Features

* DatalRateluipiloBOMHz[(2[0utputs@t25MHzEach)

e PixellSize:A0ImMXA0HIMI{IO0MmM Pitch)

e 300{o1100MmSpectrallRange

* HighZensitivityl[andIlagFreelPhotodiodes
 VerylowMoise[30pJ/cm?MoiseEquivalentdlumination)
* Antiblooming

* ExposurelControl

e 20-lead[0.4"DILPackage

Description

TH7815[inearl@rrayslarebaseddnAtmel’simostecentiechnologylihfermslofldesign
and[performance.[Thelflexibility@ndperformanceldfitheseldevices[providelthel@ppor-
tunityfoliisefhemlihnostVision[systems(forlindustriallapplications[{weblinspection,
processlcontrol,[$ortingandlihspectionlofiariousiparts),[document$canninglipio
200[dpilandmetrology.

PinlIdentification
AllipinsihustBeldonnected.

Y (F)

500MHz[4096[]
Linear[CCDs

PinMumber Symbol Function
4,17 VvDD1,2 OutputlAmplifiersDrainSupply
3,18 VOS1,2 Video[Outputs
5 VS OutputfAmplifiers[SubstateBias
20 VDR ResetDrain[Supply
2 VGS Output[Gate[Bias
14 PLL
Readout[Register[Clocks
13 L2
15 ®R Reset[Clock
10 DA Antiblooming[GateBias/Clock
7 VA AntibloomingDrainBias
8 VST StorageGate[Bias
11 PP Transfer[Gate[Clock
1,6,9,12,16,019 VSS Ground,@pticallGrounding{internallylConnected)
4
VSS[]1 20 [ VDR
VGS[]2 19 [ VSS
vOS1[]3 18 [1V0OS2
vDD1[] 4 17 |1 VDDR
vs 5 6 [1VSS
vss 6 A 5 0 oR
VAL 7 14 1oL1
VST [ 8 13 oL2
VSS9 12 [1VSSP
®A ] 10 11
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ATMEL

VDD1
- Odd Pixels CCD Shift Register VOs1
| Vs
VA N[ N3] Storage Area | 3 ] 1]
I; A A A A
op [N N-1N-2N-3) Photo Diode Area | 4] 3] 2] 1] —® VDR
\ 4 v
VSTe— ._:l N | N-2 l Storage Area l 4 ‘ 2 | ® R
e ]
Even Pixels CCD Shift Register Vos2
L1 L2 VGS VDD2
AbsoluteMaximum[Ratings*
Storage[Temperature[Range...................... -55°C[f0o#150°C Note:  Stresseslabovelthosellistedinderiabsolutehaximum
ratingsCmay[tausepermanent[tevicefailure.[Func-
Operating[TemperatureRange.............c.......... -40°C{bEF85°C tionallyOatOorOaboveOtheseOlimitsOisOnotOimplied.
Exposurelfol@bsolutefnaximum[fatingsorléxtended
ThermallCyCling.......ocuveeieeiiiiieee e [A5°C/min periodsithay@ffectldevicelreliability.

— Operatingfangeldefinesthelimitsiwithin[
whichlihefunctionalityis[guaranteed.

+[Pins2,8,10,11,13,04,05 ....ccoccverereeerrerrenneas -0.30b5v — Electricallimits[of[@ppliedSignals@relgiven]
in[@perating[donditions[Section.

Maximum[Applied[Voltages:

*[Pins[4,3,7,[7,[20 ....ccocciiirririirirreeeeee e [£0.3[b6V
*[Pins[1,®,9,(12,[16,[19 .......ceveveeeeeeeeeie e 0V{ground)
Op eratin g [ Shortingfhe¥ideoldutputsblanyotherpin,[@venfemporarily,[@anpermanentlyldamage
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s | H 7S 15A CC

Operating[Conditions

Tablell.IIDC[Characteristics

Value
Parameter Symbol Min. Typ. Max. Unit
OutputfAmplifier@Drain[Supply VDD1,¥DD2 145 15 155 \%
Storage[Gate[Bias VST 2.2 24 2.6 \%
Antiblooming[Gate[(See[Pixeld
SaturationfAdjustment) ®A 2 4 ! v
ResetBias VDR 13.5 14 14.5 \Y,
Antiblooming[Diode[Bias VA 145 15 155 \%
Register@utputlGateBias VGS 2.2 2.4 2.6 \%
OutputfAmplifier(SourcelSupply VS 0 \%
Ground VSS 0 \%
Table2.Drive[Clocks[Characteristics
Value

Parameter Symbol Min. Typ. Max. Unit Remarks
Reset[Gate ®R Clock[CapacitancelX[B0pF

Highlevel 8.5 9 9.5 \%

Low(Level -0.1 0 0.4 \Y
Transfer[Gate oP Clock[CapacitancelX[200pF

Highevel 8.5 9 9.5 \%

Low(Level -0.1 0 0.4 \Y

®L1,2
ReadoutRegister[Clocks 85 9 9.5 \Y 200 pF
; oLl DL2

Highlevel 0.1 0 0.4 \ [—( }—]

Lowevel 460 pF 71 7T 500 pF
Maximum[ReadoutRegister( Fy 10 25 MHz
Frequency

ATMEL ;
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Timing[Diagrams

ATMEL

ThelollowingldiagramShows(thelgeneralldlockinglSchemelfor[TH7815ACC.

Thellinelisldomposed@sibllows:

Numberof(Prescan] Number@fWsefuld TotalMNumberofPixelsO
Synopsis PixelsPer@utput Pixels[Per@utput Perutput
TH7815ACC 4 2048 2052

Figure.ine[TimingDiagram

Figure2.[ine[TransferPeriod

®A

Postscanleélementsiinaybel@addedlin[orderfoleitherlincreaseheléxposurelfime,drlfo

providelalloltagelfeferencellevel.

Line Period

A

Y

®P

oL1]

oL2)

OR |

Transfer Period

Thelfllowingldiagram(8hows(thediming{forthelfransferperiod:

> 300 ns
>10ns_ (700 ns typ.). > 10ns
DA ‘ | | ‘
P | /: :\
EVENEVEN
oL2
N A NN AV VAN a Y
first prescan pixel
®RGlocknhay@lsobelheldlihthighStatelduringlinefransfer(period.
4 TH7815A CC e ———— e —
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s | H 7S 15A CC

Theollowingldiagram[shows[theldetailedfiming{forihepixelfeadout:

Figurel3.IPixellReadoutTimingDiagram

Tpixel
90
‘ roo
oLl | j Duty cycle: 50% * 10%
‘ Crossover at 50% + 10%
= Rise and fall time <10 ns
‘ tf
oL2 ! 10

>0ns

4‘\/\/ 50% /—\ Rise and fall time < 8 ns
DR >10 ns

floating diode level = = _ . .

Reset Feedthrough .
‘ Video outputs are synchronous

Video signal occurs on ®L2 falling edge
Offset in darkness ] ]
First useful pixel occurs on 5th
. | falli d f L2 after ®P
Video|signal aling ecge o atter
VIDEO OUTPUTS ‘

ExposureTimel] TheTH7815ACCAntibloomingStructureprovides@an@lectronic3hutter@apability by

Reduction clockingphase[@®Aduringfhelinelperiod.Thelfimingdiagramls[describedDelow:
Antiblooming[Gate DA Min. Typ. Max. Unit Clock[CapacitancelX[200pF
Highevel 8.5 9 9.5 \Y Low(level[Sets[Faturationlevel
Low(evel 2 4 7 \% SeePixelBaturationAdjustment
PulseMin. 200[ns

ATMEL ;
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Figureld.[Exposure[Time[Reduction

®P

<

ATMEL

Line Period

High Iev:'
PA ——l >100 ns

<

| exposure time

AAJ

Low level

oL1]

oL2)

OR |

Electro-opticalll

Generallfestldonditions

Transfer Period

Performance TeaseE25°C
LightSource:2854KWwith2IinmBG38Milter{unlessiSpecified) 3 [F/11[0ptical@perture.
Typicall@peratingl@onditions:[2X[A0MHz.
Allivalueslare(feferredoprescan(pixelsevel.

Value
Parameter Symbol Min. Typ. Max. Unit Remarks
Saturation[@utputVoltage Vgat 1.3 1.6 3 \%
Responsivity R 7.5 8.5 Vipdiem?
ResponsivityWnbalance 2 5 %
igg;[zt[(ﬂ)zgsep;cl)(nseD&Ion-uniformityl] PRNU +5 +100 %oV g Vofoglz[lf%(z)?vm
Dark[Signal DS 0.1 0.4 mV/ms
Dark[SignalMon-uniformity[{10) DSNU 0.1 mV/ms
TemporallRMSMNoiselihDarkness Vy 300 [\
DynamicRange DR 4,300 5,300
CTFO CTF 65 %
LAGO LAG 1 %
g?azrg)eHransfer[lhefficiencyHJPerD HCTI 8.10°

6 THT7 815 /A C C s —
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s | H 7S 15A CC

StaticlandDynamic[Electrical[Characteristics

Value
Parameterd Symbol Min. Typ. Max Unit Remarks
OutputfAmplifier[SupplyCurrent lop 10 mA perlamplifier
OutputImpedance Zg 200 225 250 Q
DCQutputdevel Vrer 10 \Y
OutputlConversionFactor CVF 5 uVvie-
OffsetInarkness DCloff 30 mV
ResetFeedthrough Vit 400 mV

Electro-opticalll

The[TH7815ACCI[3SpeciallSemiconductorprocess[énablesioléxploitthelsilicon’shigh

Performances[] nearlinfrared$ensitivityWhileinaintaininggoodimagingperformanceslinfermsof
] responseliniformity@ndiesolution.Typicall¢hangeslih(performancevith[Zndivithout
Withoutlhfrared[Cut- oRiiltering@resummarizedibelow:
offFilter
Parameter WithIRCut-off(Filter WithoutOR[Cut-offFilter

AveragelVideo[SignalDuefb@Given

vV 6V
Scenelllumination 0s os
PRNUI[{SingleDefects[Excluded) +5% +5%
CTF@tMNyquistFrequency 65% 40%

Pixel$aturation]
Adjustment

Figure®.IPixelFaturation[AntibloomingBias{Typicalldonditions)

Typical conditions

g

Saturation Voltage

o J T

.

pa

\I\\I.ﬁ"h-lllll

N

3

4 5
V)

Antiblooming Bias
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6

TH7815ACC@AntibloomingStructureldanbelsedibladjustihemaximumSaturation¥olt-
age,byladjustingdhel®ADiasVoltage.[Thefollowingl¢urveshowsThelielationship
betweenVg,[And VDA,
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Sp ectrald ThelibllowingBurvelshows(thedypicallSpectralldesponsivityfor(TH7815ACC:

Responsivity

-
o

(os)

A

Responsivity
(V/ipdicm?)
(o))

)

S

200 300 400 500 600 700 800 900 1000 1100
Wavelength (nm)
PackagingDrawing
50.00+0.50 3684038
49.0£0.1
— 1st pixel
NO20 ND, L

& & I ~
L Sl ¢ a
p 1 o & 1Y S
3 = g Ztop 7V Zbot <

c» T T [ J

N NDLL ND10 2l

2 — = 45+0.1 464%0.5 8

7lois | %— © Dimensions in mm
/
111 e o
l
| mechanical optical
_ 2.54+013
NIt i is Ztop 1.9240.32 1.61£0.25
NDL INDEX [P=2.54%2] Zhot 2.7240.25 3.0340.28
Ordering[Code TH7815ACC

8 TH7815ACC

1995A-IMAGE-04/02



AIMEL

I 7

AtmelHeadquarters

CorporatelHeadquarters
2325[0OrchardParkway
SanlJose,[CA[@5131
TEL[(408)[441-0311
FAX[1(408)487-2600

Europe
AtmelSarl
Routeldes[Arsenaux[41
Case[Postale80
CH-1705Fribourg
Switzerland
TEL[Q41)[26-426-5555
FAX[(41)[26-426-5500

Asia

Room[1219
Chinachem[GoldenPlaza
77ModyRoad[Tsimhatsui
EastKowloon

HonglKong
TEL[852)[2721-9778
FAX[(852)[2722-1369

Japan

9F,TonetsulShinkawaBldg.

1-24-8Bhinkawa
Chuo-ku,Tokyo[104-0033
Japan
TEL[{81)[3-3523-3551
FAX[(81)(3-3523-7581

Atmell@Operations
Memory

2325[0rchardParkway
SanlJose,[CAM5131
TEL[(408)[441-0311
FAX[1(408)436-4314

Microcontrollers

2325[0OrchardParkway
SanlJose,[CA[95131
TEL[1(408)[441-0311
FAX[1(408)[436-4314

LalChantrerie

BP[70602
44306Nantes[Cedex[3,France
TEL[{33)[2-40-18-18-18
FAX[{33)2-40-18-19-60

ASIC/ASSP/SmartiCards

Zonellndustrielle
13106Rousset[Cedex,France
TEL[{33)[4-42-53-60-00
FAX[{(33)4-42-53-60-01

1150EastCheyennetn.Blvd.
Coloradol$prings,[COMB0906
TEL(719)576-3300
FAX@(719)540-1759

ScottishEnterpriseTechnologyPark

MaxwellBuilding
EastKilbride[G750QR,Scotlandd
TEL[{44)1355-803-000
FAX[{44)[1355-242-743

RF/Automotive

Theresienstrasse(2
Postfach[3535

74025 eilbronn,[Germany
TEL[49)[71-31-67-0
FAX[(49)71-31-67-2340

1150 astiCheyenneMtn.Blvd.
Colorado[Bprings,[COMB0906
TELO(719)%76-3300
FAX[1(719)340-1759

Biometrics/Imaging/Hi-RellMPU/
HighiSpeediConverters/RFIDatacom

Avenuelde[Rochepleine

BP123
38521[Faint-EgrevelCedex,France
TEL33)[4-76-58-30-00
FAX[(33)4-76-58-34-80

©[AtmellCorporation2002.

e-mail

literature@atmel.com

WeblSite
http://www.atmel.com

Atmel[Corporation(inakes[hoWarranty fortheuiseloflits(pbroducts,btherthanihoseléxpresslyltontainedlin(the[Company’s(standardvarranty
which[is[detailedlin[Atmel’s[Termsand[Conditions[located®nfhe[Company’'siiveb(site.[The[Companylassumesmoliesponsibilityforlanylérrors
whichnay@ppearlinhisidocument,feservesihelightfolchangeldeviceslorSpecificationsldetailedherein@Atlanydimelvithoutotice,[@ndldoes
notmakelany[@ommitmentoipdatefhelinformationl¢ontainedherein.MNolicenses{opatentslorlotherlintellectual(propertyof[Atmellarelgranted
byfhelCompanylih@onnectioniwithfhelSaledf(Atmellproducts,@xpresslyorbylimplication.[Atmel’s(products(aremotlauthorizedforWselas @ritical
componentsiihlife[SupportldevicesloriSystems.

ATMEL®lisfheMegisteredfrademarks@fAtmel.

Otherlfermsfandproductiamesinay befhefrademarksoflothers.

@ [Printed@n[recycledipaper.

1995A-IMAGE-04/02 oM



