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Ist derivative of integrated
intensity
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20 channel polychromator
optical system
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Accuracy
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Additional elements covered
by the optical system
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Adhesion Mode AFM : W& FEE— N AFM TP IHbe< P r<ELT
v

Advantages of random T RAT 7R AREGOF] | bAELHIETHESA

access integration Jisy DY Tl

Advantages of the CID C I DDOF|A D CTAh

All Wavelengths Receive TRTCOWEIZFE CEDE | T XToIEb L3820

Identical Exposure Times R4 v 5 EESAEDAELBND

Analog signal processor

TIRIRBETAE Y

Trhu s LAZ) ety
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Analog to digital converter | A-D ZE#a55% T =T 4 NADIE
Analyte element T RIS e R SAEEZWL L IITFTAE
Analytical Wavelength ISR EY 77 L — SAEEETIH LD

Subarray

Applicability — S o ELoHwn

Applications FHR Xk

Applied voltage FIn&E T+ WA TAdD

Arc T—7 77

Arc/Spark Emission T—0 S ANR—=T RIS | T — 7 /FTIE—L T WEo
Spectrometer LSS AT R OB HIBAEEED
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Area detector

o FEUR H A

OATEEZITALYDE

Assumption
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Assumptions Regarding
Typical Optical System
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IT->Z 9533 A ML

Atomic Force Microscope S 11 D SRS FTALMAD 1<

(AFM)

Average selling price L5 AS P) ~NE A9V

Average selling price is SR FEAE DS TE L ANNEX A RBTVT )

fixed

Axial DL [ Sy A% HH PR S EILLTFA LD DT AN
v

B B B

Bioluminescence RO HFNVEDTH- )

Block diagram A= S52AH5LT

C C C

Calibration Curve Fir FAR A X OFA

Calibration curve Fir FAR A X OoFA

Camera controller HNAZary ha—7 MO hEA—D

Camera Controller Features | 7 A5 a2 ha—S0KM | < bxrH

Camera CPU 71 A7 CPU AAZCPU

Camera Driver Libraries

NAT RITAN=FA4TZ

NAT RITAN=FA4TZ
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cantilever B FLN— B FLN—
Cell (biology) Al e AR
Channel Cards HEE - FEoaR 7Y U MR | F O S s HESAETY

v hEIEA

Charge Injection Device
Camera

FBRTEAT A N ABD AT

TADNHW T HT 4
£ 2

Charge transfer efficiency

fif ik 2 =

TANPTAZEIZHIND

Charge transferred to row
(tra_gate)

i | &

i |3 P AR~ 1

TANTIELZECSTAE X
{A~TAZED

Chassis, Case, etc.

r—2Z ., Bl ¥ OEAMEE

T TN E D hp s
NEA

Chemiluminescence == 5 WL IE> 29
Chromatographic rna~ N7 T 7k, ra~ 77 71E9
applications

Clear Full Subarray YITT =7 )T YITTL—% 7T

Collective charge readout

S ORE 2R E R E

FLDOLWYwHZTH TR TA
N LTV

Collective Read (binning)

FTOEEBRIE(E =
)

ZLDLYHITHTX%E
<TWw (BEr=17)




column electrode

AHESR 5 i

72 CUL ChAE XL

Commercial CPU

BECPU~Y—HR—FK

Oxro2LCwh

Communications &
Command Interpreter

WS AL & FE A RS

S99 LALXY ELAWVD
WL <

Compensate for low (XEREE) Mo BX79

sensitivity

Compensate for low JEEREZ 49 M ESFL B#BER)
sensitivity

Complete WL Flexibility BRI A i XHxr H2EATES LD
Composite Bse 5L T9H

Conclusion PR REE oA, TDOAA
Configuration R ZoHEwn

Confocal Microscope

AR R A

XrI9LXI TATATE
X9

Contiguous

PREE T 5. BT 5

DAESTSLH, oL k<
15

Contiguous Pixel Structure

Ff D

FLONAZELEWN

Control system (PCB,
cables, harness)

> A7 2 (PCB « 77—
T 7 Y)

HFWNWE 9T AT A

Corner cube a—F—Fa2—7 a—F—% 45—
Cross section 5] 708 A

Curve ¢ X r<EA

D D D

Damage is minimized

A=V R/NRICED S

HERA—=H WL k9T A
e EDD

Dark current HEREEAI HATAY DD

DC Plasma BT I A~ b Hr< Vw9
Derivative (chemical) FHE(R WwHEI T
Detection Limit g HBR S T A LT AU
Detectivity (D) foR HBE FTALYODH
Detector Circuitry i daniEf FA Lot A
Diffraction grating [BlHT A% 1 MNES T L
Dynamic Range AAFI v Ty AT I LY
E E E

e electron charge T DB An] = TALDOTANY X9
Echelle Grating Dispersion | @ > = JL[A[§7 & 143 1 A=

Echelle Grating Orders T 3 VAT RS IR Ty )b

Echelle Optical System T Y Vs Ty x)b

Echelle Spectrum

Ty )LD AT KL

Ty )LDARYT KL




Echellogram

Ty )L AT fL

Ty )L AT fL

Educational and industrial PE S R SARLSNATZWVD A
joint production

Eigenmode Eigenmode Not usually written in kana
Electronically variable LIPS ThEIDd~NA

Electronics and gas control
devices

R L A A B

ThX LT AFNX 54
10\

FElement

JLHR

FAZ

ellipsoid mirror

FHm 7 —

EAMDIT—

Entrance Optics (objective
lens, Hg pen lamp, etc.)

AR AT b (A A—
VA, KIRT TRk

WY <HZ AL

)
Essential item AT OO L w DA
Estimate =D NUNVE A
Ethernet A —F % b A%k

Ethernet network interface

A =Py b HT x—
A

A =Py b HT x—
A

Excitation laser Fhi L—H— W E L —H—
Experiment SR ColTA
Exposure 2 Hi ALWpD

Exposure Application
Firmware

EEHEIEH Y 7 — o0 =7

AL HOHNWX ;-

Exposure Architecture

BT 77 A

ALw o7 a T h

Extreme VUV (CI 134 nm)

VUV

H X 9 VUV

F

F
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femtosecond laser sub
micron machining

Tz A NPL—HF—2T73
7a T

7R D L—H—H
TI TN

Fibroblast

A 5 A el

FAWVNEIVIEH

Fixed integration time

EWERH « A7 PVEOR

TWEAHLYD « AT b

WO X 9H L
Fixed-Channel Direct RV r7aRrA—F2— (Fyo | AR/ RXA—H"—
Reader FIVFEE S ILTWET)
Flat mirror HE S T — SNWDOAI T —

Flow injection analysis

Ja—A V=l a sy

Hrik

Ja—ArV gy

Force Modulation

7 4 — A

T —ANALH L9

Full Frame Exposure
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HEANLEI AL D INAS
>
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Generation-recombination
noise

A — PR A M

ToHtn—SWFH2I9 &
OFSV.Y

Glan-Taylor Prism

The device produces linear
polarized light from
unpolarized input. It
consists of two calcite
prisms separated by an air
gap. Transmitted
extraordinary beam is used.
Rejected ordinary beam is
absorbed by black glass
plates cemented to calcite
prisms.

70T =7 =7 AL

70T =7 =7 AL

Grating EERESS NNEDSZ 9 L

H H H

ha Ix VA

High Quantum Efficiency | & & 4035 o9V xo5LIHho
High Resolution 5157 FRRE ZIYOSDND D

High spatial resolution i 22 ] oy f e Z IO IMASIPND D
analysis Z< T

High Speed Discrete Data EEBER T — 2 I E IIHOFELDSATE
Analysis

Host PC RARMPC RARPC

hyperbolic mirror R 1 5 IO X< DAET LD

1 I I

Imaging sensor A A=Y A A=W

Induce, cause, give rise to, FHikld A DO ETH

Inductively coupled plasma | FHEFES 7 7 X~ WY EHNTFHDT )T T A~

Inductively Coupled Plasma
Emission Spectrometer

BRI 7T X<~ Ly
M

ZoLwold 7T A~iEo
ZIOSNIHISIEETED
5

Inherently Anti-Blooming

TN — I T (R~

DBHTH Y FHEA)

OTN—3 7 (0 AHED
FL~DIZLAITHD £H
)

Install, mount

PEH

&I

Instantaneous direct viewing

| ELHE R 2R

LA TIZH XL HEDODA
)

Integrating sphere T ER HERALZTW D
Integration (exposure) time | &4 (#& H)IRFH] SAEEALED)UNA
Interaction MAEEH ZHZEED




Inverted microscope

fRISZ AT

EIVDTFAVE XD

Investigate, search T 5 T-AEL T 5

Investigation, studies, Wt JAED

examination

Irradiation W Bt LxroL=®

J J J

K K K

ka R 7

L L L

Large Full-Well Capacity EFOBEBMBENS N ZLOTAMNED D F H N
7270

Laser ablation L—Y—T7 7L — 3. L—HP =77 — 3

Laser resonator L — R L—H—ZF ) LAZ

Laser resonator

L —F— IR e

L—H—ZX ) LAZ

Least squares linear fit

BRI x T D i/ RIET
VA l:iiL

H <ALV T AN
LXI2ZU & 21FH THhHn
X x<HEAr

Light detection devices R CwZ 925>
Linear dynamic range B D Hr <HFAIZTAW
Liquid crystal R &L XD

M M M

ma * ~

Main System Power R TAIT A
Masterpiece BEVE o &<

Material cost/profitability JFAL - 7238 DOt TAD s SZZXDITDAL
conclusions

Maximum Linear Dynamic | fgx K4 A FI v o7 Lo VA2

Range

Measure, read HIE LT
Mechanism i 29
Microtubules N L X 20 A
Minimizes contribution of FhiEIR 2 A X3 7y W IF A

source flicker

MIP ~A AW EHE T T X~ ~Ar7uiFwd ) 7T R
"\7
Misch metal S a XKL S a XKL

A commercially available
pyrophoric alloy of cerium
and a mixture of several
rare-earth metals. It will
ignite when exposed to heat
and friction. It is used in




lighter flints.

Modification & fifi Ly L x<
Modulation 2258 ~B XD

N N N

n A Ve

na VA VA

Nanobiotechnology T NAF T NAF

n-doped epitaxial n-Si =X ¥ — TS F—

Near field optical I G B XAHED

microscope

Near IR LIRS AT EREA
NIR RSN BR TAEERVEA
Nitrogen purge BRI HoZfN—Y

Noise M. AR IOBA

Noise equivalent power MEE A XD — XoBALE I DT —
Non-Destructive Read FEM ) E 5 = MNIDPNTEZELTWIED
Sequence L=

Non-Destructive readout FERREE R & NI TEEL T
Non-Destructive Readout FERREE IR 2 15 MNIDPNTEZELTWIED
Mechanism

Notch filter )T T 4 H— )T T 4 —
Novel W A LA

0] (0] (0]

Objective Lens XL X ARSI S7Y
Observation # MA L X<

Observe BT 5 MDA D

Observer BHE MAEL Le
Operating temperature B EIR L EosBal
Operation E3E Z 93

Optical flat A TFANT T v b A TFANT T v b
Optical System HF AT A Z IM<L

Optical System W AT I ZIOML VAT L
Optical waveguide L ZIo9EIIEA

Optics M AT A ZIOML VAT A
Other Z DA, D=

P P P

Parabolic mirror Bm X 7 — 29520 T—

Paschen-Runge mount
optical system

X L U R

Ry a7 9 B
IS

Peak Binning

E—2 - br=27 (E—
I AT AN T T T

v—7 v =r7




NEARY 2 HE)

Peak Height Proportional to
Concentration

B — 7 REE & IR EE LA

t—r7xxorlmo Eix
O

photoactive area bR 29T
Photoconductor TE R ZHEHITATZW
Photo-generated charge YeTHREZ LT O TBZ LI=TA
Photomultiplier tube 5B - as IO TALEI IRV A

Photomultiplier tube socket

SHEAHEEDY 27 b

) TALEITWINAD
VAN

Photon flux eI ZIo9LVWwoV xrD

Pixel # (wavelength) FAHEERE) ZLT9 (=Fbxro)

Pixel read frequency eV AIRD YA 70 | RKED LA ED ZN D
JEII %K Lw 9139 9

Pixel read time VBN EARD YA 7L | R EDR ALY IS
IRFfH CA

Plasmon 7T RE ST HA

Point detector S THhITA LY DX

Polarization analysis el E N HFEL T

Polarized light T ~AT D

Polarizer =S ~AZ 9L

Polymer =71 IR

Polymerization ARG CwoIToFADD

polysilicon column/row
electrodes

ARY — S i MR (B, e
)

ARY—>JarTAx xr<

Power Series algorithm fit =S e gL RXX P HTHINNIED
power supply EIR TAT A

preamplifier R L EE HFTAHLEH S &
Precision — Short-Term BE S -ml s EHEo | HnAsao S

Stability / Long-Term
Stability

7

Prism Dispersion

7 X LGyHR

A BN Yy N

Prototype model

7a NEATETIV

7a NEATETIV

Purge - Ar or N2

IN—3 0 Ar X N2

IN—

Q Q Q

Quantum efficiency B3R DxrHo25LZ950>
R R R

ra 5 7

Radial Al rzex
Radiation Tolerant Camera | i8I #E T A 5 7ZW0ME9 LoeE A




Radio frequency B A ZoLw ok
Random Access TG LT AT VAN
Random access integration T RALT 7 AFES AV AN
Random pixel addressing FA~DTUHELT I | TUH N

2] E
Random pixel injection or T ~DTHELT I | TUH A
knockdown ZIEN
Randomly Accessible Pixels | - ~DT7 X LT VA | T H A
Read Noise HE /A4 X < T
Refractor Plates JEITHR < oH®EDTA
Research result optimization | AfF 7% il 5 i 6 i i =5 24
transfer enterprise
Resolution Ay A= SADNND H
Resolution (TV, etc.) fiF A NNE H F
Resonance AR Xro9LA
Resonator AR XrIHLAE
Response (S or R) J NiE
Response Curve SN2 R BoEOEr<{HEA
Response time, T i E CTWi 9
retro-reflector W T — T lFA LRI T—
ROI region of interest 73 M i PH ST AN
roof mirror N—T I T— IN—T I T—
row electrode Tk i B i L2 TAE L
Rugged, durable, substantial | EXzE TAAHD
S S S
sa = A
Sample Throughput e IR 0 AT 3 R Z9%<
Saran® fiber B fiE  (IEfbRER) S HAFEAW
Saturation faFn x99

Scanning electron

A T U

O EINTETALITATE

microscope I 9

Scanning Probe Microscope | &M 7 v — 7 BAMEE FIH)ENT7Tu—TIFAWN
(SPM) ERSP,

Scanning range Gl Z 9 & FIE

Scanning, Sweep o <oV A

Self Test Ho@Wr7 2 b CZLAREA

Sensitivity - Detection
Limits

SRS - BH RS

M E T AL DT A
vy

Sensitivity and dynamic
range

ELEAFI v LY

ANV VRl




Sensor Control Library YUYl — 2 RXR— R o

Shape, form FEAR WL X 9

Signal ER=2 LAZ9

Signal (counts) B (/b LAZD

Signal >Threshold ER %) LAZY

Silastic YA TAT 4D YA TAT 4T

Simultaneous Background | Rl N 7 7 F o REHIE | 5 U

Correction Tk

Simultaneous Detection [ B T 50T EOLIEHrITFAZEI &
AEE

Simultaneous internal [ PN AE YR EOCRVWO x99 LwAlE

standard 3

Slope [ Z o

Software and firmware

VI RET7y—L2 0T

VI RETy7y—L 0T

Solid Structure AVALNE S Do ZHED
Spark AIN—T AIN—=7T
Spark frequency A= JE R EHxr 599

Spark Source

A= 7 JEhEC IR

28— T N E T A

Standard Deviation

PR Y 22

0xILCwA~AS

STM scanning tunneling
microscope

BRI b VRS

F ) EINTZ R URT A
Xxr9

Streak Camera

Streak cameras are high-
speed light detectors which
enable direct measurement
of light phenomena with
unsurpassed temporal
resolution. They can
simultaneously measure
time, position (or
wavelength) and light
intensity and process the
data in real-time using a
dedicated readout system.

ANV =T AT

ANV =T AT

Stress measurement

ST E

Structural change

RS

Structure of a CID pixel

CIDFETFDED

Structure, composition,
makeup

{E3D9

Subarray analysis

7T L—FE




Subarray collective read LT - T UAELSRHE | A

(column Binning) E (e = 2)

substrate contact FERHE A X ZAH->TA
Summary i) NN 9
Surface enhanced Raman FKHEWRT ~

DEOIDAETIE L HT~
NV

Surface Plasmon (field)

RIET 7 AE L (B)

E2>0OASELTHA (T
AlE)

Near field i3] XhAEHSOL X9

System gain 3 cwlre FwneHn Ll

System noise A A A R e o o

T T T

ta 7= 7

TE cooled camera head CID84 L &E1-WmHEI~> R TALINE S~ Y
TE Cooled RACID Head WA RACID ~» K ThAhLhnE L
Temperature compensated TR A I BAEIFEN
Temperature control device | i i S H& 2 (i BAEL I SHFWEOD
Thermocouple Nt D TATZW

Thermopile ENEE %] D TAT-WILD

Time ] A

Time Constant, T i E CTuWi 9

Time correlated single
photon counting

WRERFEES S v v o
T T AT

C AT DDA

Time correlated single
photon counting detection

IRFRIARBA > 7 VAR ko
A

CAE I A

Time Resolved IR R 2o i ) E U ASimdnE L Tn

Spectroscopy

Time Resolved/Discrete R e o0 i e i 7 — & I E UASAEEID SAT—

Data Analysis A 72T

Timing signal processor AAIVTIEETewyY | ¥4I T LATH) Vet
(FPGA % A ) oA

U U U

Upright microscope IERVRILEEE €52 BFNY ORTITFTADE & 9

Use (vt) fi A L&9

\Y% \Y \Y

Vacuum pump BHZER TS LAL 9RST

Vacuum Ultraviolet B Ze RS\ LA 9 LB VWHEA

Value fil HT=

Variable integration time W Cx AFE5REE N ) TEHEZXTSALL

ARYQY




Vignetting

JHh

JHh

Voltage change induced by

RIS THE 2 L7 E D

TP TAZT I TBI L

transfer measured on row Rl EE AR CHIE TAHONES ELSTAE

(tra_gate) r<{TELTD

W W W

wa V) %

Wavelength (A) WE IH x99

Wavelength Coverage B (DT )i P b x o (FA%) I TAV

Wavelength Coverage W R 36 £ 21FAW

Wavelength Selection iR E B Xbxr oA L)

Flexibility

Waveplate TR 6 x 2 1EA
Waveplates are used to change
the polarization type of the
incident radiation by unequally
phase-shifting its orthogonally
polarized components.

White noise HEMEE F L EDBA

X X X

Y Y Y

ya < Y

Yeast SRS TIOIEEA

Z Z Z

zeta potential ({ potential)




