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Objectives @ 1A RAE

1. Familiar with the composition of E70 motor and control system and
functions of its components

2. Familiar with the working principle of the E70 motor and control system
3. Troubleshoot the E70 motor and control system

4. Master the removal and refitting and replacement methods and service
precautions of the E70 motor and control system



—. E7ORBHI RIS R iR Q) 1amm=

E70RBHLR I RGHENERRIRINERSE , (FHA !

. eI BRIEE BEEC R/ IEE | OIRENECIRAERNA.

. WERFPHNENTEHZRESDC-DC , ERERZFENER | e RERN
LAVEGRHRE , XISEEHITFE,

3. %mﬁl‘?ﬁﬂ%%lﬁHﬂ"EEEJZT%E?’:"“%‘J%%VCUE’\JI)JﬁEO

N B

! HiAE ! JHE it i T4
| | |
7 [ EE N
;E -
[EE
IRkzhes | FEANL
Mo g
Ty
- T
8 | R e =
3&3 1 M
pTC | | #E “
b
‘\ ll | /




I. Overview of E70 motor and control
system ) 1.4 RASE

E70 motor and control system, as the power system of the vehicle, has the functions:
1. Converting electrical energy to mechanical energy power the drive wheels.

2. The MCU in this system includes DC-DC MCU, which acts for DC voltage reduction
and can convert the high voltage to a low voltage of about 14V to charge the
battery.

3. The MCU integrates the functions of the VCU.
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I. Overview of E70 motor and control

_system Y/ f @RS

Composition of motor and control system

Motor and
Control System

Motor and

reducer MCU Cooling system
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I. Overview of E70 motor and control
_system

Q) L@ mm=

Operating mode of motor and control system

2. Power generation mode

1. Electric mode (drive mode) (energy recovery mode)

Wheel Wheel
Reducer, axle shaft Reducer, axle shaft

Motor

MCU MCU

=
-

Traction battery Traction battery
system system
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I. Overview of E70 motor and control RN
“system ) L mmz

ECO/SPORT mode and energy recovery intensity adjustment of motor

1. After being switched to the ECO mode, the vehicle enters the ECO mode, and in this mode, energy
consumption will be reduced and acceleration will be declined compared with traveling in the
normal drive mode.

2. After being switched to the SPORT mode, the vehicle enters the SPORT mode, and in this mode,
acceleration will be improved and economical efficiency will be declined compared with traveling in
the normal drive mode.

3. Three energy recovery intensity of “weak” , “medium” and “strong” can be achieved based on
the energy recovery intensity adjustment function. The higher the energy recovery intensity, the
more obvious the energy recovery, and the vehicle's coasting deceleration is increased.

These functions all have a memory, and the vehicle will remain in its original state the next time it is
started, and corresponding indications will be displayed on the instrument panel.

Mode indicator
lamp

SPORT mode button  Energy recovery
indication



. E70FBH A = R Fetihik

) 14w

FH

AR SEL
=2p S FKHL RIS EBA
TYEREEE 240 ~ 420V
e/ IE(EIN=R 42/90kW
e/ &(EHE 100/260Nm
EBRIEE 10500rpm/min
BRI, K&




I. Overview of E70 motor and control

_system

) LA RAE

Technical parameters of motor

Type of motor

Permanent magnet
synchronous motor

Operating voltage range 240 ~ 420V
Rated/peak power 42/90kW
Rated/peak torque 100/260Nm

Max. speed

10,500rpm/min

Cooling method

Water cooling
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I. Overview of E70 motor and control

_system Q) 1A mmE

Motor type: three-phase permanent magnet synchronous motor

Built-in sensor: motor speed sensor (phase sensor) and stator
temperature sensor

Internal structure of motor: the stator is a three-phase Y-connected
coil, and the rotor is a permanent magnet.
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I. Overview of E70 motor and control @ f A TR
[ | k=
system Q& R
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Power increase (90 kwh —

g;’;{ﬂ% £70 90 260 43 10.8
110 kwh) E70 anniversary 110 260 . 9.9
Increase of acceleration per
100 km (10.85 N 9.95) Emgrand EV450 120 250 41 9.3

BYD e5 450 160 310

BAIC EUS 160 300 34 7.8

The design of the stator and rotor of the drive motor is optimized to improve
the efficiency of the motor. The overall efficiency of NEDC is increased from
86% to 89%, which reduces energy consumption and enhances the range.

Optimized design of the electric drive assembly increases the maximum
power by 22%.

Motor and electronic control strategy optimization, system matching
development, to achieve cruise control function

Charging power is improved from 60 kw to 90 kw, significantly increasing the
charging rate.
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I. Overview of E70 motor and control

_system ) 1A TRAE

MCU: Receiving driving condition signals such as acceleration, braking,
gear position, etc. to provide power distribution for the three-phase
terminal.

Built-in sensor: current sensor and temperature sensor
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I. Overview of E70 motor and control |
iystem @ ﬁ@&;ﬁﬁai

Relevant indicator lamps and alarm lamps of motor and control
system

Sﬁﬂ;ebnecre Drawing Notes
1 iG Motor power/energy recovery table
\
2 =N Green Ready indicator lamp
3 -Re‘CI DC/DC charging system malfunction alarm lamp
4 ='Ye”°‘” Vehicle function limited alarm lamp
5 -Red High voltage system alarm lamp
6 ={|iI]ReQI Drive motor malfunction alarm lamp
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I1. Working principle and circuit diagram |
of E70 motor and control system @ 1@ RAE

Analysis of working principle and circuit diagram of motor and
control system
1.DC-DC charging

Traction Battery System
(ignition ON or traction battery

charging)
2.350+ 2.350- Power supply +
Power supply -
) 1.12V+ Signal
MCU 12V battery
(built-in DC- 3qav+ |
DC)

4. Information of
charging indicator lamp
4. Information of

charging indicator lamp Instrument

(5. Charging alarm -Red
lamp off)

Low voltage
CAN
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II. Working principle and circuit diagram of
E70 motor and control system Y 1A RS

Analysis of working principle and circuit diagram of motor
and control system (EO class taxis)
2. Start READY

Traction Battery System

(ignition ON)
2. Gear positiony 350 1.350-
information Power supply +
(P/N)

Shift lever

Power supply -
2. Brake signal

Brake switch MCU
(3. READY allowed)

Signal

. 2. Starting
Ignition  signal

Switch
4. READY information

4. READY information

Low voltage Instrument
CAN bus (5. READY lamp on)

===m\4 Green
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II. Working principle and circuit diagram of

E70 motor and control system

@95@%@5

‘ Analysis of working principle and circuit diagram of motor and
control system (EO and E1 class taxis)

2. READY

Start 2. Button
switch 59"

PEPS

2. Brake
Brg ke Signal
switch

Traction battery system

(ignition ON)
1.350+ 1 11.350—
MCU

(4. READY)
3. READY request 5 READY
information information
3. READY request 5. READY
information information

Low voltage

CAN bus

Power supply +

Power supply -
Signal

Instrument
(6. READY lamp
on)

=I==Ig\"d Green
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II. Working principle and circuit diagram of |
E70 motor and control system @ 1R RAE

Analysis of working principle and circuit diagram of motor and control system
Traction battery system

3. Motor motion (ignition switch turned to
ON)
1. Gear position information 350+ ‘ 1 350-
Shift lever (R/D) W
. 1. Release brake signal < u >
Brake switch MCU < \/ >
2. Acceleration e i
Accelerator pedal formation (built-in current and fffaesi Z'i%?;lb
it Temperature sensor Motor
position sensor 2 Vacuum e SElS
formation (1. Power distribution
Vacuum sensor in idling) Temperature
. . .2 . signal
2. Drive mode selection (2. Power distribution™
ECO/SPORT button -information X in acceleration) ——
. 3. Brake strengt O] g X
Master cylinder information (3. Power distribution (- Data and fault
in recovery mode) ! : information

pressure sensor 3. Energy recovery intensity information High

Energy recovery selection information CAN Diagnosis

intensity button 4. Data and

4. Data and fault information 1. P gear lock position
fault information Low P information
ear
SIS voltage contrgol unit
(5. Motor energy indication) CAN Power subply +
(6. Fault lamp indication) upply

Power supply -

Signal
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I1. Working principle and circuit diagram of
'E70 motor and control system

) 1A mAE

Working principle and detection method of accelerator pedal position sensor:
Principle: Two Hall position sensors, 5V power supply and grounding are shared,
and the signals of two signal lines are reversely changed.

Detection: The multimeter measures the 5V power supply and grounding of the
sensor, and the data stream can be read by the scan tool during operation.

008 R
4 "_" M —~
1 N ) \ e | .
24 L U0 Ol Acceleration
X YA A \ ~ r Slgnal
Accelerator— 2244 B 00
pedal ECU
osition R o _
P 928 R (.54 A
sensor oS — 45V
[.\_ _f\ \ l _I_,""'_\'\ .
140 Y /I Acceleration
signal
QN4 b 0) [
S ¢ —|GND
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II. Working principle and circuit diagram of |
'E70 motor and control system @ f@ K%

Working principle and detection method of master cylinder pressure sensor:
Principle: Variable resistance pressure sensor

Detection: The multimeter measures the 5V power supply and grounding of the
sensor, and the data stream can be read by the scan tool during operation.
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I1l. Troubleshooting of E70 motor and /N
_control system @ ﬁﬁﬁﬁﬁE

The motor and control system has the function of fault self-diagnosis,
and has an independent diagnosis address. The special scan tool can

be used to diagnose the system to troubleshoot according to the
principle of the circuit diagram.

Common fault phenomena and causes are as follows:

Common fault phenomenon (provided the Recommended countermeasures
battery can be powered with heavy current)
Failure to realize DC-DC charging function Check the MCU and high and low voltage
connections.
READY unavailable Check the related signal components, PEPS control
unit, VCU, and MCU.
READY allowed, but unable to drive Check the related signal components, the motor and
reducer.
Motor speed limit Check the MCU, motor, vacuum, and temperature.
Motor overspeed Check the motor load for open circuit (reducer, axle
shaft, wheel).
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IV. Precautions for service of E70 motor ~
_and control system Y 1A RMAE

The MCU has two different types of spare parts (due to software program
differences, one type without anti-theft information such as ESK code, one
type with anti-theft information such as ESK code). When replacing the MCU,
it is necessary to select spare parts according to the vehicle configuration.
When replacing the MCU of the vehicle with the smart key system, it is
necessary to write the anti-theft related information (refer to the anti-theft
system courseware for details).

MCU
(With smart key system)
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IV. Precautions for service of E70 motor
\ and control system

o It is strictly forbidden for untrained personnel to carry out high voltage maintenance to
avoid safety accidents;

« Before starting the replacement, please pull out the opening key, disconnect the
battery, disconnect the service switch, and install the corresponding special plug;

« Service personnel must wear necessary and reliable PPE (insulated gloves, insulated
shoes);

« Take safety isolation measures (isolating by the warning bar) before service, and set up
high voltage warning signs to alert relevant personnel to avoid safety accidents;

« The working environment is required to remain dry, with sufficient lighting and
ventilation;

« No debris, scattered tools and components, sources of ignition and dangerous goods
exist in the working environment;

o If it is necessary to maintain the motor water channel or related components, and the
motor control system has been in operation for some time. The motor control system
should be allowed to cool for a period of time before the radiator cover is opened or the
water channel is opened, so that the pressure of the cooling system can be released;

« Do not over-speed the motor. Motor overspeed will have a large impact on the service
life of the motor. Operate the vehicle correctly to prevent the motor from overspeeding.
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Practical tasks @ 1A RAE

1. Cognize and remove and refit the E70 motor and control
system.

2. Complete the tasks list of the E70 high voltage system:s.



