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) L S Fig. 22.3 Ceramic grater. Silicon rubber is bonded on the back to
Fig. 22.1 Ceramic knives incorporating zirconia. The handles are prevent slipping
colored. The blades are made from zirconia. The handles are made
from polypropylene

Fig.22.4 Ceramic scissors. The blades are made from zirconia and
the body is made from aluminum

; N\
:‘:;.‘:f % o }‘_—- ":J
‘?‘{iﬁgs\‘iwai .\'

Fig. 22.2 Ceramic slicer. A cabbage is being cut into strips by a
ceramic slicer. The blade is made from zirconia and the body is
made from ABS resin
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* Substrate for Circuit Board: PCB

PCB / >
Components Q
iPCB

o ‘. ~
3\ PCBA manufacturing Q@

PCB % PCBA



Surface Mounted Devices

(4) Chip Inductor «—

(1) PCB: Printed Circuit Board

(2) Chip Resistor

(3) MLCC (Multi Layer Ceramic Capacitor)

T




(Electronic Control Unit)
Engine & ECT ECU

(1) Substrate for Circuit Board: Alumina

Check Connector

, ~ P 96% Alumina

Thick-Film
derrer, oo Substrates

(Automotive)

& Multi-layer
& = Ceramic Substrates
‘ 4 for ECU
: ‘ ' PP R S . Contponent’

“Assénbly Technology
“Yor Ceramic ECU™




PCB (Printed Circuit Board)

Plastic Circuit Board

Ceramic Circuit Board: LTCC / HTCC

PASSIVE
BARE CHIP CHIP COMP

N

Via Printed  Cu Thick Cover Cover
Resistor Film Resin Glass




YL Ro|Lt M2t (Alumina Ceramic) ZHE 4
s o el Al 2o
1 A& iR
2 SOY: g/fcm3 37
3 B 27|(Ra) um 02~0.75
4 g3k Length % 3%
5 =5 8k Mpa 380
6 oA AE 9
7 EHEE 25°C, W/(mk) 24
8 S B A 10-6/°C, 100°C 5.2
9 RUE 1MHz 9~10
10 SH &4 1MHz, 107 3
1 LBupoL- 25°C, Qecm >10"
12 Hoge KV/mm, 17
H|Zh AR
HE 3 HNEWHE
1 Layer 1, 2 layer
2 M=z Alumina Ceramic
3 N 0.5/0.635 /1.0 T (7|2 Xt =A Luch)
4 z|oh 37| 100*100mm
5 24 37| 10*10mm
A EAM
6 04023 300 O &0 ArEE 32 #0023 = glo|
HE S =H 54
7 HHHL ENIG
8 7|E} 0| 2o ApZ2 Uut pcplt S YELICH

What is Ceramic PCB: Its Materials and Types (pcbonline.com)



https://www.pcbonline.com/blog/ceramic-pcb-materials-and-types.html

Low Temperature Co-fired Ceramic PCB(LTCC PCB)

Shape: max. 100 mm x 100 mm

Line width / spacing: min.0.075mm/0.15mm

Printed conductor thickness: 10 ~25u M

Printing line width accuracy: + 10 y M

Stack alignment accuracy: =30y M

Through hole diameter: min.0.1mm

Sintering shrinkage accuracy: £ 0.2%

Distance between conductor and shape edge: min.0.2mm
Distance between metal through hole and line: min.0.15mm
Overlap distance of resistance / Conductor: min.0.15mm

Resistance size: min.0.15mm x 0.15mm




(2) Chip Resistor for SMD: Alumina

Rotective Gass
Residive Bement Overcoat

L

:Mi'i\
I

_"_"'N
2
..... w:;
(4) Chip Inductor D E— Sider Aating & 2
| %010 ————
Surface Mounted Devices Nickel Rating S —en

Ralladium Sver | Aumina Sibdrate

(96%min) Impossible to be SMD

(2) Chip Resistor

(3) MLCC (Multi Layer Ceramic Capacitor)

f




Wide Selection of Size & Wide Resistance Range
Chefst A0| =2t 512 3eiel Mgs 71dE = A= HS

AA L

Excellent Characteristics

H715, 71 S0] @48 RIS

High Speed Automatic Chip Placement on PCBs

O F3(Ag OXIH O =z PCBOIl &2 D402 A% Jks

O Nicr O Ni O sn

2H| BZ ASTM B 809-95 £ LI ZstEl LjE M s st

19 X 7S E 2|1 =0 HA| Z7(105°C/720hr)S ZC|= A5 2
o

Ct2Fst ALO| = Lineup

A8 ALO|= ~ CHE AFO|=(0603~6432mm), Array &MEHIEX| CHekst

T3 (Ag-Pd Hok
® (Ag:Pd) O ==A Lineup #4

O ni O :sn




(3) MLCC (Multi Layer Ceramic Capacitor): BaTiO

@ CeramicBody @ Electrode(Ni/Cu*) € Plating(Ni)

© Termination(Cu or Cu+Metal Epoxy) (5) Plating(Sn)
«CuLHEE32 U8 HEHo HEELCE
Ceramic Layer  Inner
’ . Electrode
. Ceramic Body
Electrode (Termination)

3 _P)UEY, /ol /oD
. Noe /[ TE,

Wide Selection of Size & Wide Capacitance Range
Cioh A0| =2t 52 872l s 7 = U NS

- OT oo = TOAA L

Excellent DC Bias Characteristics

DC Bias £40| 2<%t Capacitor

High Speed Automatic Chip Placement on PCBs
PCBOl & &0 HE Ibs

. ; =
- ! . Tantalum

electrolytlc

0 1



<& 712t 2|0f| 22 52 0402 MLCC.(AFRI=2FEF 7 |)>

W% HMLCC, 9 S % ' = @Ff 'SU -&o Qv (etnews.com)



https://www.etnews.com/20220118000027

(4) Ceramic Chip Inductor: Ferrite

Hgh current Toroidal Inductor Surface Mount nductor in a Air Cored inductorsin a TV tuner
in a power supply Hard Disk Drive. Typical working at UHF may have very
values can be 0.1nH - 220nH fewtums




Thin Film Type Winding Type

High Current

Maintain High Current
Characteristics by Slowing
Saturation

Low Rdc

With Low DC Resistance, Improve
High-Currency Efficiency

@ Metal Composite @ CuPlated Coil @ CuWire Coil
© PCB Substrate (5) External Electrode Ni/Sn Plating

Body Material

- Ferrite Material for Low Miniaturization
Frequency

Easy Product Miniaturization

Conductor Material

-Ag Highly Reliable and SMD-Workability
High Physical Reliability and Excellent SMD
External Electrode Workability

- Ag Termination
- Ni+ Sn Plating
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(5) Varistor (Variable Resistor): ZnO

o) ] TR .............. .............. .............. ..............
ZnQvaristor, = 25| ' :
——=SiCwvaristor, =95

Ol .............. .............. .............. .............

0_6_ ...........

02k .............. .............. .............. ........... e ............ i

_ _ _ , : : ; K _Circuit to be
; : 5 : 1 ; : " protected
5 : e : ? E : Source VDR
é | : g 5 é : U

Current [A]

I i i i i
-200 -100 0 100 200 300 400
Voltage [V]

1100 -360

Disc Block Radial leaded Axial leaded



Voltage

A

Lightning

—— D

— S— —
»
-

IN/Z N7 S 250

AVAVAYS

\ //

Fig. Configuration of substations and functions of arrestors.
Arrestors absorb abnormal voltage (surge) generated in the

power system by lightning, to protect equipment such as
transformers and breakers




(6) Thermistor (Thermally Sensitive Resistor): Mn

2o 2

10°

10°
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File. i
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20 0 20 40 60 80 100
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30,4, BaTiO 4




NTC PTC

Temperature . o
. Negative Positive
coefficient
Metal oxides cobalt, nickel, iron, manganese, titanium barium, lead, strontium titanate
Common o
-55 °Cto 200 °C 60 °Cto 120 °C (switching temp.)
temperature range
Aoplicati Temperature sensing and control, inrush- over-current protection, self-requlating heater,
ppLlications N . - .
current limiting, flow measurement time-delays, liquid level sensing

.

NS

Radial leaded Axial leaded Glass Threaded Probe PTC air heater Polymer PTC fuse




Resistance (01}

o
x s

log| -
“:J

L

Thermistor R & /
(2252 © at 25 (°C) 5

]
RTD siistor

{PT 100 1) 2x Rmin eldi T . ,.f’;l

100k =+

10k =+

1'|:H:| — -.-!l--.----l-ﬂ-- EEESSEEEsESSEEEE === HII‘IiI‘I _\_‘_E‘Ei-n-m —

0 -

—_

5°C Te lin——
TEMPERATURE
The resistance-temperature (R-T) characteristics of a PTC thermistor and a silistor

=200
-150
100 1
=50
o
50
100 +
150
200 +
250
300 -+
350
400 +

Temperature ("C)
Characteristic NTC curve
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Charging control unit

Fee———————————— 1
1 — o
| Fuse 1
Battery cell : 1
= i e e it = I
: - : Charging :
contro
: <3 =—° : -1 IC =5 !
1
| = ¥ 1 ﬂmc :
1 L o NTC I 1 ! 1
1 Ezﬁ' = ll o ! —/ — ’ I
' [ I Discharging Chargi i
ischarging rging
: P : I FET FET :
| S ———— U S —————— -
Rosc | B251/85C Type
3435K + 1%, 3%
~ 1005/1608/2012
10kQ~100kR A550K % 1% 3% / /
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all purpose PTC
overload
protection
¢’ .

PTC for monitor .
demagnetization
temperature sensor

PTC heating element
with metallized surface —

Arrangement
of PTC heating
elements and
metallic
radiators




(7) Ignitor

Ceramic igniters
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강의_동영상/(6-1)회로기판(전자제품의 뼈대)-작동방식과 제작공정.mp4
강의_동영상/(6-2)세라믹기판-웨이퍼테스트용.mp4
강의_동영상/(7)차세대 전력반도체.mp4
강의_동영상/보조자료-반도체의 기본원리와 8대 공정.mp4

(8) Ceramic Sensors

(stimulus)

(quantity), (property)
(condition)

) . )




(Eye) (Sight)

ZnS(Ag) TR s ey

(Ca,.Cd) 1, (PO, (F.C1, 5%, 4
Mn 2+

QU et

Y,O0,S:Eu TV -
Gd ,0,S:Yb TV 1. Military

Cds
a- Si
CdsS, Ag ,S

LiINbO 5, BaTiO ,
LaF ;(Yb, Er) Stokes
Ba,NaNb ;O

3. Marine and Navigation

NN\

O\ 6\ B\ B\ B @\ e () o (O
TATATATAT) /A T &/ () |
PST Ps-GPs A IR radiation —
[0\ 6\ B\ [6) O @Oy [6 sensor o
\@y \@/ \@y \@y \@y U @ U @ U electirc circuit
T[°K] T+GT [ °K] human body lense -

Pyroelectricity ( )



IR detector
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Si - window
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(nose) (1) (catalytic gas sensor):

Sn0,, ZnO, WO,

LaF
ZrO ,+Y,0,
223 (Pt, PA)
Zr0 ,+Y,0, 3844342 (ThO,, ALOY
Zr0 ,+Y,0, LIRS

LaNiO ;, (La,Sr)CoO ,

(2)

1. Ceramic coating 2. Electrodes 3. Contacts 4. Housing contacts
5. Exhaust pipe 6. Ceramic support shield (porous)
7. Exhaust gas 8. Ambient air




(2) Ultrasound Applications

(Ear) (D) SONAR (Sound Navigation and Ranging) :

Ultrasonic proximity
Sensors measure
distance by “bounc-
ing” a sound wave
to a target surface
and back to the

sensor

R
® 4% 59 B
1

(5 |

® 24 77

g

- 4 pieces drill style sensors .
=4 74 P 2 23



I| & (skim) 2} F7Z}

(NiO, FeO, MnO )

BaTiO ,

Mn, Zn)Fe ,O,

VTR,

PZT, PT

, LINbO , ZnO

PZT, PT

MgCr ,0,-TiO,

Zno - Li,0, B,0.- Cr,0,

ZnO - NiO, ZnO -CuO

FET

+ LiZnVO,
+ Li-V-O(H: O)
+ Li-V-0-(OH)

ZnCr07 &= HdAe ZAx

7n0-CrOA SEHA 2

s

(1)

(2)

Dielectric

Capacitive Humidity Sensor
Courtesy: www.rotronic.com

C D
Humidity and Temperature Sensor Commercial Humidity Sensor
Courtesy: www.indiamart.com Courtesy: www.indiamart.com
E F
Conductive plates Conductive Layer
Td
Temminal

Resistive Humidity Sensor
Courtesy: www.electonicshub.com




(3) Tire Pressure Monitoring System (TPMS)

TPMS Sensor

L~

.

Sy

-
Maximum Full Scale Maximum Supply
Operating  Span Pressure Temperature Veltage
Pressure  Qutput Sensitivity Accuracy Accuracy  Range
Device (kPa)  (Digital) (kPa/bit) (-20 Tto+70T) (-40 Tto+125T) (V)
MPXY8020 637 8-bit 2.5 +1.5kPa +4C 2110 3.6
MPXY8040 1275 8-bit 5.0 +15kPa #4C 211036

EGR Valve Wheel Speed
Position Sensor
Mon-Contact Sensor
Throttle Position Ride Height
Variable Intake Sensor 5°h5°r
Control
Sensor

L

Tachometer
Pick-Up
Sensor

_ Qe Acceleration
o - | Sensor
Crankshaft ’
Timing
Sensor

Steering Rate
Sensor

Transmission
Speed
Sensor Transmission

Shift Position
Sensor

Pedal Fosition
Sensor

Camshaft
Timing Sensor
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(9) Ceramic Actuators

Piezoelectricity ( )
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(9- 1) Sensors/Actuators
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Applications for Piezoceramic Sensors:

Automotive

e Level Sensors (oil & fuel)

e Parking distance control

e Knock sensors

e Acceleration sensors (wheel balancing machine)

Industrial applications

Ultrasonic distance sensors

Flow rate measurement (water & heat metering)
Level sensors (storage silos)

Leakage detection

Ultrasonic counters

Burglar alarms & property protection

Medical technology

e Ultrasonic diagnostics and therapy
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Piezoceramics in the Automotive
Industry

@ Read more
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Medical Equipment

Piezoceramics in Medical
Equipment

@ Read more
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Energy & Environment

Piezoceramics in the Energy Sector

@ Read more
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Security & Protection

Piezoceramics in the field of
Security & Protection

@ Read more
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Piezoceramics in Industrial
Applications

@ Read more






