Silicon Complexity
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A Hardware Perspective:

from simple, functionally overloaded
to complex and specialised components

Tom Pfeifer — TSSG, Waterford I'T, Ireland
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Flyback transformers /
Horizontal deflexion unit

Functional overload:
oscillator used for

high voltage also

S———

“For the first time the high voltage for the
picture tube was generated by the flyback
impulse of the horizontal (line) output
transformer and was rectified in a special
high tension rectifier tube (RFG 3). This
solution was much better than a separate
expensive high voltage rectifier with a high
voltage transformer.”
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1970s

® 'Transistors:

cheaper
than tubes

slight
Increase 1n
active
elements

functional
overload
remains
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e black box

® system
designer
needs
external
parameters

only

NTLE

ELECTRONICS, INC

44 FARRAND STREET
BLOOMFIELD, NJ 07003
(973) 748-5089

NTE1683
Integrated Circuit
Horizontal/Vertical Processing Circuit

Description:
The NTE1683 is an integrated circuit in an 18—Lead DIP type package designed for color TV deflection

signal processing circuits.

Features:

® An auto—synchronized circuit, composed of a phase comparator circuit and a frequency—discriminator
circuit

e \ertical and horizontal oscillator circuit operations which are highly stable against changes in supply
voltage and temperature

® Built—in high tension protector circuit

Absolute Maximum Ratings: (Ta = +25°C unles otherwise specified)
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Complexity increases — but is encapsulated
Well-defined interfaces

Task for system designer becomes easier —

Reliability goes up

Functional overload remains as tradition for all
fixed-synced T'Vs and computer screens

Multisync monitors require separation of
horizontal frequency and high tension
transtormation



INTEGRATED CIRCUITS
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* Highly complex
multi-sync
deflection
controller:
TDA4857PS
12C-bus autosync deflection
controller for PC monitors * but system
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File under Integrated Circuits, IC02

than ever!
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EHT compensation
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2005:
* One—chip TV

* Most complex
so far

e Number of active
elements not
even advertised
anymore

* but system design
easier than ever!

Semiconductors

All in one: superb picture quality,
digital stereo sound, flash memory

UOC": 3rd generation Ultimate One Chip TV solution

PHILIPS



QSSCO/AMOUT REFO

f ‘ 1 'f ff ff SCARTICINCH INIOUT |25
. o T W TP
SWITCH e > AUDIO CONTROL
— AID COMVERTER ‘
| csssounoiF SOUND PLL ALL-STANDARD AUDIO SELECT VOLUME
SIFINDVEIN AGC i > - ol “ TREBBLE/BASS
A DEEMPHASIS STERED ADC/DAC
. Q8s MIXER > OECODER AM FEATURES
AM DEMODULATOR > DACS
WEBOIFVOIFMAD < |
; . .I'"-S
DVBO/FMRD l 1 1 eos [ s
|
AGCOUT « VISION IFAGCIAFD T
aen Tl soune anan DAL/SECAMNTSC | BaseE-BaND =
] = __, | DECODER ’ DELAY LINE ] W-PROCESSOR AND TELETEXT DECODER T L
GE-EED i'rfq';w I g DIGITAL SIGNAL PROCESSING FEATURES J_ -
L 3 Y I F' :F l T
IFVOUSVOICVES] 4 +
YUV SCAVEM BL|r |G |B |cR
[} ] .
YSYNC 1 1 IN/OUT ON TEXT l l
r" —_ r
cvesavd —-  viDED SwITCH a e PEAKING OSDITEXT INSERT » GO
corca —p»d  VIDEC IDENT. j Gﬂrfa L TER | scanvELOCITY | BRI—+ CONTR/BRIGHTN s BO
CVBS4ry4a —p+ VIDEC FILTERS [ vEEL AY ADY " | MODULATION coo —— BCLIN
ca —t Ll ' U/ DELAY WHITE-D.ADJ. | BLKIN
VBS " YN F ! F
CVESO/PIP 4 l | ] | , Sl
HV SYNC SEP. _ . P :
H-0SC. +pPLL AN VERTICAL R SKINTONE [ RAGE MATRIX
et X RGB/YPRPg INSER > BLUE STRETCH
IND LOOP & EAST-WEST » UAVTINT ELACK STRETCH
e YUV INTERFACE o =
I|:|. S.;: EE —— GECMETRY SATURATION | | S aamia coNTROL
f F Y F 3 F 1 F 1 L F 9 F Y * E}'-"._
| | vo |Uo [vo  |vi [ui [vi MsEaes
V-DRIVE | EHTO BL Gy A
[] [] FUF'F[ E"IF'E!- 'Y 3
= = = = == | i &
I I I o ¢ B | &Ps |
ﬁ _|Jl|_ HOUT EWD SWOH GY R/PR
(CVBSKYx)  (CX)



We haven’t even discussed digital transmission yet!

DVB-S/C/T MPEG-x Timeshift TV

And it works reliably!



Hardware vs. Software

e Are there difterent approaches to reliability
hardware vs. software?

* Software quality?
* We need standards — but not too many?

* Self healing hardware:
simple: capacitors (foil vaporizes at shortcut)
complex: Harddisk reassigns defective sectors
experimental: FPGAs (redundant logic arrays)



Biological autonomicity

e Nature is complex from quantums to the universe:
Difference in man-made vs. natural complexity?

* Replication of information in every living cell:
do we need abundance of stored information?

* Ants: often quoted as example for simple
components forming a complex system:
Pervasive systems —
providing redundancy & abundance?

e Plastic foil: simple but vulnurable
Human skin: self-healing due to complexity



* Adding complexity to complexity (in the design)
to achieve simplicity (for the end-user)
— nothing wrong if well treated:

* Structure and Encapsulation
* Well-defined interfaces (APIs) hiding complexity

* No paradoxon: complexity is unavoidable



Everything is simpler than you think
and at the same time
more complex than you imagine.

Johann Wolfgang von Goethe

cited on wikipedia.org



