et @ XLE XL A AH S5t (6510128)

Electrical Parts

Switch —  _0olo— _O_I_O_

Power window ACC, Fuel pump, Blower fan, Lamp (front, rear, fog)

Door lock ABS, Blower Fan, Cooling Fan, Fuel Fan

Seat control Head lamp washer, Starter

Sun roof Multifunction switch

Door mirror Warning lamp switch

Flasher unit Trunk opener « Inbuilt interval wiper function

Intermittent wiper

Door opening/shutting detection, signal transmission

Oil pressure detection
Standard operating pressure: 15 kPa
Normal closed type
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Electrical Parts

Relay
ANASA2 @de2 HIHLZL H2=Z JIF
EdAAH 8|25 £H6le A2 &8 FIF 0| ER
—O COM
Solenoid Spritfg
Liot—"~~ 114 -8 M0l i Z=LICH
L.© LE_O NC -85 & AAE0N 20| =1 6lE &3J1 ERQ06H S
Lo NO - JHBE M =20 = BS. [etA el 2H0ll et 2E8l0l =82 ARE X E2 tise &0
AT & S
- AI0I3, AKX, 25 83t S0l Z6tL.
= - MI|HM2 = HAH (solenoid 2 ARX| 32 22 At0])
= =F SHUA 2N oHEH,
UH H&EI=-30°C2+70°CON =2FH22 Sd&t E4
E-XNIAEH= -30°C2 +70° CllA &0l L= &S, 32t S&EHE.
OOl AIOIE E£= 22 AIOIE ARAE0 &HH AISE = US.
ot0l AFOIE AREE ol N THE FETE AISoldd® = &3 35 Y20 =2 HOIE 73 80| 2.
- =0l ME
2202 B (EMX|AEOf| H|WSHH)
12U = 7kl MEHOo| Bt
2.A0| 2 +=HO| XehE LTt
3.1=2 SE|HZ AL}
e
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Electrical Parts

Relay 2 Form C

5P-12V /At&sAt 20| DC 40A ET

http://www.jem-techno.co.kr
http://www.kyungshin.co.kr/main.asp

http://www.inzi.co.kr/product/product

—
EHol- 7|ﬁ|_|_o|-=| 3
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Electrical Parts

SMART JUNCTION BLOCK

=

e
[=]
=

- 7

olr
4
18

AT KO8 P A 2 O[(IPS) X CAN 4! Y= K07t 7tsotA ot BM 25,
=222E S =N, ELHHY, 2229, AHTE S0| 7S StLt.
IPS (Intelligent Power Switch)
CAN (Controller Area Network)
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Electrical Parts

=IE=TN IN0;

2 port 2 way 3 port 2 way 5 port 2 way

- o=
solenoid o solenoid ===

spring

| | A

H

Sol. A ]

><: /] Sol. B

<H H»

~H
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Electrical Parts

Lucas mechanical fuel injection system

fuel distributor

idle-speed
-—ad]ustmg SCrew

aS/rls

cold-start
injector

fuel
injector

thrcttle

auxiliary
air device

thermo-time
switch
: fuel
accumulator

fuel filter

electric fuel pump

w\

Fuel Injector
(Cross Section)
Solenoid

Fuel Filter

Spray Tip

and mixture-control unit

pressure
egulator

N

warm-up
regulator

https://en.wikipedia.org/wiki/Fuel_injection

In the case of gasoline direct injection the high—
pressure circuit is fed via the high—pressure pump,

which supplies the fuel pressure in the fuel rail at the
required high level of up to 350 bar

https://www.st.com/en/applications/powertrain-for-ice/gasoline-direct-

injection-gdi.html

2021 7}
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Electrical Parts

Sensors
’/Ifntake Air Heating E
Temperature Resistor
Measerement (Hot-Wire)
Resistor
(Hot-Wire) Throttle Body
Bypass Flow

Intake Air from
Air Cleaner

Qutline Diagram of Hot-Wire Type
Mass Airflow Sensor

The Mass Air Flow Sensor measures the amount of air volume flowing into a car’s engine,
and sends the Electronic Control Unit (ECU) a voltage that represents the airflow.

*the plug—in hot wire

*The hot—wire type MAF Sensor responds to temperature changes in the heating element.
Changes in the resistance value and current of the heating element are converted into
proportional voltage in the control circuit, and then sent to the ECU to calculate the
amount of engine intake air volume.

«also detects the intake air temperature

*the ECU judges the air density and corrects the fuel injection quantity.

https://www.hitachi-automotive.us/Products/Aftermarket/EMS/Air_Flow_Sensors/index.htm
https://www.denso-am.eu/products/automotive-aftermarket/engine-management-systems/mass-

air-flow-sensors/how-they-work/
—
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Electrical Parts

Mass Airflow Sensors .
Manifold Absolute Pressure Sensors

s
Satatats,
CS SN S
Vet

-t
-
s:s‘n‘s‘
Y,
~,
-,

:\'_. .

Premium Oxygen (O2) Sensors

Liquid Temperature Sensors Air Temperature Sensors 02 sensor or lambda sensor.

https://en.wikipedia.org/wiki/Oxygen_sensor
https://www.boschautoparts.com/en/auto/oxygen-sensors

*Extreme Accuracy under extreme conditions: -40°F (-40 °C ) « +260°F (127 °C)
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Electrical Parts

An oxygen sensor (lambda sensor)
where lambda refers to air—fuel equivalence ratio,

Function of a lambda probe

Lambda probes provide feedback to an ECU. Where applicable, gasoline, propane and natural gas engines are
fitted with three-way catalysts to comply with on road vehicle emissions legislation. Using the lambda sensor AFR

signal, the ECU can operate the engine slightly rich of lambda = 1, this is the ideal operating mixture for a three A= W

way catalyst to be effective. Robert Bosch GmbH introduced the first automotive lambda probe in 1976, and it stoich

was first used by Volvo and Saab in that year. The sensors were introduced in the US from about 1979 and

were required on all models of cars in many countries in Europe in 1993. AFR: air — fuel ratio
By measuring the proportion of oxygen in the remaining exhaust gas, and by knowing the volume and

temperature of the air entering the cylinders amongst other things, an ECU can use look-up tables to determine

the amount of fuel required to burn at the stoichiometric ratio (14.7:1 air:fuel by mass for gasoline) to ensure

complete combustion. 0.2-0.8V

The probe Heater

The sensor element is a ceramic cylinder plated inside and outside with porous platinum electrodes; the whole lic S (option)
assembly is protected by a metal gauze. It operates by measuring the difference in oxygen between the —
exhaust gas and the external air and generates a voltage or changes its resistance depending on the difference N
between the two.

The sensors only work effectively when heated to approximately 316 °C (600 °F), so most newer lambda
probes have heating elements encased in the ceramic that bring the ceramic tip up to temperature quickly.
Older probes, without heating elements, would eventually be heated by the exhaust, but there is a time lag
between when the engine is started and when the components in the exhaust system come to a thermal S
equilibrium. The length of time required for the exhaust gases to bring the probe to temperature depends on the
temperature of the ambient air and the geometry of the exhaust system. Without a heater, the process may take
several minutes. There are pollution problems that are attributed to this slow start-up process, including a
similar problem with the working temperature of a catalytic converter.

The probe typically has four wires attached to it: two for the lambda output, and two for the heater power,
although some automakers use the metal case as ground for the sensor element signal, resulting in three wires.
Earlier non-electrically-heated sensors had one or two wires.

amembrane

Reference air

Zircor

Electrodes Heater
(gas-permeable) (option)

https://en.wikipedia.org/wiki/Stoichiometry#Stoichiometric_air-to-fuel_ratios_of _common_fuels

https://www.fixdapp.com/blog/oxygen-sensor
https://en.wikipedia.org/wiki/Air%E2%80%93fuel_ratio#Air%E2%80%93fuel_equivalence_ratio (%CE%BB)
—
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Electrical Parts

Motor

r
I

)B:x|'7|§
D

oy

B: XWPS
A XHAM 0| DtE = A7 &
FA
( // /'EB /./
/ i/
F=iXB
Q& HA|

21 B7F A= SZHOA
EHO HF 7=
EHZtEE”F
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Electrical Parts

DC Motor Laminations

R L Magnetic field

o

6. 4[] T
b Os
|

+ Va - “commutator

DC motor characteristics (open loop)

Rated operating E . .
:;e[:dad /"\ point ‘_ - g! 7|X|_'| E_:||: Eb = KbHa di
E current V — R i + L_ + E
/ | a ata dt b
P T powe E3. T = K,i,
ef:if;?:ﬁr.y ] \ : oo .
E/ T=J6,+b6,+T,
\\ :/ torque
; >
Torque load

Static Controls and Braking of Motors
K.C. Agrawal, in Industrial Power Engineering Handbook, 2001
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Electrical Parts

DC Motor

DC motor open loop control

DC servo motor Closed loop control
Encoder DC Servo Motor

Control Power W
Algorithm Amp.

2 ower

TR 2E} deriver2 T+
1% SHY 18k, 188, ¥=ot Hojd

brush®t commutator(3 H5AH7t € Q; 24, HH0| EQ

+Voo

Snubber or
DC Matar (“pa Clamping
MNetwark

DYlo

- (ﬁ% o. N channel-FET
<

sEstn 7| A 12

P channel-FET

()

N channel-FET

T
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Electrical Parts u

AC Servo (Brushless DC) Motor

3 phase PMSM
Y connection

coM = Hall sensor
011 output

Hall sensor output

N->1
S>0
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Electrical Parts

AC Servo (Brushless DC) Motor
Permanent Magnet Synchronous Motor (PMSM)

AC servo motor Closed loop control
(Brushless DC servo motor)

AC Servo Motor
Optical
Encoder I—l/e1|| (Resolver)

Amp. \

Control Power
Algorithm

W
[
"
1
n
n
3
n

DC ME ZERO| H|SHY =7} ZHE
brush@} commutator 7} $&.

Torque [Nm] APM-FCLOSD - driverQ| ®t =71 5%
7.00 ; j | - brushof 2lot H7 otA 7} §l&
5 ’ 5 - DHA =7 X EFE &Y
__________________ i L] T, . - - - = i |
>0 WEAEBS \ i . gE E40| B0t
4.20 SO O oo : - DER| 2 - BEO| Yz
- brusho| &30| gl&
b 80 e - HO17t S&- closed loop X O
H R e S I Add HEFS
__________________ H e L — _ —I—_l 2' L—y H E3‘[ —_— o O Ogl-
140 HEAFB A
0.00 i . .
0 1.000 2,000 3.000 IONIQ (Hyundai Hybrid)
Speed [r/min]
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Electrical Parts

Resolver

Rotorl| 2| 2t =5

The features are described in the following.
1) Thin flat shape with large bore-hole
2) Wide operating temperature range of -40 to 150 degree C

3) High reliability under harsh environmental conditions, such as Source D ®
. . . . Phase A ® ®
vibration, Shock, oil-resistant Phase B ® &

4) High resolution and absolute angle detection
5) Low cost and mass production capability

Proposal of Improved Winding Method for VR Resolver
IEEE TRANSACTIONS ON MAGNETICS, VOL. 51, NO. 3, MARCH 2015, 8102404

Development of VR Resolver system for hybrid electric vehicles
awardn08-04.pdf
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