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CCD47-20 High Performance CCD Sensor

signal at any temperature T (kelvin) may be estimated from: Qd/Qd0 = 122T3e76400/T ... capacity measured at 243 K and 20 kHz readout speed. 5. CCD characterisation ..... Partially shielded transition elements ... Permanent Glass Window. 
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CCD47-20 High Performance CCD Sensor FEATURES *



1024 by 1024 1:1 Image Format



*



Image Area 13.3 x 13.3 mm



*



Frame Transfer Operation



*



13 mm Square Pixels



*



Symmetrical Anti-static Gate Protection



*



Very Low Noise Output Amplifiers



*



Gated Dump Drain on Output Register



*



100% Active Area



APPLICATIONS *



Spectroscopy



*



Scientific Imaging



*



Star Tracking



*



Medical Imaging



INTRODUCTION This version of the CCD47-20 is a front-face illuminated, frame transfer CCD sensor with high performance low noise output amplifiers, suitable for use in slow-scan imaging systems. The image area contains a full 1024 by 1024 pixels which are 13 mm square. The output register is split, allowing either or both of the two output amplifiers to be employed, and is provided with a drain and control gate for charge dump purposes. In common with all EEV CCD Sensors, the CCD47-20 is available with a fibre-optic window or taper, a UV coating or a phosphor coating for X-ray detection. Other variants of the CCD47-20 include IMO, back-thinned and full-frame devices. Designers are advised to consult EEV should they be considering using CCD sensors in abnormal environments or if they require customised packaging.



TYPICAL PERFORMANCE Maximum readout frequency Output responsivity . . . Peak signal . . . . . . Dynamic range (at 20 kHz) . Spectral range . . . . . Readout noise (at 20 kHz) . QE at 700 nm . . . . .



. . . . . . .



. . . . . . .



. . . 5 MHz . . . 4.5 mV/e7 . . . 120 ke7/pixel *60 000:1 400 ± 1100 nm . . . 2.0 e7 rms . . . 45 %



GENERAL DATA Format Image area . . . . . . . . . 13.3 x 13.3 mm Active pixels (H) . . . . . . . . 1024 (V) . . . . . . . . 1024 Pixel size . . . . . . . . . . 13 x 13 mm Storage area . . . . . . . . . 13.3 x 13.3 mm Pixels (H) . . . . . . . . . . . 1024 (V) . . . . . . . . . . . 1024 Additional pixels are provided in both the image and storage areas for dark reference and over-scanning purposes. Number of output amplifiers . . . . . . . . . . 2 Weight (approx, no window) . . . . . 7.5 g



Package Package size . . Number of pins . Inter-pin spacing Window material Type . . . .



. . . . .



. . . . .



. . . . .



. . . . .



. . . . .



. . . . .



. . . 22.7 x 42.0 mm . . . . . . . 32 . . . . . 2.54 mm quartz or removable glass . . ceramic DIL array



EEV Limited, Waterhouse Lane, Chelmsford, Essex CM1 2QU England Telephone: +44 (0)1245 493493 Facsimile: +44 (0)1245 492492 e-mail: [email protected] Internet: www.eev.com Holding Company: The General Electric Company, p.l.c. A member of the Marconi Electro-Optics Group. EEV, Inc. 4 Westchester Plaza, PO Box 1482, Elmsford, NY10523-1482 USA Telephone: (914) 592-6050 Facsimile: (914) 682-8922 e-mail: [email protected]
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PERFORMANCE Min Peak charge storage (see note 1) Peak output voltage (no binning) Dark signal at 293 K (see notes 2 and 3) Dynamic range (see note 4) Charge transfer efficiency (see note 5): parallel serial Output amplifier responsivity (see note 3) Readout noise at 243 K (see notes 3 and 6): grade 0 and 1 grade 2 Maximum readout frequency (see note 7) Response non-uniformity (std. deviation) Dark signal non-uniformity (std. deviation) (see notes 3 and 8)



Typical



80k ± ± ±



120k 540 10k 60 000



± ± 3.0



99.9999 99.9993 4.5



± ± ± ±



2.0 3.0 5.0 3



±



1000



Max e7/pixel mV e7/pixel/s



± ± 20k ± ± ± 6.0



% % mV/e7



4.0 6.0 ± 10



rms e7/pixel rms e7/pixel MHz % of mean e7/pixel/s



2000



ELECTRICAL INTERFACE CHARACTERISTICS Electrode capacitances (measured at mid-clock level) Min S1/S1 interphase I1/I1 interphase I1/SS and S1/SS R1/R1 interphase R1/(SS+DG+OD) 1R/SS Output impedance (at typ. operating condition)



± ± ± ± ± ± ±



1. Signal level at which resolution begins to degrade. 2. Measured between 233 and 253 K and VSS +9.0 V. Dark signal at any temperature T (kelvin) may be estimated from: Qd/Qd0 = 122T3e76400/T where Qd0 is the dark signal at T = 293 K (20 8C). 3. Test carried out at EEV on all sensors. 4. Dynamic range is the ratio of readout noise to full well capacity measured at 243 K and 20 kHz readout speed. 5. CCD characterisation measurements made using charge generated by X-ray photons of known energy. 6. Measured using a dual-slope integrator technique (i.e. correlated double sampling) with a 20 ms integration period. 7. Readout at speeds in excess of 5 MHz into a 15 pF load can be achieved but performance to the parameters given cannot be guaranteed. 8. Measured between 233 and 253 K, excluding white defects.



BLEMISH SPECIFICATION



Slipped columns Black spots
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3.5 3.5 4.5 40 60 10 300 White spots



NOTES



Traps



Typical



Pixels where charge is temporarily held. Traps are counted if they have a capacity greater than 200 e7 at 243 K. Are counted if they have an amplitude greater than 200 e7. Are counted when they have a signal level of less than 90% of the local mean at a signal level of approximately half fullwell.



White column Black column



Max ± ± ± ± ± ± ±



nF nF nF pF pF pF O



Are counted when they have a generation rate 25 times the specified maximum dark signal generation rate (measured between 233 and 253 K). The amplitude of white spots will vary in the same manner as dark current, i.e.: Qd/Qd0 = 122T3e76400/T A column which contains at least 21 white defects. A column which contains at least 21 black defects.



GRADE



0



1



2



Column defects: black or slipped white Black spots Traps 4200 e7 White spots



0 0 15 1 20



2 0 25 2 30



6 0 100 5 50



Grade 5



Devices which are fully functioning, with image quality below that of grade 2, and which may not meet all other performance parameters.



Minimum separation between adjacent black columns . . . . . . . . . 50 pixels Note The effect of temperature on defects is that traps will be observed less at higher temperatures but more may appear below 233 K. The amplitude of white spots and columns will decrease rapidly with temperature.
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TYPICAL OUTPUT CIRCUIT NOISE (Measured using clamp and sample) VSS = 9 V VRD = 18 V



VOD = 29 V



7



7508



NOISE EQUIVALENT SIGNAL (e7 r.m.s.)



6 5 4 3 2 1 0 10k FREQUENCY (Hz)



50k



100k



500k



1M



TYPICAL SPECTRAL RESPONSE (No window) 60



7128



50



QUANTUM EFFICIENCY (%)



40 30



20 10 0



400



500



600



700



800



900



1000



1100



WAVELENGTH (nm)



TYPICAL VARIATION OF DARK SIGNAL WITH SUBSTRATE VOLTAGE (Two I1 phases held low) 60



7509



50



DARK SIGNAL (k e7/pixel/s)



40



30



20



TYPICAL RANGE



10



0



0 1 2 3 SUBSTRATE VOLTAGE VSS (V)



#1998 EEV Limited



4



5



6



7



8



9



10



11
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TYPICAL VARIATION OF DARK CURRENT WITH TEMPERATURE 105



7510



104



103



102



DARK CURRENT (e7/pixel/s)



10



1



1071



1072 780 760 PACKAGE TEMPERATURE (8C)



740



720



0



20



40



DEVICE SCHEMATIC 7518



3 DARK REFERENCE ROWS SS



1



32 SS



ABD



2



31 ABG



I13



3



30 S13



I12



4



29 S12



I11



5



28 S11 IMAGE SECTION 1024 x 1024 ACTIVE PIXELS 13 x 13 mm



SS



6



OG



7



26 DG



RDL



8



25 RDR



9



24



16 DARK REFERENCE COLUMNS



27 SS



OSL 10



23 OSR STORE SECTION 1024(H) x 1033(V) ELEMENTS 13 x 13 mm



ODL 11



22 ODR



SS 12



21 SS



1RL 13 R13L 14



20 1RR 8 16



16 8



19 R13R



R12L 15



18 R12R



R11L 16



17 R11R 8 BLANK ELEMENTS
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16 DARK REFERENCE COLUMNS



8 BLANK ELEMENTS
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CONNECTIONS, TYPICAL VOLTAGES AND ABSOLUTE MAXIMUM RATINGS PULSE AMPLITUDE OR DC LEVEL (V) (See note 9) Min Typical Max



PIN



REF



DESCRIPTION



1



SS



Substrate



2



ABD



Anti-blooming drain (see note 10)



3



I13



4



0



9



Image area clock



8



12



15



+20 V



I12



Image area clock



8



12



15



+20 V



5



I11



Image area clock



8



12



15



+20 V



6



SS



Substrate



0



9



10



±



7



OG



Output gate



8



RDL



Reset transistor drain (left amplifier)



9



±



No connection



10



MAXIMUM RATINGS with respect to VSS



VOD



70.3 to +25 V



1



3



5



+20 V



15



17



19



70.3 to +25 V



±



10



OSL



Output transistor source (left amplifier)



11



ODL



Output transistor drain (left amplifier)



12



SS



Substrate



13



1RL



Output reset pulse (left amplifier)



14



R13L



Output register clock (left section)



15



R12L



Output register clock (left section)



16



R11L



17 18



±



±



see note 11



70.3 to +25 V



29



31



0



9



10



±



8



12



15



+20 V



8



10



15



+20 V



8



10



15



+20 V



Output register clock (left section)



8



10



15



+20 V



R11R



Output register clock (right section)



8



10



15



+20 V



R12R



Output register clock (right section)



8



10



15



+20 V



19



R13R



Output register clock (right section)



8



10



15



+20 V



20



1RR



Output reset pulse (right amplifier)



8



12



15



+20 V



21



SS



Substrate



0



9



10



±



22



ODR



Output transistor drain (right amplifier)



29



31



23



OSR



Output transistor source (right amplifier)



24



±



No connection



25



RDR



Reset transistor drain (right amplifier)



26



DG



27



27



see note 11



70.3 to +35 V



70.3 to +35 V 70.3 to +25 V



±



±



15



17



19



70.3 to +25 V



Dump gate (see note 12)



±



0



±



+20 V



27



SS



Substrate



0



9



10



±



28



S11



Storage area clock



8



12



15



+20 V



29



S12



Storage area clock



8



12



15



+20 V



30



S13



Storage area clock



8



12



15



+20 V



31



ABG



Anti-blooming gate



0



0



5



+20 V



32



SS



Substrate



0



9



10



±



Maximum voltages between pairs of pin 10 (OSL) to pin 11 (ODL) . pin 22 (ODR) to pin 23 (OSR) . Maximum output transistor current



pins: . . . . . +15 V . . . . . +15 V . . . . . 10 mA



NOTES 9. 10. 11. 12. 13.



Readout register clock pulse low levels +1 V; other clock low levels 0+0.5 V. Drain not incorporated, but bias is still necessary. 3 to 5 V below OD. Connect to ground using a 2 to 5 mA current source or appropriate load resistor (typically 5 to 10 kO). Non-charge dumping level shown. For operation in charge dumping mode, DG should be pulsed to 12 + 2 V. All devices will operate at the typical values given. However, some adjustment within the minimum to maximum range may be required for to optimise performance for critical applications. It should be noted that conditions for optimum performance may differ from device to device. 14. With the R1 connections shown, the device will operate through the left hand output only. In order to operate from both outputs R11(R) and R12(R) should be reversed.
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FRAME TRANSFER TIMING DIAGRAM 7511



CHARGE COLLECTION PERIOD 1033 CYCLES I11



I12 I13 Ti



51028 CYCLES



S11



S12 S13 SEE DETAIL OF LINE TRANSFER



FRAME TRANSFER PERIOD 41 LINE TIME



R11



R12 R13



1R



OS SEE DETAIL OF OUTPUT CLOCKING



READOUT PERIOD



DETAIL OF LINE TRANSFER



(For output from a single amplifier)



7579



1



/3Ti



S11



toi



toi S12



tdri



twi



tdir



S13



R11



R12



R13



1R
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DETAIL OF VERTICAL LINE TRANSFER (Single line dump) 7787



S11



S12



S13



R11



R12



R13



1R



DG END OF PREVIOUS LINE READOUT



LINE TRANSFER INTO REGISTER



DUMP SINGLE LINE FROM REGISTER TO DUMP DRAIN



LINE TRANSFER INTO REGISTER



START OF LINE READOUT



DETAIL OF VERTICAL LINE TRANSFER (Multiple line dump) 7788



S11



S12



S13



R11



R12



R13



1R



DG END OF PREVIOUS LINE READOUT
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1ST LINE



2ND LINE



3RD LINE



DUMP MULTIPLE LINE FROM REGISTER TO DUMP DRAIN



CLEAR READOUT REGISTER



LINE TRANSFER INTO REGISTER



START OF LINE READOUT
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DETAIL OF OUTPUT CLOCKING 7133A



R11 Tr



tor



R12



R13 twx



tdx



1R SIGNAL OUTPUT



OUTPUT VALID OS



RESET FEEDTHROUGH



LINE OUTPUT FORMAT 8 BLANK



15 DARK REFERENCE



*



1024 ACTIVE OUTPUTS



*



7512



15 DARK REFERENCE



8 BLANK



RECOMMENDED D.C. CLAMP TIME



* = Partially shielded transition elements



CLOCK TIMING REQUIREMENTS Symbol Ti twi tri tfi toi tdir tdri Tr trr tfr tor twx trx, tfx tdx



Description Image clock period Image clock pulse width Image clock pulse rise time (10 to 90%) Image clock pulse fall time (10 to 90%) Image clock pulse overlap Delay time, S1 stop to R1 start Delay time, R1 stop to S1 start Output register clock cycle period Clock pulse rise time (10 to 90%) Clock pulse fall time (10 to 90%) Clock pulse overlap Reset pulse width Reset pulse rise and fall times Delay time, 1R low to R13 low



Min 2 1 0.1 tri (tri+tfi)/2 1 1 200 50 trr 20 30 0.2twx 30



Typical



Max



5 2.5 0.5 0.5 0.5 2 1 1000 0.1Tr 0.1Tr 0.5trr 0.1Tr 0.5trr 0.5Tr



see note see note 0.2Ti 0.2Ti 0.2Ti see note see note see note 0.3Tr 0.3Tr 0.1Tr 0.3Tr 0.1Tr 0.8Tr



15 15



15 15 15



ms ms ms ms ms ms ms ns ns ns ns ns ns ns



NOTES 15. No maximum other than that necessary to achieve an acceptable dark signal at the longer readout times. 16. To minimise dark current, two of the I1 clocks should be held low during integration. I1 timing requirements are identical to S1 (as shown above).
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OUTPUT CIRCUIT 7516A



RD



R13



1R



S12 (SEE NOTE 17)



OD



OG OS



OUTPUT



EXTERNAL LOAD (SEE NOTE 18)



SS



SS



0V



NOTES 17. The amplifier has a DC restoration circuit which is internally activated whenever S12 is high. 18. Not critical; can be a 2 to 5 mA constant current supply or an appropriate load resistor.
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OUTLINE



(All dimensions without limits are nominal) A



7522



D



M 32



17



IMAGE AREA



N



C



E



B



16



1



PIN 1 INDICATOR



F



RECESSED TEMPORARY COVERGLASS L IMAGE PLANE



G



H



J PITCH K
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Ref



Millimetres



A B C D E



42.00 + 0.42 22.73 + 0.26 16.60 + 0.25 3.64 + 0.37 22.86 + 0.25 + 0.051 0.254 7 0.025 5.0 + 0.5 0.457 + 0.051 2.54 + 0.13 38.1 1.65 + 0.50 13.3 13.3



F G H J K L M N
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ORDERING INFORMATION



HANDLING CCD SENSORS



Options include: *



Temporary Quartz Window



*



Permanent Quartz Window



*



Temporary Glass Window



CCD sensors, in common with most high performance MOS IC devices, are static sensitive. In certain cases a discharge of static electricity may destroy or irreversibly degrade the device. Accordingly, full antistatic handling precautions should be taken whenever using a CCD sensor or module. These include:-



*



Permanent Glass Window



*



Working at a fully grounded workbench Operator wearing a grounded wrist strap



Fibre-optic Coupling



*



*



UV Coating



*



All receiving socket pins to be positively grounded



*



X-ray Phosphor Coating



*



Unattended CCDs should not be left out of their conducting foam or socket.



*



For further information on the performance of these and other options, please contact EEV.



Evidence of incorrect handling will invalidate the warranty. All devices are provided with internal protection circuits to the gate electrodes (pins 3, 4, 5, 7, 13, 14, 15, 16, 17, 18, 19, 20, 26, 28, 29, 30, 31) but not to the other pins.



HIGH ENERGY RADIATION Device parameters may begin to change if subject to greater than 104 rads. This corresponds to: 1013 of 15 MeV neutrons/cm2 2 x 1013 of 1 MeV gamma/cm2 4 x 1011 of ionising particles/cm2 Certain characterisation data are held at EEV. Users planning to use CCDs in a high radiation environment are advised to contact EEV.



TEMPERATURE LIMITS Min



Typical



Max



Storage . . . . . . . 73 ± 373 K Operating . . . . . . . 73 243 323 K Operation or storage in humid conditions may give rise to ice on the sensor surface on cooling, causing irreversible damage. Maximum device heating/cooling . . . . 5 K/min



Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility for the consequences of any use thereof and also reserves the right to change the specification of goods without notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of third party patents arising from the use of tubes or other devices in accordance with information contained herein.
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Marconi Applied Technologies CCD55-30 High Performance CCD 

Pixel readout frequency . . . . . 20 Â± 7 000 ... generated by X-ray photons of known energy. 5. ... correlated double sampling) with a 10 ms integration period. 6.
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2.72 2.11M-Pixel CCD Image Sensor 

Overview. The MN39470PT is a type-1/2.72 2.11M-pixel square-pixel CCD image sensor. This CCD has achieved excellent color reproduction by adopting RGB ...
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KAI-0311 CCD sensor PDF File - FutureBots 

Nov 10, 1999 - Eastman Kodak Company â€“ Image Sensor Solutions - Rochester, NY 14650-2010. Phone (716) 722-4385. Fax (716) 477-4947. Web: www.kodak.com/go/ccd E-mail: [email protected] ..... Figure 5 Pinout Diagram Top View . ...... Id. Dark Current. 0.
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3 2.2M-Pixel CCD Image Sensor 

The MW39580AE is a type-2/3 2.2M-Pixel IT-CCD image sensor that supports the interlace 1080i HDTV ... 5.0μm(H)×5.0μm(V). 120ｍV (typ.) 32-pin ceramic ...
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6 VGA 350K-Pixel CCD Image Sensor 

pixel signals separately in one vertical scanning period Square pixel is VGA capture system. Adopting RGB Bayer arrangement in color filter array provides.
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336 x 244-PIXEL CCD IMAGE SENSOR 

The TC254P is a frame-transfer charge-coupled device (CCD) designed for use in ... Specific guidelines for handling devices of this type are contained in the .... amplifier are located a short distance away from the edge of the storage area; .... Gam
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192- X 165-PIXEL CCD IMAGE SENSOR 

(pixels). Each pixel is 13.75 Âµm (horizontal) by 16.00 Âµm (vertical). .... High level. 1.5. 2. 2.5. V. Input voltage, VIâ€ . SRG. Low level. â€“11. â€“ 10. â€“ 9. V. High level. 4.
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1024- X 512-PIXEL CCD IMAGE SENSOR 

The TC213 is a frame-transfer charge-coupled device (CCD) image sensor that ... Specific guidelines for handling devices of this type are contained in the .... contains 12 dummy elements that are used to span the distance between the serial ..... Gam
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2.6 2.31M-Pixel CCD Image Sensor 

Overview. The MN39471PT is a super high resolution CCD image sensor which includes 2.31M pixels in type-1/2.6 image format size, suited for use in.
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2.72 1.33M-Pixel CCD Image Sensor 

The MN39472PT is a type-1/2.72 1.33M-pixel SXGA-compliant square- pixel CCD image sensor. This CCD has achieved excellent color reproduction by ...
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336- x 244-PIXEL CCD IMAGE SENSOR 

Burn-In, Residual Imaging, Image. Distortion ... testing of all parameters. ..... For this test, the antiblooming gate must be biased at the intermediate level. 4.
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780- X 488-PIXEL CCD IMAGE SENSOR 

Burn-in, Residual Imaging, Image. Distortion ... testing of all parameters. ..... For this test, the antiblooming gate must be biased at the intermediate level. 4.
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735- X 580-PIXEL CCD IMAGE SENSOR 

The TC277 is a frame-transfer charge-coupled device (CCD) image sensor designed ... Specific guidelines for handling devices of this type are contained in the .... detection nodes and the corresponding amplifiers are located some distance .... Gamma 
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680- x 500-PIXEL CCD IMAGE SENSOR 

Correlated Double Sampling (CDS) .... There are 22 columns at the left edge of the image-sensing area that are shielded from incident light; these elements ...
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1080 X 580-PIXEL CCD IMAGE SENSOR 

The independent addressing of each field memory provides flexibility ... of off-chip double correlated-clamp sample-and-hold amplifiers for removing KTC noise.
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680-X 500-PIXEL CCD IMAGE SENSOR 

Burn-In, Residual Imaging, Image. Distortion, Image Lag ... testing of all parameters. DUAL-IN-LINE ..... The test is performed in the dark using an electrical input ...










 


[image: alt]





High Performance Rotary Handle 

Cleveland, OH 44114. United States. 877-ETN-CARE (877-386-2273). Eaton.com. Â© 2009 Eaton Corporation. All Rights Reserved. Printed in USA. Publication ...
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High Performance Rotary Handle 

Cleveland, OH 44114. United States. 877-ETN-CARE (877-386-2273). Eaton.com. Â© 2009 Eaton Corporation. All Rights Reserved. Printed in USA. Publication ...
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Python High Performance Programming 

Albert Lukaszewski is a software consultant and the author of MySQL for ... Did you know that Packt offers eBook versions of every book published, with PDF.
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High performance rotary handle - Eaton 

2 aoÃ»t 2014 - DÃ©coupez le centre du gabarit inclus. Placez le gabarit sur l'axe contre la surface de la porte. Alignez le plan horizontal du trou avec la ligne ...
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Datasheet for Sony ICX618ALA CCD Sensor - Nicolas Dupont-Bloch 

by including near infrared light region as a basic structure of HAD ... infrared sensitivity are improved drastically through the adoption of advanced EXview HAD ...
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What is the difference between PSD and CCD sensor technology 

Jul 12, 2007 - PSD (Position Sensing Detector) is an opto-electronic device which ... device) is a sensor consisting of an integrated circuit containing an a.
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Sony Cyber-shot DSC-T1 Remplacement CCD Sensor Module 

Est-ce que votre écran LCD agit étrange? Remplacement du module capteur CCD est une tâche avant droite qui permettra d'augmenter la clarté de l'écran.
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LME49860 44V Dual High Performance, High Fidelity ... - Electrokit 

Jun 2, 2007 - Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without ... TI E2E Community Home Page.
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