0 Turbocharger volume (DIESEL engine)

#602 | Dynamic brakes 0-255 0 Dynamic brake volume (ELECTRIC engine)

Note: The CV ahead of the CV'’s listed (#573, 575 etc.) contain the sound sample numbers to be played.

Function sounds - Volume adjustments:

CV Denomination Range fgﬁl-t Description
Sound volume operated with function key FO
#571 Function sound FO Y ':255 0 = 0: full volume, original sound sample volume (same as 255)
100, 1-100 % =1 .. 254: reduced volume 1 - 99,5 %
= 255: full volume
#514 Function sound F1 0-255 0 Volume for function sound F1
#517 Function sound F2 0-255 0 Volume for function sound F2
#520 Function sound F3 0-255 0 Volume for function sound F3
#523 Function sound F4 0-255 0 Volume for function sound F4
#526 - | Function sound F5-F19 | 0 - 255 0 | Volume for function sound F5 — F19
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Cv

Denomination

Range

fault

Description

#568

#674, #677...#698 = volume for sounds on F20, F21...F28.

Note: The CV’s between the above (#570, 572, #513, 515, 516, 518 etc.) hold information for the relevant sound
samples (sample numbers, loop parameters etc.), which can also be modified if needed, usually with the CV #300

procedures.

Switch input sounds - Volume adjustments:

The following CV’s can be programmed both “normal” (i.e. CV #... = ...) and “incremental”. “In-
cremental programming” is especially useful when the proper value cannot be calculated in advance
and must be determined by trial, which is often the case with many sound parameters.

The “Lead CV” in each case is the first of a group of 3 CV’s, which are edited and displayed together
on a ZIMO MX31/MX32 cab during the “incremental programming” procedure.

Volume setting for the sound activated by switch input S1.
#739 | switch input sound S1 Y '355 0 = 0: full volume, original sample volume (same as 255)
100, 1-100 % =1 .. 254: reduced volume 1 - 99,5 %
= 255: full volume
#741 | Switch input sound S2 0-255 Volume setting for the sound activated with switch input S2
#743 | Switch input sound S3 0-255 0 Volume setting for the sound activated with switch input S3

Note: The CV immediately ahead of the CV'’s listed (# 740, 742) contains the sound sample numbers to be played.

Random sounds - Volume adjustments:

#745 | Random sound Z1 Volume setting for sound activated by random generator Z1

#748 Volume setting for sound activated by random generator Z2 —
- Random sound Z2 - Z7 z7

#763

#766 | Random sound Z8 Volume setting for sound activated by random generator Z8

Note: The CV immediately ahead of the CV'’s listed (#744, 747 etc.) contain the sound sample numbers to be played.
Connection between sounds and function output

#726 | Connection 1 sound Soundnumber which shall be valid for connection 1
. Function output which shall be valid for connection 1.
#7217 | Connection 1 FA 1=FAOV, 2=FAOr, 3=FAI1, ...
#728 | Connection 2 sound Soundnumber which shall be valid for connection soll
. Soundnumber which shall be valid for connection 2.
#729 | Connection 2 FA 1=FAQv, 2=FAOr, 3=FAT, ...
#730
#735
#736 | Connection 6 sound Soundnumber which shall be valid for connection 6
. Soundnumber which shall be valid for connection 6.
#7317 | Gonnection 6 FA 1=FAQV, 2=FAOr, 3=FAI1, ...

5.5

Steam engine - Basic sound settings

Denomination Range INC-step | Default | Description
See chapter
Total volume 0-255 5 65 5.4 “Basic settings independent of powertrain”
CV #267 is only active if CV #268 = 0:
Chuff sound Chuff beats follow the “virtual cam sensor”; an actual
frequency with cam sensor is not needed in this case.
giialicamisenson The default setting “70” results in about 4, 6 or 8
chuffs per wheel revolution, depending on the chuff
set selected; because it also depends in large part on
) 0-255 1 70 | the motor and gearbox used, an individual adjustment
also see CV #354 in is necessary in most cases in order to achieve the ex-
this table act chuff frequency. This is the purpose for CV #267:
(chuff frequency at .
speed step 1) The lower the value the higher the chuff frequency
and vice versa. The setting should be performed at a
low speed (around speed step 10), but not at the low-
est speed step 1.
= 0: “Virtual* cam sensor is active (to be adjusted
with CV #267, see above).
= 1: real cam sensor is active (connected to
switch input 2 of the MX640, see chapter 6);
Switching to real cam each negative spike results in a chuff beat.
sensor =2, 3,4 ... real cam sensor, several triggers in
and sequence (2, 3, 4 ...) result in one chuff beat.
. 0-63 =128 (Bit 7=1 with “virtual” cam sensor): second
trigger count for chuff driver is a bit slower; only meaningful if a
rate and 1 0 second sound sample is available in the
and Bits 6 & 7 sound project.
. . =192 (Bit 6 and 7 = 1): When no separate sound
Special function for sample is available for the second driver, the
Simple articulated same sample is played back for the second
steam engines driver albeit a bit slower.
Bit 7 = 1 (with real cam sensor, see above for values):
Cam sensor for driver 1 on IN3 (as usual), Cam
sensor for driver 2 on IN2 (only possible if de-
coder has 2 inputs).
A typical sound signature of a passing steam engine
LEAD Accentuated is that one chuff out of a group of 4 or 6 chuffs is
-CV lead-chuff 0-255 10 0 louder in volume than the rest; this effect is already
#269 part of the chuff set but can be further amplified with
the help of CV #269.
PROJECT
not functional yet: PROJECT (not yet implemented):
4270 Longer chuff length at 0.2 R The_ chuff sounds of a real engine are extendgd when
very low speeds - 255 10 [ driving at very low speeds due to the mechanical
valve control. This effect can be more or less accen-
tuated with CV #270.
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cv

Denomination

Range

INC-step

Default

Description

cv

Denomination

Range

INC-step

Default

Description

#271

Overlapping effect at
high speed

0-255

(useful up
to @ 30)

The individual steam chuffs of a real engine overlap
each other at high speed. Because the frequency of
the chuffs increases but won't shorten to the same ex-
tend they will eventually blend in to a weakly modulat-
ed swoosh.

This is not always desired in model railroading be-
cause it doesn’t sound that attractive, hence CV #271,
with which an adjustment is possible to have the chuff
beats accentuated at high speed or rather fade away.

Blow-off duration

also see CV #312
(blow-off key)

0-255

0-25sec

50

5 sec

Opening the cylinder valves on a prototype steam en-
gine for the purpose of water drainage is entirely 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 tenths of a second!

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

= 0: no blow-off sound playback

#312

Blow-off key

F4

Defines a function key to playback the blow-off sound
manually, for shunting with open cylinder valves for
example (that is the same sound programmed with
CV #300 = 133 for automated play-back).

= 4: usual blow-off key

= 0: no key assigned (use this setting if keys are
needed for other purposes).

#354

Steam chuff
frequency

at
speed step 1

also see CV #267 in
this table

1-255

CV #354 works only if used together with CV #267!

CV #354 compensates for the non-linear speed
measurements of the “virtual cam sensor”:

While the adjustment of CV #267 is done in the vicini-
ty of speed step 10 (slow but not very slow), a correc-
tion for speed step 1 can be performed with CV #354
(extremely slow).

= 0: no effect
=1...127: more chuff beats in relation to CV #267,
= 255...128: less chuff beats.

Start-up delay
during blow-off

0-255

0-25sec

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

This can be imitated with CV #273 by automatically
delaying the start of the locomotive.

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

= 0: no delayed start

= 1: Special setting for blow-off via speed
regulator; no start-up delay, but setting the
speed to the lowest speed step causes the
blow-off sound to be played without powering
the motor (only with 128 speed steps).

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

#154

Several special bits

Bit 4 = 1: STEAM: Two stage compressor (Z1 for fast
refill after coming to a stop, Z2 for slow pressure loss
compensation during longer stops).

Bit 7 = 1: STEAM: Delay start until playback of start-
up whistle has finished.

Blow-off schedule
start-up whistle
schedule

0-255

0-25sec

30

Constant opening and closing of the cylinder valves in
real shunting operations, that often requires many
short trips with associated idle times, is usually omit-
ted. CV #274 causes the blow-off sound to be sup-
pressed if the engine wasn’t standing still for the time
defined here.

Value in CV #274 = time in tenth of a second!

The same stop-time is also used for the start-up whis-
tle!

#158

Various special bits

Bit 0 = 1: SPECIAL MX648: Function output FO1 is
used for an automatic control wire of an external en-
ergy storage.

Bit 1 = 1: DIESEL-MECHANICAL: No RPM
increase when braking (see CV #364).

Bit 2 = 0: RailCom actual speed (kph) feedback in
“old” format (for MX31ZL, RailCom ID 3).

= 1: RailCom actual speed (kph) feedback in
current format (RailCom ID 7).

Bit 3 = 1: “Looped” driving sounds will be faded
out when switching to a different speed
step in order to shorten the sounds.

Bit 4 = 1: Steam chuff frequency increases slower
at high speed (non-proportional)

Bit 5 = 1: Braking (even by one speed
step) causes the motor and turbo
sounds to decrease by on sound step.

Bit 6 = 1: Thyristor sound may be louder when

braking (even if the volume is supposed
to decrease according to CV #357); see
CV #357.
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Ccv Denomination Range INC-step | Default | Description

Bit 7 = 1: SPECIAL MX645: ELECTRIC: Flashes
of light (approx. 0.1 sec) on FO7 when
switch gear sound is played.

Ccv

Denomination

Range

INC-
Step

Default

Description

Bit 0 = 1: SPECIAL MX645: ELECTRIC: Flashes
of light (approx. 0.1 sec) on FO6 when
switch gear sound is played.

#394 Sample crossfading 0-255 - 0

Bit 4 = 1: Faster acceleration when speed
regulator fully opened.

Bit 5 = 1: Crossfading of chuff samples

5.6 Steam engine = Load and acceleration dependency

The load dependency of the sound is based on the current engine load and the acceleration / decel-
eration. The result of the “basic” load test run serves as reference for the current motor load, see sec-
tion 5.3 "The test run for determining the motor’s basic load”.

NOTE: ZIMO large-scale decoders MX695 and up, and possibly some of the smaller decoders (but
not the current MX640 — MX648’s) contain a position and acceleration sensor that will improve the
function of load dependency dramatically, once it is activated with future software versions.

To set up load dependent sound, follow the instructions in this order:
+ Perform "The test run for determining the motor’s basic load”; see chapter 5.3
+ Adjust CV’s #275 and #276  + Adjust CV #277  + If needed CV #278 and #279

NOTE: The CV’s in this chapter affect the sound volume according to load (that is, by how much the
volume should increase at higher loads or decrease at lesser loads, all the way down to mute if nec-
essary). A possible exchange of sound samples at load increase or decrease is however a matter of
the sound project. There are special exceptions to this rule, though...

NOTE: The default values listed for the individual CV’s are typical guidelines only, as actual
values in operation are determined by the loaded sound project; this also means that a HARD
RESET with CV #8 = 8 restores the values back to the definition in the sound project.

LEAD
-Cv

#275

Chuff sound

volume at low speed
and no-load

0-255

10

60

With this CV the chuff volume can be adjusted
for low speed and “basic load” (same conditions
as during the “automated recording run”).

Here, the engine is driven by about 1/10 of its
full speed, adhering to the exact speed is how-
ever not important.

During this adjustment CV #277 is to be left at
“0” (default), so that the setting for “no-load driv-
ing” is not influenced by load factors.

#276

Volume at high
speed and no-load

0-255

10

80

Same procedure as in CV #275 above, but for
high speed.

CV #276 defines the “basic-load” chuff sound
volume at full speed. Set the speed regulator to
maximum during this set-up.

#277

Chuff volume
changes according
to load

0-255

10

0

no
reaction

When deviating from the basic load (as deter-
mined by the “Automated recording of the mo-
tor's “basic load” factor”, see above), the chuff
beat volume should be increasing (on inclines)
or decreasing on declines (even muted).

CV #277 defines the degree of change, which
must be set to the proper value by trial.

LEAD
-CVv

#278

Load change
threshold

0-255

10

With this CV, a change in volume to small load
changes can be suppressed (i.e. in curves) in
order to prevent chaotic sound impressions.

Suitable settings can only be determined by tri-
al.

#279

LEAD
-CVv

#281

Reaction speed
to load change

0-255

This CV determines how quick the sound reacts
to load changes, whereas the factor is not just
time but rather “load-change dependent time”
(= the bigger the change the faster the effect).
This CV is also used to suppress chaotic sound
changes.

Suitable settings can only be determined by tri-
al.

Chuff volume

Acceleration
threshold for full load
sound

0-255
(internal
speed
steps)

More powerful and louder chuff sounds should
be played back indicating increased power re-
quirements during accelerations, compared to
“basic load”. The model railroad motor’s current
consumption however does not change notice-
ably during accelerations (can’'t be measured
easily), so the effect has to be simulated.

As is the case with the prototype, the increased
sound should be noticeable before the increase
in speed becomes visible, since the latter is a
result of the increased steam volume supplied
to the pistons. It is therefore practical that the
heavy acceleration sound is played back when
the speed has increased by just one speed step
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(when no real speed change is noticed), to be
able to control the proper sound sequence with
the speed regulator.

In this fashion, the “engineer” can adjust the
sound (by increasing the speed by 1 step) in
anticipation of an imminent incline.

=1: Acceleration sound played back (at full vol-
ume) if speed has increased by just one speed
step.

=2, 3.... Acceleration sound played back at full
volume only after increasing speed by this
number of speed steps; before that: proportion-
al volume.

The acceleration sound should remain for a cer-

Duration of 0-255 30 tain length of time after the speed increased
#282 e T = 10 = (othfaanse gach single §p§ed step would be
0-25 sec 3sec | audible, which is unrealistic).
Value in CV #282 = time in tenth of a second!
The volume of steam chuffs at maximum accel-
eration is set with CV #283 (default: 255 = full
Chuff sound
volume during full L)
#283 } 0-255 10 255 | |f CV #281 = 1 (acceleration threshold set to 1
acceleration ) . .
speed step), the volume defined here is applied
with each speed increase, even if it's just 1
step.
Steam chuffs should be played back at less
volume (or muted) signifying the reduced power
requirement during deceleration. The sound re-
LEAD 0-255 duction logic is analog to a reversed accelera-
-CcV Threshold for (internal 1 1 tion (per CV #281 to #283).
#284 | deceleration sound :{)ee;sd) = 1: Reduces sound to a 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 (ana-
#285 vglumle d'-t‘,””g = 10 = log to the acceleration case).
eceleration
WSHIEEY 8seCc | value in CV #285 = time in tenth of a second!
CV #286 is used to define the chuff volume dur-
ing deceleration (Default: 20 = pretty quiet but
. not muted).
Volume level during .
#286 deceleration If CV #284 = 1 (deceleration threshold set to 1
0-255 10 20 speed step), the volume defined here is applied
with every reduction in speed (even if de-
creased by just 1 step).

]
5.7 Diesel and Electric engines 2

Diesel motor sound, Turbocharger sound
Thyristor sound, Electric motor and Switchgear sound

Diesel and Electric engines have certain commonalities and are therefore described in the same
chapter: Diesel-electric propulsion systems have sound components (sound sequences) from both
areas. On the other hand, the separation of "Basic settings" and "Load dependence" (as with the
steam engines in the previous chapters) is not practical.

INC-step | De-

CV Denomination
fault

Range Description

See chapter
5.4 “Basic settings independent of powertrain”

#266 | Total volume 0-255 |5 65

This CV determines the reaction of the diesel
sound to load, acceleration, inclination:
Diesel-hydraulic engines — higher and lower
rpm’s and notches
Diesel-electric engines — cruise/idle rpm

RLELICIIT Diesel-mechanical — shift points.

#280 0-255 10 0

° = 0: no influence, motor rpm changes with speed
=1 to 255: minimum to maximum influence.
NOTE: Itis highly recommended to perform the
automated test run with CV #302 = 75 first (see
chapter 5.3).

Load influence

Bit 1 = 1: DIESEL: Drive off immediately even if
idle sound has not finished playback.

Bit 2 = 1: DIESEL, ELECTRO: After short stops,
wait for idle sound before driving off.

Bit4 =1, bit 7 = 1: see STEAM.

#154 | Various special bits - 0

Bit 0 = 1: SPECIAL MX648: If function output FO1
is used for automatic control of external energy
storage. This was an OEM feature. For more de-
tails contact www.zimo.at

Bit 1 = 1: DIESEL-MECHANICAL: No RPM
increase when braking (see CV #364).
Bit 2 = 0: RailCom speed (kph) feedback in the
“old” format (for MX31ZL, RailCom ID 2).
: RailCom speed (kph) feedback in the
#158 | wi } y current format (RailCom ID 7).
prth functions de- Bit 3 = 1: “Looped” driving sounds (i.e. idle sound)
CV's) will be faded out when switching to a
different speed step in order to shorten
the sounds.
Bit 4 = 1: Steam chuff frequency increases slower
at high speed (non-proportional)
Bit 5 = 1: Braking (even by just one speed
step) causes the motor and turbo loader
sounds to decrease by on sound step.
Bit 6 = 1: Thyristor sound volume may increase

Various special bits

-

(mostly in connection
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Cv

Denomination

Range

INC-step

De-
fault

Description

amount defined in CV #390.

Bit 2 = 1: motor’s idle sound should be played-
back when driving at low speeds,
wherein the highest speed step still
playing idle sound is set in CV #391.

Bit 3 = 1: deactivate 2nd smoke fan and heating

element with this key (diesel loco with
two engines only drives with one).
Deactivate 2nd smoke fan and heating
element on the each time higher output if
this key is ON

Bit 4 = 1: braking squeal is suppressed with this
key

#387

Acceleration
influence on diesel
sound steps

0-255

In addition to the selected speed step (as defined
in the ZSP flow diagram), actual changes in
speed (acceleration, deceleration) should also
have an influence on the sound due to the asso-
ciated increase or decrease in load.

= 0: No influence (sound depends on speed
step only)
= 64: experience has shown this to be a
practical value
= 255: maximum acceleration response
(highest sound step during acceleration)

#388

Deceleration
influence on diesel
sound steps

0-255

Same as CV #387 but used during decelerations.
= 0: No influence (sound depends on speed
step only)
= 64: experience has shown this to be a
practical value
= 255: maximum deceleration response

#389

Limited acceleration
influence on diesel
sound steps

0-255

This CV determines how far the sound step may

deviate during acceleration from the simple speed

step dependence (= difference between target

speed from the cab and actual speed).

= 0: No deviation; motor sounds according to
schedule, sound does not depend on
acceleration.

= 1...254: Dependence increases with value.

= 255: fully dependent on target speed.

cVv Denomination | Range INezitr fgﬁl-t Description
when braking (even if the volume is
supposed to decrease according to
CV #357); see CV #357.

Bit 7 = 1: SPECIAL MX645: ELECTRIC: Flashes
of light (approx. 0.1 sec) on FO7 when
switch gear sound is played.

Light-flashes with Bit 0 = 1: SPECIAL MX645: ELECTRIC: Flashes
#394 svsitch e — 0-255 0 of light (approx. 0.1 sec) on FO6 when
9 switch gear sound is played.
After the engine comes to a stop some accesso-
ries are supposed to remain operating (i.e. cool-
Run time of motor 0-255 ing fans) and automatically stop after the time
#344 sounds after stops 5 _ 0 defined here, provided the engine didn’t start up
(Cooling fan etc.) 0-25 again.
e = 0: Won't run after stop
=1 ... 255: Runs for another 1 to 25 seconds.
SHIFT key Defines a function key (F1 — F28) which switches
to switch between between two sound types that is, between the se-
two sound lected sound in CV #265 and the next one in the
variations within a list. For example:
sound collection: - Switch between two modes of operation (light
#345 | for different operating | 1 _ og 0 train / heavy train) or
modes of a - Switch between electric and diesel propulsion of
locomotive or a multi-system engine; typical case: Sound project
between the sounds for RhB Gem
ofa ’
MULTI-SYSTEM
engine
Conditions for Bit 0 = 1: Switches between sound collections at
#346 switching between 0.1.2 0 stand-still even if sound is ON.
collections, T Bit 1 = 1: Switching is also possible while
as per CV #345 driving.
Extension to CV #345. Here the number of con-
#835 Further switching 0-32 0 secutive keys can be defined, which then switch
keys to auf Set2, Set3, Set4, .... Then first key is still
defined in CV #345.
Switch key for driving = 0: No key, no switch possible.
and sound perfor- =1...28: One of these function keys (F1 — F28)
H#34T | once when driving 0-28 0 | acts as the switch-over key for driving a heavy
solo train or a single locomotive. Parameters are se-
lected with CV #348.
When driving solo (Function key as per CV #347
Switch-over parame- is.ON_), the....
4348 ters for driving solo e 8 Bit 0 = 1: Diesel sound should rev up

(with key selected in
CV #347)

unhindered to maximum rpm (or limited in
relation to speed step as per CV #389).
Bit 1 = 1: acceleration and deceleration times in
CV #3 and 4 should be reduced by the

#390

Momentum reduction
when driving solo
(engine only)

0-255

When switching to solo driving with key defined in
CV #347 the momentum reduction is activated
(with CV #348, Bit 1):

= 0 or 255: No reduction

= 128: Momentum reduced by half

= 64: Reduced to ¥4

= 1: virtually cancels all momentum.

#391

Driving with idle
sound,
when driving solo

0-255

The diesel motor sound should remain at idle
when driving solo (with function key defined in CV
#347), until the speed step defined in CV #391 is
reached.

#836

Motor Start Sound

Bit 0

Bit 0 = 1: Loco shall not start driving before Start

i
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cVv Denomination | Range INE etz fgﬁl-t Description
Sound is fully played.
. ) Likelihood for sparks (as per CV #158 Bit 7 for
Likelihood of switch- FO7 or #394 for FO6) when accelerating
#378 | gear sparks during | 0-255 0 = 0: always
acceleration =1: very rarely
= 255: very often (almost always)
o ) Likelihood for sparks when decelerating (as per
Likelihood of switch- CV #158 Bit 7 for FO7 or #394 for FO6)
#379 | gear sparks during | 0 — 255 0 =0: always
deceleration =1: very rarely
= 255: very often (almost always)
Speeﬂ dsrgi[thsdunng This special CV applies only to diesel-mechanical
P engines and defines the typical drop in speed
#364 | for DIESEL engines 0 | when shifting up.
W'tth mec_haplcal See sound projects (i.e. VT 61)
ransmission
Upshift rpm This special CV applies only to diesel-mechanical
4365 | for DIESEL engines 0 _engines and defines the highest rpm before shift-
with mech. transmis- Ing up.
sion See sound projects (i.e. VT 61)
Maximum turbo
#366 sound volume 0-255 48
for DIESEL engines
Turbo rpm depend- . )
#367 ency on speed 0-255 150 'srg;t;c()’ playback frequency depending on engine
for DIESEL engines
Turbo rpm depend- .
#368 | ency on acceleration | 0 - 255 100 Playback frequency depend_s on the dlfference of
set speed to actual speed (= acceleration).
for DIESEL engines
Minimum load for - .
B Audibility threshold for turbochargers; the load is
#369 turbo 0-2585 30| derived from CV #367 and 368.
for DIESEL engines
Frequency increase
#370 of turbo 0-255 25 Speed of frequency-increase of the turbocharger.
for DIESEL engines
Frequency decrease
#371 of turbo 0-255 15 | Speed of frequency-decrease of the turbocharger.
for DIESEL engines
The pitch of the thyristor sound of many engines
Thyristor control (typical example: Taurus) should not ascend
Stepping effect evenly but rather in steps (scale).
#289 0-255 .. . .
= 1: no stepping effect, continuous ascend
ELECTRIC engines > 1: ascending scale according to the correspond-
ing speed step interval.

cVv Denomination | Range NG it fgﬁl-t Description
Thyristor sound,
4290 | “slow” pitch increase | ¢ _ 255 Sound pitch for speed defined in CV #292.
for
ELECTRIC engines
Thyristor sound,
maximum pitch Sound pitch at t d.
#291 . 0-255 el s 22 2
for
ELECTRIC engines
Thyristor
low speed .
#292 . 0-255 Speed for sound pitch per CV #290.
or
ELECTRIC engines
Thyristor control,
Volume at steady Thyrist dvol — g
#0203 speed 0-255 yristor sound volume at steady spee (no ac-
f celeration or deceleration in progress).
or
ELECTRIC engines
Thyristor control,
Volume during
#294 acceleration 0-255 Volume during accelerations
for
ELECTRIC engines
Thyristor control,
Volume during
#295 deceleration 0-255 Volume during heavier decelerations (braking)
for
ELECTRIC engines
Thyristor control, Internal speed step at which the thyristor sound
Lowering the volume volume should be reduced. The volume stays at
#357 at higher speeds 0-255 this reduced level while braking.
for ELECTRIC By changing CV #158 Bit 6 = 1, the volume will be
engines raised while braking, nonetheless.
Thyristor control Defines a curve as to how the thyristor sound
o should be lowered at the speed step defined in
Volume reduction CV #357.
#se | eI 0. 255 = 0: no reduction.
= 10: reduced by about 3% per speed step.
for ELECTRIC = 255: aborts the sound when the speed step
engines defined in CV #357 is reached.
Thyristor control 0-255 0 Defines a speed step at which a second thyristor
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cVv Denomination | Range INezitr fgﬁl-t Description
Switchover threshold sound for higher speeds is played back; this was
#362 | for second thyristor introduced for the sound project “ICN” (Roco OEM
sound sound)
for ELECTRIC = 0: no second thyristor sound.
engines
#393 ZIMO Config. 5 Bit 4 0 =1: Thyristor 2 do not elevate pitch
#394 ZIMO Config. 4 Bit 7 0 =1: Thyristor sound starts playing before start-up
Electric motor
#296 sound volume 0-255 0 | Motor sound volume.
for
ELECTRIC engines
Elfac_trlc motor, Internal speed step at which the motor sound be-
minimum load ;
#297 0-255 0 comes audible.
for . . ,
ELECTRIC engines Part of a characteristic curve with CV’s #298/299.
Electric motor sound,
volume dependent Slope of the characteristic curve for speed de-
#298 on speed 0-255 0 pendent volume (curve starts with #297).
for See ZSP manual!
ELECTRIC engines
Electric motor sound,
Sound pitch Slope of the characteristic curve for speed de-
#299 | dependent on speed | 0-100 0 pendent sound frequency (curve starts with #297)
for See ZSP manual!
ELECTRIC engines
Electric motor sound, = 0: No function
Volume dependent =1...255: minimal to maximum effect
#372 on acceleration 0—-255 0
for
ELECTRIC engines
Electric motor sound, = 0: No function
Volume dependent =1...255: minimal to maximum effect
#373 on braking 0- 255 0
for
ELECTRIC engines
Switchgear sound, Time in tenths of a second (0 — 25 sec.) during
e enan which the switch gear sound should not be played
#350 i P 0-255 0 back; useful when the first switching step is al-
ready part of the sound sample “idle -> F1”.
for ELECTRIC . . . . .
engines. = 0: Switchgear is heard immediately at depar-

ture.

cVv Denomination | Range NG it fgﬁl-t Description
Electric switch gear
sound, Time in tenth of a second the switch gear should
Switch gear playback be heard during speed changes (adjustable from
#359 duration during 0-255 30 |[0-25sec.).
speed changes Effective only if switch gear sound is part of the
for ELECTRIC sound project.
engines
Electric switch gear
sound Time in tenth of a second the switch gear should
Switch gear playback be heard after the engine comes to a full stop (ad-
#360 | duration after coming | 0 - 255 o |lustable from 0 - 25 sec.).
to a stop = 0: no sound after stop.
for ELECTRIC
engines
. During rapid successions in speed changes the
S UL switch gear sound would be played back too of-
#3671 Playback delay 0—255 20 ten. . .
for ELECTRIC CV #361: Time in tenths of a second (0 — 25 sec.)
engines defines minimum delay between multiple play-
backs.
Switch gear sound Number of shift steps to cover the whole speed
#363 into shift steps 0-255 0
i speed step 25, 50, 75... (a total of 10 times)
for ELECTRIC = 0: synonymous with 5 (5 switch steps over
engines the whole speed range).
Bit 2=0: Always start with 1st sample of high
speed switch gear
e Bit 2=1: Use one sample after the other, if at the
it 2, i P st
#393 ZIMO Config. 5 ' 0 end, start again with 1% sample
Bit 3 Bit 3=0: play first and last part when shifting up
(middle part only when shifting down)
Bit 3=1: skip first and last part also when shifting
up (like shifting down)
Manual electric brake Defines a function key to manually control the
#380 1-28 0 “ Fr o
key sound of a “dynamic” or “electric” brake.
Electric brake - The electric brake shall only be heard between
#3811 minimum speed | 07259 O |the value defend in CV #381...
#382 EIe<_:tric brake - 0— 255 0 ...and the value in CV #382
maximum speed
Electric brake - = 0: Pitch independent of speed
#383 Pitch 0-255 0 =1...255: ...depends increasingly on speed.
Electric brake — The number of speed steps to be reduced during
#384 0-255 0 | deceleration before the electric brake sound is

Deceleration

played back.

i




Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX660

Page 53

Zifli

CcVv Denomination Range INE etz fgﬁl-t Description CV Denomination Range flia)ﬁl-t Description
threshold . X Function key that raises the diesel sound to the minimum
#339 | Key for ra'ds'”tg diesel | g 0 |speed defined with CV #340.
Electric brake — = 0: no effect at “negative” load sound step : g g
#385 - 0-255 0 = 1- 255: Sound triggered at “negative” load. See below if more keys for further speed raises are required.
) The minimum diesel step the sound is to be raised to with the
Bit 3 = 0: Sound fades out at the sample end Diesel So}md step function key defined with CV #339.
Electric brake — =1: Sound ends without fading at end #340 | and possibly more 0-10 0 | This CV can be extended (to include more function keys (in
#386 Loops 0-15 0 |Bit2...0: Increases minimum playback time by 0 keys. succession) by applying the formula:
P ... 7 seconds, to prevent an interruption in break Minimum speed step + (16 * (Number of keys -1))
sound between speed steps.
#356 If this key is activated, the speed controller
Speedlock key 0-28 0 changes the driving sound, not the speed
#837 Script processes Bit 0-3 0 Bit 0-3 = 1: deactivate Script 1-4

Coasting and Notching functions are required for driving situations where the correct engine sound
cannot be derived from speed, acceleration and load only.
Primarily in diesel locomotives (but not necessarily limited to diesels), the motor’s idle sound or a cer-
tain specified speed step sound is enforced by keystroke.

This method can be used for “downshifting” (often to neutral) as well as “upshifting” (i.e. elevated idle
for heating). Future software versions will expand this function to a fully independent sound effect.

De-

fault Description

CV Denomination Range

Function key that activates “Coasting“, which forces the motor
sound to a specified speed independent of the driving situa-
tion. Define the (sound) step in CV #375 (often used for idle
sound while coasting).

= 0: does NOT mean FO, but rather that NO key is assigned
for coasting.
=1 ... 28: One of the function keys F1 ... F28 for “Coasting”

Coasting-Key
(or Notching) (for
diesel soundprojects)

#374

Motor sound (speed) to be activated with the coasting key (as

Coasting-Step per CV #374), independent of the driving situation.

#375 (or Notching)

= 0: Idle sound (typical coasting situations)
=1 ... 10: Sound speed (Diesel engines typically have 5 to 10
notches, which can be activated with the coasting key.

The number of speed steps the train’s speed has to be re-
duced within 0.5 seconds in order for the automatic coasting
effect to set the motor sound to idle (without assigning a
coasting key above). The motor sound will not return to idle if
the speed is reduced at a slower rate.

#398 | Automatic Coasting | 0-255 0

It is especially expedient for diesel engines to be able to raise the sound step manually with a func-
tion key.
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5.8 Random and Switch Input sounds

Ccv Denomination Range | Default Description
The random generator generates internal pulses in irregu-
lar intervals that are used to playback a sound file assigned
to the random generator. CV #315 defines the shortest
possible interval between two consecutive pulses.
Random generator Sound samples are assigned to the random generator Z1
71 0-255 with the help of the CV #300 = 101 procedure, see above!
4315 Minimum interval - 1 By default, the compressor is assigned to Z1.
3 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
stopped); therefore the default assignment should be re-
tained or at the most be used for a different compressor.
CV #315 also determines the proper time the compressor
is started after coming to a stop!
CV #316 defines the maximum time interval between two
Random generator 0-255 consecutive pulses of the random generator Z1 (that is
#316 z1 = 60 most often the start of the compressor after coming to a
Maximum interval | 0 - 255 sec stop); the actually occurring pulses between the values in
CV #315 and #316 are equally distributed.
Random generator 0-255 The sound sample assigned _to the random generator Z1
71 - 5 (most often the co.mpressor) is played back for the
#317 = timespan defined in CV #317.
P U WSEEIESS = 0: Sample plays once (in the defined duration)
#318 0-255 20
#319 | :‘anjbg°e"fetr’:gr°£2 0-255 80 |By default, Z2 is assigned for coal shoveling at stand-still.
#320 0-255 5
#321 As above but for o -
#322 d 73 0-255 90 By default, Z3 is assigned for the injector at stand-still.
#3203 | soun generator 0-255 3
#324 ORI 0-255 As delivered, this random generator is not assigned to any
#325 74 0-255 sound.
#326 sound generator 0- 255
zg% As above but for 8 : ggg As delivered, this random generator is not assigned to any
#329 sound generator Z5 0-255 sound.
zgg? As above but for 8 : ggg As delivered, this random generator is not assigned to any
#332 sound generator Z6 0-255 sound.
#333 As above but for 0-255 As delivered, this random generator is not assigned to any
#334 | sound generator Z7 0-255 sound.

#335 0-255
#336 As ab but f 0-255 As delivered, this random generator is not assigned to any
#3317 sousn§ ogr?er:to:)£8 0-255 sound.
#338 9 0-255
The sound sample allocated to switch input 1 is played
4341 Switch input 1 0-255 back for the duration defined with this CV.
Playback duration B = 0: Play back once (duration as recorded)
0 - 255 sec
o 0-255 The sound sample allocated to switch input 2 is played
#342 Switch input 2 i back for the duration defined with this CV.
Playback duration |, . = 0: Play back once (duration as recorded)
Switch input 3 The sound sample allocated to switch input 3 is played
(fnotusedforthe | ° 20 back for the duration defined with this CV.
#343 cam sensor) = = 0: Play back once (duration as recorded)
-2
Playback time 0- 255 sec

i
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6 Installation and Wiring

General information:

There has to be enough free space inside the vehicle so that the decoder can be mounted without
exerting mechanical stress. Pay particular attention that no pressure is applied to the decoder when
the loco housing is being reinstalled and the wires can’t get caught by movable parts.

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

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

Do noise suppression components on a locomotive motor have
a negative effect on motor regulation?

Yes, sometimes ...

Explanation: Motors of model railroad locomotives are often equipped with choke coils and capaci-
tors, which are supposed to suppress or filter out electric noise caused by sparks arcing across the
motor’s brushes (causing poor TV reception etc.).

Such components impair the motor regulation. Compared to others, ZIMO decoders manage quite
well and there is hardly a difference in performance with or without those components in place. How-
ever, in recent years larger choke coils are being installed in many locomotives than was the case
earlier — and these can noticeably compromise drivability.

The potentially “harmful” choke coils are often recognizable by their shape, as they look like a resistor
with color bands (in contrast to a wire wound ferrite bar). That doesn’t mean though that these choke
coils have a negative effect in all cases.

Lessons learned and accompanying measures...

ROCO, BRAWA, HORNBY - so far present no problems, no action necessary.

FLEISCHMANN HO with “Round motors” — choke coils are no problem; capacitors should be removed
if necessary, especially the ones between frame and motor (may destroy the decoder if left in place)!
Newer Buhler motors — no problems so far.

TRIX HO — choke coil between track and decoder plug should be removed!

MINITRIX, FLEISCHMANN PICCOLO - very inconsistent; removing of capacitors is often advanta-
geous; choke coils on the other hand presented no problems so far.

Indications of a harmful effect of such components, besides a general unsatisfactory motor control
(jerking...), are:

- weak BEMF compensation: as confirmation, set the decoder for testing purposes to low frequency —
CV #9 = 200 — and see whether the control compensation becomes stronger. If that's the case, the
choke coils are most likely to blame.

- if a difference in compensation is noticeable between 20 kHz and 40 kHz (selectable in CV #112, Bit
5), it is very possible that the choke coils or capacitors are the cause.

Remedy: Bypass choke coils (or replace with wire strap)! Remove capacitors! Capacitors are less
likely to interfere with motor regulations.

2

Locomotives with 6 or 8 pin NMIRA interface . . .

... are easy to retrofit with the MX...R, MX...F, MX...N (e.g. MX630R or MX620F) etc. They come
with the appropriate 8 (R) or 6 (F, N) pin connector. There is usually enough room provided in such
locos. Removing the dummy plug from the loco automatically interrupts all damaging connections and
the decoder can be plugged in instead.

In some cases it is necessary to hardwire some decoder leads besides just plugging in the plug. An
example of this is the MX630R that has more outputs available than the standard 8-pin plug has pins.
For hard-wiring of decoder leads use the explanations below.

Hard-wiring a locomotive...
... with a DC motor and headlights:

This represents the most common wiring diagram for HO installations. All other diagrams that fol-
low are modified or extended versions of this one.

Red
Black 1 Right rail

1 Left rail

Headlights
Rear Front

DC Motor

Orange
blue

Right
Yellow
White
Gray
1

Left

Headlights connected as shown on this diagram are directional and switched on/off by the FO key.
With the appropriate use of "function mapping" - CV's #33, 34, 35... — it is also possible to control the
headlights independently with FO and F1.

PLEASE NOTE: Body mounted light bulbs that are hard to isolate can be left as is. The body acts as
the power supply to the bulb. The blue lead from the decoder must not be connected to the bulbs in
such circumstances. The white and yellow leads are connected to the other side of the bulbs. The
brightness of the headlights will be reduced with such an application

. with an AC motor:

Two additional 1N4007 diodes (or equivalent — min 1A) are required as shown in the diagram below
when installing a decoder in a loco equipped with an AC motor. They can be obtained at your local
electronic store or from ZIMO.

Red AC-motor

Black L Right rail Headiights Field coils _ Rotor
1 Left rail Rear Front

Orange

Blue

Yellow
White
G
2y | 2 Diodes 1N4007

Most locomotives with AC motors get the power supplied by a third rail, which is of no significance as
far as the motor hook-up is concerned. The above schematic is therefore valid for AC locomotives
running on two or three rail track (instead of “right rail” and “left rail” think “outside rails” and “center
rail”).




Page 56

Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX660

Note: many locomotive manufacturers supply field magnets that can be used in place of the motor’s
field coil. Using a field magnet turns an AC motor into a DC motor, which is connected as such (see
above) and can also utilize the decoders BEMF feature (BEMF does not work with AC motors).

Additional hook-up for cab lighting controlled with FO key:

This is no longer of much use today; it is a remainder from a time when decoders only had two func-
tion outputs, which were used for the headlights and the cab light. Cab lights connected this way can
be switched with the FO key but in contrast to the headlights were non-directional.

This is however a general schematic that can be used in cases where something is to be operated by
several different function outputs, but the same outputs used independent of each other. There are 2
diodes required (type 1N4007 or equivalent) available from ZIMO or any electronic parts supply store.

Headlights Cab light bulb

Bl Rear ~ Front

ue
Yellow

- 2 Diodes
= | ® ® 1N4007 ®

| P
3 — 4 ]

<

Connecting function outputs FO1, FO2, FO3, FO4...:

Depending on decoder type, function outputs FO1 and higher are available on wires, solder pads or
part of a connector (i.e. the MX620 offers FO1 and FO2 on solder pads, the MX630 and MX632 on
wires and further outputs on solder pads) and can be connected in the same fashion as headlights.

For mapping the outputs to function keys, see chapter 5; the function outputs FO1 and FO2 are
mapped by default with function keys F1 and F2.

Also see note on MX632 below!

ht

Red
1 Right rail Headlights

Black
Left rail

g

=
w
Rear Front

Cab |

blue

Solder pad FO1

Using logic level outputs:

ZIMO decoders also have so called logic level outputs in addition to the normal function outputs, to
which current consuming devices may not be connected directly. Use a ZIMO M4000A amplifier or
similar transistor switching device, when connecting logic level outputs with a load.

Some logic level outputs are used alternatively for the “SUSI-CLOCK” and SUSI-DATA” connections
and can be switched to logic level outputs when setting CV #124 Bit 7 = 1 (if SUSI is not required).
Furthermore, the same pins can be used for servo control (activated with CV’s #181 & 182).

NOTE on MX632: The logic level outputs FO5 and FO6 of the MX632 are identical in their function as
the amplified outputs FO5 and FO6 (not FO7 and FO8 as was first announced erroneously); however,
if “SUSI” (CV #124, Bit 7) or servo control (CV’s #181, 182) is active, neither the amplified out-
puts FO5/FO6 nor the logic level outputs FO5/FO6 will be functional!!

The brown lead of an amplifier module M4000Z is connected with the relevant logic level output sol-
der pad of the decoder.

e.g.
Blue (+) Smoke generator,
M4000Z |Green (- uncoupler etc.

Brown

Connectto SUSI-CLOCK or SUSI-DATA solder

pads ofthe MX620, convertthe outputs to function llz lack
outputs with CV #124, Bit 7. LLLLE

To track

Connecting DIETZ sound modules without “SUSI” / “virtual cam sensor”

Consult the Dietz instruction manual regarding the installation and connection of their sound modules
to a ZIMO decoder.

For a good acoustic impression of steam engines, it is important that the chuffs 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).

If no cam sensor can be installed or an installation proves too difficult, many sound modules can also
generate their own chuff rate based on speed information (e.g. coming through the SUSI interface
from the decoder). 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, ZIMO decoders come with a built-in “virtual cam sensor”. The function
output FO4 is used for this purpose, converted to a “virtual cam sensor” function with the help of CV
#133 and connected with the cam sensor input of the sound module (e.g. Dietz, reed switch input);
this in addition to SUSI or other connections.

The virtual cam sensor is of course not capable of synchronizing chuff rates to wheel positions but ra-
ther to wheel speed, which is of little difference to the viewer.

The chuff rate of the “virtual cam sensor” can be adjusted to wheel revolutions with CV #267 and CV
#354; consult the CV table in ZIMO sound chapter.

Connecting of DIETZ or other sound modules with “SUSI”:

The SUSI interface developed by Dietz is an NMRA standard and defines the connection between
sound modules and loco decoders, provided the sound module is also equipped with such an inter-
face.

Due to space restrictions on small decoders, the SUSI interface composed of 4 conductors (2 data,
ground and power) is not built as a plug-in connector but instead uses 4 solder pads (see decoder
drawings in the chapter “Technical specifications” in this manual).

Speed and load information (uphill, downhill, startup etc.), as well as programming values for the
sound module CV’s (#890...) are sent via the SUSI data lines (CLOCK and DATA) from the decoder
to the sound module.

Accessing SUSI CV’s in the SUSI module: These CV’s are in the 890 range, according to the
standard (NMRA DCC Draft RP), which is not accessible with many DCC systems (ZIMO cabs MX2
and MX21 were also limited to 255 - until mid-2004). For this reason, ZIMO decoders allow access to
these CV’s with numbers in the 190’s!
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Connecting an electric (un)coupler (System “Krois”):

In order to prevent damage to the delicate core of an uncoupler from continuous power, appropriate
adjustments can be made with special CV’s for one or several function outputs.

First, write the value “48” to the special effect CV that is assigned to the same output an uncoupler is
connected to (e.g. CV #127 for output #1, CV #128 for output #2 etc.)

Next define a limit for the uncoupler’s activation time in CV #115 (see CV-table):

With the “Krois uncouplers”, it is recommended to use a value of “60”, “70” or “80” for CV #115; this
means that the pull-in voltage (full track voltage) is limited to 2, 3 or 4 seconds. A reduced “hold” volt-
age is not required for Krois, that's why the ones digit is left at 0. Other uncouplers may need a re-
duced hold voltage though, like the ones from ROCO for example.

Regarding the “automated train disengagement” and/or “automatic coupler unloading” see CV #116 in
the chapter “Addressing and programming”, section “Configuration of Electric Uncouplers”.

MX622R, MX623R, MX630R... with NMRA 8-pin interface (NEM 652):

The “R” designated decoders come with an 8-pin plug mounted to
the end of its wires, which fits in to the socket of a DCC ready loco.
Remove the dummy connector from the socket and plug the de-
coder in its place, that’s all.

All the necessary connections to power, motor and headlights are
established with this interface. Other outputs have to be hard wired.

MX621F, MX623F, MX630F... with NMRA 6-pin interface (NEM 651):

The “F” designated decoders come with a 6-pin plug mounted to the
end of its wires, which fits into the socket of a DCC ready loco.

The brightness of the headlight is reduced since the blue wire
(common supply) is not part of this interface. The light bulbs get
their power directly from the power pick up.

The blue wire is still available at the decoder and can be used if re-
quired, but when used on aforementioned bulbs that get power directly from the track (usually through
the frame) they must first be isolated from the power source!

MX621N, MX622N - plugs directly into the 6-pin interface (NEM 651):

Many N, HOe, HOm as well as some HO engines have this socket installed with the required mini-
mum space of 14 x 9 mm to accept the decoder.

ATTENTION:
Plug the decoder into the socket with the pins down and the microprocessor on top (visible)!

MX620 6o
Micro processor side shown L;@Q —
connector pins are soldered to other side !
¢ i ’ ) Decoder MX620N
e | rear
e, | frONt LOCO O 2] |1

i [ —yrer
— Right rail

— Motar left

e, Motor right

MX631D, MX632D, MX632VD, MX632WD, MX640D, MX642D, MX644D
MX631C, MX632C, MX640C, MX642C. MX644C - with 21-pin interface:

These decoders have a 21-pin female plug on the circuit board (no wires), which allows the decoder
to be plugged directly in to the 21-pin male receptacle of locomotives equipped with such interfaces.
There are actually 22 pins present but one of those pins (#11, top right) serves as a key to prevent
wrong installations. The 21-pin interface is standardized by the NMRA-DCC PR 9.1.1., just like the 6
and 8-pin interfaces (see schematic below left).

MX632D,C Top Side

Ve B [E noex and MX632 VD MX632 WD
L] +5V Index pi
Aux 3 m m Speaker | I Euncnonoutput%g nn;x -
ti tput
Aux2 B B speaker Fundiion odiput FOT Frontheadhghl
Aux 1 m n FO, front Eg\;v“mtnasgs(n%ew) geUaSI Dela orFOS Servo 2)
! Mot tion 1 SUSI Clock (or FO5, Servo
e 1l oo " e
s b roun Fi FO5
‘ G Farclon A ECR
Motor 3 n Train Bus Data --- Right rail na. for capacitor negative (not ground),
- = on special request only
Motor 2 m n Train Bus Clock
et n hux 5V200mkhrm\ls£m MX640D T°P Side
Ground El B Hai2 (= 21-pin plug sidel)
] I | | - +5V,200mAmax. Indexpin
Left rail m n Hall 3 Fungwonou{pu:% Speagr
undion outpul peaker
Right rail B Hait 1 II 52%‘%‘%%%“32%5“ E;?%Eé’é‘i‘g““
Mo{ormnnegion Ieﬂht gUSdI Clod(t T
lotor connedtion ngt unclion outpl
Since the original definition of the 21- l ge%:ﬁ%ﬂ,l gi;m »
pin interface was designed for a cer- = . o e
tain motor configuration (C-Sinus),
some of the pins are not used for the
intended purpose (Hall effect sensor,
motor 3) with “normal” applications
and are being used for other func-
tions instead.
Tho C.Typo" decoders X610, xeaze, | Threfore: dependng o decode conure
MX640C, MX642C differ from the "D-type" by : gntly p g

tions on the 21-pin socket connector. These
additional outputs can only be used if the ve-
o . hicle is specially adapted to it. For example,
"C-Type" for Marklin. Trix and LS models. the function outputs FO4 - FO6 and the low

the function outputs FO3 and FO4: logic level
outputs for “C”, normal outputs for “D”.

voltage supply of the MX632D are also
available at other solder pads on the decod-
£ LICTETL Ll A CTE LRSI LT SR DS er; see the connection diagrams in the chap-
fet e el ter “Technical Information”.

— oo HH Decoders with the 21-pin plug can be in-
Loco board - = stalled in two ways; the decoder board be-
low the connector is perforated so that the
decoder can be plugged in from the top or

. . . bottom end, depending on the locomotive.
21-pin decoder plugged into loco board, i.e. BRAWA

Decoder is plugged in upside down ! The index pin 11 prevents a wrong installa-
tion by not allowing the decoder to be
- . (X ) pushed all the way down.

Loco board
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MX623P12, MX630P16, MX633P22, MX645P16 and MX645P22...

- Decoder with PluX-Connector:

In contrast to the 21-pin interface (see above), the PluX connection has the male connector mounted
on the decoder and the female on the loco board. “PluX” is available with 8, 12, 16 and 22 pin con-
nectors and also use one of the pins for indexing.

The PluX system is defined by the l\mlMBQ\ 9.1.1 and the NEM, |nclud|ng the maximum dimensions for
standardized decoders.

GPIO/C
GPIO/B TB Clock|
18Usl|

GND (ground)
Fof,

(% Plul‘
(blue)

Index

FOr yellow|
Speaker A
Speaker B|

AUX4 F4

AUSX 6 F6

AUX3 F3

GPIO/ATB
Data/ SUSI
(+)Cap (alt.
blue)
Motor right
(orange)
Motor left
(gray)
Track right
(red)

Track left
(black)
AUX1/F1
(Fof)

AUX2/F2
(For)
AUXS5 F5

AUXT FT

MX630P (mit PIUX16;

Knmakherung Verbolen |

SUSI, Servo's 2 1) oder FAGB, FA5

Gem. Pluspol (+ M SE
Motor rechts tlrnl vorne (= Lvor
Motor links Gem. Pluspol(

Schiene rechts - (Index)

Schiene links  Stirnl. h|nt( Lriick)
Funktions-Ausgénge  FA1 FA3
Funktions-Ausgédnge =~ FA2 FA4

The MX630P16 comes with a 16-pin male plug (15 usable pins, 1 index
pin) and can be plugged into engines with 16-pin sockets but also in
engines with 22-pin sockets (see drawing at left: brown area = 16-pin).

In 8-pin (yellow) and 12-pin equipped locomotives it depends on the
available space whether the 16-pin version can be used.

The MX630P, which is NOT a sound decoder, uses the two pins origi-
nally defined for speaker outputs for the additional outputs FO3 and
FO4 instead. This will not damage speakers that may be installed in the
locomotive and connected to those pins.

MX623 Top View, pin-out (PluX-12)

Programming sz
2o nek beush |

| Motor right Lfor
Motor le Gem. Pluspol (+)  FO3, Fod are logic
Right rail e (idex) /level outputs !
Left rial Lrev /
Functionoutputs ~ FO1 FO3
Function outputs ~ FO2 FO4

The MX623P12 (which is narrower than the MX630!) has the 12-pin
“PluX” connector. It does not have the upper 4 connections as the
MX630 and therefore does not have SUSI or GROUND connections on
the plug.

MX633P22

Top View (with PluX22)

Switch input

SUSI Clock {Servo 1)

GROUND

Motor right Front headlight (= Lfor)
Motor le Common positive (+)

Right rail - (Index)

Left rail Rear headlight (= Lrev)
Function cutput FO1 Speaker

Function cutput FO3
SUSI Data (Servo 2)
Capacitor positive

3| Function output FO2 Speaker
Function output FOS5 FO4
Function output FO7 Fo6

Programing pads,
do not touch |

The MX633P22 has a “complete” PluX connector with 9 function outputs.

The sound decoders MX643 was and the MX645 is available with either 16 or 22-pin “PluX” connect-
or. Also see chapter 2 (“Technical Information).

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

MXBA5P16 Top View (with PluX16)

Programing pads,

2 Thea SUSI cutputs can altermativaly
oo not touch |

be used as servo outputs; Ca'E&IS nE;aﬂiue
{zarme as

GROUND)

| —

SUSI Data (Servo 2) SUSI Clock (Serve 1)
= Cap. pos. Ground
Mator right Front headlight
Iotor |& Commoan positive (+)
Right rail == {Index)
Left rail Rear haadlight
Function-COutput FO1 Speaker
unction-Output FO2 Speaker
Function-Output FOB

MxXe45P22

Programing pads,
do not towch !

Top View (with Pluxzz)

The SUSI oulputs can alternatively
be used as servo outputs;

Function-Output FO3
SUSI Data (Senwo 2)
Capacitor positive
Mator right Front headlight
Notor e Commaon positive (+]
Right rail === [Index|
Ladt rail Rear headlight
Function-Outputs FOA Speaker
Function-Outputs FO2 Sgaamr

E

FO&

Switch input
3USI Clock (Servo 1)
GROUND

Function-Outputs FOS
Function-Outputs FOT

Function-Output FO8
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Connecting servo and
SmartServo motors:

2 servo control outputs are available on the
MX620, MX630, MX632 and MX640 de-
coders for the control of commercially
available servo motors or SmartServo RC-
1 (Manufactured by TOKO Corp. Japan).
The corresponding solder pads or pins on
the 21-pin or PluX connector can be used
alternatively for SUSI or as logic level out-
puts or as demonstrated here for servo
control.

The SUSI and logic level functions are not
available if the servo mode is activated
(through CV’s #181 and 182, see below);
this is also true for the function outputs FO5
and FO6 on the MX632.

The models MX632W and MX632WD also
contain a 5V power supply to power ser-
vos directly; the 5V supply on the MX640 is
limited to 200mA.

For other decoder types, the 5V must be
supplied by an external voltage regulator
such as the readily available LM7805; con-
nected as shown in the drawing.

The outputs can be activated for servo con-
trol duty with CV’s #181 and CV #182 (the
value in each must be different than 0).

With the help of CV #181 and #182, the
servo functions can be mapped to various
function keys (plus direction) and selected
for control with either one or two function
keys.

CV’s #161 to #169 define the servos end
positions and rotating speed, see CV ta-
ble.

CV #161 also defines the appropriate ser-
vo protocol. “Normal” for most servos is
positive pulses (which is also the default
setting); furthermore a selection can be
made whether the servo is powered only
while it is being moved or remains pow-
ered at all times. The latter should only be
used if the servo position could change by
outside mechanical influences.

MX632W Top Side

MX620, MX620N, MX620R, MX620F

0 Top Side

2B.47uH

Connection Side

Solder pads

SUSI dock or Servo 1
SUS! data or Servo 2

SUSI Power ———
Ground —

Servo 1
control wire

p—AM

T .\
m——
Smart ;
Servo g
3
2
S
So
(%3
T‘.I [ ov
10nF 5V

1N4007  Choke coil, e.g. 47uH
-
.-L 7805

Ground

100 uF, 100 uF,
25V 25V

Srichiopd? S it |

ai
Connecting MX640 and MX642 to servo and SmartServo motors:

Two servo connections are provided on the MX640 for commercially available servos and SmartSer-
vo RC-1 (Manufacturer: TOKI Corp., Japan). These are normally the SUSI outputs but can also be
used as servo outputs instead. The connections are in the form of either solder pads or part of the
21-pin socket, depending on the decoder type. Each output can be connected directly with a servo
control wire.

“Energy-saving” servos (max. 200mA) can be powered directly by the MX640!

For servos with higher energy consumptions, the 5V operating voltage must be supplied by an exter-
nal voltage regulator such as the readily available LM7805 as shown in the drawing.

The outputs can be activated for servo control duty with CV’s #181 and CV #182 (the value in each
must be different than 0). With the help of CV #181 and #182, the servo functions can be mapped to
various function keys (and direction) and selected for control with either one or two function keys.
CV’s #161 to #169 define the servos end positions and rotating speed, see CV table.

The appropriate servo protocol can be selected with CV #161. “Normal” for most servos is positive
pulses (which is also the default setting); furthermore a selection can be made whether the servo is
powered only while it is being moved or remains powered at all times. The latter should only be used
if the servo position could change by outside mechanical influences.

For the SmartServo: Bit 1 of CV #161 must always be set, that is CV #161 = 2!

MXE40 Top View

GROUND

o1 1i
Let rail
Rignt rai

MXE40 Bottom View
(= Whece wites are soldersd)

. O’(O)
gy

St

Sevo 2
control wire

Servo 1
control wire

Diade Choke coil
1N4007 ie d47uH
»l
»} 7805

100 uF] 100 uF]
25V 25V

GROUND GROUND
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MX640...

Programing pads,
do not touch !

Switch input 1

Switch input 2

MX640 Top View

5V, 200

Mechanical cam
sensor, Reed switch
or Opto-Sensor

GROUND

LED (10 mA) - or

logic outputs

ATTENTION: switch towards
GROUND only !

— Complete Schematic including Sound Connections

8 Ohm
speake

mA power for small servo’s (i.e. SmartServo)
Purple-purple Speaker
Speaker
Function output FO1

Bulbs or LED's
with resistor,
smoke generator

Function output FO2

Front headlight (= Lfr)

Rear headlight (= Lre)

ﬁr

Common positive

Motor left

Motor right
Left rail
Right rail

A

Power pick up righ
e
FA8 FA9 MX640 B
FA7
o0 -ﬁ— FAB

1 GROUND
‘ Positive

Function output FO4
Function output FO3

— GROUN
SUSI Data
SUsSI Clock

(SUSI) Powi

ém uF, bipolar

8 Ohm - optional:
Speaker P :
Speaker —,l:‘ Speaker Tweeter
Cam sensor (switch input 1) —
echanica
GROUND \ switch or &
1 Reed switch
or Opto-Sensor

left Motor

om View

i

MX642, MX644, MX645 ...

More recent sound decoder versions are to be wired the same
way, except that

- GROUND, switch input and common power are on
solder pads on the top right side or from the blue wire
(common power), and

- only 2 LED outputs (MX642) or none at all, which when
available are accessible at the SUSI solder pads on
the decoders top-side.

Also see the decoder schematics on the front pages of this man-
ual.

Connecting speaker, cam sensor:

In order to operate the MX640 as a sound decoder, the following items
must/may be connected:

- mandatory — SPEAKER — Any 8-ohm speaker or two 4 Ohm speak-
ers connected in series can be used. Speaker with higher impedance
are also allowed but will result in reduced volume.

An additional tweeter (also 8 Ohms or higher) can be connected, if de-
sired; the connection should be made via a bipolar capacitor (10 uF bi-
polar for 2 kHz frequency).

- optional - CAM SENSOR - Normally, ZIMO decoders are pro-
grammed for the “virtual cam sensor”, which can be fine-tuned with CV
#267 and CV #354. If a real cam sensor is to be used, the settings of
CV #268 must be changed to 1 or 2 depending on whether each pulse
or every second pulse should trigger a chuff beat.

Mechanical contacts, Reed switches, optical switches and Hall Effect
switches are suitable as cam sensors.

8 Ohm - Speaker

Speaker
Speaker

Cam sensor (switch input 1)

GROUND ————

Driving wheel

Hall effect switch, ~ With magnets

i.e. TLE4905

Qutp

GND

Positive (blue wire) |

V+
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Connecting an external energy source (capacitor) for

uninterrupted driving on dead track sections:
Energy storage devices connected to the decoder have many benefits; even very small capacitors as of
100uF have positive effects, larger ones even more so:

- Prevents stalling and flickering lights on dirty track sections or frogs, especially in conjunction with
the ZIMO “smart stopping” feature (requires at least 1000uF to be effective)

- Lowers decoder operating temperature especially with low-impedance motors (minimum of 100uF
is required)

- when RailCom is used:
Eliminates the energy loss created by the “RailCom gap”, reduces motor noise caused by Rail-
Com and improves the quality (= legibility) of the RailCom signal (minimum of yF is required)

The connections to the decoder and the required voltage strength of the capacitor are determined by the de-
coder type, track voltage and its intended use. Distinction is made between three cases, which are described
below.

“PluX-like” decoders WITH direct capacitor hook-up:

“PluX-like” are all decoders belonging to families containing PluX types, even the hard-wired versions

Capacitors to be connected must be rated (regardless of track voltage) at: 16V
(The charging voltage is limited by the decoder to 16 V).

Among the decoders described in this manual, only the decoders of the MX633 family (non-sound) and the
sound decoder MX645 including their predecessors (i.e. MX643) and successor types have the necessary
components on board for a direct connection, without the need of additional external components.

Typical

'Lhe SIJdSIﬁ;ouI:ours can altematively 1800 pF
e LSE r S8rvos; .
MX633 wired Top View catalytic type
- Function Output FO3 or
/j:, Switch input
" g:l:;ﬁ?b:-lajSam 2} SUSIClock {Serva 1) 6800 UF
— Supercap

= -
GROUND: SEOGE p4cior right

Frant headlight -‘f"- Motar laft
Common pos. {+} === Righ rail
o Left rail

Speak —— Rear headlight
Sheaker ——i=— Function Qutput FO1
Function Output FO2

U UOUOUU N
Al LU bl LI

. Function Quiput FO4
~._ ™. Function Quiput FO5
Function Cutput FO&
Function Cutput FO7

—_—

Programming pads,
do not touch |

The largest capacitor allowed in general is 5000 uF, but slightly larger capacities are allowed (i.e. the
Supercap68 from the ZIMO offerings with 6800 pF).

The MX633 can accept even lager capacitors such as the gold cap modules with 140000 uF (7 gold
caps in series).
The decoder boxes are shipped with a small capacitor (i.e. 680 pF) as an entry into the energy stor-

age technology. Larger capacitors connected in series are recommended and are easily available
even from ZIMO.

capacitors are:

]
“MTC-like” decoders WITH direct capacitor hook-up:

“MTC-like” are all decoder belonging to families containing MTC types, even the hard-wired versions

Capacitors to be connected must be rated at: “generally” 25V
(In contrast to the “PluX-like” decoders, charging voltage is not limited here)
If ensured that the track voltage never exceeds 16 V or 20 V:

ATTENTION: if AC analog operation shall be possible

(with high voltage pulse for direction change): 35V

This group includes the decoder families MX632, MX634 (non-sound) and MX644 (sound) and their
predecessor (e.g., MX631, MX642) and successor types; the capacitor is connected without any addi-
tional components to the appropriate connectors. Two wires (blue, gray) are available in case of hard-
wired decoders and on the MTC versions the connections are established through the MTC plug (or
the solder pads on the bottom). The following example shows the connection to a non-sound decoder
MX634 and MX644 sound decoder (hard-wired or with connector):

The solder pad assignments of the MX634 and MX644 are the same!

16 V or 20 V respectively

Capacitor as energy siorage.
(Connected here if not already through the connector)

MX634 Bottom View
ils the same

ascommon  MX644D, C Bottom View

pasitive)

Cap.

........... Typical
capacitor:
m Adimntice: 680 IJF
This is NOT (25 V)
the same a5

GROUND !

Capacitar
negatl.\;l'la. sy

The permitted capacity of the connected capacitor is generally limited to 5000 pF; the 6800 uF
Supercap (see “Plux-like” decoders) is NOT allowed because their dielectric strength of 15 V is too
low (not so much because of its capacity). EXCEPTION: if it can be guaranteed that the track voltage
NEVER exceeds 16 V, the use of Supercaps would be possible!

NOTE: chapter 7 describes the use of decoder adapter boards such as the ADAMTC or ADAMKL
with which any size capacitor could be used (including the ZIMO gold cap modules with 140000 pF),
even with a dielectric strength of only 16V.

Important ZIMO feature in connection with the use of external energy storage:
Smart stop management on “dead” track sections:

If power to the decoder is interrupted due to dirty rails, wheels or insulated frogs, the decoder auto-
matically keeps the engine going even if the engine is supposed to come to a stop. The engine is al-
lowed to come to a full stop as soon as power to the decoder is restored. With the engine stopped the
decoder tests again for track power and if needed moves the engine another very short distance until
track power again is restored (provided of course there is enough power available from the energy
storage capacitor).
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Decoders WITHOUT direct capacitor hook-up:

Whether “PluX-like”, “MTC-like” or other interface layouts

Capacitors to be connected must be rated at:

(according to tack voltage)

If track voltage can never exceed 16 V or 20 V:

ATTENTION: if AC analog operation is enabled
(with high voltage pulse for direction change): 35V

“generally” 25V

16 V or 20 V respectively

The group WITHOUT direct capacitor hook-up includes miniature and medium sized decoder such as
the MX618, MX600, MX615, MX616, MX617, MX621, MX622, MX623, MX630, MX631 (non-sound)
and MX646, MX648, MX658 (Sound) as well as their predecessors and successors.

A simple connection of a capacitor between the decoder’s ground and common positive is NOT ad-
visable with these decoders, since it could lead to undesired side effects: the unlimited inrush current
while charging may trigger the short circuit protection of the command station; plus it may hamper or
prevent software updates, sound uploads, programming in service mode (on the programming track)
and the ZIMO loco number identification. Nevertheless, capacitors can be connected but only with ex-
ternal components added by the user.

The connection of such an energy storage circuit (in contrast to decoders with dedicated wires or pins
for "direct energy storage circuitry”, see above) is always between the decoder's GROUND and the
"positive" or "common positive" (= the blue wire).

The easiest and a very space efficient solution is the connection of a simple resistor between the
capacitor and the decoder (i.e. 33 Ohm). This prevents any large currents flowing in/out of the capaci-
tor and thereby suppresses the above mentioned undesirable side effects (even if the inrush current
is still too high, when compared to official specifications). In the following schematics, the miniature
decoder MX621, MX622 and the miniature sound decoder serve as examples:

J3E 14w

MX621, MX621R, MX621F, MX621N
Wire side MX622, MX622R, MX622F, MX622N

LT Solder pad{ Wire side Wires or pins
Common positive (blus) Cammoen pos. (blue)

Molor (orange) E 1AW Mator (arange)

Motor {gray) Mator {gray

Track (red Track (red)

Track ([hlack} Track $blads

Lfor (white) Lior (while

Lrav [‘y\ellow] Lraw (vellow)

2 2
Programming pads,
do nol buch |

Pluspol 33E 1/4W

MX648 top side

MASSE

e motor right (orange)
.y " front headlight (= Lfor) (white)

= ~_~motor left ~ (gray)

e—COMMon positive  (blue)
right rail (red)
left rail (black)

[

rear headlight (= Lrev) (yellow)
function output FO1 (green)
function output FO2 (brown)
2 x speaker (violett, violett)

)

WARNING - ONLY FOR SMALL CURRENT: The resistance of course also reduces the effectiveness
of the energy storage device, because the voltage drop also limits the available discharge current for
the decoder to about 200 mA (as well as losing about 6V in the process). This circuit can still be very
helpful for small engines (especially in N-scale but also TT or HO engines with efficient motors and
LED lighting instead of bulbs).

If more space is available, an advanced circuit should be used: the capacitor is charged via a resistor
(e.g. 68 Ohm) to reduce the "inrush current" while the diode (e.g. 1N4007) bridges the resistor during
discharge, so that the discharge current can flow unhindered to the decoder. The choke coil ensures
that the software update, sound upload, programming in "service mode" (programming track) and the
ZIMO loco number identification functions reliably despite the full discharge current from the capaci-
tor. The 3K3 resistor causes an intentional self-discharge, so that a residual voltage is not retained
over a long period of time, which would keep the processor's memory alive and thus lead to strange
effects. In the following schematics, the decoder MX623 and MX630 serve as examples:

SBE 174 W
Le. Diode
1 INSOGTM . . .
I Negative side of the capacitor goes to the
n_ _=1_ GROUND pad on the decoder’s back side
ol
I'_'rn’_'lcl:"-'
100 L84, 0.5 A

MXE23 Top View

MXE523 Bottom View

[

Moo righl (orange)
- t Front heaclight = Liar) | whits]
b Molor kel Igray]
sl COMMION posiing {blue|
Fight rai (e GROUND
Lef el {black]
Rear headight (= Lrev) [yeliow)

SBE, 1f4W

lL.e. Cioda
TH400TH

Common posiliee  (bhee)
Muier rght (crange]
&® Front headiight (= Lior) (white)
Moter lelt {grary)

Right rai (resd)

Lefiral  [black)

en Rear headight i= Lrev] (yelow)
eromey PRl oot FOT {green)
Function output FO2  {beown)

i
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Energy storage components in the ZIMO product range

ZIMO offers a range of assortments (electrolytic capacitors, tantalum and gold caps) as well as stor-
age modules; see the product/price list or Info on www.zimo.at (decoder, energy storage). There is a
capacitor or storage module available for all decoder types and sizes.

Energy storage solutions for ZIMO decoders can be based on electrolytic capacitors or tantalum

*

capacitors as well as Super caps and Gold caps.

g

Electrolytic

Gold cap module with 7 gold caps (7 x 1F in series = 140000 F - 17.5)

Supercap68

MX632V, MX632W, MX632VD, MX632WD -
the special MX632 design with built-in low voltage supply

These decoders contain an efficient 1.5V or 5V regulator, which can be directly connected to low
voltage bulbs. The low voltage is available at the purple wire and is used for the corresponding loads
in place of the “common positive” (blue) wire.

MX632V and MX632VD (1.5V) decoders facilitate the installation considerably especially in high qual-
ity brass models (which are often equipped with such bulbs), because it eliminates the installation of
an external voltage regulator (that often requires some sort of heat sink).

MX632W and MX632WD (5V) decoders are primarily meant for large scale engines (i.e. LGB) that
are often equipped with 5V bulbs. The 5V supply can also be used to drive servos, which eliminates
the need for an external voltage regulator.

Energy storage capaciior

MX632 Top View Calu:?a:itnr negative
and MxX632V, Mxe32W (DO N

OT connect this
/ wire fo GROUND 1)

ROUND ;
Cap. pos. 1 FI=FOT & Function output FO1
c {Is the same - ———  Front headlight (= Lfor)
ap. &5 COMMon | while (=
MNeg. positive)} pue i Rear headlight {= Lrev)

SUS| D (FOB, Serv 2) e Comman positive (also cap. pos.)

SUSI CI{FOS, Servo 1) oy ;":GE' '?“m
Fu-Output Fod === Motor ng
Fu-Oulput FOS. el | aft rail
Fu-Oulput Fof — i
=Ll put b m— Right rail

Altention:
DO MOT connect this
wire to GROUND !

wmlet

Low valtage, only with
MXEI2V: 1.5V
of MXBI2W. BV

MX640, MX642, MX643, MX644, MX645, MX646 -
connecting smoke generators to steam and diesel engines:

With a “Seuthe” 18V smoke generator as example:

In addition to a simple ON/OFF function with a function output of your choice, these decoders are also
capable to adapt the smoke volume to the load (almost no smoke at standstill, little smoke at cruis-
ing, heavy smoke at start-up etc.).

This requires the smoke generator to be connected to one of the function outputs FO1 to FO6 and the

selected output must be programmed with the associated special effect CV (with CV #127 for FO1,

CV #128 fir FO2 etc.) for the desired effect; in this case for load dependent smoke for steam engines

(effect code “72”) or load dependent smoke for diesels (effect code “80”).

EXAMPLE: - Steam engine, smoke generator connected to function output FO5: CV #131 = 72.

The selected function output is further defined by CV #137, 138 and 139 (“Definition of smoke gen-

erator characteristic”). These CV’s must be programmed with appropriate values otherwise the smoke

generator will not produce any smoke.

EXAMPLE: - Typical characteristic for a track voltage set around 20V with above smoke generator:

CV #137 = 70...90: little smoke at standstill.

CV #138 = 200: The smoke generator output is increased to about 80% of its maximum capacity
beginning with speed step 1 (lowest speed step), which produces relatively heavy smoke.

CV #139 = 255: The smoke generator is driven to its maximum, which results in thick smoke under
heavy acceleration.

Synchronized steam chuffs or typical diesel smoke with fan-controlled smoke generators:

ZIMO sound decoder (MX645...), with the help of a smoke generator with built-in fan, can produce
steam puffs synchronized with the sound chuffs or load dependent diesel smoke (i.e. diesel engine
smoke at start-up, controlled by the sound project) without additional electronic components.

The heating element of the smoke generator is connected — as in the example above with the
“Seuthe” generator — to FO1...FO6 and configured with the appropriate CV for the desired effect (i.e.
“72” for steam or “80” for diesel).

The fan is connected to the function output FO4 (or FO2 in exceptional cases such as the MX646);
the other wire of the fan motor often requires a low voltage (check with the manufacturer) and is
therefore connected to an external voltage regulator or — if the fan motor requires 5V — to the 5V sup-
ply of the decoder, if such an output is available.

The CV’s must be programmed as follows:

CV #137, #138, #139 = 60, 90, 120 respectively: (IMPORTANT) if the heating element cannot operate
at full track voltage; the voltage at the function output must be limited, which is
done with suitable values in CV #137, 138 and 139.

CV #133 = 1: (IMPORTANT) this configures output FO4 as a fan output.

CV #353 = ...i.e. 10: shuts the smoke generator off automatically to prevent overheating. In this
example (10) after 250 seconds.

CV #351, #352 = ...: Only for diesel engines when special effect code “80” is selected in the
applicable CV for FO1...FOB6. This defines the fan speed (voltage) for start-up
(default: maximum smoke) and cruising (default: medium smoke); see CV table.

CV #355 =...: For steam and diesel engines. Defines the fan speed (voltage) at standstill (usually for
very little smoke output).
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MX631C, MX632C, MX634C, MX642C MX644cC... for C-Sinus (Softdrive)

The MX631C, MX632C, MX634C, MX640C, MX642C and MX644C (C-type) decoders are made es-
pecially for Marklin and Trix engines that are equipped with a C-Sinus motors and come with a 21-
pin interface. The decoder also supplies the necessary 5V for the C-Sinus board (which “normal“ de-
coders can't!).

These C-type decoders can also be used for Marklin, Trix and Marklin compatible engines that
come with other types of motors but cannot process normal outputs on function output FO3 and FO4,
but require logic level outputs instead.

The C-type decoders differ from the normal 21-pin plug decoders (MX631D, MX632D, MX634D,
MX640D, MX642D, MX644D) in the use of output pins FO3 and FO4. The D-type has normal (ampli-
fied) outputs on these pins while the C-type has logic level outputs. These logic level outputs supply
the needed 5V for activating the C-Sinus or Softdrive loco board or for the power pick-up switch found
in many vehicles.

The MX631C, MX632C, MX634C (or MX640C, MX642C, MX644C sound decoder) is plugged into the
pins of the loco board with the top side of the decoder pointing up, whereby the pins are being pushed
through the decoder board in order to make contact with the decoder socket. The position is given by
the loco board and prevents a wrong installation by the missing pin 11 (on the loco board) and miss-
ing hole in the same location on the decoder board.

The picture below shows a sample layout; the loco board may however vary from case to case.

Loco board with 21-pin plug and MX632C plugged in Flat ribbon cable to C-Sinus motor

Before plugging in the decoder, check the C-Sinus board whether it contains 0-Ohm resistors; see
CAUTION on the next page!!

All C-type decoders are “normal” decoders for “normal” motors except for the function outputs FO3
and FO4. They can be switched to C-Sinus motor control by programming CV #145: specifically,
CV #145 = 10 if the engine originally came with a Marklin/Trix decoder or CV #145 = 12 if the original
decoder was from ESU (recognizable by a blue circuit board). Depending on the C-Sinus motor de-
sign a setting of = 11 or = 13 may deliver a better result (try it!).

With the help of CV #145 the decoder can also be configured for some special versions, which be-
comes necessary due to different decoder interface layouts on the part of Marklin/Trix, see CV table!

Locomotives equipped with C-Sinus-capable ZIMO decoders can be operated in the NMRA-DCC-
data format as well as the MOTOROLA protocol, but not in analog mode (DC)!

No motor regulation, known as BEMF, is possible when the decoder operates in the C-Sinus mode,
since the motor tries to keep the target speed precisely in all situations. The relevant configuration
variables such as CV #9, #56 and #58 have no effect!

L]
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CAUTION:

Unfortunately, Marklin/Trix has played a “dirty trick” (although probably not on purpose): Beginning
with a specific model or past a certain date, the protective resistors on the loco board have been omit-
ted, or more precisely, instead of the 100kO resistors useless 0 Ohm resistors are being installed.
The resulting voltage is too high for the loco board which will not only destroy the board but can also
damage the decoder, unless the decoder has been switched to the C-Sinus mode with CV #145 = 10
or 12, before being plugged in.

But even if CV #145 = 10 or 12 is set first, there is no guarantee that the loco board with 0 Ohm
resistors will survive in the long run (even if there is no obvious problem at the moment)!

Background information: Although the 21-pin interface in Marklin and Trix locomotives is virtually
identical to the standardized NMRA-DCC 21-pin interface, Marklin keeps modifying it whenever the
need arises (several versions, “misapplication” of function outputs for motor activation and now the
mentioned electrical input changes); their own brand decoder is the only one that is being taken into
account through all this. The installation of other brand decoders is obviously not desired...

CORRECTIVE MEASURE: C-type decoders must not be installed if zero-ohm resistors (markings
“000”) are found on the loco board in place of actual protective resistors (markings “104”). It is imper-
ative that these are being replaced with 100KO resistors (“104”) before installing the decoder.

Above is a picture showing a loco board with the useless (“000”) resistors; in such cases it is not al-
lowed to plug in a MX631C, MX632C... decoder!

Due to the many different C-Sinus boards that have been produced it is impossible for us to provide
precise information about the location of these resistors on each board. Because the resistors may be
mounted in different locations on the board in your engine, we would suggest that you find them by
following the traces. First study the picture below. The blue and pink arrows are pointing out the trac-
es that connect these resistors with the processor. Note the processor pins those tracers are leading
to.
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Next find the same pins on the processor of your board and follow those traces carefully. They should
lead to resistors marked as either “104” or as “000” (see below). If they are “104” proceed with the
decoder installation. If they are marked as “000” they have to be replaced before the decoder is in-
stalled.

This picture shows a different Marklin C-Sinus board and how the resistors in question can be located
by following the traces back from the controller pins.

5
h.c ©

o

CAUTION Il — Disclaimer of Liability

Marklin/Trix obviously is not concerned about compatibility of their locomotives with third-party prod-
ucts. The interfaces are being changed often and without notice. ZIMO cannot guarantee that the in-
formation given in this manual regarding connection and programming/operating procedures are cor-
rect in all instances and cannot assume liability for damages to loco boards and/or decoders as a re-
sult of such circumstances.
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| /7 ADAPTER boards, Energy storage

ZIMO decoders hardly need any extensions when it comes to the number of function outputs because
they already offer up to 10 functions (MX633 and MX645!), plus 2 additional servo outputs. The
adapter boards nevertheless offer other often requested features:

- large solder pads at function outputs facilitate the wiring of the locomotive. Multiple common
terminals are available (i.e. positive supply and possibly the 1.5 or 5V low voltage), which are often
required by several devices.

- an additional rectifier on each adapter board increases the overall performance of the decoder
(when plugged into the board) by about 50% to a total current of 1.8 A, which makes HO decoders
also suitable for “smaller large-scale vehicles” (requires less space than "real" large-scale decoders).

- depending on the version, they come with a voltage regulator for low function output voltage of
1.5V (ADA...15) or 5.0V (ADA...50). The 5.0V supply can also be used to power servos; all ZIMO
decoders have 2 servo control outputs available at the SUSI terminals.

These adapter boards come in several basic versions:

ADAPLU: Adapter board for PluX22 decoder,
especially for the MX645P22 (sound) and MX633P22 (non-sound).
Not suitable for MX630P16 or MX648P16 (due to missing capacitor charging circuit)
ATTENTION: Use of gold cap modules on these boards is NOT permissible, only
electrolytic capacitors with up to 7°000uF at 16V... unless the decoder itself allows
gold caps (i.e. MX633P22).
Options: ADAPLU15 and ADAPLUS50 with low voltage function output of 1.5V or 5.0V
respectively.

ADAMTC: Adapter board for MTC-21 decoder,
especially for the MX644C (sound) and MX634C (non-sound).
Use of gold cap modules (GOLM...) for all decoders is possible!
Options: ADAMTC15 and ADAMTC50 with low voltage function output of 1.5V or
5.0V respectively.

ADAMKL: Adapter board for MTC-21 decoder with screw terminals, otherwise the same as
ADAMTC, especially for the MX644C (sound) and MX634C (non-sound).
Use of gold cap modules (GOLM...) for all decoders is possible!
Options: ADAMTC15 and ADAMTC50 with low voltage function output of 1.5V or
5.0V respectively.

ADAPUS: Adapter board for PluX22 decoder,
especially for American made models (Athearn, Kato...), connections are arranged
the same as on the original boards.
ATTENTION: Use of gold cap modules on these boards is NOT possible, only
electrolytic capacitors with up to 5’'000uF at 16V... unless the decoder itself allows
gold caps (i.e. MX633P22).
Options: ADAPUS15 and ADAPUSS50 with low voltage function output of 1.5V or
5.0V respectively.
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ADAPLU - Adapter boards for PluX22 decoder: ADAMTC - Adapter boards for MTC-21 decoder:

ADAPLU — without low-voltage supply ADAPLU15 or ADAPLU50 — with 1.5 or 5.0 V supply

S Switch input . I
voltage apacitor pos.
Low valtage GROUND Frant headiight Socket for PluX-Decoder
Low voliage Right rail Lt rail A capacitor
B Fu-Dutput FO4 ADAPLU Top View “F3A (electrolytic or
Common pos. Speaker Spaaker when fully loaded: ADAPLU1S 1F1 gold cap module)
Common pos. g -Output FOB Fu-Cutput FO4 ar ADAPLUSD Fal is connected to

equipped with diodes only: ADAPLL

+5V

{m | LR}

2 \ o~

=] .

DE [ A

ATTEMTICN: Letiering on board with / / \
partly different names Fu-Output FO3 Low voltage

1*5V' v+ and CAP-

™~
D

H! cap
GHD |3
| E
Fal e

LS Fas

S

l.l.lg‘x
()auaquuhu

SLISR = Rail kefti
MM+ = Mn:;lu:'.‘!f::;l-t SUSI Data SUS1 Clock

LS = Loudspaakar Molor ngh[ Lew voltage . .
DATICLE = SLISI Data/Clock ) - Matar laft Lew volta &« ADAMTCS50 with MX644C plugged in
CAP = Capacilor positive ngh[ rail g8 . .

D= GROUND [Decadar and Capactar) ! Leftrail e o pos. results in a sound decoder with

IN1 = Swilch inpull ([Cam sansar) Rear hﬂaﬂ"ﬂhi Fu—Uuip\n FO2

+ = Cammon pasilive (full voliage) Fu-Output FOS Comman pos. 1.8 A motor (total current)

Fu-Oulput FOT

N3pp = Low wallage 1.5.0r 5 8 function OUtpUtS
2 logic-level outputs (servos, SUSI)—
5V low voltage output

3 Watt audio, 4 — 8 Ohm, 32 Mbit

with direct connection for 16 V catalytic capacitors
or gold caps module with 7 gold caps

Dimensions: 44 x 26.5 x 6 mm

« ADAPLU with MX645P22 plugged in

results in a sound decoder with

1.8 A motor (total current)

9 function outputs

2 |ogic-level outputs (for servos, SUSI)
3 Watt audio, 4 — 8 Ohm, 32 Mbit

with direct connection for 16 V catalytic capacitors or su-
per caps to 6800 uF

Dimensions: 45 x 15 x 8 mm
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ADAMKL - Adapter boards with screw terminals for MTC-21 decoder:

ADAMKL — without low-voltage supply ADAMKL15 or ADAMKL50 — with 1.5 or 5.0 V supply

Connection layout is the same as with the solder pad version.

4% ADAMKL with MX634C plugged in
1 %\ results in a sound decoder with

i %} 1.8 A motor (total current)
Y 8 function outputs

\
i

2 logic-level outputs (for servos, SUSI)

with direct connection for 16 V catalytic capacitors
or gold caps module with 7 gold caps

Dimensions: 44 x 26.5 x 12 mm

results in a sound decoder with

1.8 A motor (total current)

8 function outputs

2 logic-level outputs (for servos, SUSI)

1,5V low voltage output

3 Watt audio, 4 — 8 Ohm, 32 Mbit

with direct connection for 16 V catalytic capacitors
or super caps to 6800 pF

Dimensions: 44 x 26.5 x 12 mm

Typical application for this decoder/board combination: O-scale!
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IMPORTANT NOTES to the use of adapter boards:

POSSIBLE PROBLEMS during SOFTWARE UPDATE and SOUND UPLOAD
when using adapter boards with low-voltage supply
(ADAPLU15, ADAPLU50, ADAMTC15, ADAMTC50, ADAMKL15, ADAMKL50)

Software updates and sound uploads (via a MXULF, MXDECUP, MX31ZL...) may fail due to
the voltage regulator on the adapter board!

Remedy: The decoder must be removed from the board and connected directly to the update
module.

ATTENTION: Connecting large smoke generators (USA-Trains or similar) is NOT possible!
While the adapter board does increase the overall performance of the decoder by means of additional recti-
fiers, it does NOT increase the current limit of the decoder’s function outputs.

NOTES on connecting Servos to ADAPLUS50 (version with 5V — low-voltage supply), power supplied
between low voltage "NSPG" (= 5V) and "GND" (ground), and controlled by the servo control
line on one of the terminals "SUSI Clock "or" SUSI Data ".

The commercially available servo drives behave very differently. While many types can be
operated without any problems, others exhibit various problems and in many cases also de-
pends on whether the command station creates a "RailCom gap". Jerking at standstill, or run-
ning several times between stops after power-on and when operating the servo may be ob-
served.

A REMEDY in such cases is usually possible by adding capacitors - 1) A 16V 2200 yF (or
larger) capacitor connected to the usual energy storage circuit (i.e. between "CAP Plus" and
"GND"), and

2) A 220 uF, 6.3 V (may also need higher or lower than 220 pF, trial and error!) capacitor in
the supply lines of the servos (i.e. between "POS" and "GND").
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ADAPUS - “American” adapter boards for PluX22 decoder:

A new adapter board ADAPUS was created specifically for use in US models (Athearn, Kato etc.). It
is based on the original decoder board as found in many U.S. models, but unlike these, it allows ac-
cess to all 10 function outputs of the plugged-in ZIMO Sound decoder MX645P22. Here too, the ver-
sions ADAPUS15 and ADAPUS50 equipped with a voltage regulator offer low function output volt-
ages of 1.5V or 5V respectively.

Note: The low voltage can also be raised from 1.5V to 5V by bridging the solder pads shown
on the right (this may come in handy when the wrong board is at hand...). Many micro bulbs
require 1.5V but servos usually 5V. For LED’s the 5V, with appropriate resistors, is also the
right choice.

bridge

Pictures:
ADAPUS15 with 1.5V low voltage, ADAPUS15 with ZIMO decoder MX645P22,
71 x 18 x 4mm 71x 18 x 7.8mm

The adaptor board also has the characteristic “fingers” that accept the original plastic caps for attach-
ing the connecting wires (if that is even desired).

Timm

y
.
-
<
-
»
-

Comparison of an original loco board (left) and the ADAPUS (right)

The function output FO8: is not present at the standardized PluX interface but is nevertheless avail-
able at the ZIMO MX645 decoder, exactly at the same location where the pin (“Index”) on a “normal”
MX645P22 is missing (a PluX standard to prevent incorrect insertion). The decoder can also be or-
dered with this pin intact at special request...which makes the output FO8 accessible on the adapter
board (this decoder version though can no longer be plugged into a PluX interface, where the hole for
this pin is plugged — it is strictly speaking no longer a “PluX” decoder...).

Of course other PluX decoders, besides the 22-pin, such as the 12 or
16-pin PluX decoder can also be plugged into the adapter board. At-
tention must be paid though to the correct location within the 22-pin
socket when using 12 or 16 pin PluX decoders. The picture on the right
shows a MX630P16 (PluX-16) as an example:

Note: Unlike the MX633P22 or the MX645P22 that come with an energy
storage circuit, the MX630P16 does NOT! In these cases, such a circuit
should be added to the board externally (diode, choke coil and resistors
as per instruction manual). It would be simpler to use an MX633 as a
non-sound alternative to the MX630, equipped similarly as the MX645
(even suitable for gold caps).

=l I RN

.] 1 7
p 88w S e
ah o ZIMO

= LESR




Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX660

Page 69

i

8 Predefined CV sets

The CV sets described below are available from software version 27.0, but only in non-sound de-
coders, like the MX620, MX621, MX630, MX631 and MX632. More CV sets will be added with future
software versions.

There are no CV sets available for sound decoders; the corresponding tasks are part of the sound project CV list.
CV sets are lists of predefined CV settings that are embedded in the decoder software; when desired,
one of these lists can be activated by a "pseudo-programming" of CV #8.

Decoders delivered as “normal” decoders don’t have any of the existing lists activated; instead the
CV’s contain the “normal” default values as shown in the CV tables above. However, an existing CV
set can be activated with the “CV #8” procedure (see below).

Decoders delivered as “OEM” decoders, i.e. decoders installed by a loco manufacturer, usually have
a fitting CV set activated. If needed, the decoder can be set back to the “normal” (default) values with
the “CV #8” procedure (see below).

The existing CV sets that can be activated in non-sound decoders:

CV set, activate with CV #8 = 10
for ROCO ICN non-sound version with factory installed MX630P16. Deliveries began in August 2010.

CV # 2 = 4 | Lowest speed step set for jerk free running of the ICN
3 = 6 | Acceleration
4 = 2 | Deceleration
5 =252 | Top speed setting corresponds to default setting.
6 = 85 | Medium speed (speed curve)
9 = 95 | Motor regulation: High sample rate to prevent jerky behavior
10 =128 | CV's#10, 113, 150 are set for full regulation up to top speed
29 = 6 | Analog operation activated, RailCom turned OFF
56 = 33 | PID-Control (BEMF) optimized for ICN
105 =161 | ROCO ID code
106 = 1 | ROCO ID code
113 =255 | CV’'s #10, 113, 150 are set for full regulation up to top speed
122 = 31 | Exponential braking (non-linear deceleration for smoother stops)
144 =128 | Update lock to prevent accidental disruptions
146 = 30 | Gear back-lash compensation at direction change (ensures smooth starts)
150 =255 | CV's #10, 113, 150 are set for full regulation up to top speed

CV set, activate with CV #8 = 11
created for HAG locomotives with MX631D decoder, as of June 2010.

CV # 3 = 3 | Acceleration
4 = 2 | Deceleration
9 = 88 | Motor regulation: High sample rate and long sample time
13 = 1 | FO1is turned ON in analog mode
56 = 61 | Low integral value in PID regulation (BEMF)
58 =170 | Reduced motor regulation
112 = 36 | Motor control frequency set to 40 kHz
124 =128 | SUSI deactivated; both connections are used as logic-level function outputs
152 = 64 | FAS3, FA4 used for directions bit, for the control of ESU wiper reversing switch

CV set, activate with CV #8 = 12

created for Hobby-Trade, Decoder MX631D, as of October 2010.

CV # 3 = 15 | Acceleration
4 = 8 | Deceleration
6 =120 | Medium speed (Speed curve adjustment)
35= 12 | Function assignment
35= 48 | Function assignment
124 = 2 | Acceleration and deceleration momentum to be reduced to % of CV #3 and 4.
127 = 2 | Directional taillights
128= 1 Directional taillights
129 =170 | Direction dependence for other equipment
130 = 36 | Direction dependence for other equipment
155 = 4 | Half speed (low gear) with F4
156 = 4 | Momentum deactivation with F4

CV set, activate with CV #8 = 13
created for Hobby-Trade, Decoder MX631C (“Méarklin” style or ESU design), as of October 2010.

CV # 3 = 10 | Acceleration
4 = 7 | Deceleration
35= 0 | No action with function key F1
36= 0 | No action with function key F2
37 =0 | No action with function key F3
61 = 97 | Standard function mapping replaced by the one without left-shift.
124 = 4 | Acceleration and deceleration momentum to be reduced to % of CV #3 and 4.
155 = 4 | Half speed (low gear) with F4
156 = 4 | Momentum deactivation with F4

More CV sets were defined during 2011 to 2013 and added to the software of all non-sound decod-
ers: Activate a CV set with CV #8 = ...

=14, 15,16 for Roco articles 801088000, 801088001, 801088002 (Delivered WITHOUT RailCom)
=17, 18,19, 22...28 for various Roco articles (Delivered WITH RailCom)

=29, 30, 31, 32, 33 for Fleischmann articles

=39 for Lemke ETA176/ESA176, 40 for KISS Silberlinge gauge 1

The CV sets for Roco vehicles differ from each other mainly in the areas of "Function Mapping "and lighting effects,
other CVs are uniformly set as follows:

CV # 2 = 4 | Startvoltage
3= 6 | Acceleration
4= 2 | Deceleration
5=252 | Maximum speed
6= 85 | Medium speed
9= 95 | Motor regulation — EMF sampling time, rate; adaptation to motor type
10 =128 | Regulation-Cutoff — intern. speed step (to 252), where CV #113 applies; med. speed here
56 = 33 | Motor regulation — PID-value; adaption to motor type
105 =161 | free user data
112 = 64 | ZIMO configuration bits; the so called “Marklin brake" is activated here.
113 =255 | Regulation-Cutoff — maximum regulation is set here at speed step in CV #10 (center)
122 = 31 | Exponential brake curve; soft slow-down in the lowest speed range
144 =128 | Software update is locked; CV-programming is unlocked
146 = 30 | Gear backlash eliminated; adaptation to gearbox used
150 =255 | Full motor regulation even at top speed
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The “CV #8” — procedure for handling these CV sets:

Normally, the CV #8 contains the manufacturer identification number, which is “145” in ZIMO’s case.

That value cannot be changed and is the reason why this CV can also be used for pseudo program-

ming (pseudo because the entered value is not really saved) to execute various actions.

CV #8 is about a decoder's HARD RESET (which is standardized for all decoders) as well as the pro-

gramming of CV sets (only for ZIMO decoders).

CV #8 = xx (xx = Number of the desired CV set); a HARD RESET will be performed, where all CV's
part of a CV set are set back to the “CV set default” values, and the remaining CV's to the default
values of the decoder (according to the CV table in this instruction manual).

CV #8 = 8 (this is the NMRA standard reset); all CV’s are restored to the values of the previous hard
reset, i.e. the same CV set is reused as with the previous “CV #8 = xx” command; the remaining
CV’s once again restore to the decoder’s default values.

This is also the correct HARD RESET for OEM cases, where a ZIMO decoder was installed by
the loco manufacturer and the correct CV set was activated at that time.

Sound decoders are set back to the CV values as defined in the sound project. The above de-
scribed CV sets are NOT valid for sound decoders.

CV #8 = 8 is therefore the “normal” HARD RESET if one wants to return to the starting point be-
cause programming errors have been made, for example.

CV # 8 = 0 (this CV #8 procedure is NOT standardized and exists only in ZIMO decoders); all CV’s
are reset to the default values as listed in the operating manual, regardless of any previously ac-
tive CV sets or sound projects.

Individual CV’s can of course be programmed differently at any time, even after a CV set or a hard

reset has been activated.

Converting binary to decimal

If, according to the CV table, a CV calls for setting individual bits (which is the case with CV #29, 112
and 124, for example) proceed as follows:

Each bit is assigned with a specific value:

Bit0=1
Bit1=2
Bit2=4
Bit3=8
Bit4 =16
Bit 5 =32
Bit 6 = 64
Bit 7 =128

The decimal values of all bits of the respective CV that are supposed to be set (Shown in the CV table
as “Bit.. = 1”) are added up. All other bits (“Bit....= 0”) are ignored. Note that bits are numbered from
right to left.

Example:

Bit 0, 2, 4 and 5 are supposed to be set (Bit...=1); but not Bit 1, 3, 6 and 7 (Bit...=0).
This results in a bit-set of 00110101 and a decimal value of:

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

0 0 1 1 0 1 0 1

0 + 0 +32 + 16 + 0 + 4 + 0 + 1 = 53(decimal value)

The calculation in reverse:

A trial and error method is used to determine individual bits from a decimal figure: start with the larg-
est value. If a number is larger or equal to 128 then Bit 7 = 1. If the remaining number is larger or
equal to 64 then Bit 6 = 1 and so on.

Example: The decimal figure of 53 is neither larger or equal to 128, nor larger/equal to 64 but is larger
than 32. Therefore Bit 7 = 0, Bit 6 = 0 but Bit 5 = 1; the rest of 21 (53 - 32 = 21) is larger than 16 (Bit 4
= 1), the remaining 5 (21 - 16 = 5) is not larger than 8 but is larger than 4 (Bit 3 = 0, Bit 2 = 1), and fi-
nally 1 (5 -4 =1)is not larger/equal to 2 but is equal to 1 (Bit 1 =0, Bit 0 = 1).
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9 ZIMO decoders and competitor systems

All Zimo decoders comply with NMRA standards and recommended practices and can be used on
layouts with other brands of NMRA compliant systems.

What most systems of other manufacturers have in common, in contrast to ZIMO systems, is that
track power is not stabilized or only partly stabilized and often relatively weak (both in regards to volt-
age and amperage). This can lead to uneven speeds and/or limited top speed because Zimo decod-
ers are of course programmed by default to operate on stabilized and regulated track power from a
Zimo command station of up to 24V.

It is recommended in such cases to:

- change CV #57 (reference voltage) from "0” (automatic regulation based on given track voltage) to a
fixed voltage. For example: “140” for a DCC system with a typical track voltage of 16 - 18V. In this
case 14V will be used as reference, which leaves a certain safety margin during voltage drops. This
does not apply to MX62 decoders, where a fixed value is always used.

ZIMO decoder with Lenz “DIGITAL plus” from software version 2.0

This system uses 28 speed steps beginning with version 2.0 and 128 steps with version 3.0 and up. It
also programs in direct mode according to NMRA DCC standards and is therefore fully compatible
with Zimo decoders.

All Zimo decoders are set to 28 speed steps by default. Make sure the system is also set to 28 steps
for the decoder address in question. Incompatibility will be the result if the speed steps between de-
coder and system do not agree with each other; which is most often noticed by non-working head-
lights. It would only make sense to switch the system from 14 steps to 28 or 128 speed steps, since
setting the decoder back to 14 steps would result in an unnecessary poor drivability.

All configuration variables are accessible; see the cab manual in question for programming proce-
dures. The address is located in the registry’s position #1.

The configuration variables #49 to #54 will have no effect, since the signal controlled speed influence
is only supported by Zimo systems.

ZIMO decoder with ROCO Lokmaus-2

Although the Lokmaus-2 allows CV programming, its display is limited to two digits only and therefore limits
the number of CV'’s and their values to 99.

Zimo decoders offer a special pseudo-programming feature with CV #7 (that normally stores the software
version number) to allow unrestricted programming. It is called pseudo-programming because the perma-
nently stored value in CV #7 cannot be overwritten but rather holds a temporary value that allows the Lok-
mouse2 to be used for expanded programming capabilities (see CV table); the engine must not be running
during the programming procedure!

Example:
To enter a value of 160 (which is not possible with a Lokmouse-2 because value is >99) to CV #5
(max. speed) proceed as follows:

First program CV #7 to 1, followed immediately by setting CV #5 to 60. No power interruptions be-
tween those steps are allowed. Explanation: The value 1 in CV #7 actually 01 (tens digit=0 and ones
digit=1) causes the decoder to add 100 to the CV value that will be entered in the next programming
step. Therefore, a value of 60 entered to CV #5 with the Lokmouse2 is stored as 160!

Example:
To program CV #122 (exponential deceleration), for example, with a value of 25 do the following:
Again, go to CV #7 and enter a value of 10, then go to CV #22 and enter a value of 25.

Explanation: CV #7 = 10. The 1 in the tens digit causes the decoder to add 100 to the CV address in
the following programming step. As a result, CV #122 will be programmed instead of CV #22!

ZIMO decoder with DIGITRAX Chief

No problems expected with this system!

The Digitrax system usually operates at 28 or 128 speed steps. If for some reason the headlights don’t work,
confirm that indeed the system and the decoder are set to the same number of speed steps and if neces-
sary, change the speed steps at your cab to 28 or 128 steps.

Special procedures for DCC systems with limited CV range:

Configuration variables #266 to #500 are used for the selection and allocation of sound samples as well
as other settings. Programming CV'’s in this range is no problem for high-level systems (such as the current
ZIMO DCC systems) both in “service mode” or “operations mode”.

There are however many DCC systems in use (some still in production) that can only access CV’s up to
#255 or even worse to #127 or CV #99.

For such applications, ZIMO decoders offer an alternative way of reaching higher CV’s via lower numbers.
This is done with an initial “Pseudo-Programming” of

CV #7 =110 or =120 or =130
which increases the CV numbers about to be accessed by 100 or 200. For example:

If programming CV #266 = 45 is not possible, programming CV #7 = 110 followed by CV #166 = 45 executes
the desired programming of CV #266 = 45

or

if neither CV #266 = 45 nor CV #166 = 45 is possible, programming CV #7 = 120 followed by CV #66 = 45
also leads to the result of CV #266 = 45.

The initial CV #7 — “Pseudo-Programming” state — remains active for further programming (which means CV
#267 is entered as #167, CV #300 as #200 and so on) until the decoder is powered down. ATTENTION: Af-
ter re-booting the system, the “Pseudo-Programming” is lost, that is programming CV #166 is indeed ac-
cessing CV #166 again. See below to prevent this!

The “Pseudo-Programing” can also be stopped without power interruption with
CV#7=0
which means that the programming reverts back to the original CV #166.
Using as an initial “Pseudo-Programming”
CV #7 =210 or 220

achieves the same results as above but remains active even after the system is powered down. This state
can only be cancelled with

CV#7=0,
which is important to remember in order to program lower CV’s again.
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Operating with Méarklin MOTOROLA Systems

Using the MOTOROLA mode of a ZIMO decoder makes only sense if the system used is not capable
of operating in the DCC format. DCC is substantially more powerful and should be the preferred pro-
tocol.

MOTOROLA (MM): 14 speed steps, 80 addresses, 4 functions compares to 126 speed steps, 10239
addresses and 28 functions with DCC.
The MOTOROLA format is recognized automatically by the decoder.

Addressing and CV programming is possible with the current Mobile Station as well as the Marklin
6021 command station. The procedure in the first case is automated and easy to do (see operating
manual of the Mobile Station); with older systems however it is very tedious (because this system
doesn’t provide much help):

Instruction for CV programming with the old Mérklin 6021 central unit:
Start the programming mode by:

1. selecting the address of the engine to be programmed

2. press the “STOP" key at the central unit and wait a few seconds

3. Crank the speed regulator past the left stop and hold (direction switch)
4. press the "START" key

5. release the speed regulator

The front headlight of the engine should now be flashing once per second indicating that the decoder
is in the programming mode.

You can now choose between two programming modes:
1. Short mode: programming is limited to CV’s 1 — 79 and a value range from 0 — 79

2. Long mode: the values to be used in each case are split and transmitted in two steps (CV 1-799,
value range 0-255)

The short mode is always active after entering the programming mode.

To change to the long mode write 80 to CV #80 (enter address 80 and change direction twice to
change to the long mode).

»  Short mode:

Enter the CV to be programmed in the central unit as an address and briefly operate the di-
rection switch.

The headlight now quickly flashes twice.

Now enter the desired value for the selected CV and again operate the direction switch
briefly (enter 80 for a value of 0).

The headlight flashes once indicating that you can program the next CV or end the pro-
gramming by turning the track power off.

» Long mode:
Remember to set address 80 for a value of 0!

Enter the hundreds and tens digit in the central unit of the CV you want to program. For ex-
ample: for CV 123 enter 12 and operate the direction switch.

The headlight now quickly flashes twice.

i

Now enter the ones digit of the same CV (for example: for CV 123 enter 03) and operate the direction
switch again.

The headlight briefly flashes 3 times.

Enter the hundreds and tens digit in the central unit for the value you want to program and operate
the direction switch.

The headlight briefly flashes 4 times.
Now enter the ones digit of the value and operate the direction switch again.

Again, the headlight flashes once indicating that you can program the next CV or end the program-
ming by turning track power off.

10 DC and AC Analog Operation

ZIMO decoders switch automatically to analog when DC voltage is present and CV #29 is set accord-
ingly (Bit 2 = 1, which is the default setting).

Operation is possible with various power packs:
—  “normal” DC throttles, with poor or no ripple control
—  smooth power from a power supply unit
—  PWM throttles such as the Roco analog mouse.
The following CV adjustments are possible for analog operation:
= CV #14, Bit 7 = 0: Analog operation without motor regulation

Bit 7 = 1: Analog operation with motor regulation (is of particular value with
sound; for example: that the chuff frequency fits the wheel movements)

= CV #14, Bit 6 = 0: Analog operation with momentum as per CV #3 and 4.
Bit 6 = 1: Analog operation without momentum.

= CV#13, CV #14: Select function outputs that should be ON in analog mode.

SUGGESTION: With extensive analog operation it is recommended to use the update lock
CV #144, Bit 7, for example: CV #144 = 128,
to avoid interference and poor performance!

ATTENTION: Decoders of the MX621 family (miniature decoder) and MX640 (older sound decoders)
do not have the dielectric strength to cope with the surge pulses (>30V) required for direction
change, as is used in the classic AC operation!
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| 11 CV — Summaryv List Chap- | cV |  Denomination Range | Default | Description
This list summarizes all CV's in numerical order, with very short descriptions (as a reminder). De- #04 Deceleration 0-255 0 Temporary adaptation of CV #4 (Deceleration).
tailed information can be found in the preceding chapters ("Configure”, "ZIMO Sound"). variation
The “red” column: Denotes the chapter the CV’s belong to. #5 |
#26 | 0 -
Chap- | cv | Denomination | Ran Default | Description
ter ¢ eno o ange au escriptio Asymmetrical stops Bit 0 = 1: Stops if voltage in right rail, Bit 1= 1: left rail
#27 (ABC) 0,1,2,3 0
#1 Short address 1-127 3 The “short” (1-byte) loco address.
Bit 0 - RailCom Channel 1 (broadcast
6 #2 Start voltage 1-255 1 Internal speed step applied as lowest external speed 0=off 1=on ( )
Bit 1 - RailCom Ch | 2 (Dat
#3 Acceleration rate 0-255 (2) Multiplied by 0.9 equals’ acceleration time. ! 0a|= O?fm 1 :grr]]e (Data)
#4 Deceleration rate 0-255 (1) Multiplied by 0.9 equals’ deceleration time. #28 Coizggfa?on 0-15 3 Bit2 - dgacti\f/fatef ow r(egepticér\}v e
=ol = on (since 5
6 #5 Top speed 0-255 1 (=255) | Internal speed step for highest external speed step. Bit 3 - deactivates OW transmission via Railcom
6 #6 Medium speed Ysto % #5 |1 (=1/3#5)| Internal speed step for medium external speed step. G Hgig=hochfJrre1nt=R0:iIEDScI>r:§e(l\§)%gg.s5<)aries only)
SW-Version Current firmware version number. For subversion see 0O=off 1=o0n
7 Number Read only . CV #65.
14 = Bit O - Train direction: 0 = normal, 1 = reversed
Manufacturer ID, Given by the NMRA. CV #8=8: Hard Reset. Bit 1 - Speed steps: 0 =14, 1 =28
Read only [145 (=zimo, g . 0000 1110
e Reset &Set 4 ( ) . Basic settings e B3 1 Bit 2 - DC (analog): 0 = disabled, 1 = enabled
- it 3=
Motor control 1-255 55 Tens digit for sampling rate, ones digit for sampling (‘RailCom” | Bit 3 — RailCom: 0 = deactivated, 1 = activated
: #9 frequency time. L3 S“(;'r‘]‘;hed Bit 4 - Speed table: 0 = 3-point, 1 = 28-point
6 #10 Compensation 0-252 0 Internal speed step for reduced intensity per CV #113. Bit 5 - Decoder address: 0 =CV#1, 1= CV #17+18
POV #33 NMRA Fanoctlon map 0-255 1 Function mapping for FO forward
#12 | #34 NMRA Fanoctlon map 0-255 P Function mapping for FO reverse
Analog functions 0-255 0 Select analog functions F1 (Bit 0), F2 (Bit 1)...
#13 F1-F8 #35- | Function mapp. F1 - 4,8,2,4,8,..| Function mapping for F1 ... F12
46 F12 0-255 .
67 Select analog functions FO forw (Bit 0), rev (Bit 1)...
. therefore #AT | e
Analog functions FO, )
#14 F9 0-255 Bit0=1 #48 | 00 e
Bit1=1
Bit6 =1 #49 | HLU acceleration 0-255 0 Multiplied by .4 equals acceleration time in seconds
#5 | #50 | HLU deceleration 0-255 0 Multiplied by .4 equals deceleration time in seconds
#16 | -
7 The "long" (2.byta) add [T 51| HLU speed limits 0-255 |920:40. | gieed steps for each of the 5 HLU speed limits
y 5 ) e "long" (2-byte) addresses. Active only if Bit 5 in g -
18 Extended Address 128 -10239 128 #29 is set to 1. 55
. 0-127, Short address for consist function 1 — 127, #56 Motor regulation 0-255 55 PID regulation: P-value (tens), | value (ones digit)
#19 | Consistaddress | 155 555 O |Bit7 = 1: direction inversed pr— — -
solute voltage in tenth of a volt: max motor speed,
4pq | Consist fL'J:réCtion F1-| o.255 0 Consist functions F1 (Bit 0), F2 (Bit 1)... #57 | Voltage reference 0-255 0 = 0: relative to track voltage.
, #22 | Consist function FO 0-191 0 Select consist functions FO forw (Bit 0), rev (Bit 1)... #58 BEMF intensity 0-255 255 Intensity of back-EMF control at the lowest speed step.
43 Acceleration 0-255 o Temporary adaptation of CV #3 (Acceleration). #59 HLU delay 0-255 5 Tenth of a second delay after receiving new HLU limit
variation #60 | Dimming 0-255 0 |Reduction of function output voltage with PWM
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Chap-
ter

cv Denomination Range | Default | Description
#61 | ZIMO ext. mapping | 1,2...97,98 0 Configurations not covered by NMRA mapping
#62 | Effects modifications 0-9 0 Change of minimum dimming value (in 10% each)
#63 | Effects modifications 0-99 51 Tens digit: cycle time, Ones digit: extends OFF time
#64 | Effects modifications 0-9 5 Ditch light off-time modification
#65 | Sub-Vers Number | Read only - Supplement to main version noted in CV #7.
#66 | Forward trimming 0-255 0 Multiplication of the speed step by “n/128”
#67- Free speed table Internal speed step for each of the 28 external steps
04 0-255 0
#95 | Reverse timming 0-255 0 Multiplication of the speed step by “n/128”
#96..| -
Currently measured absolute asymmetry of the rail
voltage [0.1V] (to find problems with ABC detection)
The CV #100 delivers when read out via PoM (=Prog
On the Main, =OP Prog Mode) the asymmetry voltage
measured AT THE TIME in tenths of a volt. For the
read CV values of CV #100 the following applies:
[--]
Current asymmet 2 =0.2V Asymmetry right track higher voltage
#100 ymmetry 0-255 1= 0.1V Asymmetry right track higher voltage
voltage _ ’ .
0 = perfectly symmetrical signal
255= 0.1V Asymmetry left track higher voltage
254= 0.2V Asymmetry left track higher voltage
'I;.h.e result is rounded to tenths of a volt, therefore the
last bit may "flicker" a bit (e.g. with a measured rail
voltage asymmetry of e.g. 1.44 V the CV sometimes
returns 14 and sometimes 15 as CV value).
V #101 can be used to define a correction factor in one
of the two directions (only necessary for models with
Correction factor for 6pol NEM 651 interface, where the consumers load
#101 CV #100 0-255 0 one of the two rails). Offset adjustment of the asym-
metry (signed: 128=-128 ... 127=+127) to compensate
for resistance tolerances of the rail voltage measure-
ment
#107 | Light suppression 0-255 0 Light suppression on cab side 1 (front side)
#108 | Light suppression 0-255 0 Light suppression on cab side 2 (rear)
#109 | Extension of CV 107 1-6 0 3. Suppressed output (1 — 6 for FO1 — FO6)
#110 | Extension of CV 108 1-6 0 3. Suppressed output (1 — 6 for FO1 — FO6)
#111 Emergency 0-255 0 This CV value applies for emergency stop instead of
Delay time CV #4, i.e. for single stop and collective stop emerg.
. Bit 1 = 1: High frequency acknowledgement
Special ZIMO o . "
#112| configuration bits 0-255 0 Bit 2 = 0/1: ZIMO loco number recognition OFF/ON

Bit 3 =1: 8-Function Mode (for old ZIMO systems)
Bit 4 = 1: Pulse chain recognition (for old LGB)

Chap-
ter

cv Denomination Range | Default | Description
Bit 5 = 0/1: motor control frequency in 20/ 40 kHz
Bit 6 = 1: “Marklin” brake (+ CV #29 Bit 2, #124,Bit 5)
Bit 7 = 1: Pulse chain commands
#113 Compensation 0-255 0 Reduced BEMF intensity at speed step in CV #10.
#114 Dim Mask 1 Bits 0-7 0 Exclusion of individ. outputs from dimming per CV #60.
#115| Uncoupler control 0-99 0 With effect 48: Pull-in time (tens), hold volt (ones digit)
#116 | Automatic uncouple 0-199 0 Unload (hundredths), drive time (tens), speed (ones)
#117 | Flasher functions 0-99 0 Tens digit = ON time / Ones digit = OFF time
#118 Flashing mask Bits 0 -7 0 Selected function outputs will flash as per CV #117
#119 | F6 low beam mask. Bits 0 -7 0 Selected outputs will dim with F6 according to CV #60.
#120 | F7 low beam mask |Bits0-7 Selected outputs will dim with F7 according to CV #60.
#121 | Expon. acceleration 0-99 0 Tens digit: speed range, Ones digit: curve (0 to 9).
#122 | Expon. deceleration 0-99 0 Tens digit: speed range, Ones digit: curve (0 to 9).
#123 | Adaptive accel/decel 0-99 0 Tens digit: acceleration, Ones digit: deceleration
Shunting keys, Out- Bits 0 Shunting key (half speed, no momentum), switch SUSI
#124 puts instead of SUSI | 0-4,6,7 to function outputs, DC braking.
#125 Effects FO front Bits 1, 0 = 00: directional (active in both directions)
#126 FO rear = 01: only forward
#127 F1 = 10: only reverse
#128 F2 0-255 0 Bits 7,6, 5,4, 3,2 = Effect-Code, i.e.:
#129 F3 e
#130 F4 Uncoupler ) - 00110000 = “48
Soft-Start for function output -00110100 = “52”
#131 F5 Autom. Brake light -00111000 = ,56*
#132 F6 and so on.
#133 | FO4 for exhaust fan 0,1 0 = 0: FO4 as normal output = 1: for an exhaust fan.
#134 | Asym. stopping (ABC) | 1-14,101.. 106 Hundreds: Sensitivity, Tens and Ones digit: Threshold
#135 Km/h - Speed 2-20 0 =1 - Initiates a calibration run; 5, 10, 20: km/h step.
#136 Km/h — Speed or RailCom | Control value after calibration; or RailCom correction
#137 |  Smoke generator 0-255 0 Effect 72 / 80: CV #137: PWM of FOx at stan@still
#138 characteristic 0-255 0 CV #138: PWM of FOx at cruising speed
#139 0-255 0 CV #139: PWM of FOx at acceleration
#140 Distance cgntrolled 0-3, 11-13 0 =1: HLU or ABC, = 2: manual, = 3: man. & auto stops.
stopping
Distance controlled “Constant distance”, Stop point: 255 = 500 yards
#141 stopping WSz g
#142 | Distance controlled 0-255 12 High speed correction with ABC

i




Non-Sound Decoder MX600 - MX638 and Sound Decoder MX640 - MX660

Page 75

L

Chap-
ter

cv Denomination Range | Default | Description
stopping
#143 Distance cqntrolled 0-255 0 High speed correction with HLU
stopping
= 0: programming and updating unlocked
Bit Bit 3 = 1: CV write lock in “OP PROG Mode”
its
Programing/Update Bit 4 = 1: ACK sound at CV programming
#1144 | oo 0T 3.4.5, 0 lgiso1 e ,,
oc 6.7 Bit 5 = 1: CV read lock in “Service Mode
’ Bit 6 = 1: CV write lock in “Service Mode*
Bit 7 = 1: update lock.
= 1: Special setting for Fleischmann round motor = 2:.
=10: “normal” C-Sinus and Softdrive-Sinus
#145 Alternative 0 = 11: alternative C-Sinus / Softdrive Sinus
motor control = 12: special C-Sinus and Softdrive-Sinus
=13: special C- / Softdrive-Sinus control mode for the
Marklin “Gottardo” engine
#146 Gear backlash 0-255 0 Hundredths of a second the motor spins at minimum
rpm after direction change
147..| Experimental CV’s 0-255 0 Special settings for motor control
#151 Motor brake 0-9 0 =1 ... 9: Strength and reaction of the motor brake
#152 Dim Mask 2 Bits 0 -7 Exclusion of individ. outputs from dimming per CV #60
0: Feature not used
1 - 255: Time in tenths of a second after which the de-
coder starts a braking process if there is no more DCC
#153 | Continue w/o signal 0-255 0 reception via its two track contacts. During the braking
process all braking CVs (e.g. CV #4)
are considered. Common CV values for CV #153 are
either 0 or 10-20 (for 1.0 to 2.0 seconds).
#154 | Special OEM-Bits. For certain sound projects only
#155 Half-speed key 0 0 Key for half-speed activation (instead of CV #124)
#156 | Momentum deact. 219'238(’) 0 Momentum deactivation key (instead of CV #124)
#157 MAN key. ioyeach 0 Selecting a key for the MAN functions
Several sound bits + Bit 0 = 1: SPECIAL MX648: Turns off external charging
RailCom variants with FO1.
Bit 1 = 1: DIESEL-MECHANICAL: No RPM
increase when braking (see CV #364).
#158 0-255 4 Bit 2 = 0: old RailCom format with ID 3.

= 1: current RailCom (kph) feedback with ID 7.
Bit 3 = 1: “Looped” driving sounds will be faded
out when switching to a different sound.
Bit 4 = 1: Slows steam chuff frequency at high speed
Bit 5 = 1: Braking (even by one speed

Chap-

ter cv Denomination Range | Default | Description
step) causes the motor and turbo
sounds to decrease by on sound step.
Bit 6 = 1: Thyristor volume increases when braking
Bit 7 = 1: SPECIAL MX645: ELECTRIC: Flashes
of light (approx. 0.1 sec) on FO7 when
switch gear sound is played.
floo| FEffectsforF7IF8 | 0-255 0 |Sameas CV's #125 — 132 but for F7 and F8
#161 Servo Protocol 0-3 0 B?t 0=0: positive_pulsesl, = 1: with negative pulses.
Bit 1 = 0: only active during movement, = 1: always
#162 | Servo 1 left stop 49 Defines left stop position
#163 | Servo 1 right stop 0-255 205 Defines right stop position
#164 | Servo 1 center stop 127 for 3-position control
#165 | Servo 1 speed 30 Time in tenth of seconds between left and right stop
#166 | Servo 2 left stop 49 Defines left stop position
#167 | Servo 2 right stop 0-255 205 Defines right stop position
#168 | Servo 2 center stop 127 for 3-position control
#169 | Servo 2 speed 30 Time in tenth of seconds between left and right stop
#170 | Servo 3 left stop 49 Defines left stop position
#171 | Servo 3 right stop 0-255 205 Defines right stop position
#172 | Servo 3 center stop 127 for 3-position control
#173 | Servo 3 speed 30 Time in tenth of seconds between left and right stop
#174 | Servo 4 left stop 49 Defines left stop position
#175 | Servo 4 right stop 0-255 205 Defines right stop position
#176 | Servo 4 center stop 127 for 3-position control
#177 | Servo 4 speed 30 Time in tenth of seconds between left and right stop
#181 Servo 1 0 Operating modes (Single key, dual keys...)
#182 Servo 2 } 0
#183 Servo 3 WSk 0
#184 Servo 4 0
#185| Special live steam 1-3 0 Settings for live steam engine
#186 | Special pantograph Pantograph settings for special projects
- configurations - 0
189
#190 | Dimming times with Turn-ON/OFF times for effects 88, 89 and 90
- effect 88 0-255
191
#250 Serial number given during production
251 Decoder-ID Read only -
252
253
#260 “Load code” for The commercially available “load code” entitles the us-
261 “coded” sound er to install and playback “coded” sound projects of a
262 projects - - selected supplier.
263
#264 | -
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#265 Select from sound 1-32 1 =1,2 ... 32: For steam sound
collection 101 - 132 =101...132: For Diesel sound
#266 Total volume 0-255 65 11: >65: Over modulated, may damage speaker
#267 th“ff S 0-255 70 | Only if CV #268 = 0; “Virtual cam sensor’
requency
#268 Switching to real 0255 0 B!t 0 f 0 “Virtual cam sensor
cam sensor Bit 0 = 1: real cam sensor
#269 e nated 0-255 0 Increases volume of 1 chuff beat
lead-chuff
Longer chuff length
#270 at very low speeds 0-255 0
Overlapping effect at .
#271 high speed 0-255 16 Overlapping chuff beats
- = 0: no blow-off sound,
E2rat[Elowetiduration WS 2y > 0: Time in tenth of a sec (Value 50 = 5 Seconds)
Start-up delay _ = 0: No delayed start,
LA during blow-off WS Y > 0: Time in tenth of a sec (Value 50 = 5 Seconds)
#2974 | Blow-off schedule 0— 255 30 The b_low-off sound is supprgssed if the engine wasn’t
standing still for the time defined here.
Chuff sound volume P » ’
#275 | at low speed and no- 0- 255 60 IChuff volyme at low spee\? and2_baS|c load”. Automatic
load oad test is necessary (CV #302=75).
#076 Volume at high 0— 255 80 Chuff volume at high speed (full throttle). Automatic
speed and no-load load test is necessary (CV #302=75).
Chuff volume When deviating from the basic load, the chuff beat vol-
#277 | changes according 0-255 0 ume should be increasing (on inclines) or decreasing
to load on declines (even muted).
Load change Sound should not change with small load changes (i.e.
L) threshold Ui g in curves)
Reaction speed .
#279 to load change 0-255 0 Delaying sound changes when load changes.
#0280 Load influence on 0— 255 0 = 0: No influence; = 255: largest influence;
Diesel engines Automatic load test is necessary (CV #302=75).
Acceleration ’
#0281 | threshold for 0— 255 1 Acceleration sound (chuff begts) changes to full vol-
ume from the speed step defined here.
full load sound
Duration of N
#282 e g 0-255 30 Time in tenth of a second
Chuff sound
#283 | volume during full 0-255 255 The volume of steam chuffs at maximum acceleration.
acceleration
i Steam chuffs are played back at less volume (or mut-
#284 UGG S SIC Le 0-255 1 ed) signifying the reduced power requirement during

eration sound

deceleration.

Chap-
ter

cv

Denomination

Range

Default

Description

#285

Duration of reduced
volume during
deceleration

0-255

30

After the speed has been reduced, the sound should
remain quieter for a specified time

#286

Volume level during
deceleration

0-255

20

Defines the chuff volume during deceleration
(Default: 20 = pretty quiet but not muted).

#287

Brake squeal
threshold

0-255

20

The brake squeal should start when the speed drops
below the specified speed step.

#288

Minimum driving
time w/o brake
squeal

0-255

50

Minimum driving time before brake squeal is played
back.

#289

Thyristor:
Stepping effect

1-255

= 1: no stepping effect, continuous ascend
> 1: ascending scale according to the corresponding
speed step interval.

#290

Thyristor sound,
pitch at medium
speed

0-100

40

#291

Thyristor sound,
pitch at maximum
speed

0-100

100

#292

Thyristor: speed
step for medium
speed

0-255

100

#293

Thyristor control,
Volume at steady
speed

0-255

100

#294

Thyristor control,
Volume during
acceleration

0-255

50

#295

Thyristor control,
Volume during
deceleration

0-255

100

#296

Electric motor,
maximum sound
volume

0-255

100

#297

Electric motor,
lowest speed step

0-255

30

Internal speed step at which the motor sound becomes
audible.

#298

Electric motor
sound,
volume dependent
on speed

0-255

100

Volume increase dependent on speed.

#299

Electric motor
sound,
Sound pitch
dependent on speed

0-100

100

Sound pitch increase dependent on speed.

#300

Pseudo
programming

0-255

For various sound sample mappings.

i
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cv Denomination Range | Default | Description
#301 Pseudo. 0-255 0 For “Incremental Programming” of sound CV’s
programming
#302 Load test 75-76 75 Automatic load test
Bit 0-4: Button to activate or deactivate reed input: 1-28 = F1-
F28, 29 = FO, 30 = MAN button
#303 Bit 5: Button for reed input inverted function
Reed 1 - 4 Sound 0=sound active when button on,
- = 8 0-255 _
#306 configuration 1=when button off
Bit 6: Loop active as long as reed is active
Bit 7: Shorten active when reed becomes inactive
Several reed sounds are possible at the same time.
cornering squeal . . .
#307 Reed input 0 Defines Reed input for cornering sqeals
#308 | cornering squeal key 0-28 0 Key for activating/suppressing cornering squeals
_ Number defines a brake key (Brake curve is defined in
#309 Brake key 0-29 0 CV #349)
#310 | Sound ON/OFF key 0-255 8 Number defines a key for sound ON/OFF functions.
Function sound Defines an ON/OFF key for sounds that play back with
#311 ON/OFF ke 0-29 0 function keys.
Y = 0: Function sound is always ON.
#312 Blow-off key 0-29 0 Defines a water blow-off key.
#313 Mute key e 0 Mutes all sounds
101 -129
Mute fade in/out _ =0 (to 10): minimum time setting of 1 sec.
L time V=i Y = 11...255: longer “fade” times
Random generator Defines the shortest possible interval between two
#315 L= 0-255 1 ;
Z1 min. interval consecutive pulses.
#316 Random g.enerator 0— 255 60 Defmgs the maximum time interval between two con-
Z1 max. interval secutive pulses
Randomigeneraton Times the random sound is repeated.
Ll L Ui 8 = 0: Sound is played back only once
Playback length ’ play Y ’
Random generator
#318 z2 See Z1
Minimum interval
Random generator
L) Z2 max. interval LIz
Random generator
#320 z2 See Z1
Playback length
321- | Random generator
338 Z3-128
#339 Raising-Key 0-29 0 Defines a key to raise the diesel sound
#340 Coasting-Step 0— 255 0 Diesel step the sound should be raised to and possible

more “raising” keys.

Chap-
ter

cv Denomination Range Default | Description
#341 Switch input 1 0—255 0 The sound sample allocated to switch input 1 is played
Playback duration back for the duration defined with this CV.
#342 Switch input 2 0—255 0 The sound sample allocated to switch input 2 is played
Playback duration back for the duration defined with this CV.
#343 Switch input 3 0—255 0 The sound sample allocated to switch input 3 is played
Playback duration back for the duration defined with this CV.
#344 Run time of cooling 0-255 0 Cooling fan (or other equipment) keeps running for
fan after stop 0-25.5 Seconds after coming to a stop
#345 | Sound switch key 0-29 0 tSi\\I/\(/ai;ches between sound sets of multi-system locomo-
= 0 -> Switches only when sound is OFF
#346 | Switch conditions 0-2 0 =1 -> Switches also when stopped with sound ON
= 2 -> Switches w. stopped or running with sound ON
#347 Solo driving 0-29 0 Defines a key for solo driving (engine only).
=0 -> no function.
Switch-over =1 -> Diesel sound revs up unhindered to maximum
) rpm (as if CV #389=255)
i pzrr‘ia\?i"netfgl?r USc, Y =2 > reduced CV #3, CV #4 as per CV #390
9 =4 -> moves diesel sound thresholds up as in CV #391
If Bit2=0, CV #391 is always active.
#349 Brake time 0-255 0 As in CV 4. Brake key is defined with CV #309.
#350 | Switchgear lock-out 0-255 0 Delay of switchgear sound at start-up.
Exhaust fan speed . -
#351 when cruising 0-255 0 PWM settings of fan at cruising speed.
Exhaust fan speed
#352 | at motor starts and 0-255 0 PWM settings at start-up and acceleration.
during acceleration
Automatic smoke Turns the heating element of the smoke generator OFF
#353 0-255 0 ) !
shut-down after the time defined here.
Steam chuff fre-
#354 quency at speed 0-255 0 Correction value to CV #267
step 1
4355 | EXhaustfanspeed | ,55 PWM setting of fan at stand-still.
at stand-still
#356 - - - -
Ui L e st Internal speed step at which the thyristor sound volume
#357 | Volume decrease at | 0- 255 0 P P Y
: should be reduced.
higher speeds
#358 Thyristor control, 0—255 0 Defines a curve as to how the thyristor sound should
Volume reduction be lowered at the speed step defined in CV #357.
Switch gear Time in tenth of a second the switch gear should be
L) playback time WS g heard during speed changes.
#360 Switch gear play- 0— 255 0 How long the switch gear should be played back after

back after stop

coming to a stop.
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Chap- | cv |  Denomination Range | Default | Description Chap- | Cv |  Denomination Range | Default | Description
Switch gear sound _ . . Electric brake - _ 0=Pitch independent of speed,
#361 playback delay 0-255 Switch gear sound delay when accelerating. #383 Pitch 0-255 1-255=increases playback speed
#362 Switchover threshold 0— 255 Defines a speed step at which a second thyristor Electric brake — The number of speed steps to be reduced during de-
for 2nd thyristor sound for higher speeds is played back. #384 Deceleration 0-255 celeration before the electric brake sound is played
Switch gear sound threshold back.
#363 Speed / shift steps 0-255 Number of shift steps to cover the whole speed range. Electric brake — = 0: o effect at “negative” load
) o #385 Downhill 0 - 255 . . ) “ o
#364 Dlea?;mgcggr&cal. 0-100 Defines the typical drop in speed when shifting up. (neg. motor load) USRS et JE T R
. . Bit 3 = 0: Sound fades out at the sample end
Diesel-Mechanical: ) . s Electric brake — =1: i 2ol
#365| Max. RPM bef 0-100 Defines the highest rpm before shifting up. #386 0-15 1: Sound ends without fading at end
ax.  petore - Loop Bit 2...0: Increases playback time (0-7=0-7 seconds).
upshift
4366 | Maximum turbo 0—64 Turbo volume #387 Acceleration 0-255 Acceleration influence on diesel sound steps.
sound volume influence
Turbo rpm depend- _ ' . #388 Deceleration 0-255 Deceleration influence on diesel sound steps.
#367 ency on speed 0-255 Turbo playback frequency depending on engine speed. influence
Turbo rpm depend- Playback frequency depends on the difference of set Acceleration limit of Limits how far the sound step may deviate during ac-
LS8 ency onpacceIF/)decel. Ui spe):ed to actﬁal spged.p L) diesel sound Weiss celeration from the actual speed.
#4369 | Minimum load for 0-255 Audibility threshold for turbochargers. #390 | Momentum reduc- 0— 255 Reducing CV #3, CV #4 when “Solo” driving key is en-
turbo ion - drivi aged.
tion - driving solo gag
#370 Freque;?tt:lyj/r;)n:rease 0-255 Speed of frequency-increase of the turbocharger. 4391 Idle sound, 0— 255 Keep sound at idle up to this speed step when driving
when driving solo - “solo”.
Frequency decrease
#371 of turbo 0-255 Speed of frequency-decrease of the turbocharger. #3092 ) ) _
Electric motor, ] Bit 0 = 1: bell activates ditchlight
#372 | Volume dependent 0-255 Acceleration volume Bit 1 = 1: horn activates ditchlight
on acceleration Bit 2 = 1: high speed switchgear, sound samples are
Electric motor ZIMO-Cornfig. 5 played back one after the other, not always sample1
#373 | Volume dependent 0-255 Deceleration volume #393 SW-Version 36‘ ) 0-255 Bit 3 = 1: highspeed switchgear, skip beg|rl1n|ng and
on braking end of sound sample (when looping)also at
start-up, only play middle part.
#374 Coasting-Key 0-29 Forces the sound to a specified speed step (CV # 374) Bit 4 = 1: thyristor 2, do not rise pitch
#375 Coasting Step 0-255 Speed step for coasting key. BESIEMISWitchSUSifolResdlinput
Driving sound Bit 0 = 1: switch. sparks on ELEC. locos on FOG6.
#376 voI?Jme 0-255 0 or 255 = Full volume Bit 1 = 1: turn Beilhack Schneeschleuder on FO2
Bit 2 = 1: 12C onSUSI output.
#3770 - 5 5 ZIMO-Config. 4 Bit 3 = 1: deactivate stay-alive unit with GPIOC on
) o ) i : _ MX645.
4378 Acceleration 0— 255 Likelihood for sparks when accelerating #394 [ SW version 33.14 0-255 Bit 4 = 1: acceleration depends on range between
switchgear sparks (O=always, 1=very rarely, 255=almost always) and higher current and target state
4379 Deceleration 0-255 Likelihood for sparks when decelerating Bit 5 = 1: fade steam chuffsé4 ) )
switchgear sparks (0O=always, 1=very rarely, 255=almost always) Bit 6 = 1: inhibit accel. when braking key is active
Bit 7 = 1: thyristor sound starts before departure
#380 | Electrical brake key 0-29 1-28=F1-F28;29=F0 - -
Eloctrio brak #395| Maximum volume 0—255 Max. volume for key defined with CV# 396, /#397
#381 'e.ctnc rake - 0-255 No electric brake sound below this speed.
minimum speed Volume decrease
#396 key 0-29
#382 Elegtrlc L O 0-255 No electric brake sound above this speed.
maximum speed #397 | Volume increase key | 0 —29
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The number of speed steps the train’s speed has to be #486
#398 | Automated coasting 0-255 0 reduced within 0.5 seconds in order for the automatic #492
coasting effect to set the motor sound to idle. #498
#504
#399 “Rule 17", Speed de- 0_ 255 0 Switches to high beam at speed defined here. 433
pendent headlights SEE CV #430 - ! #438
#445
Val 10, 1-13, 14-15
#400 . Matching function key (External Function) to function #451 L . . o
- Input-Mapping 0-255 0 outputs FO - F28. #457 2. Output to be switched on in forward direction.
#428 #463 0=no output, 1-13=FO1-FO13, 14=FO0v, 15=FOO0r.
#4290 e ; - zzgg (PR Wi 0 |Bit7-5: Refers to 5 PWM-Config-CVs(508-512).
#430 #481 Configuration 6 (1100xxxx) Output is turned off.
#436 zjgg Config. 7 (1110xxxx) Output is turned on.
zﬁg Value range: 0,1-29 #499
#454 Function-K. The key defined here switches the function outputs #505
#460 unction-miey listed under A1 and A2 ON or OFF. =
#466 From SW 32.0 0—157 0 ) )
“Swiss” light 1 — 28 for function keys F1 — F28, F29 is for FO. #440
#4T72 . #446 Value range: 0, 1-13, 14-15
#478 mapping! From SW 35.0:
. o #452 1. Output to be switched on in reverse direction.
#484 F-Key value + 128 (Bit 7 set) = Function inverted #458
#490 2464 0=no output, 1-13=FO1-FO13, 14=FO0v, 15=FO0r.
iggg #470 A1 Reverse 0-255 0 Bit 7-5: Refers to 5 PWM-Config-CVs(508-512).
#476 Configuration 6 (1100xxxx) Output is turned off.
0=nothing defined,1-28 for Key F1-F28, 29 for FO zzgg Config. 7 (1110x00cx) Output is turned on.
If Bit 7 is set (Value +128): #494
The F-Key outputs will only turn on when the M-Key is #500
#431 also on. #506
#437
#443 #435
#449 If Bit 6 is set (Value +64): a1 Value range: 0, 1-13, 14-15
#455 The M-Key outputs will not be turned off when the F- zig 2 Outout to b ' wit h i e i o
#461 . . key is on and driving in forward direction. #4509 - Dutput o be switched o everse direction.
23% Master light switch 0-255 0 4465 0=no output, 1-13=FO1-FO13, 14=FO0v, 15=FO0r.
#479 If Bit 5 is set (Value +32): 2271 A2 Reverse 0-255 0 Bit 7-5: Refers to 5 PWM-Config-CVs(508-512).
77 ) ) )
zzg? The M-Key outputs will not be turned off when the F- #483 ContgurationfeliiSoucaioniputlisiiviediett
2497 key is on and driving in reverse direction. #489 Config. 7 (1110xxxx) Output is turned on.
#503 #495
255=High beam function for any F-key — ONLY when z5g;
the output in ON and dimmed (via CV #60, CV #114 or o
l . .
S alrs #508 SF\’NVIVSI\S/I_'\\caIppm’Ig 0,8-248 248 PWM-Value in Bit 7-3 - 0=0ff, 248=100%
alue
#432
Value range: 0, 1-13, 14-15 ; :
#438 o Swiss-Mapping PWM-Value in Bit 7-3 - 0=Off, 248=1009
#444 1. Output to be switched on in forward direction. ) PWM Value 2 0,8-248 248 auein = ' %
#450 0=no output, 1-13=FO1-FO13, 14=FO0v, 15=FOO0r. Swiss-Mappi
R ’ ’ ’ -viapping - PWM-Value in Bit 7-3 - 0=0ff, 248=100%
zzgg UG LEY U523 Y Bit 7-5: Refers to 5 PWM-Config-CVs(508-512). #5101 bwM Value 3 SO | °
zisﬁ Configuration 6 (1100xxxx) Output is turned off. #511 SF\’NViVs“s/I-w:EEILg 0,8- 248 248 PWM-Value in Bit 7-3 - 0=0Off, 248=100%

#480

Config. 7 (1110xxxx) Output is turned on.
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#512 S';"’V‘\/S,\jl"\\f:ﬁgfgg 0.8-248 | 248 |PWM-Value in Bit 7-3 - 0=Off, 248=100%
#513 | Sound number F1 Sample number of function sound auf F1
#514 | Funktionssound F1 0-255 Volume setting
Bit 0 to Bit2: Loop count 0-7
Bit 3 = 1: repeat sound when “loop” is on (active F-key)
=sound looping
Bit 4 = 1: play sound only when driving forwards
sots|  LoopnioF e
=sound shorten
From SW version 5.00
Bit 7 = 1: play sound only if drive and random sounds
are active (F-button defined in CV #310 is active)
#516 | Sound number F2 Sample number of function sound auf F2
#517 | Funktionssound F2 | 0-255 Volume setting
#518 Loop Info F2 0-255 Loop parameter of function sound on F2
#519 | Sound number F3 Sample number of function sound auf F3
#520 | Function sound F3 0-255 Volume setting
#521 Loop Info F3 Loop parameter of function sound on F3
#522 | Sound number F4 Sample number of function sound auf F4
#523 | Function sound F4 0-255 Volume setting
#524 Loop Info F4 Loop parameter of function sound on F4
#525| Sound number F5 Sample number of function sound auf F5
#526 | Function sound F5 0-255 Volume setting
#527 Loop Info F5 Loop parameter of function sound on F5
#528 | Sound number F6 Sample number of function sound auf F6
#529 | Function sound F6 0-255 Volume setting
#530 Loop Info F6 Loop parameter of function sound on F6
#531| Sound number F7 Sample number of function sound on F7
#532 | Function sound F7 0-255 Volume setting
#533 Loop Info F7 Loop parameter of function sound on F7
#534 | Sound number F8 Sample number of function sound on F8
#535 | Function sound F8 0-255 Volume setting

Chap-
ter

cv Denomination Range | Default | Description

#536 Loop Info F8 Loop parameter of function sound on F8
#537 | Sound number F9 Sample number of function sound on F9
#538 | Function sound F9 0-255 Volume setting

#539 Loop Info F9 Loop parameter of function sound on F9
#540 | Sound number F10 Sample number of function sound on F10
#541 | Function sound F10 | 0-255 Volume setting

#542 Loop Info F10 Loop parameter of function sound on F10
#543 | Sound number F11 Sample number of function sound on F11
#544 | Function sound F11 | 0 —255 Volume setting

#545 Loop Info F11 Loop parameter of function sound on F11
#546 | Sound number F12 Sample number of function sound on F12
#547 | Function sound F12 | 0-255 Volume setting

#548 Loop Info F12 Loop parameter of function sound on F12
#549 | Sound number F13 Sample number of function sound on F13
#550 | Function sound F13 | 0 - 255 Volume setting

#551 Loop Info F13 Loop parameter of function sound on F13
#552 | Sound number F14 Sample number of function sound on F14
#553 | Function sound F14 | 0-255 Volume setting

#554 Loop Info F14 Loop parameter of function sound on F14
#555 | Sound number F15 Sample number of function sound on F15
#556 | Function sound F15 | 0 — 255 Volume setting

#557 Loop Info F15 Loop parameter of function sound on F15
#558 | Sound number F16 Sample number of function sound on F16
#559 | Function sound F16 | 0—255 Volume setting

#560 Loop Info F16 Loop parameter of function sound on F16
#561 | Sound number F17 Sample number of function sound on F17
#562 | Function sound F17 | 0 - 255 Volume setting

#563 Loop Info F17 Loop parameter of function sound on F17

#564

Sound number F18

Sample number of function sound on F18

i
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Chap-
ter

cv Denomination Range | Default | Description
#565 | Function sound F18 | 0-255 Volume setting
#566 Loop Info F18 Loop parameter of function sound on F18
#567 | Sound number F19 Sample number of function sound on F19
#568 | Function sound F19 | 0 - 255 Volume setting
#569 Loop Info F19 Loop parameter of function sound on F19
#570 | Sound number FO Sample number
#571| Function sound FO 0-255 Volume setting
#573 Sound n;:]rgber boil- Sample number
#574 Boiling 0-255 Volume setting
#575 s nu‘mbe‘r Sample number
change of direction
#576 | Change of direction | 0 — 255 Volume setting
#577 Sound number Sample number
brake squeal
#578 Brake sqeal 0-255 Volume setting
#579 Sour_1d number thy- Sample number
ristor sound
#580 |  Thyristor sound 0-255 Volume setting
#581 Sounfi numper SLEls Sample number
ing whistle
#582|  Starting whistle 0-255 Volume setting
#583 Sound nuor:c}ber blow- Sample number
#584 Blow-off 0-255 Volume setting
G| ST Sample number
motor
#586 E-motor 0-255 Volume setting
#587 Souqd number roll- Sample number
ing sound
#588 Rolling sound 0-255 Volume setting
#550] IR cx IS Sample number
switchgear
#590 Switchgear 0-255 Volume setting
#591 | Sound number thy- Sample number

ter cv Denomination Range | Default | Description

ristor 2
#592 Thyristor 2 0-255 Volume setting
#593 Sound r;(t;r:;)er 2 Sample number
#594 Panto up 0-255 Volume setting
#595 Sound number pan- Sample number

to down
#596 Panto down 0-255 Volume setting
#597 So%zdhgg%b%rrl;()an- Sample number
#598 | Panto hitting fork 0-255 Volume setting
#599 | Sound number turbo Sample number
#600 Turboloader 0-255 Volume setting
#601 Soil?n?;g?eee:kl)y— Sample number
#602 | Dynamic Break 0-255 Volume setting

Sample number
4671 M)}?g;; ?)I;?/rggck Sigggadn:mber of the sound that shall be played back
duration see CV

#392)
4672 | Reed ;‘&2;3;’ (only Volume setting
#726 | Trigger Sound ... 0-255 Sound number for connection 1
. Function output for connection 1: 1=FO0v,2=FOO0r,

#727 ...on FO 3=FO1, 4=F02...14=F012 and 255=additional fan for
smoke generator).

- #728 | Trigger Sound ... 0-255 Sound number for connection 2
- #729 ...onFO Function output for connection 2 (values see CV #727)
- #730 | Trigger Sound ... 0-255 Sound number for connection 3
- #731 ...onFO Function output for connection 3 (values see CV #727)
- #732| Trigger Sound ... 0-255 Sound number for connection 4
- #733 ...on FO Function output for connection 4 (values see CV #727)
- #734 | Trigger Sound ... 0-255 Sound number for connection 5
- #735 ...onFO Function output for connection 5 (values see CV #727)
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Chap-
ter

cv Denomination Range | Default | Description
#736 | Trigger Sound ... 0-255 Sound number for connection 6
#737 ...onFO Function output for connection 6 (values see CV #727)
Sample number according to sample information, for
#738 Sample number switch input S1
#739 Sound sgi]tch input 0— 255 Volume setting
#740 Sample number Sample number for S2
#741 Sound sg;tch input 0- 255 Volume setting
#742 Sample number Sample number for S3
#743 Sound s;vgch input 0255 Volume setting
Sample number according to sample information for
#744 Sample number random sound Z1
Random sound Z1 )
#745 | (most of the time air | 0 — 255 Volume setting
pump / compressor)
Random sound Z1 — Loop parameters of random sound Z1; Loop = 8; short

#746 =64

Loop Info
#H747 Sample number Sample number for Z2
#748 | Random sound Z2 0-255 Volume setting
4749 | Random sound 72 — Loop parameters of random sound Z2

Loop Info
#750 Sample number Sample number for Z3
#751 | Random sound Z3 0-255 Volume setting
#752 Random sound Z3 — Loop parameters of random sound Z3

Loop Info
#753 Sample number Sample number for Z4
#754 | Random sound Z4 0-255 Volume setting
4755 | Random sound 74 — Loop parameters of random sound Z4

Loop Info
#756 Sample number Sample number for Z5
#757 | Random sound Z5 0-255 Volume setting
#758 Random sound Z5 — Loop parameters of random sound Z5

Loop Info
#759 Sample number Sample number for Z6

Chap-
ter

cv Denomination Range | Default | Description
#760 | Random sound Z6 0-255 Volume setting
#761 Randcim solu?d 26~ Loop parameters of random sound Z6
oop Info
#762 Sample number Sample number for Z7
#763 | Random sound Z7 0-255 Volume setting
#764 Randim solurf1d z7 - Loop parameters of random sound Z7
oop Info
#765 Sample number Sample number for Z8
#766 | Random sound Z8 0-255 Volume setting
#767 Randim solurf1d Z8 - Loop parameters of random sound Z8
oop Info
H777 Result; of the clibra- PWM slowly forward
tion run
#778 Results of the PWM fast forward
measuring run
#779 Results of the PWM slowly backward
measuring run
4780 | Resultsofthe PWM fast backward
measuring run
#800 Swiss Mapping
9’&01“'2 14/_‘(\;‘#'\"";913" 0 All 6 CVs of group 14 are adjustable like group 1
w, w,
Lt Bw, A2 Bw)
Swiss Mapping
#806 15 (F-, M-k
9’2’1“'2 /_‘(\2"': -Ae1y, 0 All 6 CVs of group 15 are adjustable like group 1
w, w,
#811 Bw, A2 Bw)
Swiss Mapping
#812 16 (F-, M-k
Q’V&UE /-\(\2—|'= —Ae1y‘ 0 All 6 CVs of group 16 are adjustable like group 1
w, w,
LI Bw, A2 Bw)
Swiss Mapping
#818 17 (F-, M-k
group 17 (F-, M-key, 0 All 6 CVs of group 17 are adjustable like group 1

#823

A1 Fw, A2 Fw, A1
Bw, A2 Bw)

#824

Key that is inverted

IN1 inverts the function of the key (key itself can invert

by IN1 the function)
Key that is inverted IN2
#825 by IN2
Key that is inverted IN3
#826 by IN3
#827 IN4

Key that is inverted
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Denomination

Description

by IN4

Steam chuff cycle
for set+1

Steam chuff cycle as in CV #267 but for set+1

Braking distance
forward high

Braking distance with HLU, ABC, DC: value 1 for driv-
ing forward

Braking distance
forward low

Same as above, but for value 2

Braking distance
backward high

Braking distance with HLU, ABC, DC: value 1 for driv-
ing backward

Braking distance
backward low

Same as above, but for value 2

Number of sets +
key

Number of all set switching keys. These keys are al-
ways sorted one after the other, starting with the key
defined in CV #345.

i

| 12 Service Notes

Even Zimo decoders can break down ... sometimes "for no reason", sometimes due to short circuits in
the wiring, sometimes by a failed update ...

These defective decoder can of course sent to Zimo for repair or replacement. Whether this is cov-
ered by warranty or a payable service, the submitter should expect a decoder back that is not only
functional, but is also configured similarly as the original (i.e. the same CV values and the same
sound project). However, this is not possible if the decoder is damaged so badly that it cannot be
read-out anymore.

Therefore it is recommended to READ OUT IMPORTANT DATA

from the decoder before it is defective and to send this information along with the decoder to ZIMO for
repair:

. Address

. Loaded SW version (CV #7, 65)

e  Possibly activated CV Set

(activation code for CV #8, concerns non-sound decoder)

e  Decoder ID (CV #250 ... 253, if available)

. Possibly load code (CV #260 ... 263, relates to sound decoder)

. Loaded sound project.

It would also be very useful (but relatively complex) to read out the entire CV list and keep it in a safe
place, so it can later be programmed to a repaired decoder (which sometimes requires a hard-reset)
or a replacement. Reading out and reprogramming decoders is easy with the help of

e  program "ADaPT" (from E.Sperrer, works with Zimo and some other DCC systems)
e ZSP (works with MX31ZL MXDECUP or, in the future, with MXULF or MX10) or with
e  ZSC (works with MXULF and in the future with MX10).

NOTE: Zimo command stations automatically read the configurations of the existing decoders (in the
background during operation) and make them available on demand.

ADDITIONAL INFORMATION relating to submission of defective decoders:

e  To avoid unnecessary repair shipments it should be verified beforehand whether a defect is
in fact present. Quite a few of the submitted decoders are only configured wrongly and all
that was needed was a "hard reset" (CV #8 = 8) to get the decoder CV'’s back to the default
values or the default values of a sound project.

e  WARNING: Sometimes defects are simulated when a loaded sound project or its integrated
CV table expects a specific loco model (e.g., certain types of lighting equipment), but the
equipment is missing or not wired appropriately. Typical cases: The light is no longer work-
ing with FO (because the sound project has redirected the light to another function key), or
locomotive will "drive off unchecked" (because the sound project activated a servo with a
corresponding uncoupling procedure).

Note: for the individual sound projects in the Zimo sound database, there is usually also a
version that contains only the sound and no specially prepared vehicle is required.

e If the problem is “only” very poor drivability, it would be of advantage to contact
service@zimo.at before sending the decoder back. Often a simple remedy can be found
without sending the decoder back.

e  ZIMO can only accept decoders for repair, BUT NOT complete engines or engine parts with
a decoder installed. There are of course exceptions in problematic cases that have to do
with the interaction between the locomotive and decoder, but only after prior agreement.


mailto:service@zimo.at
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e  The defect (or reason for return) should be described with as much detail as possible in ad-
dition to the above mentioned information required.

e  So called OEM decoder, such as have been installed by a loco manufacturer, should be
taken care of by them. However, ZIMO will repair these as well when sent to the ZIMO ser-
vice department. The warranty and repair conditions may of course differ from those of the
vehicle manufacturer (whether this is "better" or "worse" is rather coincidence). Even in
these cases: submit only the Zimo decoder, not complete engines!

If a decoder gets exchanged, the original OEM sound project can in most cases be used in the re-
placement decoder as well (if the necessary information has been submitted to us). This applies to
vehicle manufacturers like Roco, Fleischmann, Wunder, Demko and many others, but it is also possi-
ble that ZIMO does not have the sound from manufacturers that provided the sound themselves.

e "Preloaded" sound projects (see Sound Database), however, are usually NOT available
from Zimo, but only the author / company who usually provides the sound only preloaded in
a decoder. Such sound decoders are therefore better sent directly to the original supplier.
Naturally if the problem is a pure hardware issue, such as a defective motor or function
output, it can be dealt easily at ZIMO.

Please fill out and accompany a ZIMO repair form with your shipment. Such forms can be
downloaded here:

http://www.zimo.at/web2010/sales/Reparatur-Formular_en.pdf

ZIMO REPAIR

O ELEXTRONI Genb .
e A sl i -
Schacbnncer Srate 18

A+ 1120 Vs

| 13 Declaration of conformit

RoHS declaration of conformity

The EU Directive 2011/65/EU on the restriction of the use of certain hazardous substances in electri-
cal and electronic equipment stipulates the compliance with limit values for the following substances:

Lead, mercury, hexavalent chromium 0.1 % each
Polybrominated biphenyl (PBB), polybrominated diphenyl ether (PBDE) 0.1 % each
Cadmium 0.01 %

ZIMO ELEKTRONIK GmbH ensures the conformity of the products described in this document with
this directive by using only components, boards and other components which are RoHs compliant
according to the confirmation of the respective manufacturers.


http://www.zimo.at/web2010/sales/Reparatur-Formular_en.pdf
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6 (F, N) pin connector...........ccocoueeevcieiennens 55 Deceleration trimming Lautstarkeeinstellung..........cc.ccceeviieeenen. 79 SHIFT key between two sounds

6 or 8 pin NMRA interface........................ 55 Decoder TYPe........ccceeeiiiieeniieeinieee e Load Code.......coouveiiiiiieiiiee e Shunting .....ceeeeiiiieee e
ABC High-Speed Correction .. 25 Decoder-ID.................. LOCO Number ID Shunting, Half-Speed Functions

Acceleration Trimming...........cccooeeeerinnennne 22 Diesel & Electric Sound Loco Type Selection with CV #265 ............ 40 Signal contr. speed influence” (HLU)..... 24
Accentuated Lead Chuff............ccccoeeeeee 47 Diesel engine, load influence.................... 50 Logic Level Outputs - Connection.......... 56 Smoke Effect........cocoiiiiiiiii
ADAPTER boards ........cccceeeiiuieeeiaeeiiiieens 65 Diesel smoke effect......................ccco... 34 Logic-Level Outputs.........ccccoeeviiiiiiineeennne 37 SOUND ..o
Adaptive ... 22 Diesel-mechanical .............ccocoeiiniiieninneen. 50 Low/high beam mask.............ccccocvevcueeenns 33 Sound Collection ............ccocceeeeeieiiicnnennn.
Analog functions..........ccccevceeniiiiienieen, 18 DIETZ sound modules.........c.ccccvevuvennenne. 56 Mérklin MOTOROLA ............cccocvvevierennnn. 72 Sound Projects ................ccoeevueecreecneenn..
Analog Operation ...........cccocceeeiiieeenineeene 72 DimMmiNg ......cooeiiiiiiiie e 32 Medium Speed Setting ..........cccceevieeeennnen. 19 Sound Selection ...........ccoceeeeeceeeicieeeennn.
Asymmetrical threshold ..............c.ccoceee 25 Directions dependent taillights .............. 29 Momentum .................ccccoccoeiiniiiiiiiean, 21 Special Effects

Background sounds............ccoceeeiniiieninen. 41 Distance controlled stopping ................. 26 Motor Brake..........ccooceveiiiiieiiiieccen, 21 Special ZIMO Configuration Bits

Background sounds - Volume Electric brake .........cccooooiieieiiiiiee. Motor Control Frequency ................cc........ 19 Speed Table......ccccocoveeiviiiiiiicieeee e,
Basic Settings ......covveiiiiiiiie e Electric coupler effect ..... Mph — Speed Regulation Start Voltage.......ccoeeeveeiveeiieeieiiiee e
Basic settings independent of powertrain .. 44 Electric Coupler Installation MTC Interface.........cccoveveenieiiiciiiiiicnee Steam and Diesel smoke programming ..... 34
BEMF Motor Regulation ...........ccccoceevienne 19 Electric motor sound....................c.cce. MUEE ..o Steam engine - Basic sound settings...... 46
BEMF Reference Voltage.............cccccuee... 19 Electric Uncouplers..........cccccoovivvieeeeeiinnnes NMRA-DCC function mapping................... 28 Steam engine - Load & accel. dependency 48
Bidirectional communication...................... 38 Energiespeicher ..............ccccoeieaeicienenaann. Noise Suppression Components............ 55 SUSI-Interface.........cccccvuveeeeeeiiiiiiieee e,
Blow-off SETTINGS .......cccveiriiiiiiinenne 47,75 Experimental CV’s.......ccccceviiiiniiiiineeene ON/OFF KEY ...oeeiiiiiiiiiiiciicc e 45 Swiss Mapping ......cccceeeeiieieiiiieeiiee e
Brake squeal ........cccceooviiiiiiieei 45,76 Exponential Acceleration .............cccccceee.. Operations Mode Programming................. 16 Switch input sounds.........ccccoooiiiiiiiennnes
CAM SENSOR.........ccoovveeeeeeeeeeen, 60 Extended (long) Address .........ccccceveiineeen. Overlapping effect at high speed ......... 47,75 Switch Input sounds ...........ccccceeveeevieennenne.
Chuff sound frequency ...........cccceeeeeeene 47,75 External Energy Source........................... PluX Interface.........ccoceeiiiiiiiiiiiiieee, 58 Switch input sounds - Volume.................
Chuff Sound Volume .............cccounnneee.. 49, 76 First time sound decoder operation....... 40 Programming LocK ...........ccccoeiviiiiiieennnns 15 Switchgear Sound .................ccococien.
Coasting-Key........cccocvveiiieiiiiiiiiieeee 53,78 Flasher Effect.........ccoccoviiiiniiiiieee 34 Pseudo-Programming.........cccccceevieeeeninnen. 16 Switching to real cam sensor.
Coasting-Step ......ccovveviviiieiiiiic e, 53 Flashing mask .........ccccooviiiniiiniicieeene 34 Pulse Chains ........ccooceviiiiiiiece, SW-Version Number............ccccoevvvveeeeeienne.
Competitor Systems ..........cccceeviiiiiniennns 71 Function key sounds............ccccoceeiinnne. 42 RailCom...............ccooveiiiaiiiieeeeee Synchronized steam or Diesel Smoke
Connecting servo .. 59 Function sounds - Volume ... 46 Random sounds The extended ZIMO function mapping........ 29
Consist address..........cccccveeeeeeeiiiiieeeeeeen, 17 Funktionssound..........cccceeeeeiiiiiiiiieeeee, 79 Random sounds - Volume adjustments. 46 Thetestrun .....cccoooeeiieeeeeeeeee e,
Converting binary to decimal ................. 70 Gear Backlash...........ccccevviiniiiiiiiis 22 ROCO Lokmaus................c..ccccceeuiiinnnn 71 The vehicle address ..........cccocevceenicrnienn
Crawling chuffs.........c.cccoiiiiiiis 48, 77 GearbOoX ......coooviiiiiiic 22 RUle 17 .. 31 Thyristor sound ...,
CV #300 procedures ..........ccceeeeerueeneennns 41 Half-Speed ..o 27 Second dim value...........c.ccceoiiiieiininnene 33 Top Speed Setting........ccocevveiiiieniciieen
CV #400 Pocedure (Input Mapping) .......... 32 HARD RESET .....cooiiiiiiiieceiee e 16 Select I0CO type......coovcvveeiiiiiiiiiieiiecee 45 Total voluMe......coevieiiiiieiee e
CV Sets ..o 69 High/Low beam ...........cccoiiiiiiiiiie. 32 Selecting another chuff set..................... 41 Turbocharger sound................................
DC Brake Sections, “Mérklin mode” ..... 26 Incremental Programming ..........c.ccccovenee. 44 Service Mode Programming ..........ccccceue. 15 Unilateral Light Suppression ..
Deceleration rate...........cccceeiiieiiiieiennnn. 22 Input Mapping .......ccccceeiiiieeniiee e 32 Servo Configuration...........cccovevevcveeniinnnnne 37 US and other lighting effects......................




