o vanmarn Electrical Connection Diagram
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vanmarn E-ECU | npUt

[eas
ve
£7
IGNSW  SHUDNSW

E15
E3A hyaIN-RLY
E20
e [ TOP prerTmp (B2
TARTSW
E10 ncnannas o
Edd [y purpy FALLMP =S
Accelerator SW
E38 Lavee LonD-al ER2
- =R
E33 RACK-RLY APP-OP2}EZ_
Fuel injaction pump
=1 R’: E42 lpacksoL  app-pi [E24
" E43 L
E13
APP-IPT
Rack poston E36 lope
APP-ip2 | E14
Spead sensor E19 RPM
E78 NRPM-GND  APP-P3 | ES
O CS D solenoid E41 csp-cL
apppa |E17
Coolant temper ature sensor E16
O APPPs | ES
E28 [GND-A
EGR valve motor EB
=0 APPPS [ E5
1 E21
} .EA; TPM-A~D CANH E40
RECAN | E30_
E37 Loean canL [E39
.
E3
RxD|=
E26
; TAIR Ed4
B ™D =
equired parts) e |- =
nnot be stopped due t0 == N.C. e
1 1G terminal. ™w NC. =
enuine altemator is used. GND GND-P

e
f-QJ.Q-\
A !
. s
—

Analog

Input

Analog

Accelerator position APS E35
sensor

Rack position sensor RPS E36
Coolant temperature ™ E25
(Unused)

Intake air temperature TAIR E26
(reserve)

EGR temperature TEGR E27
(reserve)

Backup temperature RET E16
Backup analog REA N E37
(Optional)
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vanmar E-ECU Input

leas
VB
£7 E15
IGNSW  SHUDNSW |
3 Contact
E20 I pp-OP1 £23
ES lsrarrsw Contact | Engine start recogniion | STARTSW |8 \
E:: SNRPM  eALime|E12
Accelerator SW NI X Engine emergency stop | SHUDNSW Ei5
E38 lavee E32
LOAD-M [=== L
Key switch IGNSW E7 High side
-« E35 APS e > Y
NRPM-M [EZ — Pull down
Application input 1 APP-IP1 E24
E33 packRLY appoP2|E2
Fuel injection pump Application input 2 APP-|P2 Ei4 )
=1 - EA2 acksoL  aPPPt (il _
n— £, m Application input 3 APP-IP3 EQ \
App-ip7 LB
[:> e Application input 4 APPIP4 E17
APPP2 LEl _
o_ Speed sensor E19 b npm Application input 5 APP-IP5 E5 Low side
ETENRPM-GND  APP-IP3 LED I Pull Up
O CSD solenoid E41 lvan o Application input 6 APP-IP8 E6
APP-IP4 i
Coalent femparahus sensor E16 Application input 7 APP-IP7 E13 )
C) APP-IPS s
EZ8 [GND-A
EGR vahve motor i — E6
| 51— Pulse
f - RECAN [ E30_
Y bean can | B39 Input | Pulse Speed input (-) NRPM-GND E18
- RxD| E3 Speed input (+) NRPM E19
required parts) — ™ | E4 .
€27 reer £20 Backup speed sensor RENAPM E10 Low side
nnot be stopped due to e NC. =
1 1G terminal. ={Tw NC.[= Pull Up
lenuine altemator is used. GND GND-P

(:;lg-\x . [y _ Page.3
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Accelerator SW

%

Fuel injection pump

Raok
= Actuator

& Rack positon

o_ Speed sensor

O CSD solenod

Coolant temperature sensor

O

EGR vahve motor

1

/

required parts)

nnot be stopped due to
1 IG terminal.

/enuine altemator is used.

-
’-Q_I.Q-\
\ |
~ L
——

APPp2 | E14

APP-IP4 ——

E34 haaiN-RLY
£20
T 0P pReHTAMP
S TARTSW
E10 RenrPM
E4d [ pur.py FALLMP
E38
VGG LOADM
E35 laps
NRPM-M
—tiS RACK-RLY APP-OP2
#rucxsou. APP-IP1
E43 Lym
-— APP-IPT
E19 Linom
ETEINRPM-GND  APP-P3 [ E2
Edl lesocL
E16
APP-IPS
E28 |GND-A
E31 APP-Ps | EE
E21
E11 [STPM-A~D CANH
=
RECAN
E37 loean CANL
RxD
E26
2 AR s
€27 heGr ne
E25 Irw NC
GND_GND-P

YANMAR E-ECU OUtpUt

leas
Ve
E7 hansw  sHuDNSw |[E1S

Contact

Output

Contact

Rack actuator RACKSOL E42
Main relay MAIN-RLY £34
Rack actuator relay RACK-ALY E33
Air heater relay AIRHT-RLY £44
CSD solenoid coil CSD-CL E41
Trouble Monitor Lamp FAIL-LMP E12
Preheat lamp PREHT-LMP E23
Application output 1 APP-OP1 E20
Application output 2 APP-OP2 E2

High side

Low side

_ \ )

> High side
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Accelerator SW

%

Fuel injection pump

Raok
= Actuator

& Rack positon

(:)__ Speed sensor

(:} CSD solenod

Coolant temperature sensor

O

EGR valve motor

):Eswwo -
RECAN |——

required parts)

nnot be stopped due to
1 IG terminal.
\emjuganenmuxisused

-
'<dn:
\ |
~ L
-

APP-IP2 ———

APP-IP4 ——

leas
VB
E7 lGNSW  SHUDNSW
E34 hyain-RLY
E20
o [ 0P pREHTLMP
S TARTSW
E10 RenrPM
E4d [ oty FALAMPIE'Z
=2 javee LOADM|
B i
NRPM-M
E33 lpackRLly appop2|E2
Ed2 lpacksoL  appapt [E2L
43 bve
£36 |ops APP-IPT
E19 Linom
ETEINRPM-GND  APP-P3 [ E2
E41 bespcoL
E16
APPAPS
E28 [GND-A
APP-IP6
E37 bean canL [E3
RxD
E26
26 AR e,
€27 heGr ne
E25 Irw NC
GND _GND-P

Pulse

Pulse

Speed monitor NRPM-M E22
Load factor monitor LOAD-M E32
Stepping motor phase A | STPM-A E3N
Stepping motor phase B | STPM-B E21
Stepping motor phase C | STPM-C E11
Stepping motor phase D | STPM-D El

> High side
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vanman E-ECU Communication / Power Supply

E7 hansw  sHuDNSw |E1S

E34 hyAINRLY
552: APP-OP1 o v mp LE23
S TARTSW
E10 RenrPM
E12
E44 |y mur.my FAL-AMP S5
Accelerator SW
@Avcc LD ER
- E35 Lips Com- [Network [CANL CANL E30
NRPM-M [ 22 munic CANH CANH E40
ation CAN terminator RECAN E30
E33 lpackRLly appop2|E2
Fuel injection pump Senal BxD1 RBxD E3
e =2 RACKSOL  APPAP1 [E24— TxD1 T*D E4
£33 lave - Power |Output | Sensor 5V AVCC £38
Reck postton |  E36 |pps O supply Sensor GND GND-A £28
E14 Sensor 12V AVB E43
aPpp2 [E14
Speedsensor | E19 yppn i Input Power supply 12V VB £48
E18 [RNIOND. ORI —— Power supply GND GND E45
O CSD solenoid 7] —
appipa [EV7 Power GND GND-P E47
Misc. | Misc. Boot mode BOOTSW E20
Coolant temperature sensor E18 = -
C} ET APPPS [ ES e
28 IGND-A
EGR vaive motor E6
APP-IPE | =5

1
[
{

I ImEem

required parts)

nnot be stopped due to
1 IG terminal.
\enuing altemator is used.

pricih
’-QJ.Q—\
\ |
~ ’
-
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vanmarn Contact Input

ECU

Contact

o *{

Batt. 12V

S

N
v

T an !

input
1.2k

SW=OFF(opm)’i<SW=ON(cIose)
|

Voltage=High :

Voltage=Low ;ll
>

ECUlogic =0 ' ECU logic=1

High side Contact Input

ECU
VB
1.2k
Contact O
input
Souroe¢
10mA

SW=OFF (open) ; SW=ON(close)
>

Voltage=High
Voltage=Low

>
ECU logic=0

ECU logic=1

Low side Contact Input
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vanmarn High-side Contact Input

Pull Down Resistance

ECU ECU
Batt.12V Batt.12V
ii .
Sink | Sink |
10mA 10mA
Contact Contact )
input input
i12k

SW=0FF(open) LSW=ON(cbse) SW=0FF(close) LSW=ON(open)
> »
Voltage=High Voltage=High
Voltage=Low = Voltage=Low
L bie
ECU logic=0 ECU logic=1 ECU logic=0 ECU logic=1
Normally Open Switch Normally Close Switch
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=

=

»—— vanmar LOW-side Contact Input

ECU

Pull Up Resistance

Contact
input

VB

1.2k

-
-

LS
Source
10mA ¢'r

SW=0FF( npen}._

Voltage=High

SW=0N(close)
-

Voltage=Low

P
ECU logic=0

ok
ECU logic=1

Normally Open Switch

ECU

Contact
input

VB

12k

o

Source
10maA #

SW=0FF(close)
»

*SW=Danpen}

Voltage=High
Voltage=Low

P
ECU logic=0

ot

ECU logic=1

Normally Close Switch
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— vanmar Pull Down Resistance

ECU
Batt.12V
High
Contact «—e ()
input
“ Vague * < n?Low?
Low
SW=0FF(close) SW=0N(open)
>
Voltage=High _|_
\oltage=Low
>
ECU logic=0 ECU logic=1 Page.10
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— vanmar Pull Up Resistance

ECU

Hj’g/ggue “ F

Contact
input

Low

SW=0FF(close) | SW=0N(open)
>4

Voltage=High

Voltage=Low

o
ECU logic=0 ' ECU logic=1
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vanmar Contact Output

ECU ECU
Batt. 12V VB

Sink l Load J
Contact

output
O o
|E Souroel Load
Contact
output
/e
Tr=OFF ’!‘ Tr=ON Tr=OFF ’f‘ Tr=ON
Voltage=Low —————— - Voltage=Low
A" s
ECU logic=0 ' ECU logic=1 ECU logic=0 * ECU logic=1
High side Contact Output Low side Contact Output
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— vanmar Rack Actuator Output

PWM

ECU

PWM output

+
Short—

0.4ms

i

T

Long—

T

)

(Pulse Width Modulation)

s

L

E42 (RACKSOL)
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Transistor Switch

On

Off

On

Off

Small Current

vanman PWM Control

Rack Actuator Current

~/\

_—

~/\

_—

~/\

_—

~/\

_—

~/\

S~

High

Low

High

Low
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vanman EGR Valve Control

2 Phase Excitation Stepping Motor Type

Mi 1 7 P Rotor
:—«/‘T/\«T—gb ;i me
_w i __E @9,
m A Stator A
ow cow

A A |

B . | . B

" | B

B | B _

- t -1

Page.15
Quality Assurance Department



— vanmar CAN bus Termination

ECU ECU
== P CANL = » CANL
1200 [ 0 1200 |-,
CAN RECAN CAN RECAN
E40 » CANH o » CANH
(a) Without terminator (b) With terminator (standard)
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vanmar SPeed Sensor Input

Speed sensor
(magnetic type)

Nrpm[min-'] '
1 7 o
| ,

sensor el A
type) Hack posi \
P e
@) J 1 [
b~- _ - % < -\; y - l B

Nrpm [min '] = (fp x 2/12) x 60 = 10 x fp [Hz]
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vanmar Rack Position Sensor Input

4 5.0
=
L]
g
:?- Rack position sensor _
(Magnetic type} ack p 1 g A ||
0 Rack position [mm] . = =" |. '. AL
- |
1023 Voltage \ N
5 pCT BET v =
= i !
S —
E O
o]
2 J:_—,_/‘?@f
> - Map: AD values used
0 Voltage [V] 5.0
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o vanmar CW Temperature Sensor Input

30 8 ECU
— Thermistor resistance [K(] 5.0V
25 H% - - - Input voltage [V] | 2
%_ 20 \ . : | 4 > . 5k
5] h | o
E 15 = T 3 2
o \ : o 2 | |Inputvoltage [V] )
E 10 \ I . i 2
I -~
5 } e 1 ‘ ] Thermistor
1 il
i \’I\v—j s i
D 1 1 1 } 1

-30 0 20 80 00
Temperature [*C]

120

oy
L

Faid -
. i80.6 . 3204
19505 )
- 1180.% '
o o 20:85:0.5 sy ®
b It M PLATING
| 9 |l | f e )
LA k]
= =
- e BIEEE T
2
== .
M-S " ™
FIeE T um
. 580. 3
\Jiosm:IER

CEMNECTES CHLIR & WHITE
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vanmar Accelerator Sensor Input

E-ECU
5 "'-\nalog input
i\ Avcc(Eas)
i !
H3
1 VAPS(E35) Accelerator sensor
ADC :u: g (standard)
|
200k} :
K
ol
o
L
. [l 8
ADG : D {REAN (E37) »<. Backup accelerator
: : sensor (optional)
100k | :
I
V11
K) GND-A(EQB)‘
W
4
CANH l'f,‘;'i\\‘CJﬂ\NH'{anl —
CANL < A ICANL (E39)

%’AN input

Default analog input setting

T A
o |High idling y
[3]
4 3.0
L)
s
= [Low idli
@
- 0.7
0.2 a8
0 ! Inputvoltagev] ! 5.0
Ry . Ly
\Sensor error Sensor error
Optional analog input setting
High-idlin
D grridling
b 0.7
(=%
o)
g, Low idiing
q =
= 301 ™
02 46~
0 1 Input voltage [V] 1 5.0
« ’ L
\Sensor error Sensor error
Page.20

Quality Assurance Department



i
% YANMAR

Eng Torque Curve Control

Torque

30%

Mech. Governor Droop

|

Engine Speed

Virtual Droop

Isochronous

Batt. 12V Batt. 12V

VBI(E48)

F
N Select

I:.-'I D'rmp

ECU
APP-IP1(E24)

E45E47

—_
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‘K\;é;; YANMAR EGR Valve Control

&

Flow rate

-

0 L H
0 bz 5d

Step

Driven by Stepping Motor (Step 0-54)

Working Condition
Cooling Water Temperature : More than 60 C
Engine Load : Low load ( by PWM output)
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— vanmarn CSD ( Cold Start Device ) Control

Sub-port is closed

Solenoid Valve

E
e

CW Temp.

N Allows the fuel injection timing to
L B {f}‘ advance
TQ ( _____ % Easy Start ability
CSD actuation stop CSD actuation CSD actuation
temperature maximum time speed Increase
NV2 engine 5°C or lower 5 minutes 50min”’
NV3 engine 10°C or lower 5 minutes 75min”’
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x;i;“* YANMAR ON-Glow Control

After Heat (option)
(t=80s or CW Temp=107T)

o ON
MWW AP SLRy OFF, TART
D —————
. ¥ /;\:l\[/f
Alr Heater S
CW Temp. 1
35 35
o r a
w O
g g
5
a 10 E 10
1s ! AT
0 I el I I I [ 1 I I I I
-30 20 10 O 10 20 30 40 &0 -30 20 40 0O 10 20 30 40 5D

Coolant temperature [*C] Coolant temperature [*C]

b) Preheat time for glow plug

a) Preheat time for air heater
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vanmar Calculation Load Factor

ECU
low idle high idie
Rmax
/ﬁi?\
|
§ | Ract
i a
= 0-100% |y
g8
§ \
ST
Yo
Rmin
+
Speed
Ract >= Ridl

Load=(Ract-Ridl) / (Rmax-Ridl)*100[%]
Ract < Ridl
Load=(Ract-Ridl) / (Ridl-Rmin)*100{%]

E39
E40

53227 PWM Output
i L >|_J_

L<5%
<27 I—-ISITIS

5<=L<10%
= |_| 10ms |_|

95<=L<1 00%_\ I_l
L>=100% |

:>CAN Communication
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— vanmar Start Prevention Control

Safety Relay ( Standard)

P
<)) ON POSITION
X

OFF POSITION

v

L—»! Rack check(0.5s)

A | |
[ I
8 1 I Relay START
91 I I ECU | oI
%) : : £20 ey SW
| I
| 1 X Battery
A : : I I R E45.E4T Starting /;
. ! I : A motor
o I 4 \ /
% 1
AR >
\ 4 T T — >
Starter inhibit
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— vanmar Start Prevention Control

Starter Disable ( Optional)

start position

Key Switch

Starter Motor
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— vanmar Start Prevention Control

External Switch E24/E17 ( Optional)

START Eu-::siti-::n

Key switch

~ I OM position

.-y Ex: Safety pedal

r OFF position 3

i | ] ES
» P Self-diagnostics iE24 E7
— : : ON Starter Ena
& H H manual SW ECU Relay START
'-'g,_{ : = NO I::I _/;'
in : : E20 Key SW
I 1 OFF R -
! i I N E45,E47  gparting BE'“E‘W
' 1 | i *ﬁ a
I : i . /B m{:t{:r
0 I H W Enable * b
F| e
e >|
J + -

Disable
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— vanmar ldle Speed Control ( Option)

Low Idle Up High Idle Down
100 a /100 Shorten\ / Reduce \
50 Warm up Bule & White Smoke
» | .
-20

@ J\ Y,

7y 3 A I
oHdle Nosnernee :
0 Purpgse o2l Al & Hi-idle Speed Down
9 Speedy- -~ R ‘
g Automatically p/ SERLEL %’
B S T --.| Low-idle Speed Up
Dy e loweidle Tl T NG
\_ Accelerator Position WO Temp. -/
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— vanmar Speed Selection

Constant Speed ( Standard )

Batt.12V
E48
C) Enable | Speed 1 | Speed 2 Speed
Lamp SW SW SW Control
off - — Normal
APP-1P6 (E6) off off 1500min-t
ECU _
APP-1P4(E17) off on Low idle
on
APP-1P3(E9) on off 1800min-t
on on High idle
O
peed1 peed2 nable
E45,E47
a
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— vanmar Speed Selection

Constant Deceleration ( Optional )

Batt.12V
E48
< Lamp Enable | Speed 1 | Speed 2 Speed
SW SW SW Control
off — — Normal
ECU APP-IP6 (E6) off off 20%
APP-1P4(E17) off o Normal
] on
APP-IP3 (E9) on off -
O on on Normal
peed1 peed2 nable
E45,E47
a
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— vanmar Speed Selection

Constant Deceleration ( Optional )

Engine Speed [min-]

High idle

Low idle

min

im ax

|__.-Deceleration 1=85 [%0]

___}---"Deceleration 2 =70 [%0]

Input from acceleration lever =N i[min-]
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— vanmar Speed Selection

Auto Deceleration ( Optional )

Batt.12V Enable | Speed 1 | release Speed
SW SW SW Control
off — — Normal

E48 off off(4s) | Low idle
Enable s/iw on off on Normal
on off(4s) | 1800min-t
on on Normal
ECU APP-1P6 (E6) s

APP-1P4(E17)

APP-IP3(E9)

peedl Release | 8 D Enable <>

Off: Low idle relay
E45,E47 On:1800min-1

a 7; a
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vanman High ldling Limitation

Batt. 12V
- .
E48 { &
High idling
i 4l
Limit speed (droop
w0
ECU APP-IP5(E5) % Limit speed (i
©
APP-IP7(E13) = |Low idlj

igh idling gHigh idling

Tl

l’ ’
0 0.7(Standard) 3.0(Standard)

selection limitation
E45.E47 L Input voltage [V]
/
s /A /8
High idling High idling Limit tandard set val
limitation selection SW e ik b i
SW APP-|P5(ES) APP-IP7(E13) Droop Isochroous
OFF - Speed command from the accelerator
ON OFF 1900 [min™] 1900 [min']
ON 1700 [min] 1700 [min']
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