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Substrate core

Coat with copper Coat with photoresist 

Adjust mask Expose Develop

Etch interconnects Remove photoresist

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

Interconnects
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Solder

THD

Copper layer (interconnects) 
Substrate core
Bonding agent (“prepreg”)

Blind via

SMD

Buried via

Through-hole via
Hole
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(a) Blank ceramic tapes
”Green sheets“

(f) Cutting, burnout and sintering

(g) Resistor printing and postfiring

Printed
resistor

(d) Conductor printing incl. 
buried components

Printed
capacitor

Printed inductor

Thermal
vias

(c) Via filling(b) Via punching

(e) Stacking and lamination

(h) Mounting of SMDs, bonding of bare dies

Bare die 
with bond
wires

Chip in package
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Band gap [eV]
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E
Free 
electron

EV

EC
ED

E

EV

EC

EA Vacant hole

Current flow

Current flow

Valence band Valence band

Conduction band Conduction band

Band gap Band gapDonor Acceptor
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(a) (b) (c)

ContactVia Interconnects

Connection points for
NPN transistor

Collector Emitter Base

Raw wafer

n-doped bulk siliconn- n+

p- p+ p-doped bulk silicon

Oxide (SiO2) Metal
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Core

Core

Core

Core

Core

Core

Core

Core

Memory Controller

Shared
Cache

Queueing, Input/Output
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1970 1980 1990 2000 2010 2020 2030

10 μm

1 μm

100 nm

10 nm

1 nm

CMOS (digital) BICMOS (RF) BCD (smart power IC) MEMSFeature Size
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19701975 1980 1985 19901995             20002005 2010 2015 20202025            2030
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Devices / PY

Design gap (digital)

Analog design gap
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Circuit Design

Physical Design

Fabrication

Specification

Technology 
data

Technology 
data

Structural description
(Netlist or circuit diagram)

Layout description
(Fabrication specification)
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