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		  Datasheet File OCR Text:


		  1 features ? 1024 x 1024 pixels with memory zone � up to 60 images/second � built-in antiblooming device providing an electronic shutter function � pixel: 14  mx14  m � image zone: 14.34 x 14.34 mm2 � four outputs (256 x 1024 pixels) at 20 mhz each � possible binning 2 x 2 � optical shield against parasitic reflexions and stray light � a/r window in 400 - 700 nm bandwidth description the TH7887A is especially designed for high data rate applications (up to 60 pict/s) in medical and industrial fields. this area array image sensor consists of a 1024 x 1024 pixels (14  mx14  m) image zone associated to a memory zone (masked with optical shield). in order to increase data rate, the image zone is divided into four zones (256 x 1024 each) which are read in parallel through 4 different outputs (readout frequency up to 20 mhz/output leading to a total readout frequency of 80 mhz). the TH7887A is designed with antiblooming gates. moreover, the 2 x 2 binning mode is available on this sensor. in this case, the image size is 512 x 512 with 28  mx28  m pixels. each output will read 128 x 512 pixels. the TH7887A is sealed with a specific anti-reflective window optimized in 400 - 700 nm bandwidth. area array ccd image sensor 1024 x 1024 pixels with antiblooming TH7887A rev. 2146a?image?05/02

 2 TH7887A 2146a?image?05/02 figure 1. TH7887A organization image zone 1, 2, 3, 4 1, 2, 3, 4 m  p   a va l 1,2   m vgs  r vdd1  vs1 vdd2  vs2 vdd3  vs3 vdd4  vs4 vos1 vos2 vos3 vos4 memory zone 1024 x 1024 1024 x 1024

 3 TH7887A 2146a ? image ? 05/02 pin identification pin number symbol designation a2, a6 (1)  p4 image zone clocks b2, c5 (1)  p3 b5, c3 (1)  p2 a5, c2 (1)  p1 a3, a7 (1)  m1 memory zone clocks b7, c4 (1)  m2 b4, c6 (1)  m3 c7, a4 (1)  m4 v7  m memory to register clock w8  l1 readout register clocks v8  l2 v2 vdd1 output amplifier drain supply v3 vdd2 v4 vdd3 v5 vdd4 w2 vs1 output amplifier source supply w3 vs2 w4 vs3 w5 vs4 aa6 vddp screen voltage aa5 nc not connected v6 vgs register output gate bias top    view index vss vos2 vos1 vos3 vos4    r     l1 vss vdr vs4 vs3 vs2 vs1 vss     l2    m vgs vdd4 vdd3 vdd2 vdd1 vss      a    m4    m3  p3     p2  p1 va     vss    m2  m2 vss    p2    m3 vss    p3 vss ?   vss    m1    p4    p1    m4    m1  p4 vss      aa w v c b a a1 87654321 vddp n.c

 4 TH7887A 2146a ? image ? 05/02 note: 1. short circuited on package. aa1 vos1 video output signal aa2 vos2 aa3 vos3 aa4 vos4 aa8  r reset clock c8  a antiblooming gate clock w6 vdr reset bias c1 va antiblooming diode bias aa7, v1, w1 vss substrate bias w7, a8, b8 vss b6, b1, a1, b3 vss pin number symbol designation

 5 TH7887A 2146a ? image ? 05/02 geometrical characteristics the image zone features 1024 useful lines (+ 20 extra lines) of 1024 pixels. for readout only, the full frame is split into 4 blocks of 256 columns. the video line consists of 256 useful pixels, and 273 elements in total (for each output). figure 2. video line (on each output) 7 dark reference lines 3 isolation lines 1044 line 6 dark reference lines 3 isolation lines first pixel 1 inactive line vos1 vos2 vos3 vos4 1044 lin e memory    zone 1024 useful pixels image    zone pixels 1 to 17 : inactive prescan elements pixels 18 to 273 : useful elements

 6 TH7887A 2146a ? image ? 05/02 figure 3. pixel layout figure 4. cross-section aa ? a a' aperture 10.3 m va va    p1    a    a    a    a    p2    p3    p4    p1 14 m 14 m transfer direction potential profile signal charge 14 m during integration time for one pixel   p1   p2   p3   p4   p1

 7 TH7887A 2146a ? image ? 05/02 absolute maximum ratings* operating range the operating range defines the limits where function is guaranteed. electrical limits of applied signals are given in the operating conditions section. operating precautions shorting the video outputs to any other pin, even temporarily, can permanently damage the on-chip output amplifier. operating conditions storage temperature .................................... -55  cto+150  c *notice: stresses above those listed under absolute max- imum ratings may cause permanent device fail- ure. functionality at or above these limits is not implied. exposure to absolute maximum ratings for extended periods may affect device reliability. operating temperature ............................... -40  cto+85  c thermal cycling.........................................................15  c/mm maximum applied voltages: a2, a6, b2, c5, b5, c3, a5, c2, a3, a7, b7, c4 b4, c6, c7, a4, v7, w8, v8, aa8, v6, aa5..........-0.3v to 15v v2,v3,v4,v5,w2,w3,w4,w5 w6, c1, aa6 ......................................................-0.3v to 15.5v c8 ......................................................................... -0.3v to 12v aa7, v1, w1, w7, a8, b8, b6, b1, a1, b3 ............. ground 0v table 1 . dc characteristics parameter symbol value unit min typ max output amplifier drain supply vdd1, vdd2, vdd3, vdd4 14.5 15 15.5 v screen voltage vddp 14.5 15 15.5 v reset bias vdr 14.5 15 15.5 v antiblooming diode bias va 14.5 15 15.5 v register output gate bias vgs 2.2 2.5 2.8 v output amplifier source supply vs1,2,3,4 ? 0 ? v ground vss ? 0 ? v

 8 TH7887A 2146a ? image ? 05/02 timing diagram the following diagrams are given for: � 20 mhz readout frequency � 1.25 mhz vertical transfer frequency readout of one image is performed in 2 steps: � image zone to memory zone transfer � memory zone to register transfer and readout of register this last step is also an integration period, the duration of which can also be increased according to the required frame rates. figure 5. frame timing diagram image to memory zone  transfer picture readout integration period 15 1044 see fig. 7 see fig. 6 =    m 1044 pulses 15 1044 memory zone cleaning period (*) (*) during the cleaning period, memory clocks must be pulsed as during readout time (specially for high temperature applications).    p1    m1     m2    m3    m4    l1    l2    r    a    p2    p3    p4

 9 TH7887A 2146a ? image ? 05/02 figure 6. line timing diagram figure 7. vertical transfer during image to memory zone transfer 1 17 18 273 min 1 17  1 1 : 17 inactive pre-scan elements 2 : 256 useful video pixels  1 2 100 ns min. 100 ns min. see fig. 9 5to 3to 7to 3to 3to 5to 3to item  fig.8   =    m    m1     m2    m3    m4    l1    l2    r vos 1,2,3,4 1 2 1044 100 ns min. 100 ns min. see fig. 8 20 ns < tr  < 2 to 20 ns < tf  < 2 to  =     m     p1     p2     m1      m2     m3     m4    a     p3     p4

 10 TH7887A 2146a ? image ? 05/02 figure 8. transfer period from image zone to memory zone (  pand  m) for 1.25 mhz vertical transfer frequency (fv = 1/tv) figure 9. output diagram for readout register and reset clock 20 mhz applications cross over of complementary clocks (  l1,  l2) between 30% and 70% of maximum amplitude. tv=800 ns 5 to 3 to 5 to 3 to 5 to to = tv / 8 3 to tr tf 25 ns < tr < to/3 25 ns < tf < to/3 to = 100 ns =    m1    p1  =    m2    p2  =    m3    p3  =    m4    p4  50 ns t2 t2 t1 12 ns min t1 16 ns min 16 ns min reset feedthrough t1 = 10 ns typ. t2 = 5 ns typ. td = 8 ns typical delay time signal level td td a 0.3a    l1     r  vos 1,2,3,4     l2 

 11 TH7887A 2146a ? image ? 05/02 binning mode operation in this mode, the image is composed of 512 x 512 pixels (28  mx28  m each). figure 10. summation in the readout register of 2 adjacent lines. figure 11. summation of 2 adjacent pixels in binning mode operation maximum level of elementary pixel (14 x 14 m) is reduced to vsat/4. 100 ns min 100 ns min 15 to 5to 3to 5to 5to 3to 5to 3to 5to 3to 3t0 3to 3to 5to 3to fall times and rise times: see figures 8 & 9 =    m1    m1     m2    m1    m3    m    l1    l2 useful signal output reset frequency   pixel  i divided by 2 pixel i pixel i+1 +    l1     r  vos 1,2,3,4     l2 

 12 TH7887A 2146a ? image ? 05/02 exposure time reduction the TH7887A allows exposure time control (electronic shutter function). the exposure time reduction is achieved by pulsing all the  pi gates to 0v to continu- ously remove all photogenerated electrons through antiblooming drain va. figure 12. timing diagram for electronic shutter transfer obturation integration image period 1 s 1 s fall times and rise times: see figures 7 & 8    p1    a   p2    p3    p4 table 2 . drive clock characteristics parameter symbol value unit remarks min typ max image zone clocks high level low level  p1,2,3,4 8.5 0 9 0.5 9.5 0.8 v v typical input capacitance 15 nf see figure 13 memory zone clocks high level low level  m1,2,3,4 8.5 0 9 0.5 9.5 0.8 v v typical input capacitance 15.5 nf see figure 13 memory to register clocks high level low level  m 8.5 0 9 0.5 9.5 0.8 v v typical input capacitance 10 nf antiblooming gate high level (integration) low level (transfer)  a 5.5 0 5.5 0.5 5.5 0.8 v v typical input capacitance 14 nf see figure 13 and figure 15

 13 TH7887A 2146a ? image ? 05/02 figure 13. capacitance network for drive clocks reset gate high level low level  r 10 0 11 0.5 12 0.8 v v typical input capacitance 10 pf readout register clocks high level low level  l1, 2 8.5 0 9 0.5 9.5 0.8 v v maximum readout register frequency  f h ? 20 23 mhz see figure 9 image zone to memory zone transfer frequency  f v ? 1.25 1.7 mhz see figure 14 table 2 . drive clock characteristics (continued) parameter symbol value unit remarks min typ max 60 pf 75 pf 50 pf    l1    l2 2.5 nf 1.4 nf 3.2 nf 4.9 nf 2.2 nf 3.3 nf 3.4 nf 2.5 nf    p1    p2    p3  p4    p1    p2 2.2 nf 4.4 nf 4.4 nf 4.4 nf 3.4 nf    p4    p3 3.9 nf 4.4 nf 3.2 nf    m1    m2 3.2 nf 4.4 nf 4.4 nf 4.4 nf 3.9 nf    m4    m3  a 0.5 nf 0.7 nf 1.3 nf 0.7 nf 0.5 nf    p1    p2  p3    p4    a va

 14 TH7887A 2146a ? image ? 05/02 electrical performances electro-optical performances � general test conditions: ? to p = 2 5  c (package back temperature). ? light source: 2854k with 2 mm bg38 filter (unless specified) + f/3.5 optical aperture. ? 60 images per second mode (unless specified). ? typical operating conditions. � readout on each output. � measurements exclude dummy elements and blemishes. table 3 . static and dynamic electrical characteritics parameter symbol value unit remarks min typ max output amplier supply current i dd ? 8.5 ? ma per amplifier output impedance z s 200 225 250 ? dc output level v ref ? 11.5 ? v output conversion factor cvf 7.8 8 8.2 v/ e- table 4 . electro-optical performance characteristics parameter symbol value unit remarks min typ max saturation output level v sat 1.6 2 2.4 v (1) responsivity at 640 nm responsivity with bg38 filter r 7 ? 8 12 ? ? v/j/cm 2 mv/lux quantum efficiency at 640 nm qe ? 14 ? % see figure 17 gain dispersion between outputs ? g ? 12% photo response non-uniformity (1  ) prnu ? 1.3 1.7 % vos dark signal non-uniformity (1  )dsnu ? 0.14 0.2 mv (2) average dark signal v ds ? ? 1 2 1.5 2.8 mv mv (3) (4) temporal rms noise in darkness (last line) v n ? 200 ? v (5) dynamic range d ? 80 ? db (6)

 15 TH7887A 2146a ? image ? 05/02 notes: 1. pixel saturation (full well) as a function of vertical transfer frequency (see figure 14) and antiblooming adjustment (see fig- ure 15). 2. after subtraction of dark signal slope due to memory readout time. 3. first line level referenced from inactive prescan elements (17 samples). 4. last line level referenced from inactive prescan elements(17 samples). 5. measured with correlated double sampling (cds) including 160 v readout noise and dark current noise in the general test conditions. 6. saturation to rms noise in darkness ratio. 7. at nyquist frequency. 8. vsat/2 measurement and 1.25 mhz vertical transfer frequency. 9. vsat/2 measurement and 20 mhz horizontal transfer frequency. figure 14. saturation level by full well with antiblooming out (  ahigh=0v) vs the vertical transfer frequency horizontal modulation transfer function at 500 nm mtf ? 70 ? % (7) vertical charge transfer inefficiency vcti ?? 2.10 -5 (8) horizontal charge transfer inefficiency hcti ?? 7.10 -5 (9) table 4 . electro-optical performance characteristics (continued) parameter symbol value unit remarks min typ max 0 200 vertical transfer frequency (khz) saturation output level (volts) 1200 700 1700 1 0.5 1.5 2 2.5 3 3.5 readout stage limit

 16 TH7887A 2146a ? image ? 05/02 figure 15. saturation level limitation by the antiblooming effect on the pixel figure 16. smearing effect 0 234 56  a high clock level (volts) saturation output level (volts) 789 1 0.5 1.5 2 2.5 3 readout stage limit inefficient antiblooming efficient antiblooming 1.2 mhz vertical transfer frequency 0 0123456 overilluminated zone (% image height) smearing/vsat (%) 78910 40 20 60 80 100 60 images / sec. 1.2 mhz vertical tranfer frequency 100xesat a smearing level a,b signal line vertical smearing overillumination b 10xesat

 17 TH7887A 2146a ? image ? 05/02 figure 17. spectral response image quality grade blemish max area of 2 x 2 defective pixels. clusters less than 7 contiguous defects in a column. columns more than 7 contiguous defects in a column. general measurement conditions note: 1. reference is vo : average darkness signal 0 400 450 500 550 600 650 700 lambda (mm) quantum efficiency (%) 750 800 850 900 950 1000 1050 1100 5 10 15 20 room temperature 25  c frequency 60 images/second typical operating conditions considered image zone 1024 x 1024 light source 2854 k with bg38 filter + f/3.5 optical aperture ta ble 5. at v os =0.7vsat. type white black blemishes/clusters  >20%vos s       > 30% vos columns  > 10% vos     > 10% vos ta ble 6. in darkness, t = 25  c, 60 images/second blemishes/clusters  >10mv (1) columns  >5mv (1)

 18 TH7887A 2146a ? image ? 05/02 number of defects  : amplitude of video signal of defect with respect to mean output voltage vos ordering code TH7887Avrh total pixel number affected by blemishes and clusters 100 maximum number of clusters 10 maximum number of columns 5

 19 TH7887A 2146a ? image ? 05/02 outline drawing top  view 1 2 3 4 5 6 7 8 aa w v c b a 2.54 typ 40.64 all values in mm photosensitive area glass window thickness: 1.5  0.1 mm (antireflective coating with 400 - 700 nm transmission: 99%) a1 index optical shield reference for first pixel position optical distance between photosensitive area and - external face of the window: 1.93  0.30 mm - back side of the package: 1.71  0.15 mm metal plate connected to vss parallelism between ccd and back side has a maximum value of 100 m bottom  view 2.2  0.04 32.2 5  14.25 2.54 0.46  x = 0.45  0.10 y = 7.17  0.10 36.6   4.6 3.64    0.40 1.060.1 x y    	 28.5 33.5 55.88 
 42.5 1 .75 2.54  0.25 25      tolerance unless specified   1% 0.51 2.2  0.05       1st useful pixel - readout through vos1  	 
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