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Introduction

Yamaha R1 and R6 motorcycles are fitted with drive by wire (DBW) and variable height velocity stacks. Both these devices use
DC servo motors and, as such, must be controlled by an H Bridge electronic circuit.

As MoTeC M800/M880 ECU'’s (herewith referred to as ‘the ECU’) have only one H Bridge it is normally necessary to use an
additional control unit for one of the servo motors (a MoTeC DBW4).

This document describes how the ECU can be setup to control variable velocity stacks without the use of the dedicated H Bridge
circuitry (Aux1 and Aux2), thus leaving the H Bridge free to run the DBW.
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Pre-requisites

In order to run this system the following ECU inputs, outputs and parameters must be available.

O Two spare auxiliary outputs from Aux5 to Aux8 (for this example document we will use Aux7 and Aux8).
U One spare auxiliary/ignition/injector output (for this example document we will use Aux3).

U One spare AT input (for this example document we will use AT4).

U Both ECU general purpose timers.
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Auxiliary Output — Stack Control Table

O Pick an unused Auxiliary output and set it up as an Ausiliary Out 3
Aux table. Farameter | "-.J'alue_}_lfunc:tinn N
Function | GHECEARRUEEET
O Setup the table parameters as shown across. Ay HUl e AR o .
Parameter | Walue } Fiadhd # Switched
Fh A Swaitched B Cutput Contral Type
Output Mode a
Fuolarity 00 : P [Pulze width Modulated)
Frequency 10 1 : Switched
tinimurn Doty Cocle a
b amimumm Doty Cycle 100
Hysteresiz 1

U Setup the output table with ‘Engine RPM’ on the x axis.

U Setthe table values to 100 to keep velocity stacks in the lowered position.

U Setthe table values to -100 to keep velocity stacks in the raised position.

U Create a crossover region with breakpoints every 100rpm.

O Populate a 400rpm area with 1 (see table below) to provide hysteresis.
B Table 3

Hpmn 14100) 142000 143000 144000 145000 14800 17000,

| | 100 100 1 1 1 1 -100 -100

U The aux output will now raise the stacks at 14500rpm and lower the stacks at 14100rpm.

O Wire the auxiliary output directly into a spare AT input (in this case AT4).
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AT Input — Timer Setup

The servo motor is controlled by the two general
purpose ECU timers.

U Setup the two timers to count when the AT
input switches (this is the AT input that is
controlled by the Aux table).

U Note that the two timers are setup the same but
different logic control parameters.

Timers

|F'arameter

Value | 'I'.llmer 1 Selection

Timer 1 Selechon

| Tirner 1 Logic Polarity
Timer 1 Max
Timer 2 Selection
Timer 2 Logic Polarity
Timer 2 Max

m Specifies which status flag

zhould be used to activate the

|:|,4|:| timer. Press F1 for details.

a7

0 Thiz timer iz a general porpose
0.40 tmer. The corezponding channel
"Tirmer 1" can be uzed az an

inpLt o any table.

34
35

37
38
39

Switch Input
Switch Input
Switch Input
Switch Input
Switch Input
Switch Input

O R L B

CAT1>
CAT2>
CAT3>
CAT4>
CATS >
CATG >

Active
Active
Active
Active
Active
Active
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Auxiliary Output — Servo Motor Control

O Pick two unused auxiliary outputs and set them both -‘f'-UHilia’!r' Out 7

up as Aux tables i.e. Function = 3. | Farameter | Walug |Function
|‘ Press F1 for details

Aumiliany Out 7 - Aoy T able

U Setup the table parameters as shown across.

9 Both tables have th t Parameter | Value | PwiM / Switched
oth tables have the same parameters. e
P [F\/M / Switched _ Output Control Type
{ Output Mode
Polarity 1 0 : P [Pulze width Modulated)
Frequency 1001 : Switched
b inirmurm Druty Cycle 1
b amimum Dty Cocle 1]
Hysteresiz 1
Buw Table 7
J Setup the two Trrl s m nio.  o20) 030 o040 oS0 oeo o070 nosn)  oan 100
qutput tables with BEA ol olERE 100 e g 7 i i g i i
Timerl on the x 10 i 0 0 i i i 0 i i 0 0
. . 0.20 a i ] 0 1] 1] ] 0 ] 1] 1]
axis and Timer2 on == 2 z i P 5 % i P 5 % =
the y axis. D40 A Table 8 . . . . .
5 Tl s m oio] 0z o030 o040 o500 oo orol  osol om0l 100
U Populate the tables 06D e
. : oz NG T 0 D 0 0 0 0 0 0 0 0
as showni.e. all 0 @ g;g 010 100 0 0 i i] 0 0 0 ] 0 0
except for when 7 040 020 100 0 0 0 0 0 0 0 0 0 0
i — | nm 100 0 0 0 0 0 0 0 0 0 0
shown. ' 040 0 0 0 0 0 0 0 0 0 0 0
0.50 0 0 0 0 0 0 0 0 0 0 0
060 0 0 0 0 0 0 0 0 0 0 0
e B 0 0 0 0 0 0 0 0 0 0 0
@Y 0.60 0 0 0 0 0 0 0 0 0 0 0
2 0.90 0 0 0 0 0 0 0 0 0 0 0
1.00 0 0 0 0 0 0 0 0 0 0 0
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AT Input — Fuel Control
Swind [AT4)

To provide additional fuel when the velocity stacks .

lift it is possible to use the ECU’s built in ‘Nitrous’ |_F'araeter | "-.-"alu |Funiction |
strategy. Frezs F1 for details

O Setthe AT4 to be the ‘Nitrous’ function.

Mitrouz
Parameter | "-.-"aluqJ

U Setthe Request Method =1 i.e. digital input active.

equest Method O Set the Start Delay i.e. delay from request.
Dutput kethod ) )
Hysteresis 0. U Setthe Attack i.e. ramp rate to full fuel enrichment.

Finirnurm T krattle
Achivate RPM

Stage 1 - Start Delay
Stage 1 - Attack

Stage 1 - Decay

Stage 1 - Recover Delay
Stage 2 - Start Delay
Stage & - Attack

Stage £ - Decay

Stage 2 - Recover Delay
Stage 3 - Start Delay
Stage 3 - Attack

Stage 3 - Decay

Stage 3 - Recover Delay

Mitrowuz Stage 1 Fuel Enrich 300 (2% of IIPU] i
RFM 14200 14400] 14e00] 14800 15000] is5e;o| ieoon| 1esoo] iyoo < Setup the output table with RPM on the x

axis and throttle position on the y axis.

O Setthe Decay i.e. rate at which fuel switches off when exiting Nitrous.

ocooooooooMammo o oo

oooooboooooo
CcooooooooDooo

10.0
500
304
400

0.0

£0.0
—er | A
@Y 20,0

a 90.0
100.0

U Add extra fuel based on the switch over
point specified in the Aux3 stack control
table.

L e e e e e e e e e e
LS R i R e o e R e Y e R s Y e e
LT R S S R e R B e B e R
LPUT R PR O R e e e e R e e
IR R R R RS R o B o R e R e R B
(R SRR R R — R R R~
PR P T e e e B e i e o
PR R TV LR N e B e B e e B R
[PER SRR R RS R o R R R B

Dooocoooooo
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Wiring

U Wire Aux3 to AT4 i.e. the stack control output to the nitrous and time input.

O Wire the servo motor to Aux7 and Aux8.
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