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Note:

ZIMO decoders contain an EPROM which stores the software that determines its characteristics and
functions.

The current version may not yet be capable of all the functions mentioned in this manual. Such missing
functions can be installed later by upgrading the EPROM. In some cases the EPROM may be updated 
with a special programming station available at Zimo and specialized dealers. Such upgrades are not
covered by the warranty and will be charged to the customer. The warranty covers hardware damage
exclusively, provided such damage is not caused by the user.

Ver si on 3; NOT-AND ins te ad of EXOR in CV



1. In tro duc ti on

The MX68 functi on de co der is like a lo co mo ti ve deco der but wit hout a mo tor output
sta ge. Up to 8 functions (4 on the MX68L) are avai la ble for in te ri or coach lights,  tail
lights and 
ot her ac ces so ries. It is also suit ab le as a se condary de co der in a lo co mo ti ve or pi lot
car. 

The con nec ted ac ces so ries can not only be swit ched on/off but can also be con trol -
led by  tra vel di rec ti on. Be si des dim ming, blin king and sing le light pul ses the MX68
of fers even more fea tu res:

? The  lo ca ti on de pen dent  functi on con trol, that is, the au to ma tic ac ti vat ion of 
a functi on out put on a pre de fi ned sec ti on of track. Spe ci al ef fects, like the au to -
ma tic ac ti vat ion of in te ri or co ach lights when ap proa ching a tun nel or an acous -
tic sig nal be fo re en te ring a sta ti on be co me pos si ble. Zimo MX9 track sec ti on
mo du les are re qui red for this fea tu re to be used.

? the pro grammable se con da ry ad dres s, which can be lin ked elec tro ni cal ly to
the loco de co der. This al lows for the as signment of one functi on key to switch
all co ach lights, head lights and tail lights at the loco de co der ad dress le vel. 

? au to matic pro gram ming of this se con da ry ad dress. All coa ches that are part
of a train, con tai ning an  MX68 functi on de co der, can au to ma ti cal ly ac cept a
new  loco ad dress as the se con da ry ad dress.

SPE CI FI CA TIONS:
Ope ra ting vol ta ge on track or bus.......................................................... 12 - 24 V
Peak cur rent per group, right or left .............................................................0.4 A
Idle cur rent...........................................................................................max. 5 mA
Di men sions..................................................0.8”x 0.4”x 0.17” (20 x 10 x 4,5 mm)
..............................................................................................................................

2. Ad dres ses and Pro gram ming

Every functi on de co der needs its own ad dress, just like a loco de co der, so that it may  
be   ac ces sed  using a cab. All NMRA DCC com pli ant de co ders  have 3 as their fac to -
ry  de fault ad dress.

All NMRA com pli ant ad dress mo des are sup por ted. This in clu des pri ma ry (short),
ex ten ded (long) and con sist ad dress com mands. In ad di ti on, Zimo of fers anot her
tech ni que for the functi on de co der, known as se con da ry ad dres sing. This of fers the
ad van ta ge of lin king a com ple te train of lighted coa ches by one key stro ke.

Zimo de co ders ac cept re gis ter, pa ged and di rect pro gram ming mo des. The se dif fe -
rent ty pes of pro gram ming mo des are in vi si ble to the user. All the se dif fe rent mo des
en su re that Zimo de co ders can be pro gram med by any NMRA com pli ant com mand
sta ti on

Re fer  to Your com mand sta ti on and/or thrott le in struc tions to pro gram this de co der.
This de co der acts  like any ot her NMRA com pli ant de co der, as far as your com mand
sta ti on can tell. Use the Con fi gu ra ti on Va ria ble in for ma ti on on the fol lo wing pa ges to
gui de you.

Pro gram ming de co ders can also be done with the as si stan ce of your PC. Zimo of -
fers ADAPT (free soft wa re), which is avai la ble at w3.zimo.at un der Pro ducts/Part -
ner Pro grams. Lenz, In tel li box and Zimo com mand sta tions are sup por ted. See
web si te for de tails. 

Ground to the left may be used to estab lish com mon ground with ot her de co ders, if
nee ded or for ground supp ly to ot her ac ces so ries.

                                      Page 2                                         Function Decoder MX68                                          

red
black
blue
white
yellow
brown
green

Right rail
left rail
common supply
front headlight  (F0v)
rear headlights (F0r)
output #3 (F1)
output #4 (F2)

MX68 (viewed from top)
Grey

orange

orange

orange

orange

                          Ground
                
                output #6 (F4)
                output #7 (F5)
                output #8 (F6)

output #5 (F3)

No connections on this 
side for the MX68L 

MX68
Function decoder  with 2 groups of 4 outputs each. Max. Current for 
each group: 0.4A. Two outputs may be used in parallel and linked
through function mapping to increase current load. 

MX68L Low cost version with 4 outputs total.



The CON FI GU RA TI ON VA RIA BLES (CV’s):

The Zimo CV’s are in full com pli an ce with the NMRA DCC Re com men ded Prac ti ces
RP-9.2.2. 
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  CV               Name                        Range     Default     Description 
                                                                    

# 29

Con fi gu ra ti on data

Bit      = 0,       = 1   
Bit 0: va lue 0 or 1 
Bit 1: va lue 0 or 2 
Bit 2: va lue 0 or 4 
Bit 3: va lue 0 or 8 
Bit 4: va lue 0 or 16 Bit
5: va lue 0 or 32 Bit 6:
va lue 0 or 64 Bit 7: va -
lue 0 or 128

0, 1,
32 or
33

0

Bit 0 - De co der (train) di rec ti on:
          0 = nor mal,   1 =reversed 
Bit 5 - De co der ad dress:
          0 = pri ma ry ad dress CV # 1,
           1 = ex ten ded ad dress CV     
                           #17+18                 
Va lue mea ning
0  nor mal di rec ti on with short ad dress
1  reversed di rec ti on with short address
32 nor mal di rec ti on with long address
33 re ver sed di rec ti on with long        ad -
dress

Bits 1, 2, 3, 4, 6, 7 are always 0 !

# 33
     - 41

Functi on mapping
# 33  F0 front
# 34  F0 rear
# 35  F1
# 36  F2
# 37  F3
# 38  F4
# 39  F5
# 40  F6
# 41  F7

1
2
4
8
4
8
16
32
64

0

Functi on map ping ac cor ding to
NMRA. Also see tab le on page 5.
# 33 - 41 = 0: Out puts are set to F0 - F4
by de fault, functi on keys 1 to 5 on Zimo
MX2 cab. 
He ad lights are con trol led by di rec ti on 
and F0  (Zimo cab key 1 or L)        

# 60 Dimming 0 - 255 0

The vol ta ge can be re du ced by PWM
at any functi on out put. This al lows the 
use of low vol ta ge bulbs, 
Example:
# 60 = 0 or 255 full vol ta ge
# 60 = 170: 66% of track vol ta ge
# 60 = 204: 80 % of track voltage

# 61
Dim ming mask
Cal cu la te bit values 
as in CV #29

0-63 0

Bit 0 to 5 for one functi on out put each
(Bit 0 - front headlight, Bit 1 rear he ad -
light etc.).
Bit value: 0= dim med to va lue in CV #60.
Bit value: 1= out put not dim med.

# 1 Pri ma ry (short)
ad dress 1 - 127 3 Short (1-byte) pri ma ry ad dress; is ac ti ve

when Bit 5 in CV # 29 is clea red.(=0) 

# 3 Ac ce le ra ti on
rate 0 - 255 0

Only re le vant for di rec ti on de pen dent F0
functi ons.
Mul ti plied by 0.9 equals ac ce le ra ti on time 
in se conds from stop to full speed.

# 4 De ce le ra ti on
rate 0 - 255 0

Only re le vant for di rec ti on de pen dent F0
functi ons.

Mul ti plied by 0.9 equals deceleration time 
in se conds from full speed to complete
stop.

# 7 Ver si on Read only Dis plays deco der and Soft wa re ver si on.

# 8
Ma nu fac tu rer ID 
and hard 
re set

Read only 145
NMRA as sig ned ma nu fac tu rer ID;    
Zimo is 145.
En ter 8 to initiate hard re set.

#17+18 Ex ten ded (long)  
ad dress

128 - 
 10239 0

Long 5 di git pri ma ry ad dress.
This ad dress is only ac tive when Bit 5 in CV
#29 is on. Ot her wi se ad dress en te red in CV
#1 is ac ti ve.

# 19 Con sist 
ad dress 0 - 127 0

By wri ting an ad dress to CV #19 this loco 
and/or de co der be co mes part of the en te -
red  con sist address. All de co ders in that
con sist will re spond to that con sists’ com -
mands si mul ta ne ous ly. It will igno re all
pri ma ry ad dress com mands whi le part of
a con sist. 
The MX1 & MX2 of fer easy con sist   se -
tup. See chap ter 6 of the MX2     ma nu al.

    CV           Name                            Range    Default     Description 
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# 62 Flas hing and   sing -
le pul se 0 - 99 0

Tens  di git (x.)= on time, 0.1-0.9 sec.
Ones di git (.x)= off time, 0.2-0.9 sec. 
If ones di git = 0, as in 10, 20, 30 then
sing le pul se with slow illumination.
De fault va lue:00  = al ways on.

# 63
Flas hing mask
Cal cu la te bit va lu es as 
in CV #29!

Bits
0-5 0

Bit 0 to 5 for one functi on out put each;  e.g.
Bit 3 = out put #4.
Bit va lue: 1= out put flas hing as de fi ned in
CV #62.
Bit 6 = 1: fourth out put flas hing in ver se
Bit 7 = 1: sixth out put flas hing in ver se

# 64 Short se con da ry
address 1- 127 0 The short se con da ry ad dress is active 

when Bit 5 in CV #112 is set to 0.

#  67
    + 68
       **)

Long se con da ry 
address

128 -
10239 0 The short se con da ry ad dress is ac ti ve 

when Bit 5 in CV #112 is set to 1.

# 69
     - 77

Functi on map ping
for se con da ry
address

# 69 for F0 front
# 70 for F0 rear
# 71 for F1
# 72 for F2
# 73 for F3
# 74 for F4.
# 75 for F5
# 76 for F6.
# 77 for F7

1
2
4
8
4
8
16
32
64

The se 8 CV’s de ter mi ne which functi on
key con trols which functi on out put. 
#69 - 77 = 0: Out puts are set to F0 - F7 by
de fault, functi on keys 1 to 8 on Zimo MX2
cab. 
He ad lights are con trol led di rec ti on de pen dent 
by F0  (Zimo cab key 1 or L) 

See ex pla na ti on on NMRA functi on map ping
tab le on page 5. 

# 78
     - 86

Functi on map ping                              
for
location influence
# 78 for F0 front
# 79 for F0 rear
# 80 for F1
# 81 for F2
# 82 for F3
# 83 for F4.
# 84 for F5
# 85 for F6
# 86 for F7

1
2
4
8
4
8
16
32
64

Ap pli ca ble to lo ca ti on de pen dent functi on
con trol.

The se 8 CV”s de ter mi ne  which  function
bits, of the  MX9 track sec ti on mo du le
(CV’s #10-17, see MX9 ma nu al) ope ra te
what functi on out put 
# 78 - 86 = 0: Out puts are set to F0 - F7 by
de fault.
See ex pla na ti on on NMRA functi on map -
ping tab le on page 5.

# 87
     - 94

In di vi du al dim ming
of sing le functi on
outputs

# 87 he ad light front
# 88 he ad light rear
# 89 third out put
# 90 fourth out put
etc.

0

In di vi dual alter na ti ve to ge ne ral dim ming 
ac cor ding to CV # 60.
0 = CV #60 ac ti ve only
1 - 255 = PWM on functi on out puts, e.g.
Dim ming of light.
Ex am ple:
# xx = 255  full vol ta ge
# xx = 170  66% of track vol ta ge
# xx = 204  80% of track vol tage
# xx = 0     No effect
NOTE: Dim mask in CV # 61 is also
nee ded for this dim ming functi on to
work!

# 112 Spe ci al Zimo 
con fi gu ra ti on bits

64 =
0100
 0000

Bit 3 = 0  12 functi on mode ,
        = 1     8 functi on mode
Bit 5 = 0   short se con da ry ad dress                                                            
ac cor ding to CV #64.
        = 1    long se con da ry ad dress.
Bits 6,7 = com bi na ti ons bet ween  ma nu -
al functions and lo ca ti on         de pen dent 
functi on con trol
(00 = none, 01 = or, 10 = and, 
11= not and); De fault 01 = or

# 120
Functi on map ping 
                            for
se con da ry      ad -
dress ex chan ge.   

Fu tu re Fea tu re

*)  F5 to F8 won’t be usa ble un less functi on de co der  and com mand sta ti on are
both set to the same  8 or 12 functi on mode. CV #112, Bit 3 of the de co der swit -
ches bet ween the two mo des. The com mand sta ti on can be swit ched by using
the “E” pro ce du re and keys “L” and “1”.

**) Un li ke the pri ma ry long ad dress, the se con da ry long ad dress can’t be en te -
red as one num ber whe re the com mand sta ti on cal cu la tes the pro per va lu es
and en ters them into CV #67 & 68. 
Rat her then cal cu la ting the fi gu res your self, en ter the se con da ry long ad dress
tem po ra ri ly as the pri ma ry long ad dress. Read out CV #17 & 18 and write tho se
va lu es into CV #67 & 68. Af ter that re pla ce the pri ma ry ad dress with the ori gi nal
ad dress. 



How the Out put On/Off sta te is de ter min ed, 
using  pri ma ry and se con da ry ad dress com mands:

The pri ma ry and se con da ry ad dress functions are  pro gram med se pa ra te ly, and
the out put in for ma ti on is sto red  in the functi on map ping table. 

Af ter Po wer-on, that is, af ter a po wer loss of 1 sec mi ni mum a se con da ry ad dress
com mand is awai ted ( pro vi ded the se con da ry ad dress is ot her than 0) and the out -
puts are set ac cor ding ly. 
The pri ma ry and se con da ry ad dress  com mands  may  be pro gram med  with dif fe -
rent  va lu es  for the same out puts.  Sin ce the Zimo com mand sta ti on keeps sen ding
out all com mands sent pre vi ous ly, an un de si red con ti nu ous on/off swit ching  of an
out put ha ving op po si te va lu es in the pri ma ry and se con da ry ad dress com mands is
the re sult. To pre vent this from hap pe ning a pri ma ry com mand is not exe cu ted, un -
less  its  va lue is dif fe rent from the pre vi ous pri ma ry com mand re cei ved. 

Furt her, the “last com mand re cei ved  is  the  one exe cu ted” prin ci ple ap plies  to  con -
se cu ti ve ly re cei ved pri ma ry or se con da ry ad dres ses. 

The  re sults of the pri ma ry and se con da ry ad dress com mands are then com bi ned 
with the  lo ca ti on de pen dent functi on con trol, pro vi ded  functi on bits are pre sent in a  
sec ti on of  track. Such functi on bits are sent to track sec tions by the MX9 track sec ti -
on mo du le. By de fault, the lo ca ti on de pen dent functi on bit 0 in flu en ces  the functi on
F0, functi on bit 1 in flu en ces functi on F1 and so on.  The as signment of functi on bits
to functi on out puts can also be mo di fied with the help of functi on map ping , CV’s 
#78-86.

The di rect com mands (re sult of pri ma ry and se con da ry ad dress com mands)  and
the lo ca ti on  de pen dent  functi on con trol is an “or” com bi na ti on by de fault, that  is, a
functi on is tur ned on  if eit her the di rect  com mand  calls  for it or the ne ces sa ry 
functi on bit in a track sec ti on is set.

The com bi na tions can be chan ged with the help of  bit  6 and 7 of  CV #112 to  “and”
or “not-and”. “And” turns  a functi on  on  if  a  di rect com mand  calls  for  it  and   a 
functi on bit is  set  in a cor re spon ding track sec ti on.  “Not-and” al lows the lo ca ti on
de pen dent functi on con trol to turn a functi on off,  con tra ry to a cur rent di rect com -
mand. 

“ On  the  fly ”  Pro gram ming 
This pro gram ming me thod is also known as ope ra tions, or ops mode, pro gram -
ming. Con fi gu ra ti on va ria bles  may  be chan ged  not  only  on  the pro gram ming
track but on the lay out, wit hout af fec ting ot her trains. 
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(7)        (6)        5           4            3         2          1           0

light
Rear

light
Front

Function outputs

1 (L) front
1 (L) rear
2 (LL) 

4 (Z1) 

2 (LL) 
3 (Z) 

5 (Z2) 
6 (Z3) 

# 33  
# 34  
# 35  
# 36  

# 33  

CV Function key
 on ZIMO cab

(7)        (6)        5           4            3         2          1           0

(7)        (6)        5           4            3         2          1           0

(7)        (6)        5           4            3         2          1           0

            NMRA function mapping  

An example below: Set the CV’S as shown if the headlights should be
switched individually with keys F0 and F1 (L and LL) and the third ouput
 with key F2 (3, Z): CV #33 =1, #34 = 1, #35 = 2, #36 = 4. 
     

F0

F3 

F1 
F2

F4 
F5 

F0

(7)        6          5           4           (3)        2          1           01 (L) front
1 (L) rear
2 (LL) 2 (LL) 
3 (Z) 

# 33  
# 34  
# 35  
# 36  

# 33  
(7)        6          5           4           (3)        2          1           0

(7)        6          5           4           (3)        2          1           0

(7)        6          5           4           (3)        2          1           0

F0

F1 
F2

F0

The table above shows the default settings; key F0 (1,L) switches front and 
rear headlights according to direction of travel. Key F1(2.LL) switches the third 
output, key F2 (3,Z) the fourth, etc.  0 is entered in all four Cv’s which is identical
to : CV #33 = 1; #34 = 2; #35 = 4, #36 = 8, #37 = 4, #38 = 8, #39 = 16, #40 = 32

# 37  
# 38  
# 39  

F6 # 40  7 

                                                 3           2           1           0

                                                 3           2           1           0

                                                 4           3           2           1           0

                                                 5         4           3           2           1           0

F7 # 41  8                                                  3           2           1           0

Eight
output

Key numbers in parenthesis are for Zimo cabs.

The Configuration Variables  CV # 33 to # 41 refer to the cab keys,
the single bits to the function outputs. By selecting the appropriate

bits, function keys can be assigned to operate specific outputs.
Several outputs may be assigned to one key.



All  con fi gu ra ti on va ria bles can be pro gram med on the fly, ex cept for loco ad dres -
ses. Be awa re that the re will be no ack nowledgment and rea douts are not pos si ble
on the fly.

On the  fly pro gram ming is only al lo wed for the pri ma ry short and long ad dres ses,
not for  se con da ry ad dres ses. 
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