
Ope ra ting instructions

LO CO MO TI VE  DE CO DERS    MX61 - mo del 2000 ,  MX64 , 
                                                 and   MX62

                                                                                                                                                                     f or DCC sys tems con for ming to NMRA stan dards     
  
  also in ver sions MX61R, MX64R (with me di um plug) and MX61F, MX64F (with small plug),

                           MX6H, MX64HR, MX64HF (high cur rent ver sions),
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NOTE:

ZIMO de co ders are dri ven by the soft wa re sto red in a mi cro con trol ler. The ver sion of the soft wa re of an in -
di vi dual decoder  can be found out by rea ding the con fi gu ra tion va ria ble # 7.

The cur rent ver sion of the decoder pos si bly does not match with the ope ra ting in struc tions in all de tails.
Be cau se of the huge va rie ty of possible ap pli ca tions it is not practicable to test ever ything be fo re ship ping.

New soft wa re ver sions (which could cor rect pro blems or could im pro ve pro per ties of the de co der) can be
im ple men ted by  re pro gram ming or re pla cing the mi cro con trol ler chip. This can be done at the ZIMO fac to -
ry by or der and for ac count of the cus to mer (not co ver ed by the gua ran tee). The gua ran tee co vers hard -
wa re faults cau sed by de fect elec tro nic com po nents or ma nu fac tu ring pro blems.

Com bi ned ope ra ting in struc tions for MX61 and MX62,
                          stra te gy for op ti mi zing the CV set tings:
                          MX64 ad ded:
       



1. Introduction

The de co ders MX61 and MX62 are in ten ded for in stal la tion in small sca le lo co mo ti -
ves (H0, N and similar). They com ply with the NMRA stan dardi zed DCC pro to col.
The re fo re they can be used both with ZIMO DCC sy stems and with DCC sy stems
from ma nu fac tu rers like Lenz, Roco (“di gi tal is cool”), Ar nold, LGB, Uh len brock, Di -
gi trax, etc.
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MX61

Loco de co der for all usu al D.C. (in clu ding Faul ha ber and ot her 
co re less mo tors and A.C. mo tors) up to 1 A ma xi mum cur rent;
PWM pe ri od low fre quen cy ran ge 50 to 150 Hz, high fre quen -
cy 16 kHz or 32 kHz for noi se less ope ra ti on.  4 am pli fied
functi on out puts (400 mA each) and 2 lo gi cal functi on out puts
(usa ble with ex ter nal am pli fier).

MX61R As MX61, with in ter fa ce plug, ac cor ding to NMRA RP-9.1.1, me di um.

MX61F As MX61, with in ter fa ce plug, ac cor ding to NMRA RP-9.1.1, small.

MX62 Mi niau re loco de co der up to 0,7 A; with in ter fa ce plug, ac cor -
ding to NMRA RP-9.1.1, small .

MX62W As MX62, with 7 wi res ins te ad of plug. 

MX62R As MX62, with with in ter fa ce plug, ac cor ding to NMRA
RP-9.1.1, me di um (8 pins)

MX64
Loco de co der as MX61 up to 1,2 A ma xi mum cur rent; PWM
pe ri od low fre quen cy ran ge 50 to 150 Hz, high fre quen cy 20
kHz or 40 kHz for noi se less ope ra ti on.  4 am pli fied functi on
out puts (400 mA each) and 3 lo gi cal functi on out puts.

MX64R As MX64, with in ter fa ce plug, ac cor ding to NMRA RP-9.1.1, me di um.

MX64F As MX64, with in ter fa ce plug, ac cor ding to NMRA RP-9.1.1, small.

MX64H As MX64, with ad di tio nal rec ti fier for a to tal cur rent of 1,5 A.

MX64HR As MX64H, with in ter fa ce plug, ac cor ding to NMRA RP-9.1.1, me di um.

MX64HF As MX64H, with in ter fa ce plug, ac cor ding to NMRA RP-9.1.1, small.

right-hand rail power pick-up
left-
common power source for function outputs
“third” output
“fourth” output
rear headlights
front headlights
right-hand motor brush
left-hand motor brush

hand rail power pick-up

MX61           Bottom view
The outputs on this side are “logic level
outputs”; they must not be loaded by
currents more than 1 mA. So they only
can be used with external amplifier mo-
dules like M4000Z.

red
black
blue
green
brown
yellow
white
orange
grey

 Direction bit (“RIBI”)
            “Fifth” output
           “Sixth” output
                GROUND

MX64  bottom viewMX64:  The outputs on this side are
“logic level outputs”; only use with
external amplifier M400Z.

MX64H:  “Normal”
function outputs !

Prohibited !

GROUND
do not use !!
“seventh” output
“sixth” output
“fifth” output

MX64  Top view
Stromabnehmer links

“Vierter” Ausgang
“Dritter” Ausgang

Stirnlampe vorne
Stirnlampe hinten
Motoranschluß links
Motoranschluß rechts

Gemeinsamer Pluspol
Stromabnehmer rechts

schwarz
weiss
gelb
grau
orange
grün
braun
blau (+)
rot



2. Specifications

Track vol ta ge .............................................................MX61: 12 - 24 V ... MX62: 12 - 20 V
Mo tor out put - Con ti nu ous cur rent ........................... MX61: 1 A .................. MX62: 0, 6 A
                      - short-time cur rent ............................  MX61: 2 A ...............… MX62: 1,5 A
He ad light cur rent (LV, LH) ........................................ MX61: 0,4 A ............... MX62: 0,2 A
“Third” and “fourth” functi on out put cur rent ....... only MX61: 0,4 A                                     
De co der to tal cur rent .................................................MX61: 1,2 A ............... MX62: 0,7 A
Lo gic le vel functi on out puts ex ter nal ly am pli fied with M4000Z ................................. 0,5 A
Ope ra ting tem pe ra tu re ................................................................................. - 20 - 100 oC
Di men sions ........................................... MX61: 21 x 13 x 4 mm .... MX62: 14 x 9 x 3 mm
Length of con nec ting wi res of MX61, MX62W 120 mm
Length of con nec ting wi res to in ter fa ce plug of MX61R, MX62R ...............................70 mm

Track vol ta ge ...................................................................................................... 12 - 24 V
Mo tor out put - Con ti nu ous cur rent ...................................... MX64: 1 A .......... MX64H: 1,5 A
                      - short-time cur rent ............................................................................. 1,5 A
He ad light and functi on output cur rent (LV, LH, “third”, “fourth”) ................................ 0,4 A
Functi on out puts to tal current ................................................................................... 0,5 A
De co der to tal cur rent ......................................................... MX64: 1,2 A ... MX64H: 1,6 A
Lo gic le vel functi on out puts ex ter nal ly am pli fied with M4000Z ................................. 0,5 A
Ope ra ting tem pe ra tu re ................................................................................. - 20 - 100 oC
Di men sions ....................................... MX64: 26 x 16 x 3 mm .... MX64H: 26 x 16 x 5 mm
Length of con nec ting wi res .................................................................................. 120 mm
Length of con nec ting wi res to in ter fa ce plug of MX64R, MX64HR ............................70 mm

OVER LO AD PRO TEC TION:

The de co der out puts are pro tec ted against short-circuit
and high cur rent on mo tor and function out puts. Af ter de -
tec tion of an over lo ad con di tion the out put is swit ched off 
for some se conds un til the rea son is re mo ved (pe ri odic
at tempts for swit ching on are done au to ma ti cal ly).

NOTE: The over lo ad pro tec tion does not mean de co -
ders are in de struc ti ble. In cor rect con nec tions to rails
and mo tor (most critical: short cir cuit bet ween a mo tor
ter mi nal and a rail pick-up) or a faul ty mo tor could cau se
da ma ge to the de co der.  

3. Ad dres sing und pro gram ming

New ZIMO de co ders are ad dres sed to 3 (as re qui red by the NMRA DCC stan dard).

PRE PA RING FOR AD DRES SING AND PRO GRAM MING:

Af ter in stal la ti on into the loco (de tails in chap ter 4) the loco can be tes ted on ad -
dress 3. For suc cess ful ad dres sing and pro gram ming eit her mo tor or he ad lights
(bet ter: both) must be con nec ted to the de co der, be cau se they are used for ack -
nowledgments in the pro gram ming mode. It ma kes sen se to make the full in stal la ti -
on (all lights, smo ke ge ne ra tor, etc.) be fo re star ting ad dres sing and pro gram ming.

PRO CE DU RE FOR AD DRES SING AND PRO GRAM MING:

Ad dres sing and pro gram ming (the CVs, Con fi gu ra ti on Vari ab les) is done eit her
from the cab of the Di gi tal Com mand Con trol sys tem (ZIMO sys tem: MX2 cab) or
from the com pu ter (ZIMO Soft wa re ADaPT).

The ZIMO de co ders ac cept both di rect pro gram ming (used by ZIMO, Lenz, Di gi -
trax “Chief”, and ot hers) and pa ged pro gram ming (for mer ly used by Di gi trax “Big
boy”, Win lok, and ot hers). Also re gis ter pro gram ming (for CVs 1 - 8) can be done.

THE CON FI GU RA TI ON VA RIA BLES (tab le of CVs and com ments next pa ges):

Con fi gu ra ti on vari ab les (“CV”s) al low the de co der to be cus to mi zed for each lo co -
mo ti ve; they are sto red in non-volatile me mo ry and do not chan ge when po wer is
re mo ved from the de co der.

The mea ning of the most va ria bles is de fi ned in NMRA RE COM MEN DED PRAC -
TI CES RP-9.2.2; some CVs are ZIMO spe ci fic (in the NMRA re ser ved ma nu fac tu -
rer use sec tors). Alt hough most CVs are NMRA de fi ned, you must look to the fol lo -
wing spe ci fi ca ti on of each va ria ble, be cau se for ex am ple the al lo wed va lu es is dif -
fe rent from ma nu fac tu rer to ma nu fac tu rer.
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rear headlight
front headlight
right hand pick-up

otor brush
right-hand motor brush

left-hand pick-up
left-hand m

 MX62      Top view
yellow
white
black
red
grey
orange

 Wire colors MX62W  MX62 Bottom view
Logic level outputs

           “Third” output”

          “Fourth output”

The “logic level outputs”
must not be loaded by more
than 1 mA; only usable with
external amplfiers M4000Z. 

           Common power
           source for functions
           (blue wire on MX62W)
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# 1 Pri ma ry ad dress 1 - 127 3
The “short” loco ad dress; it is ac ti ve, when Bit 
5 in CV # 29 (con fi gu ra ti on data) = 0 (ot -
her wi se ex ten ded ad dress is ac ti ve).

# 2 Vstart 1 - 252 2

This va lue de fi nes the in ter nal speed step
(~ vol ta ge dri ve le vel) used for the first (lo -
west) ex ter nal speed step. Only ef fec ti ve,
when Bit 4 in CV # 29 = 0 (this me ans
simp le speed tab le by CVs # 2, 5, 6).

# 3 Ac ce le ra ti on rate 0 - 255 0
De ter mi nes the de co der´s ac ce le ra ti on
rate. Mul ti plied with 0.9 it gi ves the time in
sec from stop to full speed.

# 4 De ce le ra ti on rate 0 - 255 0
De ter mi nes the de co der´s de ce le ra ti on
rate. Mul ti plied with 0.9 it gi ves the time in
sec from full speed to stop.

# 5 Vhigh 0 - 252 252

This va lue de fi nes the in ter nal speed step 
(~ vol ta ge dri ve le vel) used for the hig -
hest ex ter nal speed step (which is 14, 28
or 126, de pen dent on used speed step
mode). Only ef fec ti ve, when Bit 4 in CV # 
29 = 0 (this me ans simple speed tab le by
CVs # 2, 5, 6).

# 6 Vmid 0 - 252 0

This va lue de fi nes the in ter nal speed step 
(~ vol ta ge dri ve le vel) used for the middle 
ex ter nal speed step (which is 7, 14 or 63, 
de pen dent on used speed step mode 14,
28 or 128). The de fault va lue “0" me ans
au to ma tic as signment of 1/3 of va lue in
CV # 5 (Vhigh). Only ef fec ti ve, when Bit 4 
in CV # 29 = 0 (this me ans simple speed
tab le by CVs # 2, 5, 6).

# 7 Ver si on No. No wri te De co der and soft wa re ver si on.

# 8
Ma nu fac tu rer ID
and
HARD RESET

No wri te
ac cess

145
NMRA as sig ned ma nu fac tu rer ID; 
for ZIMO this is “145” (”10010001”)
Pro gram ming to “8” pro du ces Hard re set.

# 9 To tal PWM pe ri od

0 
(high 
fre quen cy)

255-176
(low
fre quen cy)

0
(high-
fre quen cy)

PWM pe ri od (in us) ac cor ding to for mu la
(131+ man tis se*4)*2exp. Bit 0-4 is
“man tis se”, Bit 5-7 is “exp”. The mo tor
fre quen cy is the re ci pro cal of the PWM.
EXAMPLES:
# 9 = 255: Mo tor fre quen cy   30 Hz,
# 9 = 223: Mo tor fre quen cy   60 Hz,
# 9 = 208: Mo tor fre quen cy   80 Hz,
# 9 = 192: Mo tor fre quen cy 120 Hz,
# 9 =  0:     Mo tor fre quen cy 16 kHz or 32 kHz.
                      (De pen ding of CV # 112, Bit 5)

CV num ber    Name                           Ran ge       De fault      Des crip ti on 
                                                      “De fault” is the va lue of the CV in case of a new de co der or af ter a
                                                                                       a “hard re set” (”Hard re set” is done by ad dres sing to “0” on ZIMO cab)

# 10 EMF Feed back 
                 Cu toff 0 - 252 0

A va lue bet ween 1 and 252 in di ca tes
the in ter nal speed step abo ve which
the back EMF mo tor con trol is re du ced 
to the in ten si ty de fi ned in CV # 113.
CVs # 10, 58 and 113 de fi ne to get her
a cur ve for the EMF in ten si ty; if CV # 10
or # 113 is “0”, a de fault cur ve is va lid.

#13 Ana logous mode
      functi on sta tus 0 - 255 0

Functi on outputs (F1 - F8), which
should be on in ana lo gous mode; each 
bit cor re sponds to one functi on (Bit 0 = 
F1, Bit 1 = F2, etc.).

#17+18 Ex ten ded ad dress
128 - 
 10239
          *)

0
The “long” loco ad dress, al ter na ti ve ly to 
ad dress in # 1; this is ac ti ve, when
Bit 5 in CV # 29 (con fi gu ra ti on data) = 1.

# 19 Con sist ad dress 0 - 127 0

Con tains an ad dress which is used to
con trol lo co mo ti ves in a con sist. If the re is 
a va lue une qual “0” speed and di rec ti on is 
con trol led by the con sist ad dress. Functi -
on out puts are con trol led by pri ma ry or
ex ten ded Ad dress also in this mode.

# 21
Functi on con trol
by con sist addr.
             Ac ti ve  for  F1 - F8

0 - 255 0

Functi on out puts (F1 - F8), wich are con -
trol led by the con sist ad dress (Bit 0 for F1, 
Bit 1 for F2, etc.).
Bit x = 0: functi on out put con trol led
      by pri ma ry or ex ten ded adress
Bit x = 1: functi on out put con trol led 
      by con sist address

# 22
Functi on control
by con sist addr.
            Ac ti ve for FL 

0 - 3 0

Functi on out puts (he ad lights front and
rear), wich are con trol led by the con sist
ad dress (Bit 0 for front, Bit 1 for rear he -
ad light).
Bit x = 0: functi on out put con trol led
      by pri ma ry or ex ten ded adress
Bit x = 1: functi on out put con trol led 
      by con sist ad dress

*) CV # 7 con tains the hig her bits of the ad dress (11000000 - 11100111); the CV # 18 the lo wer
bits. The ad dres sing pro ce du re in the ZIMO cabs (MX2, MX3) makes au to ma ti cal ly the  co -
ding of the ad dress into the two CVs; the user needs not to deal with this.  
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# 23 Ac ce le ra ti on
           ad just ment 0 - 255 0

Bit 0 - 6: Ac ce le ra ti on time ad ded to 
CV # 3 or sub trac ted from CV # 3.
Bit 7 = 0: Add !
        = 1: Subtract !

# 24 De ce le ra ti on 
           ad just ment 0 - 255 0

Bit 0 - 6: Dece le ra ti on time ad ded to 
CV # 3 or sub trac ted from CV # 3.
Bit 7 = 0: Add !
        = 1: Sub tract !

# 29

Con fi gu ra ti on
                  data

Cal cu la ti on for 
CV # 29 is done by
ad di ti on of bit va lu es :

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 - 63 2

Bit 0 - Lo co mo ti ve di rec ti on:
           0 = nor mal,   1 = re ver sed
Bit 1 - Speed steps and FL lo ca ti on:
           0 = 14,  1 = 28 speed steps 
           (Note: the in struc tions for 128
           speed steps are ac cep ted al-
           ways, in de pen dent of this bit.)
Bit 2 - Po wer sour ce con ver si on:
           0 = Di gi tal ope ra ti on only
           1 = Ana log operation en ab led
Bit 4 - Speed cha rac te ris tic:
           0 = de fi ned by CVs # 2,5,6,
              1 =  speed tab le de fi ned
                      by CVs # 67 - 94
Bit 5 - Loco ad dress::
           0 = Pri ma ry ad dress CV # 1,
             1 = Ex ten ded ad dress CV 17+18
Bits 3, 6, 7 al ways “0" (zero) !
EXAMPLES:

# 29 = 2: nor mal di rec ti on, 28 speed
               steps, di gi tal ope ra ti on only,
               speed tab le by CVs # 2,5,6.
               ad dress in CV # 1 (1 - 127).
# 29 =  6:  as abo ve, but with po wer sour ce
                 con ver si on.
# 29 = 22: as abo ve, but with po wer sour ce
                con ver si on and speed tab le 
                de fi ned by CVs # 67 - 94.
# 29 = 0:   14 (ins te ad 28) speed steps; this
                  is the ty pi cal va lue for use in old
                  Lenz sys tems or ROCO´s
                 “di gi tal is cool”.

# 33
# 34
# 35
# 36
# 37
# 38
# 39
# 40

Out put lo ca tions 0

“Functi on map ping” ac cor ding to NMRA:
# 33 - 40 = 0: By de fault the functi on out -
puts are as sig ned to F0 to F4 (the two he ad -
light outputs di rec ti on de pen dant with F0, ot -
her out puts a functi on each).      

# 49

Sig nal con trol led
         ac ce le ra ti on
Only if used wit hin
      a ZIMO sys tem.

0 - 255 0
The va lue of this CV, mul ti plied with 0.4, 
gi ves the time in sec from sig nal con trol led 
stop to full speed.

# 50    

Sig nal con trol led
       de ce le ra ti on
Only if used wit hin
      a ZIMO sys tem.

0 - 255 0
The va lue of this CV, mul ti plied with 0.4,
gi ves the time in sec from full speed to sig -
nal con trol led stop.

# 51
# 52
# 53
# 54
# 55

Sig nal con trol led
           speed li mit

# 52 for “U”,
# 54 for “L”,
# 51, 53, 55 for
  in te rim steps

0 - 252

ZIMO HLU- and track sec ti on mo du les ap ply 
sig nal con trol led speed li mits in 5 steps. The 
va lu es in CVs # 51 - 55 de fi ne  the in ter nal 
speed step (~ vol ta ge dri ve le vel) for each
of the speed li mits.

# 56
Back EMF con trol
  P- and
         I- parameter

0 - 99 55

Back EMF load com pen sa ti on con trol is
done by a PID (Pro por tio nal-Inte gral- Dif -
fe ren ti al) al go rithm. The CV # 56 contains
the pa ra me ters (weighting) for pro por tio nal 
control (the tens di git)  and integral con trol 
(the last di git). In some ca ses it is use ful to 
mo di fy the de fault va lu es in or der to im -
pro ve the run ning cha rac te ris tic.
If low speed ope ra ti on is not smooth
enough with de fault setting, try va lu es like
“73”, “82”, “91” (rat her for high-quality mo -
dern lo cos) or “77”, “88”, “99” (rat her for
old lo cos). Of cour se all ot her va lu es are
al lo wed, too.
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# 57 Vol ta ge reference 0 - 255

MX61 
0

MX62
140

Di vi ded by 10, this CV gi ves the ab so lu te
vol ta ge dri ve le vel, which should be ap -
plied on full speed.
# 57 = 0 (de fault): in this case the ab-
(only       so lu te vol ta ge dri ve le vel fol lows
MX61)     fol lows au to ma ti cal ly the track. 
MX62 does not pro vi de the “0” op ti on.
Use of this CV (e.g. “150” for a track volt -
age of about 15 V) can be bet ter than the
de fault “0”, if the po wer sta ti on does not
sta bi li ze the tracks vol ta ge (which is not
the case for ZIMO sys tems) or if the loco
rail po wer pick ups are of in fe ri or qua li ty or 
if the rails and wheels are very dir ty (i.e. all 
kinds of very une ven supp ly).

# 58 Back EMF
              in ten si ty

0 - 255
(see spe
cial no tes)

255

Inten si ty of load com pen sa ti on by back
EMF con trol for lo west speed. CVs # 10,
58 and 113 de fi ne to get her a cur ve for
the EMF in ten si ty; if CV # 10 or # 113 is
“0”, a de fault cur ve is va lid. So me ti mes
a re du ced load com pen sa ti on is bet ter
than full com pen sa ti on, e.g. in con sists
or for more pro to ty pi cal way of ope -
ra ti on.
EXAMPLES:
# 58 = 0: no com pen sa ti on,
# 58 = 150: parti al com pen sa ti on,
# 58 = 255: full com pen sa ti on.

# 59

Sig nal con trol led
        re ac ti on time
Only if used wit hin
      a ZIMO sys tem.

0 - 255 0
Mul ti plied with 10, this CV gi ves the time in 
sec for star ting a sig nal con trol- led ac ce -
le ra ti on af ter re cep ti on of a hig her than
ac tu al speed li mit (or full).

# 60 Functi on out puts
vol ta ge re duc ti on 0 - 255 0

The ef fec ti ve vol ta ge on the functi on
out puts can be re du ced by PWM ope-
ra ti on. This al lows use of low vol ta ge 
bulbs (e.g. 12 V at 20 V track vol ta ge),
im pro ves li fe ti me and re du ces bright -
ness.
EXAMPLES:
# 60 = 0 or 255:  full vol ta ge
# 60 = 180: 70 % of track vol ta ge

# 61 Spe ci al ZIMO
    functi on map ping

0 - 6
(see spe -
ci al tab le)

0

Bey ond the NMRA functi on map ping this
al lows as signments for pro to ty pi cal
lighting of Swiss lo cos and ot her ap pli ca -
tions.

# 112 Special ZIMO
  Con fi gu ra ti on data 0 - 255

12
00001100

Bit 2 - Loco iden ti fi ca ti on pul ses off (0), on (1)
Bit  3 -  only  NMRA MAN-Bit (0), both MAN-Bits (1)
Bit 5 - high fre quen cy 16 kHz (0), 32 kHz (1)
Bit 7 - re du ce EMF mea su ring gap t 1/4.

# 113 Feedback Cu toff 0 - 255 0

In ten si ty of back EMF con trol at the
speed step, which is de fi ned in CV #10.
CVs # 10, 58 and 113 de fi ne to get her a
cur ve for the EMF in ten si ty; if CV # 10 or
# 113 is “0”, a de fault cur ve is va lid.

# 114 Dim ming mask Bits 0-5 0

Bits 0 to 5 for one functi on out put each
    (Bit 0 - front he ad light, Bit 1 - rear, etc.).
Any bit - 0 = out put dim med to CV # 60
              1 = out put not dim med

# 115 De coup ling
            definition 0 - 99 0

If in CV # 125  .. 128 = 48 (de coup ling).
Tens digite (0 - 9): Time in ter val full volt.
  Wert::  0       1         2        3         4        5     6     7     8    9 
  sec:  0 - 0,1 - 0,2 - 0,4 - 0,8 - 1 - 2 - 3 - 4 - 5

Last di git (0 - 9): Per cen ta ge (0 - 90 %)
       of the track vol ta ge for the rest of
      the functi on time.

# 116 De coupling mask Bits 0-5 0

Bits 0 to 5 for one functi on out put each
    (Bit 0 - front he ad light out put, 
     Bit 1 - rear he ad light out put, 
     Bit 2 - “third” functi on out put, etc.).
Any bit - 0 = out put used for de coup ler
              1 = out put not used for de coup ler

# 117 Flas hing definition 0 - 99 0 Tens di git: Time (0,1 - 0,9 sec) on-phase
Last di git: Time (0,2 - 0,9 sec) off-phase

# 118 Flas hing mask All bits 0

Bits 0 to 5 for one functi on out put each
    (Bit 0 - front he ad light, Bit 1 - rear, etc.)
Any bit 0-5: 1 = flas hing / 0 = not flas hing
Bit 6: 1 = “fourth” out put in ver se flas hing
Bit 7: 1 = “sixth” out put in ver se flas hing

# 119 Dip ping mask F6 Bits 0-5  
and bit 7 0

Bits 0 to 5 for one functi on out put each
    (Bit 0 - front he ad light, Bit 1 - rear, etc.).
Any bit - 1 = Out put will be dip ped to
                     to CV # 60 if F6 is on
              0 =  No dip ping.
Bit 7 -     1 =  In ver se ef fect of F6

# 120 Dip ping mask F7 Bits 0-5  
and bit 7 0 As # 119, but dip ping by F7.
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# 121 Ex po nen ti al 
            ac ce le ra ti on 0 - 99 00

Slo wer ac ce le ra ti on rate in the low ran -
ge and fas ter in the hig her ran ge.
Tens di git: Per cen ta ge of the full speed
        ran ge (from 0 to 0 - 90 %), whe re
        ex po nen ti al cur ve should be ap plied.
Last di git: Cur va tu re of the ex po nen ti al
         functi on (0 - 9).

# 122 Ex po nen ti al
         deceleration 0 - 99 00

Slo wer de ce le ra ti on rate in the low ran -
ge and fas ter in the hig her ran ge.
Tens di git: Per cen ta ge of the full speed
        ran ge (from 0 to 0 - 90 %), whe re
        ex po nen ti al cur ve should be ap plied.
Last di git: Cur va tu re of the ex ponen ti al
         functi on (0 - 9).

# 123
Adap ti ve
ac ce le ra ti on and
de ce le ra ti on

0 - 99 0

Rai sing or re du cing the rated speed to
the next (in ter nal) step oc curs only, if
the pre ce ding step is nearly rea ched.
The tole ran ce for rea ching the pre ce -
ding step can be de fi ned by this CV. A
small va lue (clo se ap pro xi ma ti on) ma -
kes a smooth ac ce le ra ti on.
Tens di git: To le ran ce for ac ce le ra ti on
Last di git: To le ran ce for dece le ra ti on
0 = Adap ti ve me thod is not applied

# 124

Shun ting but ton
               functi ons
Bit cal cu la ti on as
in CV # 29 !

0 - 7 0

This op ti on al lows to switch off or to re -
du ce the ac cel le ra ti on and de ce le ra ti on 
ra tes whi le the  “shun ting but ton”
functi on is ac ti ve. In or der to avoid wai -
ting on the ac ce le ra ti on and de ce la ra ti -
on pro ce du re, if you want do quick
shun ting.
Bit 2 = 0: MAN key is the shun ting
                                            but ton.
        = 1: F4 (ZIMO MX2: di git 5) is
                               shun ting but ton.
Bits 0,1 = 00: No shun ting but ton ef fect
             = 01: de ac ti va tes ex pon +adapt
             = 10: also CV 3,4 re du ced to ¼
             = 11: de ac ti va tes all acc,. de cel.
Bit 3      = 0: No half speed functi on
             = 1: F7 is half speed but ton

# 125
        *)

Light eff. output
“head front” (F0)

Lighting
effets

and: Slow power
up of the functi on
out put (avoi ding 
the high cur rent
start pul se be cau -
se of a cold bulb)

Only if ver si on
CV # 7  >=  11

(from march 2002)

Mo di fi ca tions of the
lig hing ef fects by
CVs # 62 - 64 !

0

Bits 0,1 = 00: ef fect in de pen dent of dir.
             = 01: ef fect only when for ward
             = 10: ef fect only when back ward
Bits 2 - 7 = 000001 Mars light
              = 000010 Ran dom Fli cker
              = 000011 Flas hing he ad light
              = 000100 Sing le puls stro be
              = 000101 Dou ble puls stro be
              = 000110 Ro ta ry bea con si mul.
              = 000111 Gy ra li te
              = 001000 Ditch light type 1, right
              = 001001 Ditch light type 1, left
              = 001010 Ditch light type 2, right
              = 001011 Ditch light type 2, left
              = 001100 un used
               = 001101 slow dim ming up of
                                 the funct ti on output 
EXAMPLES (You want - you have to prog # 125)
 Mars light, only forw.          -  00000101 = “5” 
 Gy ra li te in dep. of di rec ti on -  00011100 = “28”
 Ditch type 1 left, only forw. -  00100101 = “37”
 De coup ling functi on            -  00110000 = “48”

# 126
        *) 

Light eff. output
“head rear” (F0) 0 wie CV # 125

# 127
        *)

Light eff.
“Third” output  (F1) 0 wie CV # 125

# 128
         *)

Light eff.
“Fourth” output 5

(F2)
0 wie CV # 125

# 62 Mo di fi ca tions of
the lighting ef fects 0

Last digit: Mi ni mum dim ming va lue
                                    (”FX_MIN_DIM”)
Tens digit: not used

# 63 Mo di fi ca tions of
the lighting ef fects 51

Tens di git: Cy cle time for ef fect
                                      (0 - 9, de fault 5),
    or: slow dim ming up if 001101 (0-0,9 s)
Last digit: ex ten ding the off time

# 64 Mo di fi ca tions of
the lighting ef fects 5 Last digit: Ditch light off time mo di fi ca ti on

Tens digit: not used



SOME NOTES ON USING THE CON FI GU RA TI ON VARIABLES:

The two ways of pro gram ming the speed characteristic:

By 3 con fi gu ra ti on va ria bles (CVs # 2, 5, 6 for Vstart, Vhigh, Vmid) - This is a simp -
le but ef fi cient way, easy to do from the cab of the DCC sys tem. It is ac ti ve, when Bit
4 in CV # 29 = 0 (De fault).

By 28 con fi gu ra ti on va ria bles (CVs # 67 - 94) - One in ter nal speed step is as sig -
ned to each of the 28 ex ter nal speed steps; if 128 ex ter nal speed steps are used, an
in ter po la ti on al go rithm is used for the steps bet ween. This is the most fle xi ble way
for de fi ning the mo tor cha rac te ris tic, but it needs 28 pro gram ming steps. The re fo re
it is more com for tab le with a com pu ter (e.g. ZIMO Soft wa re ADaPT or Win lok). It is
ac ti ve, when Bit 4 in CV # 29 = 1 .

**) De fault va lu es for CVs  # 67 - 94 (sub ject to chan ge in new soft wa re ver sions):
4,7,10,13,16,20,24,28,32,36,42,48,54,60,68,76,84, 92,102,112,124,136,152,168,188,208,230,252

The motor dri ving fre quen cy (To tal PWM pe ri od):                

The con fi gu ra ti on va ria ble # 9  de fi nes the mo tor dri ving fre quen cy. The high fre -
quen cy (CV # 9 = 0 re sults in 16 kHz  or 32 kHz, de pen ding on the bit 5 in CV # 112) is 
a noi se less way of dri ving a mo tor. This is op ti mal for mo tors like Faul ha ber and ot -
her co re less mo tors; it is re com men ded by ma nu fac tu res of the mo tors. The 16 (or
32) kHz ope ra ti on is also use ab le for the most lo cos ma nu fac tur ed re cent ly; the re -
fo re it is the de fault mode of the MX61 “mo del 2000”  and MX62 (in con trast to the
for mer MX61, which used low fre quen cy by de fault).

The back EMF con trol - load com pen sa ti on:

Nor mal ly it is advisable to have a full load com pen sa ti on only at low speed, whe re as 
it should be re du ced at middle speed going down un til zero at  the ma xi mum speed
(which is done by the de fault set tings of the re le vant CVs).

For con sist ope ra ti on a re du ced load com pen sa ti on should be used (over the who le 
ran ge, also low speed), in or der to avoid wor king the lo cos against each ot her be -
cau se of slight ly dif fe rent ra ted speeds.

By me ans of the three con fi gu ra ti on va ria bles #  58, 10 and 113 you can de fi ne the
in ten si ty of load com pen sa ti on over the speed ran ge. For most ap pli ca tions the ge -
ne ral re duction of the load com pen sa ti on in ten si ty by setting CV # 58 be low the de -
fault va lue of 255 is suf fi cient (“255”  means full com pen sa ti on at low speed).

Some lo cos or en gi nes re qui re a more so phis ti ca ted cha rac te ris tic, which can be 
rea ched by using CVs # 10 and 113. Both CVs  must al ways be used to get her in or -
der to de fi ne a cer tain speed step with a cer tain load com pen sa ti on in ten si ty.
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0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
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170
180
190
200
210
220
230
240
250

0 1 2 3 4 5 6 7 8 9 10111213141516171819 202122232425262728
0 9 18 27 36 45 54 63 72 81 90 99 108 117 126

Characteristic with:
Vmid = 75
Vstart, Vhigh = Default

external step

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

0 1 2 3 4 5 6 7 8 9 10111213141516171819 202122232425262728
0 9 18 27 36 45 54 63 72 81 90 99 108 117 126

Limited (min,max)Characteristic
Vstart = 10,Vhigh = 165,
VmidDefault

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

0 1 2 3 4 5 6 7 8 9 10111213141516171819 202122232425262728
0 9 18 27 36 45 54 63 72 81 90 99 108 117 126

Typical use of allthree CVs
Vstart=15,Vhigh= 180,Vmid = 60

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

0 1 2 3 4 5 6 7 8 9 10111213141516171819 202122232425262728
0 9 18 27 36 45 54 63 72 81 90 99 108 117 126

Example for a
individual
speed table.

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

0     20     40     60      80    100            150                 200                    252

 Int. Speed step

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

0      20       40      60     80      100                   150                   200                     252

Sim pli fied
re pre sen ta ti on!



Stra te gy for op ti mi zing the CV set tings:

* Se lect num ber of speed step sys tem (14, 28, 128): ZIMO de co ders are set by de -
fault to 28 / 128 speed steps. Only if the di gi tal sys tem is re striec ted to 14 speed
steps (some old and very low-end sys tems), it is ne ces sa ry to cle ar Bit 1 in CV # 29.

* Choose of the lowest in ter nal speed step, which should be ap plied for the lo west
non-zero po si ti on of the con trol ler, by CV # 2. If the loco runs too slow (or jer ky, even
af ter ad ju sting CV # 56, see be low) or too fast on spped step one, CV # 2 must be set 
to a hig her or lo wer va lue, re spec ti ve ly.

* CV # 56 is able to to im pro ve the low speed ope ra ti on. This hap pens in most ca ses
by in crea sing the “pro por tio nal” part of the PID con trol (tens di git); de pen ding on the 
kind of the mo tor also the inet gral part could be in crea sed (last di git). For mo dern lo -
cos va lu es like  “73”, “82”, “91” (= high pro por tio nal, low in te gral) should be tried
first, for old lo cos rat her “77”, “88”, “99” (= high both prop. and int.) could be use ful.

* If the op ti mal low speed va lue of CV # 56 ma kes an une ven me di um speed ope ra -
ti on, CV # 58 should be re du ced (try “220”, “200”, “180”, etc.).

* If the loco starts ab ruptly, this can be im pro ved by CV # 123 (”adap ti ve ac ce le ra ti -
on”). Va lu es “30”, “20”, “10” should be tried. With the last di git an “adap ti ve de ce le -
ra ti on” could be ad ded (for smoot her stop ping), e.g. “33”, “22”, “11”. But this re sults
in a less inac cu ra te stop ping point (par ti cu la re ly if com bi ned with de ce ra ti on rate in
CV # 4), and is the re fo re not al ways ad vi sa ble. Of cour se com bi na tions like “13” or
“24” (much adap ti on for ac ce le ra ti on, only some for de ce le ra ti on) could be cho sen.

* Now ac ce lera ti on and de ce le ra ti on rate could be set by CVs # 4 and # 5.

* In or der to im pro ve the ac ce lera ti on (and de ce le ra ti on) se quen ce, CVs # 121 and
# 122 (”ex po nen ti al”) could be used; ty pi cal va lu es are  “25”, “35”, “45”, “55”.

* When using ZI MO’s “sig nal con trol led speed in flu en ce”, CVs # 51 … 55 (the speed 
li mits) and CVs # 49 and # 50 (ac ce le ra ti on and de ce le ra ti on) have to be de fi ned.

Pro gram ming on-the-main
The fea tu re “pro gram ming-on-the-main” al lows to mo di fy all con fi gu ra ti on va ria b -
les wit hout using the pro gram ming track. Chan ging the loco ad dress is not pos si b le
by “pro gram ming-on-the-main”.

With the ZIMO com mand sta ti on MX1 “mo del 2000” (MX1 and MX2 cab with a suit -
ab le soft wa re ver si on) programming ack nowledgment and rea ding-out of con fi gu -
ra ti on va ria bles can be used. Ear lier ZIMO sys tems and ot her sys tem do not sup -
port “on-the-main-programming” ack nowledgment and rea ding-out.
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(7)        (6)        5           4            3         2          1           0

front
Head

rear
Head"Third”

output

Amplified function outputsLogic level
 function outputs

1 (L) forw.
1 (L) backw.
2 (LL) 

4 (Z1) 

2 (LL) 
3 (Z) 

5 (Z2) 
6 (Z3) 

# 33  
# 34  
# 35  
# 36  

# 33  

CV Function key
of the 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

            The NMRA "function mapping"  
The Configuration variables # 33 - 40 belong to the function keys

of the cab; each bit belongs to a certain function output of the decoder.
By setting bits each key can be assigned to an output.

EXAMPLE (below): The two headlights should be switched on / off seperatly with
the ZIMO cab keys “1” and “2” (F0 and F1); the “third” output with key “3” (F2).
For this the following programming is necessary:
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) vorw.
1 (L) rückw.
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; the headlights can be switched 
on / off by ZIMO cab key “1” (NMRA function F0); the “third” and “fourth” out-
puts are switched on / off by ZIMO keys “2” and “3” )NMRA functions F1, F2),
etc. For this setting all CVs contain “0” (default) or - with the same meaning -
CV # 33 = 1, # 34 = 2, # 35 = 4, # 36 = 8, etc.

"Fourth”
output

"Fifth”
output

"Sixth”
output

# 37  
# 38  
# 39  

F6 # 40  7 

                                                 3           2           1           0

                                                 3           2           1           0

                                                 3           2           1           0

                                                 3           2           1           0

Note: In case of MX62 “Third” and “Fourth” outputs are logic level; no “Fifth” and “Sixth” in MX62.
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front
Head

rear
Head“Third”

Ausgang

Amplified function outputs

1 (L) forw.
1 (L) backw.
2 (LL) 

4 (Z1)   

2 (LL) 
3 (Z) 

5 (Z2)  .
6 (Z3)  

Function keys
on the ZIMO cab

   Special ZIMO function mapping
By programming the configuration variable # 61 to values other than “0” the NMRA “function mapping”

is switched off, and instead of it the following assignements become effective.

CV # 61 = 1 oder 2  

8  
Direction key  

1 (L) forw.
1 (L) backw.
2 (LL) 

4 (Z1)   forw. 

2 (LL) 
3 (Z) 

5 (Z2)  .
6 (Z3)  

8  
Direction key  

4 (Z1)   backw. 

CV # 61 = 3 oder 4 (not for MX62) 

F0
F0
F1
F2
F3
F4
F5

F7

F0
F0
F1
F2
F3
F3
F4
F5

F7

“Fourth”
Ausgang

Logic level
function outputs

“Fifth”
Ausgang

“Sixth”
Ausgang

1 (L) forw.
1 (L) backw.
2 (LL) 

4 (Z1) forw.   

2 (LL) 

4 (Z1) backw. 
5 (Z2) forw.  

CV # 61 = 5  

5 (Z2) backw.   

F0
F0
F1

F3
F3
F4
F4

TYP. APPLICATION: direction dependant rear lights (F3) and direction dependant
                                  cab lighting (F4).

TYP. APPLICATION: Swiss locos, whre can select by F4, wther there should be used
                                  the red rear light or the single white rear lighting.

1 (L) forw.
1 (L) backw.

2 (LL)    

4 (Z1) forw.  .
4 (Z1) backw.  

CV # 61 = 6 

F0
F0

F1

F3
F3

1 (L) forw., if F3 off

1 (L) backw. If F3 off

CV # 35  

CV # 35  

CV # 35  

CV # 35  

Function keys
on the ZIMO cab

Function keys
on the ZIMO cab

Function keys
on the ZIMO cab

front
Head

rear
Head“Third”

Ausgang

Amplified function outputs

“Fourth”
Ausgang

Logic level
function outputs

“Fifth”
Ausgang

“Sixth”
Ausgang

front
Head

rear
Head“Third”

Ausgang

Amplified function outputs

“Fourth”
Ausgang

Logic level
function outputs

“Fifth”
Ausgang

“Sixth”
Ausgang

front
Head

rear
Head“Third”

Ausgang

Amplified function outputs

“Fourth”
Ausgang

Logic level
function outputs

“Fifth”
Ausgang

“Sixth”
Ausgang



4. De co der in stal la ti on and wi ring

. . . in a D.C. lo co mo ti ve (mo tor and he ad lights):

The fol lo wing sche matic is the most fre quent ap pli ca ti on for  MX61 and MX62. If the
loco has the stan dardi zed NMRA in ter fa ce (me di um), MX61R / MX62R is used ins -
te ad; even in this case the sche ma is va lid.
NOTE:
If one pole of the he ad lights is con nec ted to the chas sis of the lo co mo ti ve (and on this way to one of the
rail pick-ups) and can not be dis con nec ted, the se cond pole of the he ad lights is con nec ted to the whi te
resp. yel low wire of the de co der on the same way as abo ve and the blue wire re mains un used. The he ad -
lights are wor king in this case with re du ced bright ness.

. . . in an A.C. lo co mo ti ve:

Ba si cal ly the same as for D.C. lo cos. But the A.C. mo tor has 3 connections to con -
nect; two rec ti fiers (di odes) are ne ces sa ry for motor con nec tion and to al low a
chan ge in dri ving di rec ti on, when com man ded by the cab.

. . . use of the “third” and “fourth” functi on out puts of MX61:

The third functi on out put (green and brown wi res) are used in the same way as the he -
ad light out puts; e.g. for a smo ke ge ne ra tor or for an ad di tio nal bulb. 

NOTE:
You must bear in mind the ma xi mum cur rent of 400 mA on the functi on out puts. If this is not suf fi cient,
then one of the lo gic level out puts could be used to get her with an ex ter nal am pli fi ca ti on mo du le M4000Z.

. . . use of the lo gic le vel functi on out puts
          (MX61 - the “fifth” and “sixth” / MX62 - the “third” and “fourth”):

The only al lo wed use of the se functi on out puts is the con nec ti on to the in put (brown
wire) of an ex ter nal am pli fi ca ti on mo du les M4000Z .  Also the di rec ti on bit “RIBI”
is a lo gic le vel out put of the MX60 / MX61 which can be am pli fied by M4000Z.

Each M4000Z has its own wi res (black) to rail po wer pick-ups and its out put (blue,
green wi res) is able to dri ve lightings, smo ke ge ne ra tors, de coup lers, etc. up to 
500 mA.
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red

black

orange
blue
yellow
white
gray

rail power pick-up
right hand

left-hand

M

Headlights
rear front

D.C. motor

right-hand

left-hand

red

black

orange
blue
yellow
white
gray

Rail pick-ups
right hand

left hand

M

Headlights
rear front

A.C. motor
with stationary coils

2 Diodes 1N4007

blue
yellow
white
brown

Headlights
rear front

rail pick-ups

brown

2 x black

blue (+)
greenn (-)

e.g.
smoke generator,
decoupler, etc.  M4000Z

MX60 / MX61  Bottom view

 Direction bit (“RIBI”)
            “Fifth” output
           “Sixth” output
                GROUND



Use of ZIMO decoders in va ri ous DCC sys tems

The ZIMO de co ders com ply to NMRA stan dards and re com men ded prac ti ces.
Any way, dif fe rent sys tems have dif fe rent fea tu res, de fault set tings, etc, which may
cau se litt le pro blems.

MX61 and MX62 with . . .

                  Lenz “DI GI TAL plus”, Soft wa re ver si on 2.0 or hig her :

This sys tem is able to use “di rect pro gram ming” of con fi gu ra ti on va ria bles; so all
CVs can be used (read and wri te ac cess). Ho we ver, CVs # 49 - 54 has no mea ning
out si de of ZIMO sys tems (“sig nal con trol led speed in flu en ce”).

The Lenz cabs (hand-held) are able to con trol de co ders with 14 or 28 speed steps,
but the de fault set ting could be (de pen ding on ver si on) 14 steps. ZIMO de co ders
are set to 28 speed steps by de fault. If this con flict re mains un chan ged, the he ad -
lights will not work (whi le speed con trol it self still works) !!!

To make he ad lights assigned cor rect ly the sys tem must be set to 28 speed steps
for the ad dres ses, whe re ZIMO de co ders are used (see Lenz ma nu al how to do
this).
Of cour se it also would be pos si ble to set ZIMO de co ders for 14 speed steps (CV # 29, Bit 1), but nor mal ly 
it does not make sense to de te rio ra te the ope ra ti on ar ti fi ci al ly. 
 

               Lenz “DI GI TAL plus”, Soft wa re ver si on lo wer than 2.0 :

Only con fi gu ra ti on va ria bles # 1 - 4 and 29 (to be ac ces sed by “5") can be pro gram -
med by the ”old" Lenz sys tem. If you want to chan ge ot her CVs of the de co der, you
must do it on a ZIMO sys tem or on a mo dern Lenz sys tem (2.0 or hig her).

The “old” Lenz sys tem works with 14 speed steps only. So the de co ders must be
con fi gu red to 14 speed steps, too: CV # 29, Bit 1 set to “0" (zero).

                                                                             ROCO “di gi tal is cool” :

Only the loco ad dress can be pro gram med by the old  “loco mou se” (the new mou se 
“2”, has bet ter pro gram ming features). Pro gram ming of con fi gu ra ti on va ria bles
must be done on an ot her sys tem.

The Roco sys tem works with 14 speed steps only. So the de co ders must be con fi -
gu red to 14 speed steps, too: CV # 29, Bit 1 set to “0" (zero).

                                                                                          DI GI TRAX Chief :

Nor mal ly the re are no pro blems at all.

The de fault set tings for speed steps (28 and 128 ac ti ve) are equal. But if he ad lights
are not wor king cor rect ly, the set ting of speed steps should be che cked both at the
sys tem and on the de co der (CV # 29, Bit 1 should be “1").

ZIMO de co ders can be pro gram med both in “di rect mode” and in “pa ged mode”;
the re fo re pro gram ming by WIN LOK (which works in the “pa ged mode” only) is pos -
si ble, too. Pro gram ming on the main (“long form”) can be used as well.
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