Features

Sensitivelllayer[©Over@MD0.8[MICMOS[Array
ImagelZone:[0.4XA4Mm[Z[0.02" X[0.55"

ImageArray: [BRX280EF[2240pixels
PixelPitch:BOHImMXBOMMEZEBO0Mpi
Pixel[Clock:ipfo2MHzEnablingipfo1780Frames(per$econd
DielSize:0.7X[A7.3[Mm

OperatingWoltage: BV{o[3.5V

Naturally[Protected[AgainstESD: 6K VIAirDischarge
Power[Consumption:20W@t3.3V,AMHz,25°C
OperatingTemperatureRange:[0°CloF70°C: [C[Suffix
ResistantfloAbrasion:Z1MillionFinger3weeps
Chip-On-Board[{ICOB),[Chip-On-Board{[COB)With{@onnector,[@r20-lead [CeramicDIPO
availableforldevelopment,Wwith[Specific[Protectivellayer

Applications

PDA[Access[Control,[DatalProtection)
CellularPhones,[3SmartPhonel{Access[@-business)
Notebook,[PC-add@n[{Access[Control,[@-business)
PIN[Code[Replacement
Automated[TellerMachine,[POS

Building[Access

ElectronicKeys[{Cars,[Home,...)
PortableFingerprintdmagingfordawEnforcement
TVI[Access

Figurell.IFingerChipPackages

Chip-on-Board Package
with connector

Chip-on-Board Package

T

Real size

Note:  AT77C101B[partbumbereplacesFCD4B14[andrefersibSamelsensor.

AIMEL

Y (F)

Thermall
Fingerprint[]
Sensorwith
0.4ImXA4mhm]
(0.02" X [0.55")[1
SensinglAreall
and
Digital[@Qutputl]
(On-chiplADC)

AT77C101B
FingerChip™
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Table.PinescriptionforChip-On-BoardPackage:[AT77C101B-CB01C

AIMEL

PinMNumber Name Type
1 GND GND
2 AVE Analogoutput
3 AVO Analogoutput
4 TPP Power
5 TPE Digitallihput
6 VCC Power
7 GND GND
8 RST Digitallihput
9 PCLK Digitallihput
10 OE Digitallihput
11 ACKN Digitall@utput
12 DeO Digitall@utput
13 Do0 Digital@utput
14 Del Digitall@utput
15 Dol Digitall@utput
16 De2 Digital@utput
17 Do2 Digitall@utput
18 De3 Digitall@utput
19 Do3 Digital@utput
20 FPL GND
21 GND GND

DielAttachlik[¢onnecteddopin[l,[T[and21,@EndIustbelgrounded.[FPLpinTnustbe

grounded.

GND
AVE
AVO
TPP
TPE
vce
GND
RST
PCLK

ACKN
De0
Do0
Del
Dol
De2
Do2
De3
Do3
FPL

GND

OCoO~NOOOAWNPRE

20000000000000000000

21

D ]

AT 77 C 101 B 1 ——
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Table2.[PinDescriptionforCOBMWith[Connector(Package:[AT77C101B-CB02C.

SeeMotetPpaged
PinMumber Name Type

1 FPL GND
2 Notldonnected
3 Notldonnected
4 DE3 Digitalloutput
5 DO3 Digitalldutput
6 DE2 Digitalldutput
7 DO2 Digitalldutput
8 DE1 Digitalloutput
9 DO1 Digitalloutput
10 DEO Digitalloutput
11 DOO Digitalldutput
12 AVE Analog@utput
13 AVO Analog@utput
14 TPP Power
15 TPE Digitallihput
16 VCC Power
17 GND GND
18 RST Digitallihput
19 PCLK Digitallihput
20 OE Digitallihput
21 ACKN Digitalloutput

AIMEL

2150A-01/02
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Figure2.MICOBMWith[Flex(seemote?)

Flex with metallizations down

Figure3.0Flex[Output(Side

Flex Output
(FingerChip Connector side)
Metallizations up

i 1 1

Notes: 1. ReflConnector:([FH18-21S-0.3SHW[HIROSE)
2. FlexlishotprovidedByATMEL

AT 77 C 101 B mmsssss——
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Tablel3.0PinDescription[ForDIP[Ceramic[Package:[FCD4B14CC

PinMumber Name Type
1 GND GND
2 AVE Analogoutput
3 TPP Power
4 VCC Power
5 RST Digitallihput
6 OE Digitallihput
7 De0 Digital[@utput
8 Del Digital@utput
9 De2 Digital[@utput
10 De3 Digital@utput
11 FPL GND
12 Do3 Digital@utput
13 Do2 Digital@utput
14 Dol Digital@utput
15 Do0 Digital@utput
16 GND GND
17 ACKN Digital@utput
18 PCLK Digitallihput
19 TPE Digitallihput
20 AVO Analog@utput
GND [J1  20[] AVO
AVE []2 19 TPE
TPP []3 18] PCLK
VvCC []4 17 [] ACKN
RST 15 16 ] GND
OE []6 15[ Do0
De0 [7 141 Dol
Del []8 13[] Do2
De2 []9 121 Do3
De3 [Jiol—J11 [ FpPL

DielAttachlis[¢onnectedopin(@E&nd16,[andustbelgrounded. [FPLpinInuste
grounded.

AIMEL 5
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Description

AIMEL

AT77C101BIlspartloffhedFingerChiplAtmellnonolithicingerprinti$ensorfamily for
whicholoptics,molprismlandmolightiSourcelarelfequired.C]

AT77C101Blk[al8inglel¢hip,highperformance,lbwldostSensorbaseddonfemperature
physicalleffectsforfingerprint[Sensing.O]

AT77C101Bhaslallinear3hape,[allowingoriheltaptureldflafingerprintiimageby
sweeping[ihelfingeracrossithelSensinglarea.AfterléapturingSeverallimages,[Atmellpro-
prietary[Software[danlfeconstruct@full8-bitfingerprintimage, if needed.

AT77C101BMhas@smallBurfacel¢ombinedwithiCMOSHechnology,and[alChip-On-
Boardlorl¢eramicldual-in-line[packagel@assembly.[Thesefactsld¢ontribute fo[aTow-cost
device.

AT77C101BldeliversfalprogrammablemumberloflimagesiperSecond,whilelan[inte-
grated[Analoglib[DigitallConverter[delivers(aldigitalSignalladaptediolihterfaces[Suchlas
an[EPP[parallelfport, lUSBnicrocontrollerfor[directlyfolicro-processors.[Thus,[ho
framelgrabberlorlgluelinterfacelisthecessaryfolsendfhelframes.Thesefactslinake
AT77C101B@Anl@asyldevicefolincludelinfanysystemdorlidentification[orNVerification
applications.

Table[.MAbsoluteMaximumRatings™®

Parameter Symbol Comments Value Unit
PositiveSupply@oltage Vee GND[ib[®B.5 \%
Temperature(Stabilization(power TPP GND[b[®B.5 \%
Front[plane FPL GNDIOV \Y
DigitallihputiVoltage RSTIPCLK GNDION \%
Storagelfemperature Tstg -50[fb[#85 °C
Leadfemperature({soldering,[10Seconds) Ticads DIP:ggﬁc:t%;%rziory Forbidden °C

Note:

1. Absoluteffhaximumtatings@relimitingtalues,fobe@ppliedlihdividually,hile[dther(parameters[areWithinSpecified@perat-

ingldonditions.Mlongléxposurefoaximumiatingshay@ffectldevicelfeliability.

Table2.MRecommended[Conditions[OflUse

Parameter Symbol Comments Min Typ Max Unit
Positive[Supply¥oltage Vee 3v 5V 5.5V \%
Front[plane FPL Mustbelgrounded GND \%
Digitallihputitoltage CMOSTlevels \Y
Digitall@utputioltage CMOSTlevels \Y
Digitallbad C, 50 pF
Analogllbad g: NotGonnected E;
Operatingfemperaturefange Tamb Civil:IC"[grade Ob#70 °C
Maximum[durrentlon[TPP ITPP 0 ‘ ‘ 100 mA
6 AT 777 C 1.0 1. B s —

2150A-01/02



e A\ T/ 7C101B

Table3.IResistance

Parameter MinWalue Standard Method

ESD

On[pins.HBMIHumanBodyModel)[CTMOSIIO 2RV MIL-STD-883-hethod3015.7

On[dielSurfacel(Zapgun)

Airl[discharge +16RV NFENB100-4-2

MECHANICALABRASION

Number[ofldyclesiwithoutdubricantultiplyBy[@Factordf20ForC 2000000 MILIE12397B

correlationiwithf@ealfinger

CHEMICALIRESISTANCE

Cleaning(agent,[@cid,[grease,[@lcohol, [diluted@cetone 4[hours Internaltethod
g

Tableld.[Bpecifications

Explanation[Of(Testdlevels

1d 100%(productionfested@t[#25°C

1o 100%(productionfested@t#25°C,@and8amplefestedatSpecifiedfemperaturesACHestingldoneldnSample)

"o Samplefested@nly

Ivd Parameterfis[guaranteedbydesignland/orldharacterizationfesting

vQd Parameterlis[afypical¥alue@nly

VIO 100%(production[fested@temperature@xtremes

D 100%[probefested@nWafer@tT,,,FHF25°C

Parameter Symbol Testlevel Min Typ Max Unit
Resolution v 50 micron
Size \% 8x280 pixel
Yield:mumberfbadpixelsO | 15 bad(pixels
Equivalentesistancedn[TPPpin | 23 30 47 ohm

AIMEL 7
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TableB.0BVPowerSupplyEFEF5V; T ,,,,F25°C;Fpc «FAMHz; Dutyldycle FH50%;0

C a0l 20[pF@ndigitalldutputs,@nalogdutputsidisconnectedldtherwiseSpecified.

Parameter Symbol Testlevel Min Typ Max Unit

Power[Requirements

PositiveSupply@oltage Vee 4.5 5 5.5 \%

Digital(positive[Supply@urrentlonV . [pin0 I 7 10 mA
Cload=0 lec v 5 6 mA

Power[dissipation@nV . I 35 50 mwW
Croad=0 Pce v 25 30 mw

CurrentdnV--IhINAPIhode lcenap I 10 HA

Analog@utput

Voltagelfange V avk 0 2.9 \Y,

Digitaldhputs

Logicl@ompatibility CMOS

Logic[0"voltage Vi I 0 1.2 \

Logicf1"oltage Vig I 3.6 vCC \Y,

Logic[f0"[Gurrent I I -10 0 MA

Logic[f1"current Iy I 0 10 MA

Digital[@utputs

Logic[@ompatibility CMOS

Logic[0”woltage™® VoL I 1.5 Y

Logic[1"Moltage™® Vou I 35 \Y

Note: 1. Withl, EAMARGNIIL,, EFE1MA

8 AT 777 C 1.0 1. B s —
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Table®.03.3VPowerSupplyEFE3.3V; 0, F25°C; Fpc « FADMMHz; DutyldycleF50%;0
C0aq120pFOndigitalldutputs,[@nalogdutputsidisconnectedldtherwiseSpecified

Parameter Symbol Testlevel Min Typ Max Unit
Power[Requirements

PositiveSupply@oltage Vee 3.0 3.3 3.6 \%
DigitallpositiveSupplyGurrentlonV - [pin0 | I 6 10 mA
Cioad=10 cc \Y 5 6 mA
PowerldissipationonV -0 P I 20 33 mw
CloadE0 cc IV 17 20 mw
CurrentldnV - IhINAPhode lcenap I 10 HA
Analog@utput

Voltagelfange V avk 0 ’ ’ 2.9 ’ \Y,
DigitalOhputs

Logicl@ompatibility CMOS

Logicf0"voltage Vi I 0 0.8 \Y,
Logic[1"voltage Viy I 2.3 VCC \
Logic[f0"[Gurrent I I -10 0 MA
Logic[f1"current Iy I 0 10 MA

Digital[@utputs

Logic[@ompatibility CMOS
Logic[0”voltage™ VoL I 0.6 Y
LogiclM"Woltage™ Vou I 2.4 Y

Note: 1. Withl, EOMARNII,,EELA

AIMEL 0
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Table7.MBwitchingPerformances. (T, [F25°C; Fpq «FAMHz; DutydycleFB0%

AIMEL

C,.aq120[pF@nldigitalland@nalog@utputsotherwiseSpecified

Parameter Symbol TestMlevel Min Typ Max Unit
Clockrequency frcik I 0.5 1 2 MHz
Clock[pulsewidth{high) theLk I 250 ns
Clock[pulsewidth[{low) ok I 250 ns
Clockisetupimel(high)/resetfallinglédge tsewp I 0 ns
Noldataldhange tnooe \Y 100 ns
Reset[pulsewidthhigh tursT \ 50 ns
Tablel8.0B.0VAll[powerSuppliesEFHEH5V
Parameter Symbol Testevel Min Typ Max Unit
OutputldelayfromPCLKIb[ACKNITisinglédge tpLHACKN I 90 ns
OutputldelayfromPCLKIo[ACKN[allinglédge torLACKN I 85 ns
OutputldelayfromPCLK[IbDataloutputDxi tepaTA I 75 ns
OutputldelayfromPCLK ib[AnalogButputAvx traviDEO I 260 ns
Outputldelayfrom[OE{bldatahigh-Z thaTAZ v 25 ns
Outputldelayfrom[OE{bldataloutput tpaTA v 29 ns
Table.08.3V[AlllpowerSuppliesF#3.3V
Parameter Symbol TestMlevel Min Typ Max Unit
OutputldelayfromPCLKIb[ACKNIsingedge tpLHACKN | 110 ns
OutputidelayfromPCLKIo[ACKN[Tallinglédge tpHLACKN | 100 ns
OutputldelayfromPCLK[IbDataloutputDxi tepaATA | 90 ns
OutputldelayfromPCLKIb[AnalogoutputlAVx tpaviDEO | 250 nsQ
OutputldelayfromOE[oldatahigh-Z toaTAZ v 34 ns
Outputldelayfrom[OE{bldataloutput tpaTa v 47 ns
10 AT 77 C 101 B s ———
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Figureld.MReset

Reset RST tHRST
< >
Clock PCLK
tSETUP
Figure®.[ReadOneByte/TwolPixels
fPcLk
< >
tHCLK tLCLK
+—>
Clock
PCLK
! !
| |
{ i \
Acknowledge tPLHACKN J P\ tPHLACKN
ACKN i i
; | i
I
I
|
Data output ! ) —»
D00-3, De0-3 I Data #N-1 Data #N t Data #N+1
i PDAT)
I
|
I i
i |
|  Data#N / Data #N+1 Data #N+2
Video analog output i |
AVO, AVE ! >
I i
; IPAVIDEO

2150A-01/02

AIMEL

11



AIMEL

Figurel®.[DutputEnable

Output Enable
OE

_ tZDATA IDATAZ _
Data output H-Z  —> Data output Hi-Z
Do0-3, De0-3 ’\ /‘

Figure[7.[Noldatalédhange

t
PCLK / NOOE

OE

Note:  OElmustotléhangelduring(TNOOE @fterlthe[PCLK[{alls.Thisls{bleénsurefhatfhe@utputldriversiofiheldatalarelfotidrivingdur-
rent,feduceiheMoiselevelldnihelpowerSupply.

12 AT 77 C 101 B mmsssss——
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Figurel8.MAT77C101BBlockDiagram

PCLK i clock % ACKN
o reset o
RST
\ 4 \ 4

| column selection | |Iine sel| LA 4
i) 1 dummy column . } VN it |2 De0-3

T Y _J ADC .

]
8 lines of 280 columns of pixels yo0 amp latches
8 8
) < 4-bit Do0-3
odd ADC 4

chip temperature

chip
temperature v v

output

stabilization sensor analog enable
T T g output
A4 = —

TPP

FunctionalDescription

Figure@.[FunctionallDescription

TPE AVE AVO OE

Thelgircuitlis[divided(ihtofwolmain[Sections:[Sensorlandldataldonversion.[Onelparticular
column@mong280+1lis(SelectedlintheSensor@rray{l), thenléachlpixeldfihelSelected
columniSendslits(eélectricallinformationfo@amplifiers(2) {oneperline),thenfwolines@ta
timelareSelected{odd@andleven)3olihatdwolparticularpixelsi3endiheirlinformation(fo
thelinputloffwol4-bitlAnalog-to-Digital[Converters({3),[So2[pixels[danbefeadforléach
clocklpulse[().

1 2 3 4

column selection | |Iine sel|

even 4-bit 4

- = ~_= J s De0-3

8
8 lines of 280 columns of pixels amp latches
8
Yy 4-bit Do0-3
1 dummy column odd ADC 4
chip
temperature
sensor

Sensor

2150A-01/02

Eachpixells@$ensornltself.[Thelsensorldetects[afemperatureldifferentialetween
theeginningloffacquisition@ndiheeadingoflihformation: fhislisdhelintegrationdime.
Thelihtegrationfime BeginsWwith@esetOffthepixelb@predefinedhnitiallState. Motefhat
thelihtegrationimelfesethasmothingioldoWithfhefesetloffheldigital[Section.

Then,[@t[ATate[dependingdniheSensitivity[dffhelpyroelectriclayer,[@nfhefemperature
variationbetweenfhefesetlandiheleénddffhelintegrationdime,@ndonihelduration(of
thelihtegrationime,@lectricall@dharges(arelgenerated(atihepixellevel.

AIMEL 13



Analog-to-Digital[]
Converter/U
Reconstructing@n(8-bitl]
Fingerprintimage

Start[$Sequencel]

Figure[10.IStartlSequence

AIMEL

An[Analog-to-Digital[Converter[(ADC)[isUisedfol¢onvertihel@naloglSignalléomingfrom
the[pixellhtoldigitalldatafhatcanbelisedby@processor.

Asltheldatalfate forparallel(port@ndWSBIis(inthe Mangedf(1MBperSecond,and&t
leastalate[0f(500dramesperisecondlisiheededoeconstructfhelimagewith@fair
sweeping8peedorihelfinger,fwo4-bittADCshavebeenisedfobutput2pixels@ta
timelonbyte.

Alfesetlisnothecessarybetweenléachframelacquisition!

Start[Sequencelmustidonsist(of:

1. SetlfheRSTIpinibhigh

2. Setfhe[RSTpin{olow

3. Send[@lglockipulsesi{dueliblpipe-line)
4. SendGlockpulses(iblskipihefirstiframe

Notelthatdheffirstframeleverld¢ontainsielevantiihformationecausefhelintegration
timelis[otldorrect.

Reset RST _J

| 4+1124 clock pulses to skip the first frame

V' N

Clock PCLK

ReadinghelFrames

Read[@neByte/Outputl]
Enable

Power[SupplyMoise

Alframeléonsists[6f(280{rueld¢olumns= A dummyléolumnofBpixels.[Asiwopixelsiare
outputfat@ime,@SystemlhustiSend281x4F[1124dlocklpulsesibfeaddoneframe.

Resethustbelbwivhenfeadingfheframes.

Clockis[fakenlihtoaccountonfhefallinglédgel@ndldatalareldutputlionihelfisinglédge.

Forl@achldlocklpulse,@fterfhelStartiSequence,@mewbytelis[doutputloniheDo0-3,IDe0-
3pins.Thisbyteldontains2pixels:4-bitldonDo0-3{oddpixels),[d-bitldnIDe0-3[{even
pixels).

Toldutputfheldata, fhedutputlénable[{OE)pininustedbow. When[OE[shigh, TheDoO-
3@ndDe0-3pinslareinhigh-impedance8tate.Thisfacilitates[anléasyldonnectionfo@a
microprocessorbusiwithout@dditionalldircuitrySinceldataldutputidanbelénabledsing@
chipselectSignal.NNotedhat@he[AT77C101Bls@AlwaysSendingldata:herelisholdata
exchangelibperformlusingfead/writemhode.

IMPORTANT:When@dallingledgelis[@pplied[donOE{i.e ivhendhe@utputdEnable
becomeslactive),lthenlSomeldurrentlisldrainedfromihelpowerSupplyibldrivefheBdut-
puts,[producingSomelnoise.tlisimportantiblavoidSuchmoisejust@fterfhelfallinglédge
ofltheldlock[PCLK,Whenfihelpixelslihformationlislévaluated:fhefimingldiagramigure
andimelT ygoeldefinesihelinterval@imelivherefhepowerSupplynustbe@sduietlas
possible.

14 AT 77 C 101 B mmsssss——
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Video[Output Anf@nalog(Signallis@lsolavailablednpinsAVE@ANdAVO. NotelfhatiNideodutputlis@vail-
able[onel¢lockpulsedeforefheldorrespondingldigitalldutput{oneldlockpipe-lineldelay
forfthe@nalogfoldigitalldonversion).

Pixel[Order After@Teset,[pixelumberdnelislocated@nfheMippereftdorner,Tooking@tthedhip
withbond(padsiohelfight.(Forl@éachldolumnlofBpixels,pixels1-3-5-7@reloutputlon
odd[datao0-3[pins,[pixels2-4-6-8[are@utputidnlévenldataDe0-3[pins.Most[Significant
bitlisDit#3, TeastSignificantlisbitFO0.

Figure1.0PixelOrder

Pixel #1 (1,1) Pixel #2233 (280,1)

Bond pads

Pixel #8 (1,8) Pixel #2240 (280,8)

Synchronization:[Thel AldummyGolumnhasbeen@ddedibfheSensorib@ct@s@sSpecificipatterniodetectihe
Dummy[Column firstlpixel.[$0,280{rueldolumnsF A [dummyldolumnlarefeadforléachframe.

ThedDBytesofthe[dummyldolumnidontain@fixedpatternionfhe fvoirstbytes, @ndiem-
peraturelihformation@nlhellastfvolbytes.

DummyByte Odd EvenOd
DummyByte1[DB1:[] 111X 0ooor
DummyByte2[DB2:[] 111X 0ooor
DummyByte[3[DB3:0J reer nnnnQJ
DummyByte[4[DB4: tttt ppppU

Note:  x[depresentsOor(dl

ThelSequence111X0000111X0000@ppearsionleveryframel{exactlyleévery[1124dlock
pulses),Solitlis[anleasypatternfibfecognizeforiSynchronizationpurposes.

AIMEL 15
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Thermometer TheldummyDytesDB3[@ndDB4dontainsSomelihternallandfemperaturelinformation.

16

ThelévenibblennnihIDB3danbelisedoineasurel@anlincreasel{orldecrease)dflthe
chipemperature,isingfheldifferenceetweeniwolineasureslofihe$amelphysical
device.[ThelfbllowingfablelgivesitalueslihKelvin.

nnnn nnnn TemperatureldifferentialWwith@dode8
Decimal Binary inKelvin

15 1111 11.2
14 1110 8.4
13 1101 7

12 1100 5.6
11 1011 4.2
10 1010 2.8

9 1001 1.4

8 1000 0

7 0111 -1.4

6 0110 -2.8

5 0101 -4.2

4 0100 -5.6

3 0011 -7

2 0010 -8.4

1 0001 -11.2
0 0000 <[£16.8

Forléode@@nd5,Ffheldbsolutealuelisaninimuml{saturation).

Whenlhelimageldontrastbecomesowbecausedffalowdemperatureldifference
betweenlfhefinger@ndihelSensor, itlis[fecommendedioliisefhe@emperatureStabiliza-
tion[@ircuitryfolincreaseihefemperaturelofiiwoldodes({i.e. fromBHo[10), Iolgetlatdeast
anlihcrease>1.4[KelvinoflftheSensor.Thislénablesoiecoverlénoughldontrastiolget@
properffingerprintfordecognitionpurpose.

AT 77 C 101 B 1 ——
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IntegrationTimel@ndO

Clockitter

Figure[12.MRead[@OnelFrame

Reset RST is low

Clock PCLK

The[AT77C101BlsMotNerySensitiveibldlocklitterl{clockiariation).Theostlimportant
requirementlis@egularlihtegrationfimefhaténsuresiheframelfeadingfatelis[@lsolas
regularfaslpossible,linldrderiblgetdonsistentfingerprint$Slices.]

Ifthelihtegrationdimelismotegular,[dontrastiwilllaryfromdneframefo@nother.

Noteihatlitlis[(possibleolintroduceSsomeilaitingdimebetweenléach(setof(1124[dlock
pulses,ButtheloverallfimeldfloneframefeadmustBbefegular.[Thisiwaitingfimelisigen-
erallyfhefimelheededbyfheprocessoriolperform3omeldalculationldveriheframel{to
detecthelfinger,{forlihstance).

Column 1 Column 2 Column 280 Dummy Column 281

—>
1119 1120

1121 1122 1123 1124

Pixels1&2 3&4 5&6 7&8 1&2 3&4 7&8 DBl DB2 DB3 DB4

Figure13.MRegularntegration[Time

Clock PCLK

2150A-01/02

Frame n

REGULAR INTEGRATION TIME

Frame n+1 \ m e
< >

1124 pulses

1124 pulses 1124 pulses 1124 pulses

AIMEL 17



PowerManagement

NapMode

Static[Currentd
Consumption

Dynamic[Current[]
Consumption

Temperaturel]
Stabilization[Power[]
Consumption[(TPP[pin)

AIMEL

Several(Strategies[are[possiblefofeducepoweridonsumptioniwhennotlinluse.
TheSimplest@andmostéfficientlisfodutfhelpowerSupply,dsing@xternallheans.
Alhapinodelisalsolimplementedlh(ihe[AT77C101B.Tolactivatefhisthaplinode,iser
must:

1. SetlthelesetRSTpiniohigh.Doinglthis,@llAnaloglSectionsioffheldevice@re
internally(powered[down.

2. Setlihelglock[PCLKIpinibhighl{orlbw),fhus[StoppingheléntireldigitalSection.

3. Setlthe[TPEI[piniblbwlorldisconnectTPP{olStoplthefemperaturelStabilization]
feature.

4. Set[Output(Enable[@OEpinibhigh,Sofhatldutputlareforcedih[HiZ.

Figure14.MNapMode

Nap mode

Reset RST _l Nap

<«

L
Clock PCLK —| ,7

InMNapMode,@lllihternalfransistorslarelin[shutlhode.[Onlyleakageldurrentlisidrainedlin
power(Supply,denerallylessithanfhefestedNalue.

When(theldlocklik[Stopped{setio)andihelesetlisIow{setdo(0),fhelanalog[Sections
offtheldeviceldrain[Someldurrentlandiheldigital[Section[doeshotldonsumeldurrentlifithe
outputsf@reldéonnectediblalstandard[CMOSTihput{=oldurrentisldrainedlinfhel/O).n
thisléase(fheypicalldurrentilaluei5[B3nA.[Thisléurrentdoesotidependldniheiloltage
(i.e.Otls@lmosttheSamefromBVib[5.5V).

Whenhel¢locklkunning,heldigital[Sections[@re[@donsumingldurrent,[andparticularly
theloutputsififhey@reeavilyloaded.dnany¢ase,it[Shouldbelessihanihedesting
machine[(120[pFIbad@neéachlO), BOpFmaximumisiecommended.

Connecteddo@USBlhterfaceléhip{see@pplicationmote26felatedfoihe [ FCDEMO4
kit)[atBV,[@andfunning@t@bout1 MHz,Ghe[AT77C101Bdonsumesllessihan¥ inAlon
VCCIpin.

Whenlthe TPEpinlisSetib, CurrentlisdrainedNiafheTPPPin.[Theldurrentislimited By
thelihternall@quivalentfesistancelgivenihiable[d@nd@Apossible[@xternalfesistor.(]

Mostoflthefime, TPEI[s[SetibD@ndmolCurrentlisidrainedin[TPP.Whenlthelimageldon-
trastbecomesbwbecause@fl@alowiemperaturedifferential[{lessfhanoneKelvin),fhen
itis[fecommendedibSetTPEIbA[during@shortdfimelsoihatiheldissipatedpowerlihfhe
chipleélevateslihedemperature,[énablingdoecoverlcontrast.[Thelhecessarydimelio
increaselfheldhipemperatureldfloneKelvinldependsonliheldissipatedpower,fhefher-
malldéapacity[@flfheSilicon$ensorl@ndhefhermalfesistancebetweenfhel$ensorand
theSurroundings.O

As[@uleoffhumb,dissipating300TnWiihihelchiplelevatesiheemperature BflKelvin
in[oneSecond.Withfhe30Qypicalivalue, 300MWIsEBV@EppliedOnTPP.O
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Packaging:MechanicallData

Figure15.MProductReference:[AT77C101B-CB01C

Top view (all dimensions in mm)
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Figure16.MProductReference:[AT77C101B-CB01C
Bottom view (all dimensions in mm)
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Figure17.0Producteference:[AT77C101B-CB02C
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Figure18.MProductReference:[FCD4B14CCI{ForDevelopment[Only)O
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AIMEL

Orderingnformation

PackagelDevice

AT77C 101B- CBXX C —

Atmel prefix .
FingerChip family Quality level
— : standard
Device type I
Package Temperature range
CBO1: Chip On Board (COB) | Com: 0° {0 +70°C

CB02: COB with connector ‘

Note:  AT77C101B[partbumberieplacesFCD4B14[@ndrefersibSamelSensor.

22 AT 77 C 101 B mmsssss——
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AIMEL

I 7

AtmelHeadquarters

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

Europe
AtmelBarL
Routeldes[Arsenaux[41
CasalPostale80
CH-1705Fribourg
Switzerland
TEL[Q41)[26-426-5555
FAX[(41)[26-426-5500

Asia
Atmel[Asia,dltd.
Room[1219
Chinachem[GoldenPlaza
77ModyRoad[Tsimhatsui
EastKowloon
HonglKong
TEL[852)[2721-9778
FAX[(852)[2722-1369

Japan
AtmelQJapanK.K.

9F,TonetsulShinkawaBldg.

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

Atmell@Operations

Memory
Atmel[Corporate
2325[0rchardParkway
SanlJose,[CA[®5131
TEL[1(408)436-4270
FAX[1(408)[436-4314

Microcontrollers
Atmel[Corporate
2325[0OrchardParkway
SanlJose,[CA[®5131
TEL[1(408)436-4270
FAX[1(408)[436-4314

AtmelNantes

LalChantrerie

BP[70602

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

ASIC/ASSP/SmartiCards
AtmelRousset
Zonellndustrielle
13106Rousset[Cedex,France
TEL[33)[4-42-53-60-00
FAX[{33)4-42-53-60-01

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

AtmelSmartCarddCs

ScottishEnterpriseTechnologyPark

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

RF/Automotive

Atmeleilbronn
Theresienstrasse(2
Postfach[3535

74025 eilbronn,[Germany
TEL[{49)[T1-31-67-0
FAX[(49)71-31-67-2340

AtmellColorado[$prings

1150 astiCheyenneMtn.Blvd.
Coloradol$prings,[COMB0906
TEL[(719)%76-3300
FAX[(719)540-1759

Biometrics/Imaging/Hi-RelIMPU/
HighiSpeediConverters/RFIDatacom

Atmel[Grenoble
Avenuelde[Rochepleine

BP[123
38521[Faint-EgrevelCedex,France
TEL[33)[4-76-58-30-00
FAX[(33)4-76-58-34-80

e-mail
literature@atmel.com

WeblSite
http://www.atmel.com

©[AtmellCorporation2002.

Atmel[Corporation(inakes[hoWarranty fortheuseloflits(broducts,btherthanihoseléxpresslyltontainedlin(the[Company’s(standardvarranty
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notmakelany[@ommitmentoipdatefhelinformationl¢ontainedherein.MNolicensesdopatentslorlotherlintellectual(propertyof[Atmelarelgranted
byfheCompanylih@onnectioniithfhelSaledf[Atmellproducts,@xpresslyorbylimplication.[Atmel’s(products[aredotlauthorizedforWselas @ritical
componentsihlife[SupportldevicesoriSystems.

ATMEL®lisfheMegisteredfrademarks@fAtmel.
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