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Seeing Salvation through an Engineer’s Eyes
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Romans 8:28
In all things God works for the good of
those who love him, who have been called

according to his purpose.
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LB ESLELY, CREPERYKR. %REISY
3“ j: + % ¥ & (Raised up under orthodox Confucius teaching from a
small village in central Taiwan called “Bamboo Mountain”)

EEPRIAFPE VR, ZEENFREEFFEFE, o3 T
+REZ & F X2 FE (Anengineer who learned fundamental

sciences and specializes in semiconductor device physics, circuit &
system designs)

1979k 2484+ TEILUBFTR. I MAZFRF r2»FFEFRT
ﬁ.W%Qiﬁ*ﬁ%kﬁLm,x##ﬁ%,$%¢p £ i3)+
ﬁx@‘-/ U ’é’ i 7f"'§ PO EBET S 51—52 B i 1997w T2
P4V 2 Bz, 1998w 3| & % &3FEE 1 € (Joined UCLA In 1979
as Postdoc, introduced by Brother T.R. Chen to CBCWLA and baptized
together with wife Shelly by Pastor Lin in Oct. 1980, left for industry until

1997 and became a tenured full professor at UCLA and also returned to
CBCWLA)
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And God said: “Let there be light.”
(#1+ % ,Genesis 1:3)
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Then you will know the truth,

and the truth will set you free.
(% # 4% 3 ,John 8:32)
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Let there be light! Lightand Truth! Veritas (Truth) The truth will set you free
£3 = KRRz R LS FELEPEMA
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* BE L Aoy m %k 3 (More Nobel laureates and Fields
medalists )

*EEFXRRF L Hamé (Firstrealizing nuclear fusion and fission)
c Zi1{oEL ZFLE (Landed on Moon and robots landed on Mars)

« FMP
Invented
« AC/DC electricity, telephones, cell phone, television, LCD, LED
» Airplane,.... developed space shuttle
* Transistors, ICs, memories, computers, PC, NB, iPad
» Lasers and fiber optics for telecom

* Global Positioning System (GPS)
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Astrophysics Drivers for THz Sensors

THz is the primary freq. for line and continuum radiation from cool
(5-100 K) gas (atoms and molecules) and dust.

Useful for Studying
T Stellar and Galactic
of N 0" Constituents and

1011.—

Interstellar G Evolution,
HCe
4 Cosmology, Dust &
! Gas Chemistry,
@ 100 .
— Cosmic Background
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(from Tom Phillips, IEEE Proc., 80, né). 11, 1992).

Cosmic Microwave Background
was detected by Arno Penzias and
Rob Wilson in 1964 by using a
Dicke Radiometer with perfectly
fitted Planck Blackbody radiation
temperature at 2.7K
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Dicke Radiometer at Crawford Hill of
ATT Bell Laboratories 9



 FH$Hig = TheExpanding Universe

Universe started from a “Big Bang”!

g A

14 billion years ago

BLIONS OF YUARS AGO 2 t A ; 1 . 0.6 PRESENT

Origin of Origin of Origin of Origin of
Particles Structure Life Consciousness

Courtesy Prof. PKatsushi Arisaka



PREFIPFEHPFH?
Physicists’ View of Early Universe



Introduction

Cosmological Observations
Particle Ph S

WIMP Detection
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Composition of the Universe FH f#r‘g"
; , Ordinary Matter is only 5% of the known
Cosmological Constraints _
universe!
I | / | / | |
I /
14 /
/ Universe Mass — Heavy Elements
¢ Composition LR 0-03%
1.2+
/ Neutrinos
“Tonry et al. 0.3%
1.0 2003 :
Stars
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Kevin Lung Direct Detection of Dark Matter




Introduction Cosmological Observations

Particle Physics
WIMP Detection
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Gravitational Lensing

Evidence for Dark Matter

Galactic Rotation Curves
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expected
from
_ huminous disk

R (kpe)

M33 rotation curve

Kevin Lung Direct Detection of Dark Matter
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Open thou mine eyes, that
| may behold wondrous
things out of thy law.
(Psalm 119:18)
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« @R = (Input Sensors, Analog-to-Digital
Converter)

o %] ®(Parameters Estimation/Memories/
Decision Making /Cautious Control)

° f? g
(Output Actuators, Digital-to-Analog
Converter)

15



i = =

chore ~100M photo receptors

Sclera
Retina

" Optic nerve

G R BE®RELL I B E
Ciliary body % 2~ i % sk B Fﬁ"-’:}f
> ¥ ff’o B o o (B 4 im § 11:34)
The light of the body is the eye: when your eye is

true, all your body is full of light; but when it is
evil, your body is dark. (Luke 11:34) 16
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It is a living miracle that visible light (4000-700A)
coincides exactly to the peak of Ozone (O,)
absorption (Courtesy JPL) 17



Available as prototype but test device only f ___.
Patients NLP or bare LP due to Retinitis Pigmentosa

Ability of character reading, object recognition, and directior |
detection

= Model 2 (Argus 2 - 60 pixels; mobility aid)
Received CE Mark and USA FDA Approval
Implantable chips designed by UCLA team

“Model 4 (1000+ pixels; reading/face recognition)

Expect prototype device (2014)
» Implantable chips designed by UCLA team

Patients with 20/200 or worse vision
Patients with retinal blindness (macular degeneration)

Courtesy Prof. Wen-Tai Liu, UCLA




Sensory Input and Decision Making in Brain

%ﬁ & $ Sensory (afferent) Neurons K@l ?ﬁ»

INTEGRATION

2 ok

Sensory receptor
A

Motor (efferent) Neurons

Brain and splnal cord
Effector A ~ I\ y Y,

Peripheral nervous Central nervous
system (PNS) system (CNS)



System Block Diagram
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SOC Sensors Distribution

Rx Temp.
Sensor

p LA DOEA B

On-chip PA I
Power Sensor = =

Tx m) =] jm |} ||| m] | || ] ] ?
- B
iy gl

On-chip PA
Envelop Detector

Off-chip PA
Power Sensor
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For you created my
inmost being; you
knit me together in
my mother’s womb.

| praise you
because | am
fearfully and
wonderfully made;
your works are
wonderful, | know
that full well.
(Psalm 139: 13-14)
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How can I recognize a person so far away?

> Genetically encoded? Z Flin® ?

> Learning and memory? i@ icE § ¢
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conscious

Subcortical areas

Thalamus

9/29/2013
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Katsushi Arisaka



Cell body

Axon

Nucleus

Axon Myelin sheath

hillock

Impulse
direction

—_—

Schwann <
cell

Nodes of Ranvier

Terminal branches

£

/Terminal bulb

~micrometer scale



Brain

100 Billions Neurons 100 Billions Galaxies

New York Times 8/21/2006



Assembly of rat’ s cortical circu:|ts dur|:ng 5evelopment

How/when do neurons establish networks? > Symmetry Breaking
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Carlos Portera-Cailliau

(Neurology)

Miller, 1981




Computer

Human Brain

(Watson)
Key Unit Transistor Neuron
No. of units |~ 10° (~10%) ~ 10
. . Axon +
Connection | Copper Wire Dendrite
No. of 10 13 14
~1077(~1 ~1
Connections 07(~107) 0
. . lons (Na+,
Signal Carrier| Electrons Ca+, K+)
Clock Speed ~ 1 GHz ~ 1 kHz
i Parallel
Method Sequential ard c.e
Processing

~20W, “3D” =200W. “2D"

~100B Neural Cells
(~1T Transistors)

~3B Logic
Transistors

We are power constrained and must learn from nature
® Make density our friend at less power per transistor — e.g.
parallelism -» Density is performance

Collaborate to Innovate ™

Who Build Human Operation System? Hardware & Software Co-

Design? Where are software codes stored?






Human Migration from Africa from One Mother
Eve, based on Mitochondria id
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¥ Chromosome Markers...(thousand years ago)
p SOUTH
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Eve and Adam 2 Tk
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O ri i n ate d ? Gl A N ey ) PACIFIC
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ATLANTIC
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Shorter than 150,000 years history.
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GENES

Each human cell
contains about 10 feet
of DNA, coiled into a
dense tangle. But only
a very small
percentage of DNA
encodes genes, which
control inherited traits
like eye color, blood
type and so on.

'“-,:f_,/" S B
JUNK DNA
Stretches of DNA

around and between
genes seemed to do
nothing, and were
called junk DNA. But
now researchers think
that the junk DNA
contains a large number
of tiny genetic switches,
controlling how genes
function within the cell.

REGULATION

The many genetic
regulators seem to be
arranged in a complex
and redundant
hierarchy. Scientists
are only beginning to
map and understand
this network, which
regulates how cells,
organs and tissues
behave.

oy .
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EEEERR
DISEASE

Errors or mutations in
genetic switches can
disrupt the network
and lead to a range of
diseases. The new
findings will spur
further research and
may lead to new
drugs and treatments.

Published: September 5, 2012 [The New York Times]
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For as the heavens
are higher than the
earth, so are my
ways higher than
your ways, and my
thoughts than your
thoughts. (Isaiah
55:9)
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Now faith is the substance of things hoped for, the

evidence of things not seen. (Hebrews 11:1)
- HEFEE f*;]?/e,;‘;;}&‘;‘&?
« 1+1=2
- 247 % 3 314 2. Newton’s universal gravitation law: G[M,xM,]}/r?
kenkik B % #&: Group velocity of light: 300,000Km/sec
k F o x f3+ . Lightis both particle and wave
« kit AE F R @IE: Light can propagate in vacuum
4 &% - 1. Second law of thermodynamics: Entropy will always
increase from one equilibrium state to another equilibrium state # + % % st u
- P EFEIFT - IR c BRCRPPRR)XT B
*+ f# < a: Parity is not conserved in weak interactions
«i£ it #% : Evolution hypothesis........

fRGE RSk, Wil ol REP P T o 0 AR R, BT F, R
wugkiR, A gvaaE (BE5F 1:20)

For the invisible things of him since the creation of the world are clearly

seen, being perceived through the things that are made, even his everlasting
power and divinity; that they may be without excuse. (Romans 1:20) 32
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God said to Moses, “l am who | am.” Exodus 3:14

7+ F $8 ¢
The left hand sude of The rlght hand side of

Chinese character Chinese character “GoD”

({3 2
God” means means statement.
revelation.

Jtz‘w iE S.Eﬁ ZQP?']:L lﬁf\i{}ﬂ w,ﬁ”\zgw zﬂk-'i_g,‘}w{% w’im 3 3
¢Qm~m;—fin THFC RN LS00 BT - 2 oA FE (Y &
w3 1:1-4)

In the beginning was the Word, and the Word was with God, and the
Word was God. He was with God in the beginning. Through him all
things were made; without him nothing was made that has been made.
In him was life, and that life was the light of man. (John 1:1-4)

34



For God so loved the world, that he gave his
only begotten Son, that whosoever believeth
in him should not perish, but have
everlasting life.

A EE X~ H 3 oRe s
= A A A - T
2 3I R =< ~ F # X 4 . F A
AL w2+ R s 2 R
T_HE A R s o2 BB e K
]+ W oo 8w 3:16
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FATR L, AANPY T, ARREN T L, EE AP LR Rk,
i+ §X Jl‘li—* ¥k, ikl 14

The word became flesh and made dwelling among us. We have seen his
glory, the glory of one and only Son, who came from the Father, full of
grace and truth. (John 1:14)

. 5‘; i? dA(IFARFE, P ABZPRBE S e P RER)
R 1DEE Boeted s PR o PRAEARD KT 2R EF G LS
FLp oo F'Kgdf}w PR~ 2R s 4 9#:11:33-34
Then he said in a loud voice, Lazarus, come out! And he who was dead
came out, with linen bands folded tightly about his hands and feet, and a
cloth about his face. Jesus said to them Make him free and let him go.
@@ﬁ#ﬂ*‘s&:&ﬂ £ 4o~ A R AL BRIy 3 FPRER o B R BipAT s B
fo AT s & ARE T - IR kg F A g 2o
And the angel said to the women, Have no fear: for | see that you are
searching for Jesus, who was put to death on the cross. He is not here, for
he has come to life again, even as he said. Come, see the Lord's resting-
place.
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GFRFPEKL FHX (BA419:110). Z EEKEA(RAESIWFE1:115)

* For the Son of man is come to seek and to save that which was lost.
Luke 19:10

* Christ Jesus came into the world to give salvation to sinners, of whom
| am the chief: Timothy 1:15

AAPER L DAEAP. IALAPPEL BN IR L M
L FEM

A EZPAESL S AHESRF R A HikiES 156:13
Greater love has no man than this, that a man gives up his life
for his friends. John 15:13

-o}a*ﬁgfg‘ﬁ_;ﬂ:frﬂggf’ra&&ﬁvf&%;;\:frﬂﬁ~z‘d
e R o g NP EM T o B 5 F 5:8ButGodhas
made clear his love to us, in that, when we were still sinners,

Christ gave his life for us. Romans 5:8)
37
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MG, LI L h, FAREFS, LG AR,
(H#%14%6%)

| am the way and the truth and the life. No one comes to the Father
except through me. (John 14:6)

A Frenk, R AT A2 R4, VRIS Sk
(H#E8F12%)

| am the light of the world. Whoever follows me will never walk in darkness,
but will have the light of life. (John 8:12)

MBI, 4y A BRAMARART L RPE, VEER
Nk 2ARBEF T, (117 25-26%)
| am the resurrection and the life. He who believes in me will live, even

though he dies; and whoever lives and believes in me will never die. (John
11:25-26)

38



¥4 ent2-+ Become Children of God
e ———, Ty > =

But without faith it is impossible to please him: for he that cometh to
God must believe that he is, and that he is a rewarder of them that
diligently seek him. Hebrews : 11:6

HRa X sp xR A~ EFH IR
= o I R TR A~ R AR
e - 3N B oA R F X - R OAOE A
» B A 2 RN kB A o % F W F 1510

But by the grace of God | am what | am: and his grace which was
bestowed upon me was not in vain; but | laboured more abundantly
than they all: yet not |, but the grace of God which was with me. 1
Corinthians 15:10

39
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For all have sinned, and come short of the glory of God. Romans
3:23

- Believeip 3

,*T;a{ ek > FIRIRERAE bl wip A S FRG AN - BB
3:22

Even the righteousness of God which is by faith of Jesus Christ
unto all and upon all them that believe: for there is no
difference. Romans 3:22

« Confess 7 £

RE T AR L B A ESERE RS EFR RS 10:9

That if thou shalt confess with thy mouth the Lord Jesus, and
shalt believe in thine heart that God hath raised him from the

dead, thou shalt be saved. Romans 10:9 40



