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Installation

Electrical component wiring diagram
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Installation

Drive Unit assy.

Bicycle frame \

263
(%] 11 Nm (1.1 kgf/m) |

[2] 22 Nm (2.2 kgf/m)

[2] 45 Nm (4.5 kgf/m) |

Order

Job/Part

Qty

Remarks

NO Ok WD =

Removal of the Drive Unit
assy. from the bicycle
frame.

Lock nut

Spider & Chainring(s)
Bolt (M6)

Washer

Bolt (M8)

Washer

Drive Unit assy.

= DD MNOMMNMN ==

Follow the work procedures for removal.

Left-hand screw

Reverse the removal process for installation.




Installation

Introduction

NOTICE

Because a Drive Unit assy. is a precision
machinery, do not disassemble or exert any
strong force on it (for example, do NOT hit
this product with a hammer).

Especially the crank axle is directly con-
nected to the inside of the Drive Unit assy.,
any large damages inflicted on the crank
axle may lead to failures.

Removing the Drive Unit assy.
Remove the parts in the order listed in “Remov-
al of the Drive Unit assy. from the bicycle frame”.

TIP
To remove the Drive Unit assy. from the bicycle
frame easily, loosen the bolt (M6) [6] 2—3 turns,
and then lightly tap the bolt head with a plastic
hammer to push in the protruding portion [a] of
the Drive Unit assy. plug.

Installing the Drive Unit assy.
1. Install:
e Drive Unit assy.[1]
 Bolt (M8) and washer x 2 [2]
* Bolt (M6) and washer x 2 [3]

TIP

* Before installing the Drive Unit assy. to the bi-
cycle frame, lightly tap the protruding portion
[a] of the Drive Unit assy. plug with a plastic
hammer to push it in.

* Apply LOCTITE 263 to the threaded portion
of the bolt (M6) [3].

e Do not fully tighten the bolt and washer.

2. Tighten:
* Bolt (M8) and washer [2] x 2

[V |22Nm (2.2 kgim) |

[2] 45 Nm (4.5 kgf/m) |

 Bolt (M6) and washer [3] x 2
[V |11 Nm (1.1kgfim) |

3. Install:
Spider & Chainring(s) [4]
Lock nut (Left-hand screw) [5]
4. Tighten:
Lock nut (Left-hand screw) [5]

[\ [45Nm (4.5 kgfim) |
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Display Unit

[%2] 2 Nm (0.2 kgf/m) |

[“] 0.8 Nm (0.08 kgf/m) |

Order

Job/Part

Qty

Remarks

© 00N OB~ WNh =

Removal of the display
and switch from the bicy-
cle handle.

Bolt

Rubber adapter
Clamp

Bolt

Bolt

Display cover
Display

Screw

Switch

Follow the work procedures for removal.

Reverse the removal process for installation.




Installation

Speed Sensor

[“2] 5 Nm (0.5 kgf/m) |

-(®

@

>

Boss(on bicycle frame)

4
[%]2 Nm (0.2 kgf/m) | \ ~

3 /®/ , °

O=——O @O=5mm
@=<10mm

X o
iy

Cutout

Magnet sensor

Check the center location (D of magnet sensor,
and the gap @) between magnet sensor and pick
up.

Order

Job/Part

Q'ty

Remarks

a b~ O =

Removal of the speed

sensor from the bicycle.

Bolt

Pickup assy.
Bolt

Hoop

Magnet sensor

—t ot o,k

Follow the work procedures for removal.

Reverse the removal process for installation.
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Tightening Torque

Unit: Nm  kgf-m (in)

locations | diameter | OV | " torque Notes

Left hand screw

Drive sprocket lock nut M32 1 45 (4.5) The part can be removed and installed using a
commercially available bottom bracket tool.

Drive Unit fixed bolt M8 2 22 (2.2)

Drive Unit fixed bolt M6 2 11(1.1)

Display clamp fixed bolt - 1 3.75 (0.375)

Display fixed bolt - 2 2(0.2)

Display cover fixed bolt - 4 0.8 (0.08)

Switch fixed screw - 1 0.8 (0.08)
Because the parts are provided by the bicycle

Pickup assy. M5 1 5(0.5) manufacturer, the tightening torque is for
reference only.

Magnet sensor - 1 2(0.2)

Other, general tightening torques

The tightening torques of bolts and nuts other than those with tightening force for specified locations is
determined by the screw diameter (width between two surfaces) and the pitch.

A

Pitch

/; Width between surfaces
Y

| Screw diameter

Screw diameter (width
between two surfaces) Tightening torque
x pitch
1.5t02.5Nm
M4 (7 mm) x P0.7 (0.15 to 0.25 kgf-m)
3to4.5Nm
M5 (8 mm) x P0.8 (0.310 0.45 kgf-m)
5t0 8 Nm
M6 (10 mm) x P1.0 (0.5 t0 0.8 kgf-m)
1210 19 Nm

M8 (12 mm) x P1.25

(1.2to0 1.9 kgf-m)
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Diagnosis function

Diagnosis function

System malfunction

This model is equipped with a self-diagnosis function in order to ensure that the assist system is oper-
ating normally.

If this function detects a malfunction in the system, it immediately operates the assist system under
substitute characteristics and displays the error indication to alert the rider that a malfunction has oc-
curred in the system.

For details about error codes, see the error code tables.

In addition, the Yamaha e-kit diagnostic tool can be connected to this model for more detailed trouble-
shooting. For details, see “YAMAHA E-KIT DIAGNOSTIC TOOL.
List of Error Codes Displa

Error | Error message Power assist behavior

Display pattern codes [1] [2] Fault device and error code record
i . METER Drive Unit — Display unit
LED indicator: RED 12 |CHKCONN communication Power assist is normal.
DU-METER . . Error code does not record.
> 13 | INGOMPATIBLE | Display unit
—— 31
VARIARA 32
*— ™ 33
'ﬂ TRQ SNSR
‘ ,' 34 |pWROFRF/ON |Torque sensor
Al’ ’ hll... s 35
(11— 31)TRE SHSR 36
[2]— PHR OFF/0H 37
- 38 |CRKSNSR
o T I 39 PWR OFE/ON | Crank sensor
Alternately 61 g\?VﬁTOFF/ON Controller
displays MOTOR P ist will stop aft
62 Mot ower assist will stop after
PWR OFF/ON oter determine the error.
LED indicator: RED 63 Error code will record.

CONT
66 PWR OFF/ON Controller

> 64
MOTOR
67 |pwROFF/ON |Motor

ENCODER
3 i 68 PWR OFF/ON | Encoder
.!!'._ Y '! A BATTERY Battery
73 PWR OFF/ON
R FER
/
DC/DC
]| 79 PWR OFF/ON DC/DC converter
— _\_’—’ |
)Bﬂ [T T T 1111
2 ——— '——
'
y ‘ .18
SPD SNSR Power assist is normal.
I SI][]-_S- H‘(Smﬁrl - CHK MAGNET Speed sensor Error code does not record.
Even if the power switch is pressed Power assist will stop after
to turn the power on, the power turns - - Drive Unit - Battery determine the error.
off automatically after 4 seconds. Error code does not record.

2-1



Diagnosis function

(I HEWU
~SPEED SHSR

[2]

Self-diagnosis mode

This is the mode in which each type of diagno-
sis and the content of error codes, which are
stored when there is an error, are displayed. You
can switch between speed sensor diagnosis
mode, Drive Unit diagnosis mode, and error log
check mode by the display unit operation.

Operating procedures to self-

diagnosis mode

1. Make sure that the power is turned off to the
display unit.
Press the power switch [1] to turn on the
power.
When the power is turned on, the initial dis-
play sequence is shown, and then the dis-
play will return to normal.

2. Press the power switch [1] again, and contin-
ue pressing the switch until the DIAG MENU
[2] is displayed (approximately 10 seconds).
Confirm that the DIAG MENU is displayed,
and then release the power switch [1].

TIP
Steps 1 and 2 must be performed within 30 sec-
onds.

3. Press the assist mode switch [3] or [4] to
change the DIAG MENU.

4. Press the function select switch [5] to enter
the selected self-diagnosis mode.

TIP
If you pressed the wrong switch, turn off the
power and perform steps 1—4 again.
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Self-diagnosis mode table

Layer 1 Layer 2 Layer 3 Layer 4 Description
DIAGEEY DIAG ion-
SSPEED SHSR | | | SPEED SHSR Checks he functon

ality of the speed

Speed sensor Speed sensor sensor operation
diagnosis mode rotation check
DA Displays the condi-
DU TORGUE tion of the torque

[F HEHU
DU TEST

Drive Unit
diagnosis mode

A b =]

Torque sensor

reference voltage

sensor reference
voltage

o

DIAG 4
DU CURRENT

Checks the function-
ality of the motor
current (%)

Motor current

DIAGYELY Displays the error
DU RESULT from the motor and
Error display controller

DIAG
DISPLAY

Checks the function-
ality of the display

Normal display

Display unit unit operation
function check
All segments
llluminate
DIAGE; MIVEHIST Retrieves the fault
$ERROR THFD HO ERROP records from the
Error log Error log cont.roller to display
check mode results the list of error codes
IRTEESHARD. H .
kKKK Imports the display
hardware version
Meter hardware
%;qu f Imports the display
W HENL firmware version
SUERSTON Meter software
Firmware ver. IITTFSHARD. DU Imports the Drive
check mode AN Unit hardware
Drive Unit hardware version
ONETE+SOFT. DU Imports the Drive
HERRRHRRRK Unit firmware ver-
Drive Unit software sion
DIAGE)I
S<EXIT> EXIT
EXIT




Diagnosis function

IHTF MENU
TSPEEU SHSR

S——-—
1y

DIAG
SPEED SHSP

[1]

2-4

Speed sensor diaghosis mode display
method

To determine if the controller is correctly recog-
nizing the speed sensor signal, rotate the wheel
to which the speed sensor is connected and
make sure that the number of rotations of the
wheel indicated matches the actual number of
rotations.

1. Enter the speed sensor diagnosis mode.
See “Operating procedures to self-diagnosis
mode”.

2. When you raise and rotate the wheel (with

the speed sensor), the rotation number dis-
play [1] on the display unit will change.
Before rotating the wheel (with the speed
sensor), <0> will be displayed on the rotation
number display [1] of the display unit.
Each rotation of the wheel is counted. The
rotation number display shows up to <999>
and will return to <1> when the wheel is ro-
tated 1,000 times.

TIP

¢ You should at least rotate the wheel (with the
speed sensor) 3 times and make sure that
<3> is displayed.

e |f the speed sensor malfunctions, the number
of rotations displayed on the display unit will
increase before the wheel (with the speed
sensor) is rotated even once, or the number
will not increase even when the wheel (with
the speed sensor) is rotated once (or there is
a delay in the increase in the value).




Diagnosis function

Drive Unit diagnosis mode display method
You can check the status of malfunctions in the

Drive Unit.

1. Enter the Drive Unit diagnosis mode.
See “Operating procedures to self-diagnosis
mode”.
Press the light switch [1] to select the torque
sensor reference voltage, motor current, er-
ror displays (<E2>, <E4>), and the display
unit function check.

List of Drive Unit diagnosis mode display methods

Inspection items Display
17 rc

1) Torque sensor LA i ﬁ'—' Values are displayed

f It e T from 0.0t0 5.0 (V
referencevoltage | URBUC Dm0 v

I Press the light switch Q
os n Ty | ﬂ Motor output current in

2) Motor current i 1] 1 “HIGH” mode is dis-

) Motor cu DIAG o m’ "y | |playedas 0to 100 (= %

DU CURRENT DU CURRENT output)

Press the light switch Q

When there is an error,

R rnn — — s either (E2) (motor) or
DTHU N S ,g.. ",! l!" :.g (E4) (controller) is
3) Error display BT e T b Al - 4. 8 displayed.
UL KEaUL] MEEER | MEEER || +There s no display
DURESULT | [DURESUT | | \when there are no
errors.
/i Press the light switch Q
R All segments are
4) Digplay unit |5!-'ILI EEI i E I(Igjergl:wztr?tg.that are not
function check I_I !"}||_JI!|]|I|,,| illuminated indicate a
malfunction.)

Press the light switch ori S nPress the power switch Q

Power turn off

2-5



Diagnosis function

[1]

[}
1

DIAG
DU TORBUE

2]

'-ﬂ

1
-
A = ==
/I

e W
DU TOROUE

* Determining whether or not the torque sensor
is good
0.2t0 1.1V =normal
If the torque sensor is outside of this range
->Implement the torque sensor reference

voltage adjustment function.

If the torque sensor remains outside of its
normal range after torque sensor reference
voltage adjustment
->Torque sensor malfunction (replace)

2-6

1) Torque sensor reference voltage

1. Torque sensor reference voltage display

a. <1> is displayed in the diagnosis mode dis-
play [1] of the display unit for several seconds.

. Displayed in units of 0.1 V in the diagnosis
data display [2] of the display unit.

. The torque sensor is normal if the display
voltageis 0.2to 1.1 V.
Perform a torque sensor reference voltage
adjustment if values outside of this range are
displayed.

. Press the light switch of the display
unit.

e. Proceed to 2) Motor current.

Torque sensor reference voltage
adjustment function.
Turn the power on to the display unit and let it
stand.
Guideline: Until the power to the display unit
is turned off automatically (about
5 min.).

TIP
Do not place feet on the pedals while perform-
ing a torque sensor reference voltage adjust-
ment.
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1
i

I

-

DIAG
DU CURRENT

o

[1]

BN g B —
wpn i
] I &
% e l‘
‘9

]

I
1

DIAG
DU CURRENT

o

[1]

2) Motor current

a. The diagnosis data display [1] of the display
unit displays the motor output current (%).

b. Confirm that the diagnosis data display [1] of
the display unit displays <100> when apply-
ing the rear brake and strongly pressing on
the pedals.

* <100> is displayed: good

* <100> is not displayed: If the bicycle was
ridden immediately before checking the
motor current, it is possible that the battery
or the controller temperature control is
working; therefore, wait until the bicycle
cools down.

If the bicycle was not ridden immediately
before checking the motor current, recheck
using a battery that is operating properly.

* <100> is not displayed: The battery re-
sponse is weak in winter (low tempera-
tures), so use a battery that has been
stored in a heated room.

* <100> is not displayed: Replace the con-
troller assembly.

c. Press the light switch of the display
unit.

d. Proceed to 3) Error display.

2-7
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'-“ '-‘

4

DIAGRET

DU RESULT

[1]

3) Error display

a. When there is a malfunction, <E2> (motor) or
<E4> (controller) will be displayed on the di-
agnosis data display [1] of the display unit.

TIP
Check the error code if <E2> or <E4> is dis-
played.

'-“ ' |
N
I

"

/I

MTF ERR

DU RESULT

[1]

b. Press the light switch of the display
unit.

c. Proceed to 4) Display unit function check.

TIP
Check the error code if <E2> or <E4> is dis-
played.

e When there is no malfunction, the next
[DISPLAY] is displayed without the diagnosis
mode [ERR] being displayed.

* Perform a final check to make sure there is no
error display in this mode when performing re-
pairs or replacing parts.

DIAG
DISPLAK

T l-'A

' ’;!l Il

A’n

2]

4) Display unit function check

a. Press the function select switch “SELECT” 2
of the display unit.

b. All segments of the display unit [2] will illumi-
nate.

c. Replace the display unit if there are segments
which are notilluminated.

d. Press the power switch “ I ” of the display
unit.

e. The power to the display unit is turned off.
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List of error log check mode display methods

Error log check mode display method
The three most recent types of error codes which

are stored when there is an error are stored.

1. Enter the error log check mode.

See “Operating procedures to self-diagnosis
mode”.

The display unit displays the three most re-
cent error codes. To display the error codes,
press the assist mode switch [1] or [2].

“NO ERROR” will be displayed when there
are no errors.

Press the power switch to turn off the display
unit.

Press the assist mode switches [1] or [2] tO
switch the display.

When there are
no error codes

DIAGIM
NO ERROR

When there are
1-3 error codes

DIUTEHIST 1/3 »

=

i WEEHIST 2/3 DR IST 373
J1)TRI SHSR b2 JHOTOR 71)BATTERY
How to delete the malfunction histor

(3]

MAHIST 173
J1JTRO SHSR

1.

TIP

While pressing the light switch [1] during the
error code display, press the assist mode
switches [2] or [3].

. When the history is deleted, “NO ERROR” is

displayed. Press the power switch to turn off
the display unit.

Be sure to clear the diagnosis history after re-
placing the motor or other parts.
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(ITETESHARD. H

Fokk— k- ok

Firmware ver. check mode

You can confirm the version information for the
hardware and firmware of the Drive Unit and
meter.

1. Enter the firmware ver. check mode.

See “Operating procedures to self-diagnosis
mode”.

2. Press the assist mode switch [1] or [2] to dis-
play the version information for the meter
hardware, meter firmware, Drive Unit hard-
ware, and Drive Unit firmware.

TIP

For details about the displayed version informa-

tion, refer to the information supplied separately
by Yamaha.

List of firmware ver. check mode display methods

Items

Display

1) Meter hardware version

IIETE<HARD.

E Sk i+

2) Meter firmware version

IIETE=SOFT.

AR

3) Drive Unit hardware version

DITE=HARD. DU

AR

4) Drive Unit firmware version

IETESOFT. DU

PSS LSS

2-10
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List of error codes and corresponding assist operation

cEJQZL d';“"',li’::te Fault details Restoration condition Action
1. Replacg,I the display unit
: .. | Stopped the communications to assemoly. .
12 | Display unit the display unit If the system will not detect any 2. Replace the wire lead 2.
3. Replace the controller
errors, the system can return to assembly.
Drive Unit normal immediately.
13 |- S;’Se Iam Communication data failure to Replace the display unit assem-
it Y| display unit bly.
No communication signals
Disconnected
31 -circui .
Sh.c.>rt C|r(.:U|ted If the system will not detect any | 1. Replace the torque sensor
Wiring failure between the errors, the system canreturnto | assembly.
torque sensor and the controller | normal when the power is 2. Replce the controller
Wiring failure between the coil | cycled. assembly.
30 and the circuit board (wire
Torque chattering: nearly disconnect-
sensor ed)
33 Abnormal no-load voltage If the system will not detect any 1 Perf the t
34 Abnormal voltage (detected errors, the system can returnto | ' ef orm the l?rque 3¢_ans{or
35 during running / with high normal when the power is re ertence voltage adjust-
constant voltage) cycled. 5 g‘enl e thet
36 Abnormal voltage (detected (When the system dgtects ) a sespeﬁwct()ely e torque sensor
during running / others) same error several times, the 3. Replace the controller
system can not return to normal | =
Abnormal voltage (detected : : assembly.
37 during running at low speeds) even if the power is cycled.)
. Replace the torque sensor
Torque sensor or crank sensor | |f the system will not detect any .
38 Crank failure errors, the system can return to assembly or controller assem
' Yy : bly or drive axle assembly.
sensor . normal when the power is
39 Short-circuited or crank sensor cycled. Replace the controller assem-
failure bly or drive axle assembly.
Abnormal voltage of the sensor
for U phase current whilethe | |f the system will not detect any
61 | Controller motor is not operating errors, the system can return to | Replace the controller assem-
Abnormal voltage of the sensor | normal when the power is bly.
for W phase current while the | cycled.
motor is not operating
Over current is applied to the U
phase of the motor
Over current is applied to the V
phase of the motor
Over current is applied to the W The system can not return to
hase of the motor -
62 | Motor P 5 - normal even if the power is Replace the controller assem
Abnormal current is appliedto | cycled. bly.
the U phase of the motor
Abnormal current is applied to
the V phase of the motor
Abnormal current is applied to
the W phase of the motor

2-11
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(:Eor ggrs dI::lliI(I:te Fault details Restoration condition Action
63 Failure in data reading If the system will not detect any
errors, the system can return to
66 External memory data error normal when the power is
EEPROM error cycled.
Detected circuit board tempera- | If the system will not detect any
Controller | ture is too low (—20°C errors, the system can return to | Replace the controller assem-
i bl
Detected circuit board tempera- 23(';{23' when the power is v
64 ture is too high (125°C) :
(including DC circuit) (When the system detects
- same error several times, the
Sensor on the board is nearly | system can not return to normal
detached even if the power is cycled.)
2 lead wires are disconnected
Yellow lead wire is disconnect- .
ed (U phase) If the system will not detect any | 1. Replace the controller
67 | Motor Blue lead wire is di tod errors, the system can return to assembly. _
ue lead wire Is disconnecied | normal when the power is 2. Replace the wire lead 3 or
(V phase) cycled. wire lead 4 or wire lead 5.
White lead wire is disconnected
(W phase)
. oo 1. Check th -
Disconnected or led wire is fih i q tC())rec @ encoder connec
short-circuited the system will not detect any :
68 | Encoder errors, the system can return to 2. VRVie;glace the encoder lead
normal when the power is 3. Repiace the controller
Black wire is short-circuited cycled. assembly.
4. Replace the motor assembly.
1. Replace the plug D.C.
receptacle or wire lead 2.
71 Can’t receive data from battery 2. Replace the controller
correctly If the system will not detectany | assembly.
Batter errors, the system can return to | 3. Replace the battery assem-
y normal when the power is bly.
cycled. 1. Replace the controller
73 Detected battery voltage is too assembly.
high (45V) 2. Replace the battery assem-
bly.
If the system will not detect any | 1. Replace the external DCDC
DC/DC errors, the system can return to converter.
79 converter Abnormal DC current normal when the power is 2. Replace the controller
cycled. assembly.
1. Check the speed sensor lead
connector.
Speed If the system will not detect any |2. Check the gap between the
- sgnsor Speed sensor disconnected errors, the system can return to pick up and the magnet
normal immediately. Sensor.
3. Replace the speed sensor
set.
1. Check the battery communi-
. cation connetor.
_ Drive Unit Communication error between grtrgiss{ﬁf;n ;\{gm%ﬁert:ﬁr?\% 2. Replace the plug DC.
- Battery the Drive Unit and the battery normal immgdiatel 3. Replace the controller
Y assembly.
4. Replace the battery.

2-12
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YAMAHA E-KIT DIAGNOSTICTOOL

This model uses the Yamaha e-kit diagnostic tool to identify malfunctions.

For more information about using the Yamaha e-kit diagnostic tool, refer to the operation manual that
is included with the tool.

Functions of the Yamaha e-kit diagnostic tool

Drive Unit malfunction diagnosis:

Drive Unit malfunction codes recorded on the controller are read, and the contents are displayed. The
freeze frame data (FFD) is the operation data when a malfunction was detected. This data can be
used to identify when the malfunction occurred and check the Drive Unit conditions and running con-
ditions when it occurred.

Drive Unit system function test: Check the operation and the output value of each sensor
and actuator.
Battery information: Displays the battery data.

Connecting the Yamaha e-kit diagnostic tool

1. Make sure that the power is turned off to the
display unit.

2. Continue to press the assist mode switch
(down) [1] and power switch [2] over 2 sec.

3. Confirm that the “PC CONN” is displayed,
and then release the assist mode switch
(down) [1] and power switch [2].

4. Open the USB receptacle cap [3] of the dis-
play.

5. Connect the USB cable to the switch and
computer with the Yamaha e-kit diagnostic
tool.

TIP

¢ After disconnecting the USB cable, be sure to
close the USB receptacle cap [3].

* For the USB cable, use a Type-A to Micro-B
cable thatis not an OTG cable.

* When the Yamaha e-kit diagnostic tool is con-
nected to the vehicle, the operation of the mul-
tifunction meter and indicators will be different
from the normal operation.
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