Configuration Variables used by V3.8 Decoders
o Shont decoder address, 1-127 valid
cv2 Stant Vollage (uselul range 0-100)
cva Acceleration rate (each unit = 7mS beiween speed steps) 255 max.
cva Deceleration rale (each unil = 7mS between speed steps) 255 max.
Cvs Vmax, speed at highest speed slep. O=use factory delault of 255
CVs  Vmud, speed (on a scale of 1-255) al speed step 7,14.0r 63, O=use default of 127
cvy Decoder version number. This decoder 13 38 which means version 3.8
cvs Manufactuer ID. NCE = 11 (0B hex}
CVi1  Packet timeouwl value (in ¥z second increments) Time the decoder will wait before braking 1o a
stop afler running info a section of track with DC power. 0=Don't brake
CV15  Decoder programming lock *KEY™. This CV is always programmable gven when “locked”
CV16  Decoder programming lock ID. When CV15=CV16, programming is unlocked and the
decoder will respond to programming commands. I CV 1515 nol equal to CV16 then
decoder programming 15 locked and it will not program {(except CV15) or read.
CV17  High byte of long (4 digil) address
- bil 6,7 always= 1
- bets 0-5 are upper 6 bits of address
CV18 Low byle of fong {4 digit) address
CV13  Consist address. (0 or 128 = no consist aclive)
- bits 0-6  shont consisl address (1-127 valid)
-bit 7 0= direction is normal, 1= direction is reversed
CV¥21  Funclions aclive in consist mode Bt O controls F1,bit 1=F2, bit 2=F3, elc
-bit 0 - 1=function can be controlled at consist address, 0 = no consist conlrol
CV¥22  Funciions aclive in consist mode.  Bits 0,1 coniral FLF and FLR respectively
each bit  ¥=lunction can be conlrolled at consist address, 0 = no consist contral
Cv28 -bitQ 1= direction of operation ts reversed, 0= direction 1s normal
-bit 1 1=2B speed mode (always enabled)
b2 1= analog operation mode enabled, O = disabled
-bit 4 1= alernate speed lable aclive, 0= use lable delined by CV2,5 6
b5 1= uselong address in CV17/18. 0= use short address CVi
- bits 3,6 7 are gnored by the decoder
CV3¢  Setthus CV to 2 on the programming track and the decoder will reset to faclory setlings.
CV33-CV40 lunction mapping CVs for FO-F&
CV67-CV94 Uploadable speed lable sleps 1-28 (128 speed mode calculates inlenmediale sleps)
CVS85 Reverse lnm, values 1-127 add to reverse speed, values 129-255 add to forward speed
CV116 Torque kick rate - number ol 16ms penods in a row thal molor s "kicked' with voltage pulse
CV117 Terque kick strength - how much voltage 1s used to kick the molor at slow speeds. Reduces
to 0 as speed s increased.
CV118 Diich light hold time (in '+ second inctements) afler F2 goes off
CV120-CV123 Eflects configuration registers for outputs 1-4

CV NOTES: All CV numbers not lisled above may be programmed but not used by the decoder, This
decaoder supponts all DCC programming methods.

Formula for computing the long address if using a Lenz SET01 or SET02:

I using a Lenz SET01, SET02, SETY0, SET100 or other eniry level sysiem, use paged programming
mode and see below for programming long addresses

CV17 = 192 + (the whole number porlion of the fong address divided by 256}

CV18 = the remainder after the long address 1s divided by 256

CV29 = 34 if analog mode disabled, 38 «f analog mode enabled

Dacoder Warranty

This decoder is fully lactory tested and warranted against manulactunng detects for a period of 1 year As the
circumstances under which this decoder is mstalled can not be controlled, failure of the decoder due to :nstallation
prebtems can nol be warranted.  This includes m:suse, miswiring, operaton under lpads beyond the design range
ol the decoder or short cirwts i the lacomotive manulacturer s factory winng  If the decoder faits lor non-warranted
reasons NCE wiil reptace the decoder, no questions asked, for $10U S. pius $2 shipping. For warranty or
non-warranty replacement send the decoder {and any payment, i requited) to

NCE Warranty Center

AR A A
Webster, New York 14580

05240160

The terns Silent Running. Pow=mguse Pro. Powet Pro. ProCab Fower Cab the NCE logo with Power of DCC” slogan and and the
distinctive shape ¢f the ProCab with thurmbwheel and £CO are tr of NCE C 1 Digrtrax s a trademask ot Ohguitrax Ing
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$29.95
N Scale decoder with 6 pin NEM plug

Features of this decoder::
¥" Silent Running™ torgue compensated motor dnve
Torque Compensation for ultra smooth low specd pertormance
Motor rating 1.3 Amp continuwous, 2 Amp peak (stall)
All four function outputs have lighuing effects generators
Select from 15 ditferent lighting eftects
Full support for LED lighting
Decoder programming lock mechanism

NN NENE NN

Age
14+

This book, schematics and arwork copynghl 2015 NCE Corp , Webster, NY 14580

05240160

Warning: This product contains chemicals known 1o the state of Califormia to cause
cancer. irth defects or other reproductive harm




Installation Notes:

This decoder has an integrated & pin plug conlorming to NEM specifications. It will plug
directly into any locomotive with a matching socket. Be sure to not the correct Jocahion of
pn 1 of the decoder an plug it into pin 1 of the locomotive. Installing the decoder
backwards will not cause harm but the locomotive will not run. The photo below shows the
decoder in the correct onentatien {or installation in an Arnold SW1.

Factory default values for decoder Configuration Variables (CVs)

Before test running your newly converted lacomotive on fuli power double check your
installation to make sure there are no pinched or broken wires. We see many decoders
relurned due to wires getting pinched between the body shell and frame causing shorts.

Always test your decoder installation on a current limited programming track before

irying it on full irack power.

We recommend that the first full power lesting be done on regular OC.  If the track pickup
polarity is reversed you will want 1o correct this for proper analog made operation.  The
decoders should be driven by a good quality smooth DC power unit, Power packs with
pulse power syslems such as "tracking conlrol”, etc. will give unprediciable operation.

4 )
P Quigul 3 (F1}
————  Cufput 4 (73}

# Orange {motor+)
p Gray {motar-)

- White (front ight}
p Yeliow {rear light)

Note: Solder extra lunction wires 1o the small solder pads where indicated above
Be careful to keep the wires from shorting the the small res:sior

f Function locations for outputs numbered 3 and 4 y

Function output ratings: Due 1o the high in-rush current of incandescent grain-of-wheat
type bulbs (about 10 times their normal operaling current) function outputs are rated at
40mA each if used with incandescent bulbs. We recommend the Miniatronics part number
mentioned above. Il you wish to use 50-100mA rated lamps we recommend a 22 ohm 1/4
Watt series resistor in function leads with each buib {this will also greatly extend bulb life).
You may need trim some of the clear heal shrink cavering of the decoder to access the extra
{unction solder pads. Use a shamp hobby knile or small, pointed wire cultersinippers for this.
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CV | Default vatue Descrption cv Delault value Deschplion

decimal  hex decimal  hex
1 3 03 |short addrass M [1] [ alt spd table step 5
2 0 00 {start voltage 2 0 0 alt spd table step 6
3 0 a0 Jacceleralion 73 0 0 all spd lable Step 7
4 0 00 |deceleration 74 0 o all spd lable step 8
5 0 09 (maxmum speed 75 0 0 alt spd tatle step 9
& 1} 00 |mid speed Tﬂ 0 0 alt spd lable step 10
7 38 2 decoder versicn Fi g 0 0 all spd 1able step 11
1 0 00 [Packel imeout valug 78 Q 0 alt spd table step 12
15 [} 00 |Programming “key” 79 0 [i] all spd latle Step 13
16 0 40 |Programming "lock” B0 0 0 alt spd lable step 14
17 | 192 €2 |long address high byte B1 1] 0 alt spd lable step 15
18 0 00 |long address low byte B2 [1] 1] alt spd table step 16
19 0 00 |consisl address B3 0 0 alt spd table step 17
21| 255 FE  [consist tunclions F1-F8 B4 Q ] alt spd table step 18
22 ] 3F  [consist lunclion FLF FLR [:5] a [ alt spd table step 19
22 ] 95 [acceleration adjust 86 [1] a alt spd table step 20
24 Q 00 {deceleration adjust ar [} 0 alt spd tabfe step 21
29 & a5 |decoder configuration [T] [} [ alt spd table step 22
30 Q0 08 |errorfresal registar as o a alt spd table step 23
| 1 91 [Qutput(s) controlted by FO an [} Q alt spd tabte step 24
KR 2 92 | Qutput(s) controlted by FO gt [} (] alt spd tabte step 25
33 4 94 [Output(s} contiotted by F1 92 L] [4 alt spd tabte step 26
ET 8 08 [Qutpul(s) coniotied by F2 93 o 0 alt spd table step 27
37 16 10 pOutput{s) controfied by F3 94 0 0 alt spd tabte step 28
a8 4 94 |Output{s) controfied by F4 95 1] 0 reverse lrim
39 a 03 |Outpulis) controfled by F5 16 0 Q torque kick rate
40 16 13 |Outpul(s}contiofted by F& nr [} 2 torgue kick strengtin
41 0 ¢ Inglused 118 20 i ditch kght held time
42 ] 0 nolused 120 ] el output 1 EFX generator
87 0 Q alt spd table step 1 121 2 o2 output 2 EFX generalor
68 0 0 jalt spd table step 2 122 [] 09 loutput 3 EF X generator
L 0 O |att spd table step 3 123 0 00 |output 4 EF X generator
70 0 0 jatt spd table step 4
Configuration of CV29 settings:
Tabie of commonly used values for CV29

Value for €V29 | Long/Short |Uptoadable/Facto| Analog | Speed mode
decimal hex| Address ry Speed table {DC)
operation

0 2 Short Factory no 28/128

6 6 Short Factory yes 28/128

18 12 Shor Upioadable no 28128

22 16 Short Uploadable yes 28/128

34 22 Long Faclory no 281128

38 26 Long Faclory ves 28/128

50 3z Long Uploadable no 2828

54 36 Long Uploadable yes 28/128

Hex numbers are provided for early Digitrax users
Notes.
*If you want to reverse the direction of iravel on DCC increase the value for CV29 by ane [this

also reverses all directional lighting).
*If you want to reverse the DC direction reverse the track pickup wires,
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Description of function mapping CVs:

Function mapping can change which oulptils are controlled by a function command from
your handheld cab. It s possible 10 have one command control several outputs. In the
lable below each row corresponds to a funclion mapping CV and each column indicates
an oulput number. The bold number in a column is the factory defaull. Programming the
CV 1o the value under an oulput number will change that output 1o be controlled by that
function number. |n the table below the factory value of CV35 15 4 which means F1 will
control Quiput #3. If you want F1 tocantrol oulput 4 program CV35 to 8. If you want F1 to
control both oulputs 3 and 4 add the two values for those outputs together (4+8=12) and
program CV35 with 12.

Note in this decoder CV33 and CV34 operale identically. They are not
directional.. direclionality is provided in the EFX configuration CV for each output.

Factory default function mapping values

OUTPUT NUMBER
4 3 2 1
CV33FOFwd | B 3 2 1
CV34 FO Rev 8 4 2 ¥
CV35F1 | 4 2 1
cvaerz | 8 | & | 2 T
CV3a7F3 2] 4 2 1
CV3B F4 1
cvasFs { 1
CV40 FB 1
Recommend dropping resistors if using 1.5 volt bulbs
Track Voltage
Bulb Current  12.5 13 13.5 14 14.5 15 185 16 Wattage
15ma  |6BO0 [680 |720 |750 | 820 | 820 | 910 | 910 | ts wan
30ma  |330 |360 |360 (390 | 390 | 430 | 430 | 470 | % watt
a0ma  |240 |270 (270 |300 | 300 | 300 | 330 | 330 | 1 watt
50ma 200 |200 [220 j220 [ 240 | 240 | 270 | 270 | 1 wan
60ma 160|180 1180 (200 | 200 | 200 | 220 | 220 | 1watt
Boma  [120 [130 [130 L%laol.ﬁ 150 | 160 | 160 | 160 | 2watt
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Fine tuning locomaotive operation

The factory seltings normally provide good performance for most locomolives in HO-Scale, You
may want 1o improve or fine lune perdormance by adjust the slanting characteristics or top speed
There are & CVs that define:

The voliage at which the molor stans

How olten and how hard the moter gets kicked a slow speeds to keep il turning smoothly
The maximum motor speed

The mid speed range response charactensiics or ‘speed curve’

Compensation for a motor thal runs faster in one diraction

Start Voltage - CV2 (Vstart):

This 15 the amount of voltage sent 1o the molor when first starting up. We set CV2 s0 the
lacomolive is almost able to mamntain movement al speed step 1. We then use CV116 and 117 to
apply enough lorque compensation 10 keep i tusning on speed step 1. Typical values for CV2 are
in the range of 0-35.

IEERE

Torque compensation kick rate - CV116:

How frequently the motor s *kicked' af slow speed. Typ:cal adjusiment s 2 to 4. The smaller the
number the more often the motor gets a briel vollage 'kick’, Factory default1s 0 {ofl). A value of 1
appites kicks continuously. The maximum practical value is about 6.

Torque compensation kick strength - CV117:

How hard the motor is "kicked' at slow speed. Typical adjustment i1s 4 to 25 The larger the number
the more voltage 1s applied in each ‘kick’. The strength of these kicks fade out raliomeincally as
speed 15 iIncreased providing a smooth transition to normal motor operation.  Faclory default 1s 0
{off), usable range 0-50

Vmax - CV5: f your locomotive runs too fast you can use CVS to lower its maximum speed.

Selting CV5 to 255 uses the maximum possibie voltage 1o run the motor when full speed 1s
requested. Set CV5 lo a smaller value to reduce the lop speed. A value o 128 will yield
approximately 'z Iull voltage to the motor a1 lop speed. 192 will provide about 33 full vollage. All
speads rom the middle speed slep 1o the maximum will be proportionally reduced (see diagram). it
CV5 s set lo 0 the decoder will use 255 for maximum speed. Always make sure CV5 is greater
than CV6 to avoid erratic operation.

Vmid - CV6: CVE determines how the motor responds through ils middle speed ranges to
advancement of the thrattle.  If you set CV6 lower than hall the maximum speed you'll have smaller
incra@ases in molor speed through the lower speed ranges. Then, as you hil the upper speed
ranges there will be larger increases belweoen speed sleps.  In the diagram below you can see this
best iMustraled by the ‘customized’ line.  If you sel Vsiart larger than 0 you'll will most likely want lo
raise Vmed so a reasonable slope is maintained in the “speed curve’. If CV6 is sel to 0 the decoder
will use 127 as the value, |If you use high values in CV117 you will want lo increase CV6 by a
proportional amount to keep a smooth acceleration curve,

Reverse trim {also forward trim} - TV95:

Values from 1-127 make decoder run faster in reverse than forward. 1 is one speed step faster in
reverse, 2 is two steps faster, etc.

Values from 129-255 make decoder run faster in forward than reverse. 129 is one speed slep
faster in forward, 130 is 2 speed sleps laster. elc. 0 and 128 add nothing 1o either direction

255
faciory defau't
A
192
S cusiomized
) N
5 061
]
= Motor 'Speed Curve'
©oo
1 R 64 96 128
Speed steps >
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Effects programming (and function mapping) examples

Ditch lights:

What we wani to do:

= Use oulpuls 3 and 4 for the left and right chich lights

= They will be controlled by F2 which 1s the HORN button on mosi DCC systems
= They should continue flashing for 5 seconds alter the HORN bulton 1s released

Howlo doit:

+  Program outputs 3 and 4 to bolh be activaled by F2. Sel the F2 mapping GV (CV36} 1o 12.
We gel the value of 12 by adding the ‘values 1or oulput 3 and output 4 on the F2 line of the CV
mapping table on page 6.

v Program oulputs 3 and 4 for ditch light operalion. Set CV122 to 56 and CV123 10 80. Using
these values the lights will be ‘qualilied’ by the headlight AND function 2. The headlight must
be on lor the ditch lights 1o be activaled by F2. Type 1 ditch lights are on conslanily on when
the headlight is on and alternately llash when the horn is biown. Type 2 ditch lights are
normally off urtil the horn is blown. This example is for the more common Type 1. Il you
prefer Type 2 use EFX values 52 and 48 insiead of 60 and 56.

/' CV118 sels the amounl of time Ihe diich lighls stay llashing after the harn (F2)1s deaclivated.
The time 15 measured in 1/4 second intervals, for a hold time of 5 seconds put a value of 20 In
the CV118.

/' One last thing: Set CV35 1o 0 3o oulpul 3 is not also conlrolled by F1

Mars Light:

What we want 1o do:

= Use output 3 {marked A on decoder) for a Mars hight.
=+ 1115 lo be onn the fonward direction only

How to do it

v Output 3 s already activated by F1 (laclory delault setling of CV35=4).

v Conligure oulput 3 as a forward only Mars light. Set CV12210 9. We get the value of 3 by
using 8 {(Mars Light) plus 1 [output aperates only in forward direction)

Rule 17 lighting:

Aute 17 relers to how the locomotive engineer operales the locomotive headlighls during the
running of the train.  The rule varies from road to road but generally requires the dimming of the
headlight{s) when in a siding waiting to meel another train, passing through passanger stations or
maving within yard limils

What we want 1o do:

Use output 1 for the Headl:ght

The headlight 1s to be on bright in both direciions of locomolive Iravel

We also want to be able dim the headlight

Use output 2 for the rear light. Its to come on inreverse, olf in forward

L

How to do .

v Qulput 115 already aclivated by FO (faclory defaull setting of CV33 =t}

+ Conhgure output 1 as a standard output, on in both direclions, yel dimmable when F4 s
aclivated. Set CV120 to 32 {20 hex). You can optionally sel CV120 to 3615 you want F8 1o
control the dimming instead of F4.

v/ Configure the rear light 1z be on in reverse and olf in forward operation: Set CV12110 2

Swilcher:

What we wani

=+ Headlights that dim in the oppoesite direction lhat the iocomotive 1s traveliling
=+ Use oulput 1 as Headlight and culput 2 as Reardight

How o do i

v Quilpuls 1 and 2 are already activated by FO due to the factory default settings.
¢ Conligure output 1 as brght in forward dim in reverse . Set CV120 1o 44 {2C hex}
v Configure output 2 as bright in reverse dim in forward . Set CV121 10 40 (28 hex)
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Description of EFX configuration CVs

CV120 - Lighling effect configuration {or oulput 1 {headlight}
CV121 - Lighling effect configuration {or output 2 {rearlight)
CV122 - Lighting effect configuration {or output 3

CV123 - Lighting eftect configuralion for oulput 4

Each oulpul wire can select from 15 ditferent lighting effects by using s associated EFX
configuration CV.  Pick the value for the CV from the table below, add 1 or 2 if you want
the effect to be directional (footnotes 2 and 3), then add 128 if you are using a white LED
for the effect. Dilch lights should not be made directional. they're not dierectional i real
lite.

bit weight 128 | 64 a2 _ 15 _ 8 _ 4 2 1
bit name LED"} --- Effect conliguration REV" | FWD*
Value Descrption of hghting effect Hex (lor
for CV Drigilrax users)

0 Standard on/olf function output o

4 Firebox Hicker (brighter when accelerating) 4

8 Mars light 8

12 Rolary Beacon oo

16 Gyralight

20  Double Strobe L4

24 Strobe A g

28 Strobe B (alternates with Strobe A)

32  Dim when FQ and F4 on, otherwise bnght 20

36  Dim when FO and F8 on, otherwise bright 24

40 Dim in forward, bright in reverse 23

a4 Dim in reverse, bright in forward 2C

48  Type 2 Right Ditch light, eHlect on it F2 on, 39
outpul olf olherwise

52  Type 2 Lelt Ditch light, effect on if F2 on, output 34
off otherwise

56  Type 1 Right Dilch light, elfect on if FO and F2 33
on, bright if FQ an and F2 off, oft if FO ofi

60  Type 1 Lelt Dilch light, eliectit F2 and FO on, ic
bright if FO on and F2 ofl, off it FO ofi

1 - Functions are designed to use 12-16 volt 30-40ma incandescent lamps. If you are using a
white LED (with 1K limiting resislor} add 128 to the CV value.

2 - 1f you wanl the function to be aclive only i the reverse direclion add 2 to the CV value

3 - i you want the funciion 10 be active only in the forward direction add 1 to the CV value
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