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Electrical Fundamentals



DC Voltage



AC Voltage



Voltage Conversion



Voltage Inversion

DC Voltage 3 Phase AC Voltage



3 Phase AC Motors







High voltage ba"ery



In all vehicles the high voltage ba�ery is mounted on the �oor







PTC Heater Booster



Charging



The charging port





The socket used in North America is the Combo1







An example Combo1 charger



An example Combo2 charger



Example AC Charging Cable



A resistor is used to indicate the charging capacity of the cable

The charging socket contains contacts for three phase 

AC: L1, L2, L3, N, and PE as well as DC: DC+ and DC-

It also includes a control pilot (CP) contact for 

communica-on with the charging sta-on and a 

Proximity Pilot (PP) contact which helps determine if 

the vehicle is plugged in.

Coding of max current load capacity of the charging 

cable is done via a resistor

If the LED, (#3) is steady the DC/AC charge socket is 

unlocked

If the LED, (#3) is �ashing, there is a fault with the 

lock/release.



The charging process

When the charging cable is connected the alterna-ng current 

charging unit communicates with the cable

Informa-on on the performance of the power supply 

equipment is relayed to the charger

The alterna-ng current charger adapts to the condi-ons and 

begins charging

With AC charging a max of about 10 kW is possible, with DC 

charging 110 kW is possible

With direct charging in approximately 45 minutes, you can go 

from 10% SOC to 80% SOC



Alterna-ng current charger









For DC Charging there is a separate control module



DC Charging







Direct current charging



12 Volt Ba"ery

1. Front Electric Drive Unit ( code Moo5)

2. Front sound generator

3. High Voltage PTC heater ( high voltage ba#ery)

4. Electric Refrigerant Compressor

5. 12V Ba#ery

6. DC/Dc converter control unit





DC/DC Power Converter

300+ 

Volts
12 Volts



DC/DC Converter opera-on





Electric Machines (Drive units)









































Torque 
Decoupler























































h�ps://www.youtube.com/watch?v=IMVvLjzvPdg



h�ps://www.youtube.com/watch?v=FLAUKf3pmKs



PTC Heater

The high voltage PTC heater heats the ba�ery and 

vehicle interior when it is cold outside



PTC Heater



Cold Temperatures



A/C Refrigerant/Coolant Heat Exchanger



PTC Heater



PTC Heater



PTC Heater





Hea-ng the high voltage ba�ery 

at outside temperatures below 

-25*C

Hea-ng the high voltage ba�ery 

for a possible quick charging at 

temperatures below 10*C

Why a PTC Heater?





Cooling Low Temp Circuit 1

1- Low-

temperature 

circuit 1 cooler

5- Heating system heat 

exchanger

6- High voltage PTC 

heater
7- Heating circuit 

coolant pump

8-9-10-11 

Machines

15- DC/DC 

converter control 

unit

12- Direct current 

charge connection unit

13- Alternating current 

charger for high-voltage

battery

Coolant Low Temp Circuit cools the components of the electric drive. 



Cooling Low Temp Circuit 2

1- Low-temperature circuit 2 

cooler

2- Low-temperature circuit 2 

expansion reservoir

3- Coolant pump 1 low-

temperature circuit 2

4- Heat exchanger

5- High voltage PTC 

heater

7- High Voltage 

Ba�ery

The low-temperature circuit 2 cools and heats the high-voltage battery



Refrigerant 
compressor

































Cooling



Hea-ng





Regenera1ve Braking



h�ps://www.youtube.com/watch?v=uh_FPLfyXXk



Working together

Electric refrigerant 

compressor High Voltage PTC 

Electric 

Machine Rear

Electric Machine 

Front
High Voltage Ba�ery 

Module

Power Electronics Module  

Machine 1
Power Electronics 

Module  Machine2

DC/DC 

converter

High Voltage 

disconnect

Direct 

Current 

Charge 

Unit
AC current 

charger

Vehicle 

charge socket 

DC and AC
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Design















Exterior ligh-ng







Interior ligh-ng



Steering and suspension





EQB



Design



















Exterior ligh-ng



Rear Ligh-ng



Interior Ligh-ng



With certain op-ons the driver can select 

from key themes:

• Freshness

• Warmth

• Vitality

• Joy

• Well-being

• Power Nap

• Training

• Tips

This can also be set via Voice Control

Interior Ligh-ng

The interior ligh-ng is designed with an emphasis on being able to customize the colors and designs to create a pleasant 

atmosphere



Who wants  to see someone 
relaxing?



Steering and Suspension







Air Condi-oning



The Freshness program literally brings a breath of fresh air to revitalize the occupants on long journeys 

whereby a strong air�ow from the air condi-oning has the greatest eLect.

The driver senses a climate in the vehicle interior that is just like one experienced following a summer 

thunderstorm and rain and the program is rounded oL by ac-ve seat ven-la-on.

The Vitality program s-mulates the driver with suitable playlists of energe-c rhythms, stored in the audio 

system.

Each of the seven programs also adjusts the ligh-ng eLects.  The ambient ligh-ng automa-cally sets the 

following colors: Freshness: Blue/Green

Vitality: Red

Training: Green/White

Warmth: Orange/Yellow

Joy: Yellow

Well-being: Lilac/Pink







EQC



Design



















Exterior ligh-ng
The EQC has newly designed headlamps with the 

MULTIBEAM LED ligh-ng system which allows 

con-nuous high beam usage with an--glare 

func-onality.

The ligh-ng func-ons are implemented by adjus-ng 

both the light output and distribu-on.

The LED matrix consists of 24 individual LEDs in two 

rows.

The following addi-onal func-ons are facilitated via 

the design: Ac-ve Highbeam Assist Plus, City light, 

Motorway light, Cornering illumina-on, TraPc circle 

/ junc-on light.

The radiator grille has a transverse band made of a 

Qber op-c cable and the Mercedes star is 

illuminated when the low beams switch on.





The ambient illumina-on 

allows 64 diLerent colors to 

be selected using LEDs.

There are addi-onally 10 so-

called “color worlds” which 

are harmonious preset 

themes.

There are six diLerent 

ligh-ng eLects that can be 

ac-vated.

The brightness can be 

conQgured in two zones 

from 0 to 10.

Interior ligh-ng









The electronic rear axle level control system monitors 

the rear axle level and is implemented with two air 

suspension bellows.  Its objec-ve is to keep the rear-

axle level constant irrespec-ve of the vehicle load and 

driving condi-ons.

A two-piece composite brake rotor design is used 

with a galvanic coa-ng to prevent corrosion.

The EQC uses an electric parking brake and electric 

power steering familiar from other models  253 and 

213



Pre entry climate control is ac-vated by

• Unlocking the vehicle

• A set departure -me

• Via web browser or app with a smart phone, tablet, or PC

Pre-entry climate control takes care of the air condi-oning, the 

mirror and rear window hea-ng, and the seat hea-ng.

Pre-entry func-ons are generally limited to 30 minutes



EQE Sedan



Design

































In the EQE the sta-c LED 

high performance 

headlamp system with 

Adap-ve Highbeam Assist 

is standard equipment.  

The new ligh-ng system 

DIGITAL LIGHT is available 

as special equipment with 

code PAX (Premium Light 

Package) and in 

combina-on with Digital 

LED or Projec-on 

headlamps.

Exterior ligh-ng





Digital Ligh1ng

The new light system DIGITAL LIGHT 

combines the familiar func-ons of the 

MULTIBEAM LED headlamp with an 

innova-ve high-resolu-on light 

technology.



In addi-on to the MULTIBEAM LED 

technology, a micro mirror actuator is 

also integrated per headlamp.  The 

micro mirror actuator is made up of 

approximately 1.3 million micro 

mirrors arranged in a matrix-shape 

that are -ltable through electronic 

control. 



Three high performance 

light diodes illuminate the 

re�ec-ve surface and the 

light is, similar to the 

beamer principle, 

projected onto the 

roadway using the mobile 

mirrors.



The new special equipment 

DIGITAL LIGHT addi-onally 

improves the Adap-ve 

Highbeam Assist Plus 

func-on.  The now Qner pixel 

structure hides the oncoming 

traPc or the traPc ahead 

even more precisely.  Another 

innova-on is the 

topographical compensa-on.  

Based on map data, height 

diLerences in the road way 

are detected and the 

headlamp range is kept near 

constant and the street is 

ideally illuminated.



The DIGITAL LIGHT headlamps also 

visually assist the driver as part of 

the driver assistance systems 

(ADAS).  They enable addi-onal 

light projec-ons in HD quality.  

These are projected during driving 

in the Qeld of view of the driver.  

The driver can be guided with 

targeted guidelines projected on 

the road.  Other light projec-ons 

are symbols and indica-ons such as 

direc-on arrows or warnings.

Note: the symbols complement the 

visual informa-on on the driver 

display they are not meant to 

replace it.



h�ps://www.youtube.com/watch?v=QLe6o_6GRI



h�ps://www.youtube.com/watch?v=9hBhepCwzKY



• The rear lamps are completely LED

• The brake and turn signal light can be operated at diLerent 

intensi-es depending on day or night condi-ons.

• The con-nuous light strip acts as a tail light, reversing light, and 

rear fog light.

• Both the brake light and turn signal indicator are formed by 8 

indirectly illuminated individual re�ectors,

• The brake and turn signal light are operated at diLerent 

intensi-es depending on driving condi-on and the brightness 

of the environment.

• If the driver actuates the brake pedal at a red traPc light the 

brightness is automa-cally reduced so that the driver of the 

following vehicle is not dazzled.







Steering and suspension



















EQS Sedan



Design



























Exterior ligh-ng











Steering and suspension





The EQS uses the same rear axle steering system as found in the EQE.





The EQS op-onally (with code 597) has a 

special heated windshield which doesn’t use 

a wire hea-ng element but instead an 

almost invisible coa-ng on the glass.





Service











High Voltage Ba"ery Removal in Group 47

































HV Ba"ery Removal



HV Ba"ery Install



If wri#en up right,  11 hours can be billed on 

warranty. 



Bringing up the workshop menu





Rese8ng the service indicator







Service schedule













Wheels

• You can service the wheels 
normally, just torque them to 
speciQca-on



Brakes

• Service brake repair is much 
the same



Parking Brake

• Parking brake service is the 
same



Accessing brake pad change mode



Suspension

• You can replace an air spring 
normally



Steering

• The electric steering rack is 
low voltage and requires no 
special procedures to replace



Low voltage to the steering rack





































Cause
At Mercedes-Benz, we believe that our vehicles should display 
to the driver a range that in all probability can actually be 
achieved. These ranges are predictions - the range actually 
achieved may therefore di�er from the range shown. The 
calculation for the predicted range takes into account 
the current outside temperature, the set temperature of 
the air conditioning system, the battery capacity and 
the characteristics of previous 

journeys (sporty/anticipatory driving style). Where previous 
journeys are concerned, factors given particular consideration 
are individual driving style and the use of other power 

consumers (seat heating, lights, charging function for 
smartphones, etc.). It is therefore possible that data from the 
last few hundred kilometers driven is also used in the 
calculation. Consequently any change in usage behavior will 
only slowly a�ect the predicted range. If active 

navigation or active commuter route is used, additional 
information about the route ahead (for example elevation 
pro+le, tra,c volume) can be included in the range 
calculation.









































• h�ps://www.youtube.com/watch?v=5gFGX43vubM





Thank you very much!
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