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Fejlesztendo dolgok:

Cascade loop

= szabalyozas
(control)

= teljesitmeény
(power)

" ember-gep
interakcio
(infotainment)




Fo elektromos reszegysegek a jarmuiparban:

vezérlo egység (ECU)

halézat (networking) CAN M%@

teljesitmény =
menedzsment @ ‘

(power management)

hajtas (power drive)

kijelzok, lampak,
kapcsolok

erzekelées



Kapcsolat a celok es az alkatrészek kozott |.

Felhasznalt félvezetd Kapcsolodod részegységek a Fejlesztend6 FS célok:
eszkozok jarmuiparban: dolgok:

(semiconductor
devices):
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First Approach to Semiconductors

e What is a semiconductor?

* Diode, transistor, IC
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* Production Technology

* Packages

* Packing

LDO = low dropout regulator, DC/DC converter = switching power regulator, MCU = microcontroller unit

IGBT = Insulated gate bipolar transistor, SiC = silicon carbide, MOSFET = metal oxide semiconductor field effect transistor



What is a semiconductor?

* solid-state material

* electrical conductivity can be controlled by orders of
magnitude by adding very small amounts of alien elements

known as dopants
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two-terminal semiconductor
device which displays
strongly rectifying current-
voltage characteristics (large
current flows under forward
voltage bias while almost no
current flows under the

reverse voltage bias)



Transistor

three-terminal semiconductor device
In which input signal (voltage or
current on terminal B depending on
the type of transistor) controls output
current between terminal E and C
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IC (Integrated Circuit)

entire electronic circuit built onto
the single piece of a solid
substrate and enclosed in a small
package;

package is equipped with leads
needed to electrically integrate IC
with a larger electronic system:;

the most common integrated
circuits such as microprocessors,
memories, etc., are all monolithic
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Manufacturing Technology rhasei.
Diffusion = Chip production by lithography

510, selectively removed

Dopamt soms diffuse into
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Silicon Substrate




Manufacturing Technology rhase 2.
Packaging

Putting the die (chip) on the leadframe, bonding its
connections to the leads, moulding it around
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Packages @99

*Package miniaturization

—While increased functionality per square millimeter addresses the needs
of system-on-chip solutions, multimarket semiconductors benefit more
from package miniaturization

*Power-efficient solutions

—Increased demand for power and current handling capability
*Industry-standard packaging compatibility

—Continuing to push SMD and lead-frame solutions

—Applying innovative options (flip-chip, wafer-scale packages, bare die)
*Environmentally responsible packages

—Lead-free (zero Pb content) and green plastics
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A felvezeto alkatreszek a jarmuipar szempontjabol
fontos fejlesztendo tulajdonsagai
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AEC = Automotive Electronics Council Q100 standard, ESD = Electrostatic discharge




2 typical examples for small signal diode and transistor
used in automotive

RB160L-40TE25

Absolute maximum ratings (Ta=252C)

Rated parameters Standard value Conditions
PMDS hitommi - Repetitive peak reverse voltage
- 40
N Vem(V)
e N e Reverse voltage(DC) V(V) 40
. Average rectified forward 1
w current I5(A)
. Forward current surge peak
is ‘ 70 60Hz/1cyc
MENG SO0 108 IFSM(A)

Junction temperature Tj(°C) 150
Storage temperature Tstg(°C)  -40to +150

DTAI43ZUA
Absolute maximum ratings (Ta=252C)
Rated parameters Standard value Conditions No ] ouT
Supply voltage V.(V) -50 - v
Input voltage V,,(V) -30to 5 h -
. .. . . . GNDI +{

Ch terist f built- -
Collector current I.(A) -0.1 ara?c eristics of built-in

transistor
Output current I5(A) -0.1 IN U

L Each terminal mounted on a — GND+

Feel elisstperion Fpty) 0.2 recommended land pattern
Junction temperature Tj(°C) 150 R1=4 Tk} R2=4Tki}

Storage temperature Tstg(°C)-55 to 150



Typical LDO and motor driver in

Automotive
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LDO = low dropout regulator, DC/DC converter = switching power regulator



SiC-FET / IGBT Gate Driver

(Inverter _

R,

SSOP-B20W

IGBT = Insulated gate bipolar transistor, SiC = silicon carbide, MOSFET = metal oxide semiconductor field effect transistor



Expectation for SiC Power Device

* Higher Efficiency

) ] (Lower Power Loss)
[ ApphcatlonJ e Smaller Size in Modules,

Cooling System, and Passive

Components
* High Frequency Operation

* High Temp. Operation

O Switching Loss
0 Conduction Loss
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SiC = silicon carbide

Si-IGBT SiC-MOSFET

v Lower Power Loss

v'High Temp. Operation .



SiC MOSFET and module

SiC SBD SiC MOSFET SiC Power Module

) .
-' : -

Features - Full SiC module

No reverse recovery
current

- Low temperature and

- Low switching loss
- Low RonA

(SICSEL+ SiCMASFET,
1200V 100A spec)

current dependency

- Lower Vf than competitors’
equivalent products

Switching waveform (600 10A)

Temperature dependency (600V 5A)
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IGBT = Insulated gate bipolar transistor, SiC = silicon carbide, MOSFET = metal oxide semiconductor field effect transistor



SiC MOSFET — Comparison with Si Switching Devices

: ] Si Super-junction
SiC MOSFET Si IGBT
Breakdown voltage Breakdown voltage Breakdown voltage
Balance of
features
Ron SW Speed Ron SW Speed Ron SW Speed
Breakdown Up to around 900V
voltage
Low
Ron but increasing at high
temperature
Limited switching
Switching frequency and existence
speed of tail current when turn-
off

IGBT = Insulated gate bipolar transistor, SiC = silicon carbide, MOSFET = metal oxide semiconductor field effect transistor



LED

High reliability high brightness £
LEDs optimized for automotive
exterior lighting
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PLCC2 LED Line-up

High brightness, higher than the current line-ups.
Adoption of the ultimate level 4 elements{AlinGaP} by ROHM device technology.

Color Aiming Product by Rohm LED Die.
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Improvement of Process Devices

WE can amhive request Color from Yol In-firm dE'VElD[CIIEd device made it [CIIDSSI.b|E to aim
the wavelength at =2nm accuracy

to use our own LED die. 550 < -
LED = light emitting diode
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