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1. B

FEE BB ARB L KB EN T B
Wi £, Ko CCD BB —F i B A R v R AL 22
TR, ER—MHEH#E 2% (Charge-Coupled
Device). BB N E SH BB HF S, FERS T
HEATS T B HE .

B¥I# CCD AR A nRABEIN. RER
), X — 2 LA CCD(videoCCD) , B & A
R, ANZHEAR T EERS LR ER
18, Z 4,78 AKX Fh CCD AER SR L.
HFEFENB T, EREFR PN
ARKRRE, LREEYWEZRR L, HYktBH
SRR, XRMERT BB RERS
HA CCD M. (ZHEWNERBMELERE D,
#H Princeton Instrument (P1 A8 R L&
K% HRK CCD £ 7=, #H T E & ZHB R
BH CCD, EA R AEYEERRMIRITHEE
4.

AL P1 A B M SRR IR RS B, H
KENBRE RS HR CCD B,

2. RREGHIAEN

BARRES —Mb CCD K L
(camera) ¥ il 8% G il 2B S ¥ 2D i B+ H AL
FERAHRGE D, HP CCD 5§ BHME GE
ROERURRER REERZRENZ LTS, T
HRITMESNE.

3. CCD R HEXHE SRR .

CCD itf i A X SR A BB R R (pixeD),
PP EEAR BTN 4 M7 R NE
DRBUMELHFES . CHEREEETIRE

onp

AMBREHWE D, YIN— P EBRBMNERER
B Eaf, RS ERERTE NI X, RN
#RB I (potentialwell) , ] DL 877 B 63T AR ik 2
EFEEMBE BT (), BEFFEHRMBH,
H BN R B Freb g7 09 804,

Lo LI 5 B0 B, SR S P A LT
E-T—THREFRUBORERL. FRHIE
& M A AL — A %2 4 8 W (multiple phase
gate) L A9ARAL, B H GBI 9 T A B K F
WERZE LB, UBFWEHFEEFRO TR
. B4EETEREFFHBEFEMNHE =
AHE WAL E LR, FRREH R
EEHALBRP ARG, it A 6B 5E B 2
EWMARELER, BN CCD BHELFAERE
HETM R EWRIRA ZEEAE.

7E CCD R (B 2), § BN RRIY 4%
B ¥R 4710 % 28 (parallel register), 3 8 f 3
Bot. LT FTiERes LA — PR A FFC R
2% (serial register) , f§ 5 H B, FITiIC RSB
B EIHE—FINBEFSHEAFIERST, REE
Foic R4S, B R H & Bk EF (output am-
plifier) WREF 1, — P — M HIBF S HEABCK
P L R T B A, ERE B TAT IR S P
BAMRENGESHEZT A HBES —HEHEB
p

CCDEREHLEANRE  BAEN—
EFNMRENEFARPANERKE, UR
HAR R E, X — 1 #E Y B 7 4E 8 80 & (charge
transfer efficiency ,CTE), $l4 H CCD ByiF#R%L
REET 1.

X #A CCD i LAER I, i35 7] A IR KR
EE (A 5) KM R
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Computer

Pulser
(optional)

Camera
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The above diagram shows a typical system configuration. Some components are not
necessary for some system configurations.

M1 B CCDERES

Output Amplifisr
_ ¥ Serial Rogister
e o, M WA e
g 1,300,000 ""els:)j o] = Determining the brightness distribution in a
é 3 d P""" E celestial object with a charge-coupled device can
é ‘ be likened to meassuring the rainfall at different
g points in a field with an array of buckets . Once
- the rain has ceased,the buckets in each row are
_l_ moved horizontally across the field on conveyor
| #— 1,317 Pixels (8.98 mm)—s| belts. As each one reaches the end of tht convey-
#2 CCODERFRER or,it is emptied into another bucket on a belt
that carries it to the metering station where its
Incoming Light contents are measrued

Electrical Connection 4. ii?g“i%@#%{&%%ﬂ%%ﬁﬁ

Polysilicon Gate

Silicon, Dicxide MEAVEEMREAIRERN MERERFRD
N e s T‘@%@%WEEKO ‘ | :ﬁm?ﬁ%%%%\ﬁm
~ e By AE ALt B2 L A 0 R A U S 2L, X R R
Potential Well BB ERBERE . M4, EEREHTE
AT . A HESE . URER . EREART
3 RRNEFGE BRI THEA:
; Z4ad 4.1 B RHUE (High Sensitivity) :
i i FEEMEIERLEERNASE, ER CCD
oG o o RIE R UL, W FARBNES
_@ N H GEH <10 4lux) B RS M T 2s . B g%
t— @ G Gs X CCD A LM <106lux B9 155, R A H %
W ngil 35 A ] 3 B 75 6 0 3%, (Back-illuminated ) CCD 3
t"_@ N H F AR FI & . T LR CCD B2 R4
- W 10°lux B8, A TEWEEYEXHRHEE
LR T ] sk,

o R BUE R EER KRR TR & R 8
7, B FH¥ (Quantum Efficiency ,QE) 2 # 3
AEE SR TR L ESHEREFESH

B4 REBAHERTR
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R, GREEM R EABERER X, BHK CCD
FEFREBREE 0% -, FREARXCCD E
A&k 80% , T LALLM CCD HA 15 %A H,
CCD M Ry MR F BRI @ H RO
HL I (dark current) , B &M B LA HE F IR
BT AR 7 CCD RERGHT (BIBE#Y , dark) ,
XEBTFEFETREN. 40 CCD XEXRES
B, X B0 T E A LR AE B A P E M BT — R 4%
. —Kf S R REZREZS 100 -1000
pa/em® XAPEEK . |RiZHA 1000pa/cm®, MIFE—
A 24um X 24um MR E L, BEHE TR A 35,
000e-/pixel/sec, REREXNMREMBRKBEERZ
350,000 4>, U] CCD B2 10 # )5 , a3 Bk 350,
000e-/pixel/sec, FF B I 15 5 K5 58 4 ¥ W& 75 BT #&
&, XIERBEAIE CCD N H2Z 2R H 6 HEAE .
BER R HX CCD X AHIR S AR,
MR A KHRFEAK . LA P1 AR 1317k {5 oA, 4%
HB-50CHT, B HF 0. 005e-/pixel/sec, JLIT
T, FREKEE, REF—SREK, RARAR
%L AR HIZ-140C,
4.2 KINATEHE (High Dynamic Range):
HRBATWEE AR H R # 6 IRE 2
FARK B, — M ST RaE, ARERIT
KE e, 580 AR 3R L T Bl 28 K A0 W g Je kR
B AR RL WEESRBRENERTIE
BT XRE R AR R G E RE R B AR AR
HWgt. RIBRSESHESHRERENSE
Hl, A bit REAL, SIBEE SHEHFEETE
TR EZDHX, —REMIKE CCD METER
8bit, Bl 28(256 £&), T PI i CCD &% W] ZF 12-
18bit, B 4. 000-260, 000 €%, L B #LEL 4% CCD &
16-1000 5. KIEIEBWEN S — B EMR ST
- RENEs B Ea,. RERELY
R
4.3. B ¥:E Hing Resolution) ;
X WA AR I 43 2R AT B AR N BB S S
B/ IR IR £ K, 505 16 BB A5 4 T A ok X 43 FF
RGBT RS HENDEREK . RANER
MEEEZH T BHESSE. HBHEMBREE
FASRE JC R 42 8 R 43 9 A P A r ) B A U
BREM—E) . HINBREENE S S84S5
NERNTCE—REFIEMBHW R, 4. F

RAMERERSABMET S EmEH s HE
W2

B A R i 2 R AR, X
A R AR N T AT IR 4> BERE a3 AT
BN E N — RS — N, AR/ DR
MR BTE M . BN, R BRI . R XY
— WE T AT B8 4 S B AR AT O, A 0 B
REE. B CCD HRRGARE HHF 700X
500 A, WEL R B R AT BRI 35 K
AR TP A A ¥ CCD BLER £ 7 LIt
2 1600 J7 (4k X4k PR K, HEMHMHE CCD #y
45 1%, R X B R CCD & B 7E R — 4 B i sE
R [E] — % AR, P1 CCD #y4r ## 3 L B LA %
CCOES 45 %, WRUARAHEHREE T H
TV HX CCD, A AT BT LIRTE LB EI
M.
4.4 LY (High Linearity) .

RNBIAWEBREELEBRETEBREY
g7 XBRT B EREWLYE. FriEKERE
HREAFEEMGETEENBIANES SHELE
BB ERTEAMERR . BUHK CCD B L
HRA, THFIRE LA, B ARATRE, AR
JERE R A M B R, TTERMF 2 H 2N
M N, R — g A ReT, R AT Z N
FEREE, PIAFM™MIE L BB G
BEHN/DNF 1%, 3558 TIREHKF,
4.5 KFLE PR KO 45 8 4 (Digital Out-
put And Programmability) .

HEMEZERERENEN B IERHE R RE
7 H B — 8 EE, I CCD MR B (M KT . g
JeRtE], AR B SIS T LY B AR A B 4
FriteE S . — R AAAR B CCD Jo ik HH#eHi 3
FES, AAHEL BB FEEUGESBRRE
HHES BRI EIG A, X Hid B, X &
B{E 5 MR, F RGN R BUE #E— P REAR . T
PI1 22 ] #y ¥ 215X CCD W] B e th 15 5 2541
RO, RIET B ERME. PLAR S
AR EZELZRBFREENGE, FiFrEELKME
AHEEMT PIAEMEAR RS, W Universal
Imaging Corporation #J MetaMorph 5 MetaFlu-
or, Media Cybermetics %% 7] #J Image-Pro® Plus
& X LR AR S M AR R R R E R .
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PI 22 "] #9 CCD AR & 5L 36 7] [A] TAE o #H %,
Theg#H—0 nig .,
4.6 BANRGEHMEK.

AL CCD ks —, HafF— S By
AR . T BHE B 50 R AT 12 1K CCD A
R T HEALEE LB

AL BROGE ) R iR B ARG 5 K,
e B A 1 0 B OGS ), 7E 45 Fr £ AR 43 (on-chip),
DAREAR 32 M A, R IR B AR

B.CCD i B W # . I HE RSB ERH
RERBESIENEE.

C.RXEZHRWEEE . RHAXCCD XZE
BROER-10EHER MBFRESERE, T
K AL (binning) - JIN R R BB —TKZ
£ . IKEF]EEH (sub-array readout)-- H i3 H B %
B EBRERETBRRPIAFHEH
CCD £4t.

ERILEARBOE B BE. A TFRHR
CCD B—M I iF a4 . B T AT

HRRGS BT T H AR 7 E . w2
B PRSI E . X ST E § TAER,
HFHs CCD B EIHE B9 X LR T,

5. WH:

% H PI 2] BB #9 MicroMax R4, &
Y E B ST B B T 0 T AR

Cell Calcium Imaging

FISH-Fluorescence In-Situ Hybridization

Neurobiologic Imaging

CGH-Comparative Genonmic Hybridization

Immunofluorescence Microscopy

Optical Biosensors

Fluoreseence Anisotropy

Fluorescence Ratio Imaging

SEM Imaging

PI AR MR ARG TEREREEAA, B
1%:010-4241580

M 1. % % Video Cameras 5 Hihg-Permmance Cooled Cameras T EMEHEE » »
FEEIA High-Performance Cooled Cameras Video Cameras
N5 R BER B HR Video £& 7\ JE 4 21
SRR ZFAE . R REHE M 576384 F 3k < 2k 4 350 £, R A B HE <768X 494
£ ERF:6.8X6. 8um F| 26 X 26um FERT:8um
B Be B B 75 BE B (Front or Back-Illuminated) | R EEHT I8 BH (only Front-Illuminated)
BFEN L &ES W 5T
AEBE Linear, 12-18bits < 8bits
REE B B 7 <<le-/pixel /sec (FE#) 0. 2lux (at full video)
<le-/pixel /hour G & #1¥%)
A 10-15e-rms (] count) TRk, B %) 5 (Not-specified )
K& EL A, |Full Frame/Frame Transfer Frame-Transfer or Inte-Line
i d ) (FIEX PN FTheE
FEHFR Full frame/Binning/Sub-Array HEe Ll M= 5 (TV mode only)
e B 400-1100nm (typical) 400-1100nm |
190-1100nm (with UV coating)
260-1100nm (Back-illuminated)
A Y <Z10frames/sec 30frames/sec  (30Hz)
A/D speed: 25KHz to 5SMHz TV Video Rate
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