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Abstract 
 
 
Allbachelordegreestudents arerequiredtoundergoindustrialtrainingforeightmonthsas apart 

ofcurriculumtocompletetheir4yearcourseforbachelorofelectronicsandcommunicationengineering. 

 

Formy industrialtrainingIdidatINTERNSHALATRAINING 

 

IwasassignedtothequalitysectionMySupervisorname 

was“Mr.MohannadRawashdeh”whogavemeknowledgeabouthowtodesignandmodifythePCBseitheritissinglesideor

doublesidedPCBs.Ilearntalot ofbasicproceduresof manufacturing ofPCBsin productionsection. 
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xx555PrecisionTimers 
 

 

1 Features 3 Description 

• TimingFromMicrosecondstoHours 

• AstableorMonostableOperation 

Thesedevicesareprecisiontimingcircuitscapableofprod
ucingaccuratetimedelaysoroscillation.Inthetime-
delayormono-stablemode ofoperation,the 

• AdjustableDutyCycle timedintervaliscontrolledbya single external 

• TTL-

CompatibleOutputCanSinkorSourceUpto200

mA 

• OnProductsComplianttoMIL-PRF-
38535,AllParametersAreTestedUnlessOther

wiseNoted.OnAllOtherProducts,ProductionPr

ocessingDoesNotNecessarilyIncludeTesting 

ofAll Parameters. 
 

2 Applications 

resistorandcapacitornetwork.Inthea-
stablemodeofoperation,thefrequencyanddutycyclecan
becontrolledindependentlywithtwoexternalresistorsand
asingleexternalcapacitor. 

Thethresholdandtriggerlevelsnormallyaretwo-
thirdsandone-
third,respectively,ofVCC.Theselevelscanbealteredbyus
eofthecontrol-
voltageterminal.Whenthetriggerinputfallsbelowthetrigg
erlevel,theflip-
flopisset,andtheoutputgoeshigh.Ifthetriggerinputisabov
ethetriggerlevelandthe 

• FingerprintBiometrics thresholdinputisabovethethresholdlevel,theflip- 

• IrisBiometrics 

• RFIDReader 

flopisresetandtheoutputislow.Thereset(RESET)inputca
noverrideallotherinputsandcanbeusedtoinitiateanewtim
ingcycle.WhenRESETgoeslow,theflip-
flopisreset,andtheoutputgoeslow.Whentheoutputislow,
alow-
impedancepathisprovidedbetweendischarge(DISCH)a
ndground. 

Theoutputcircuitiscapableofsinkingorsourcingcurrentu
pto200mA.Operationisspecifiedforsuppliesof5Vto15V.
Witha5-
Vsupply,outputlevelsarecompatiblewithTTLinputs. 

 

DeviceInformation(1)
 

PARTNUMBER PACKAGE BODYSIZE(NOM) 

 

 
xx555 

PDIP (8) 9.81mm×6.35mm 

SOP (8) 6.20mm×5.30mm 

TSSOP(8) 3.00mm×4.40mm 

SOIC (8) 4.90mm×3.91mm 

(1) Forallavailablepackages,seetheorderableaddendumattheendof
thedatasheet. 

 

4 SimplifiedSchematic 
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AnIMPORTANTNOTICEattheendofthisdatasheetaddressesavailability,warranty,changes,useinsafety-
criticalapplications,intellectualpropertymattersandotherimportantdisclaimers.PRODUCTIONDATA. 32 
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6 PinConfigurationandFunctions 

NA555...D OR P 

PACKAGENE555...D,P,PS,OR PW 

PACKAGESA555...D OR P 

PACKAGESE555...D,JG,OR P 

PACKAGE(TOPVIEW) 

 
 

 
SE555...FK 

PACKAGE(TOPV

IEW) 

 

GND  1 

TRIG  2 

OUT 3 

RESET 4 

8 VCC 

7 DISCH 

6 THRES 

5 CONT 

 
 
 
 
 
 

NC – No internal connection 
 

PinFunctions 

PIN  

 
I/O 

 

 
DESCRIPTION  

NAME 

D,P,PS,P
W,JG 

FK 

NO. 

CONT 5 12 I/O 
Controlscomparatorthresholds,Outputs2/3VCC,allowsbypasscapacitorconne
ction 

DISCH 7 17 O Opencollectoroutputtodischargetimingcapacitor 

GND 1 2 – Ground 

 

NC 

 1,3,4,6,8, 
9,11,13, 
14,16,18, 

19 

 

– 

 

Nointernalconnection 

OUT 3 7 O Highcurrenttimeroutputsignal 

RESET 4 10 I Activelowresetinputforcesoutputanddischargelow. 

THRES 6 15 I Endoftiminginput.THRES>CONTsetsoutputlowanddischargelow 

TRIG 2 5 I Startoftiminginput.TRIG<½CONTsetsoutputhighanddischargeopen 

VCC 8 20 – Inputsupplyvoltage,4.5Vto16V.(SE555maximumis18V) 
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7 Specifications 

7.1 AbsoluteMaximum Ratings(1)
 

overoperatingfree-airtemperaturerange(unlessotherwisenoted) 
 

 MIN MAX UNIT 

VCC Supplyvoltage(2)
 18 V 

VI Inputvoltage CONT, RESET,THRES, TRIG VCC V 

IO Output current ±225 mA 

 

 
θJA 

 
 

Packagethermalimpedance(3)(4)
 

Dpackage 97  

 
°C/W 

Ppackage 85 

PSpackage 95 

PW package 149 

 

θJC Packagethermalimpedance(5)(6)
 

FKpackage 5.61  

°C/W 
JG package 14.5 

TJ Operatingvirtualjunctiontemperature 150 °C 

Casetemperaturefor60s FKpackage 260 °C 

Leadtemperature1,6mm(1/16in)fromcasefor60s JG package 300 °C 

(1) StressesbeyondthoselistedunderAbsoluteMaximumRatingsmaycausepermanentdamagetothedevice.Thesearestressratingsonly,andfunc
tionaloperationofthedeviceattheseoranyotherconditionsbeyondthoseindicatedunderRecommendedOperatingConditionsisnotimplied.Expo
suretoabsolute-maximum-ratedconditionsforextendedperiodsmayaffectdevicereliability. 

(2) AllvoltagevaluesarewithrespecttoGND. 
(3) MaximumpowerdissipationisafunctionofTJ(max),θJA,andTA.Themaximumallowablepowerdissipationatanyallowableambienttemperatureis

PD=(TJ(max)-TA)/θJA.OperatingattheabsolutemaximumTJof150°Ccanaffectreliability. 
(4) ThepackagethermalimpedanceiscalculatedinaccordancewithJESD51-7. 

(5) MaximumpowerdissipationisafunctionofTJ(max),θJC,andTC.Themaximumallowablepowerdissipationatanyallowablecasetemperatureis
PD=(TJ(max)-TC)/ θJC.OperatingattheabsolutemaximumTJof150°Ccanaffectreliability. 

(6) ThepackagethermalimpedanceiscalculatedinaccordancewithMIL-STD-883. 

 

7.2 HandlingRatings 
PARAMETER DEFINITION MIN MAX UNIT 

Tstg Storagetemperaturerange –65 150 °C 

 

7.3 RecommendedOperatingConditions 

overoperatingfree-airtemperaturerange(unlessotherwisenoted) 
 

 MIN MAX UNIT 

 

VCC 

 

Supplyvoltage 
NA555,NE555,SA555 4.5 16  

V 
SE555 4.5 18 

VI Inputvoltage CONT,RESET,THRES,andTRIG VCC V 

IO Output current ±200 mA 

 

 
TA 

 

 
Operatingfree-airtemperature 

NA555 –40 105  

 
°C 

NE555 0 70 

SA555 –40 85 

SE555 –55 125 
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7.4 Electrical Characteristics 

VCC=5Vto15V,TA=25°C(unlessotherwisenoted) 
 
 

PARAMETER 

 
 

TESTCONDITIONS 

 
SE555 

NA555
NE555
SA555 

 
 

UNIT 

MIN TYP MAX MIN TYP MAX 

 

THRESvoltagelevel 
VCC=15V 9.4 10 10.6 8.8 10 11.2  

V 
VCC=5V 2.7 3.3 4 2.4 3.3 4.2 

THREScurrent(1)
  30 250 30 250 nA 

 

 
TRIGvoltagelevel 

 

VCC=15V 
 4.8 5 5.2 4.5 5 5.6  

 
V 

TA= –55°Cto125°C 3 6  
 

VCC=5V 
 1.45 1.67 1.9 1.1 1.67 2.2 

TA= –55°Cto125°C 1.9  
TRIG current TRIGat 0V 0.5 0.9 0.5 2 μA 

 

RESETvoltagelevel 
 0.3 0.7 1 0.3 0.7 1  

V 
TA= –55°Cto125°C 1.1  

 

RESET current 
RESET atVCC 0.1 0.4 0.1 0.4  

mA 
RESETat0V –0.4 –1 –0.4 –1.5 

DISCH switchoff-
statecurrent 

 20 100 20 100 nA 

DISCHswitchon-
statevoltage 

VCC=5V,IO=8mA 
  0.15 0.4 V 

 
 

CONTvoltage(
opencircuit) 

 

VCC=15V 
 9.6 10 10.4 9 10 11  

 
V 

TA= –55°Cto125°C 9.6 10.4  
 

VCC=5V 
 2.9 3.3 3.8 2.6 3.3 4 

TA= –55°Cto125°C 2.9 3.8  
 
 
 

 
 
 

 
Low-leveloutputvoltage 

 

VCC=15V,IOL=10mA 
 0.1 0.15 0.1 0.25  

 
 

 
 
 

 
V 

TA= –55°Cto125°C 0.2  
 

VCC=15V,IOL=50mA 
 0.4 0.5 0.4 0.75 

TA= –55°Cto125°C 1  
 

VCC=15V,IOL=100mA 
 2 2.2 2 2.5 

TA= –55°Cto125°C 2.7  
VCC=15V,IOL=200mA 2.5 2.5 

VCC=5V,IOL=3.5mA TA= –55°Cto125°C 0.35  
 

VCC=5V,IOL=5mA 
 0.1 0.2 0.1 0.35 

TA= –55°Cto125°C 0.8  
VCC=5V,IOL=8mA 0.15 0.25 0.15 0.4 

 
 

 
High-leveloutputvoltage 

 

VCC=15V,IOH=–100mA 
 13 13.3 12.75 13.3  

 

 
V 

TA= –55°Cto125°C 12  
VCC=15V,IOH=–200mA 12.5 12.5 

 

VCC=5V,IOH=–100mA 
 3 3.3 2.75 3.3 

TA= –55°Cto125°C 2  
 

 
Supplycurrent 

 

Outputlow,Noload 
VCC=15V 10 12 10 15  

 
mA 

VCC=5V 3 5 3 6 

 

Outputhigh,Noload 
VCC=15V 9 10 9 13 

VCC=5V 2 4 2 5 

 
(1)  

ThisparameterinfluencesthemaximumvalueofthetimingresistorsRAandRBinthecircuitofFigure12.Forexample,whenVCC=5V,the
maximumvalueisR=RA+RB≉3.4MΩ,andforVCC=15V,themaximumvalueis10MΩ. 
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7.5 OperatingCharacteristics 

VCC=5Vto15V,TA=25°C(unlessotherwisenoted) 
 
 

PARAMETER 

 
TESTCON

DITIONS(1)
 

 
SE555 

NA555
NE555
SA555 

 
 

UNIT 

MIN TYP MAX MIN TYP MAX 

Initialerroroftimingint
erval(2)

 

Eachtimer,monostable(3)
 TA=25°C 0.5 1.5(4)

 1 3  

% 
Eachtimer,astable(5)

  1.5 2.25 

Temperaturecoefficientofti
minginterval 

Eachtimer,monostable(3)
 TA=MINtoMAX 30100(4)

 50 ppm/ 
°C Eachtimer,astable(5)

  90 150 

Supply-
voltagesensitivityoftimingint
erval 

Eachtimer,monostable(3)
 TA=25°C 0.05 0.2(4)

 0.1 0.5  

%/V 
Eachtimer,astable(5)

  0.15 0.3 

Output-pulserisetime 
CL=15pF,T

A=25°C 
100200(4)

 100 300 ns 

Output-pulsefalltime 
CL=15pF,T

A=25°C 
100200(4)

 100 300 ns 

(1) ForconditionsshownasMINorMAX,usetheappropriatevaluespecifiedunderrecommendedoperatingconditions. 
(2) Timingintervalerrorisdefinedasthedifferencebetweenthemeasuredvalueandtheaveragevalueofarandomsamplefromeachprocessrun. 
(3) ValuesspecifiedareforadeviceinamonostablecircuitsimilartoFigure9,withthefollowingcomponentvalues:RA=2kΩto100kΩ,C=0.1μF. 
(4) OnproductscomplianttoMIL-PRF-38535,thisparameterisnotproductiontested. 

(5) ValuesspecifiedareforadeviceinanastablecircuitsimilartoFigure12,withthefollowingcomponentvalues:RA=1kΩto100kΩ,C=0.1μF. 
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7.6 TypicalCharacteristics 

Datafortemperaturesbelow–40°Candabove105°CareapplicableforSE555circuitsonly. 

 
10 10 

7     VCC= 5 V 7 

4 4 

 
2 

 

1 

0.7 

0.4 
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TA=−55°C 

 
TA=25°C 

 
 
 

 
 
 

TA=125°C 

 
2 

 

1 

0.7 

0.4 

 
0.2 

 

0.1 
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1 2 4 7   10 20 40 70100 

IOL−Low-LevelOutputCurrent−mA 

 

0.01 
 
 

1 2 4 7   10 20 40 70100 

IOL−Low-LevelOutputCurrent−mA 

Figure 1.Low-Level OutputVoltage Figure 2. Low-

LevelOutputVoltagevsLow-Level OutputCurrent  vsLow-Level OutputCurrent 
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OutputvsLow-Level OutputCurrent  vsHigh-LevelOutputCurrent 
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TypicalCharacteristics(continued) 

Datafortemperaturesbelow–40°Candabove105°CareapplicableforSE555circuitsonly. 
 

 

VCC= 10 V      
   
        

        

        

        

8        
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8 DetailedDescription 
 

8.1 Overview 

Thexx555timerisapopularandeasytouseforgeneralpurposetimingapplicationsfrom10µstohoursorfrom 
<1mHzto100kHz.Inthetime-delayormono-
stablemodeofoperation,thetimedintervaliscontrolledbyasingleexternalresistorandcapacitornetwork.Inthea-
stablemodeofoperation,thefrequencyanddutycyclecanbecontrolledindependentlywithtwoexternalresistorsandasingl
eexternalcapacitor.MaximumoutputsinkanddischargesinkcurrentisgreaterforhigherVCCandlessforlowerVCC. 

 

8.2 FunctionalBlockDiagram 
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8 
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CONT 

5 

RESET 

4 

 

 
R1 

R 1 

 

 
 
 

 
 
 

3 
OUT 

 

S 

 
 

 
2 

TRIG 

 

 
 
 

1 

GND 

A. PinnumbersshownarefortheD,JG,P,PS,andPWpackages. 

B. RESETcanoverrideTRIG,whichcanoverrideTHRES. 

 

8.3 FeatureDescription 

7 
DISCH 

 

8.3.1 Mono-stableOperation 

Formono-
stableoperation,anyofthesetimerscanbeconnectedasshowninFigure9.Iftheoutputislow,applicationofanegative-
goingpulsetothetrigger(TRIG)setstheflip-
flop(Qgoeslow),drivestheoutputhigh,andturnsoffQ1.CapacitorCthenischargedthroughRAuntilthevoltageacrosstheca
pacitorreachesthethresholdvoltageofthethreshold(THRES)input.IfTRIGhasreturnedtoahighlevel,theoutputofthethres
holdcomparatorresetstheflip-flop(Qgoeshigh),drivestheoutputlow,anddischargesCthroughQ1. 
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FeatureDescription(continued) 
 

VCC 

(5Vto15V) 

 
 
 
 
 
 
 

 

Output 

 

Input 

 
 
 

PinnumbersshownarefortheD,JG,P,PS,andPWpackages. 
 

Figure9.CircuitforMonostableOperation 

 
MonostableoperationisinitiatedwhenTRIGvoltagefallsbelowthetriggerthreshold.Onceinitiated,thesequenceendsonlyi
fTRIGishighforatleast10µsbeforetheendofthetiminginterval.Whenthetriggerisgrounded,thecomparatorstoragetimeca
nbeaslongas10µs,whichlimitstheminimummonostablepulsewidthto10µs.Becauseofthethresholdlevelandsaturationv
oltageofQ1,theoutputpulsedurationisapproximatelytw=1.1RAC.Figure11isaplotofthetimeconstantforvariousvaluesofR

AandC.Thethresholdlevelsandchargeratesbotharedirectlyproportionaltothesupplyvoltage,VCC.Thetimingintervalis,th
erefore,independentofthesupplyvoltage,solongasthesupplyvoltageisconstantduringthetimeinterval. 

Applyinganegative-
goingtriggerpulsesimultaneouslytoRESETandTRIGduringthetimingintervaldischargesCandreinitiatesthecycle,comm
encingonthepositiveedgeoftheresetpulse.Theoutputisheldlowaslongastheresetpulseislow.Topreventfalsetriggering,
whenRESETisnotused,itshouldbeconnectedtoVCC. 

10 
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
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
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Time−0.1ms/div C−Capacitance−F 

Figure 10. TypicalMonostable Waveforms Figure11.OutputPulseDurationvsCapacitance 
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FeatureDescription(continued) 

8.3.2 A-stableOperation 

AsshowninFigure12,addingasecondresistor,RB,tothecircuitofFigure9andconnectingthetriggerinputtothethresholdinp
utcausesthetimertoself-triggerandrunasamulti-
vibrator.ThecapacitorCchargesthroughRAandRBandthendischargesthroughRBonly.Therefore,thedutycycleiscontroll
edbythevaluesofRAandRB. 

ThisastableconnectionresultsincapacitorCcharginganddischargingbetweenthethreshold-voltagelevel(≈ 
0.67×VCC)andthetrigger-voltagelevel(≈0.33×VCC).Asinthemono-
stablecircuit,chargeanddischargetimes(and,therefore,thefrequencyanddutycycle)areindependentofthesupplyvoltag
e. 

VCC 

 
 
 

0.01F

Open 

(5Vto15V) RA=5k RL =1k 
RB=3k
 SeeFigure12
C=0.15F 

RA 
(seeNoteA)5 8 

4 

7 

RB 6 

2 

C 

CONT 

RESET 

DISCH 

 

THRES 

TRIG 

VCC 

 
 

OUT 
 

 
GND 

1  

RL 

 
3 

Output 

t 
H 

tL 

 
 

 
 
 

 

OutputVoltage 

 

PinnumbersshownarefortheD,JG,P,PS,andPWpackages. 

NOTEA:DecouplingCONTvoltagetogroundwithacapacitorcanimprove

operation.Thisshouldbeevaluatedfor 

individualapplications. 

CapacitorVoltage 
 
 

Time−0.5ms/div 

Figure12.CircuitforAstableOperation Figure13.TypicalAstableWaveforms 
 

Figure12showstypicalwaveformsgeneratedduringastableoperation.Theoutputhigh-leveldurationtH andlow-
leveldurationtLcanbecalculatedasfollows: 

t  0.693RR C 

t 0.693RC 

Otherusefulrelationshipsareshownbelow: 

periodtHtL0.693RA2RBC 

 

(1) 
 

(2) 
 
 

(3) 

frequency
1.44 

RA2RBC 

 
 

(4) 

Outputdriverdutycycle
tL 

tHtL 
 

RB 

RA2RB 

 
 

(5) 

Outputwaveformdutycycle
tHtH

tL 

1
RB 

 

RA2RB 

 

(6) 

Low-to-highratio
tL

 

tH 

 

 
RBRA

RB 

 

 
(7) 
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FeatureDescription(continued) 
 

100k 
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10 100 

C−Capacitance−F 

 

Figure 14.Free-Running Frequency 

 
8.3.3FrequencyDivider 

Byadjustingthelengthofthetimingcycle,thebasiccircuitofFigure9canbemadetooperateasafrequencydivider.Figure15s
howsadivide-by-threecircuitthatmakesuseofthefactthatre-triggeringcannotoccurduringthetimingcycle. 

 

 
Time−0.1ms/div 

 

Figure15.Divide-by-ThreeCircuitWaveforms 
 

8.4DeviceFunctionalModes 
 

Table1.FunctionTable 
 

RESET TRIGGERVOLTAGE(1)
 THRESHOLDVOLTAGE(1)

 OUTPUT DISCHARGESWITCH 

Low Irrelevant Irrelevant Low On 

High <1/3 VCC Irrelevant High Off 

High >1/3 VCC >2/3 VCC Low On 

High >1/3 VCC <2/3 VCC Aspreviouslyestablished 

(1)  Voltagelevelsshownarenominal. 
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9 ApplicationsandImplementation 
 

 

NOTE 
InformationinthefollowingapplicationssectionsisnotpartoftheTIcomponentspecification,andTI
doesnotwarrantitsaccuracyorcompleteness.TI’scustomersareresponsiblefordeterminingsuita
bilityofcomponentsfortheirpurposes.Customersshouldvalidateandtesttheirdesignimplementat
iontoconfirmsystemfunctionality. 

 
 

 

9.1 ApplicationInformation 

Thexx555timerdevicesuseresistorandcapacitorchargingdelaytoprovideaprogrammabletimedelayoroperatingfrequen
cy.Thissectionpresentsasimplifieddiscussionofthedesignprocess. 

 

9.2 TypicalApplications 
 

9.2.1Missing-PulseDetector 

ThecircuitshowninFigure16canbeusedtodetectamissingpulseorabnormallylongspacingbetweenconsecutivepulsesin
atrainofpulses.Thetimingintervalofthemonostablecircuitisre-
triggeredcontinuouslybytheinputpulsetrainaslongasthepulsespacingislessthanthetiminginterval.Alongerpulsespacin
g,missingpulse,orterminatedpulsetrainpermitsthetimingintervaltobecompleted,therebygeneratinganoutputpulseassh
owninFigure17. 

 

VCC(5Vto15V) 
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PinnumbersshownareshownfortheD,JG,P,PS,andPWpackages. 
 

Figure16.CircuitforMissing-PulseDetector 

 
9.2.1.1 Design Requirements 

Inputfault(missingpulses)mustbeinputhigh.Inputstucklowwillnotbedetectedbecausetimingcapacitor"C"willremaindisc
harged. 

 

9.2.1.2 Detailed Design Procedure 

ChooseRAandCsothatRA×C>[maximumnormalinputhightime].RLimprovesVOH,butitisnotrequiredforTTL 
compatibility. 
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TypicalApplications(continued) 

9.2.1.3 ApplicationCurves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

9.2.2Pulse-WidthModulation 

Theoperationofthetimercanbemodifiedbymodulatingtheinternalthresholdandtriggervoltages,whichisaccomplishedby
applyinganexternalvoltage(orcurrent)toCONT.Figure18showsacircuitforpulse-
widthmodulation.Acontinuousinputpulsetraintriggersthemonostablecircuit,andacontrolsignalmodulatesthethresholdv
oltage.Figure19showstheresultingoutputpulse-widthmodulation.Whileasine-
wavemodulationsignalisshown,anywaveshapecouldbeused. 

 

VCC(5Vto15V) 

 
 
 
 

 
Clock 

Input 

utput 

 
 

Modulation 

Input

(seeNoteA) 
 

C 

 
PinnumbersshownarefortheD,JG,P,PS,andPWpackages. 

NOTEA:ThemodulatingsignalcanbedirectorcapacitivelycoupledtoCONT

.Fordirectcoupling,theeffectsofmodulationsourcevoltageandi

mpedanceonthebiasofthetimershouldbe considered. 

Figure 18.Circuitfor Pulse-WidthModulation 
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VCC=5V 

RA=1k

C=0.1F 

SeeFigure15 

 
 

 
InputVoltage 

 

 
 
 
 

OutputVoltage 

 
 
 

CapacitorVoltage

Time−0.1ms/div 

Figure17.CompletedTimingWaveformsforMissing-PulseDetector 
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TypicalApplications(continued) 

9.2.2.1 Design Requirements 

ClockinputmusthaveVOLandVOHlevelsthatarelessthanandgreaterthan1/3VCC.Modulationinputcanvaryfromgroundto
VCC.Theapplicationmustbetolerantofanonlineartransferfunction;therelationshipbetweenmodulationinputandpulsewi
dthisnotlinearbecausethecapacitorchargeisbasedRConannegativeexponentialcurve. 

 

9.2.2.2 Detailed Design Procedure 

ChooseRAandCsothatRA×C=1/4[clockinputperiod].RLimprovesVOH,butitisnotrequiredforTTLcompatibility. 
 

9.2.2.3 ApplicationCurves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.2.3Pulse-PositionModulation 

As showninFigure20,anyofthesetimers can  beusedas apulse-
positionmodulator.Thisapplicationmodulatesthethresholdvoltageand,thereby,thetimedelay,ofafree-
runningoscillator.Figure21showsatriangular-
wavemodulationsignalforsuchacircuit;however,anywaveshapecouldbeused. 
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RA=3kC=

0.02F 

RL=1kSeeFi

gure18 
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CapacitorVoltageTim
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Figure19.Pulse-Width-ModulationWaveforms 
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TypicalApplications(continued) 
 
 

VCC(5Vto15V) 
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PinnumbersshownarefortheD,JG,P,PS,andPWpackages. 

NOTEA:ThemodulatingsignalcanbedirectorcapacitivelycoupledtoCON

T.Fordirectcoupling,theeffectsofmodulationsourcevoltage

andimpedanceonthebiasofthetimer shouldbeconsidered. 

Figure20.Circuitfor Pulse-Position Modulation 

 
9.2.3.1 Design Requirements 

BothDCandACcoupledmodulationinputwillchangetheupperandlowervoltagethresholdsforthetimingcapacitor.Bothfre
quencyanddutycyclewillvarywiththemodulationvoltage. 

 

9.2.3.2 Detailed Design Procedure 

ThenominaloutputfrequencyanddutycyclecanbedeterminedusingformulasinA-
stableOperationsection.RLimprovesVOH,butitisnotrequiredforTTLcompatibility. 
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TypicalApplications(continued) 

9.2.3.3 ApplicationCurves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.2.4SequentialTimer 

Manyapplications,suchascomputers,requiresignalsforinitializingconditionsduringstart-
up.Otherapplications,suchastestequipment,requireactivationoftestsignalsinsequence.Thesetimingcircuitscanbecon
nectedtoprovidesuchsequentialcontrol.Thetimerscanbeusedinvariouscombinationsofastableormonostablecircuitcon
nections,withorwithoutmodulation,forextremelyflexiblewaveformcontrol.Figure22showsasequencercircuitwithpossibl
eapplicationsinmanysystems,andFigure23showstheoutputwaveforms. 

 

VCC 

 

 
4 

RESET 

2 
TRIG 

S 
 

5 

 
8 

VCC
 3

OUT 
 

DISCH
7

 

 
RA  33k




0.001 
F 

 
4 8 

RESET VCC
 3

 
2 OUT 

TRIG 

DISCH
 7

 

5 

 
RB33k



0.001 
F 

 
4 8 RC

 

RESET VCC 

2 OUT  
3

 
TRIG 

7 
DISCH 

5 
CONT 

THRES
6 

GND 

CONT 6 
THRES 

GND 

1 

CONT 
THRES  

6 

GND 
1 

0.01 
F 1 

CA
 

 
CA=10FR

A=100k

0.01 
F

OutputA 

 
 

 
CB=4.7FR

B=100k

C 0.01 
F 

OutputB 

CC 

 
CC=14.7F 
RC=100k OutputC 

PinnumbersshownarefortheD,JG,P,PS,andPWpackages.NOTE
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Figure22.SequentialTimerCircuit 
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RA=3kRB=

500

RL=1kSeeFi

gure20 
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Figure21.Pulse-Position-ModulationWaveforms 
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TypicalApplications(continued) 

9.2.4.1 Design Requirements 

Thesequentialtimerapplicationchainstogethermultiplemono-stabletimers.Thejoiningcomponentsarethe33-
kΩresistorsand0.001-µFcapacitors.Theoutputhightolowedgepassesa10-µsstartpulsetothenextmonostable. 

 

9.2.4.2 Detailed Design Procedure 

Thetimingresistorsandcapacitorscanbechosenusingthisformula.tw=1.1×R×C. 

9.2.4.3 ApplicationCurves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10PowerSupplyRecommendations 

Thedevicesaredesignedtooperatefromaninputvoltagesupplyrangebetween4.5Vand16V.(18VforSE555).Abypasscap
acitorishighlyrecommendedfromVCCtogroundpin;ceramic0.1µFcapacitorissufficient. 
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SeeFigure22 

OutputA 
twA twA=1.1RACA 
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Figure 23. Sequential TimerWaveforms 
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11 Device andDocumentation Support 
 
11.1 RelatedLinks 

Thetablebelowlistsquickaccesslinks.Categoriesincludetechnicaldocuments,support 
andcommunityresources,toolsandsoftware,andquickaccesstosampleorbuy. 

 

Table2.RelatedLinks 
 

PARTS PRODUCTFOLDER SAMPLE&BUY 
TECHNICAL

DOCUMENTS 
TOOLS&S

OFTWARE 
SUPPORT 
&COMMUNIT
Y 

NA555 Clickhere Clickhere Clickhere Clickhere Clickhere 

NE555 Clickhere Clickhere Clickhere Clickhere Clickhere 

SA555 Clickhere Clickhere Clickhere Clickhere Clickhere 

SE555 Clickhere Clickhere Clickhere Clickhere Clickhere 

11.2 Trademarks 

Alltrademarksarethepropertyoftheirrespectiveowners. 

 
11.3 ElectrostaticDischargeCaution 

ThisintegratedcircuitcanbedamagedbyESD.TexasInstrumentsrecommendsthatallintegratedcircuitsbehandledwithappropriateprecautio
ns.Failuretoobserveproperhandlingandinstallationprocedurescancausedamage. 

ESDdamagecanrangefromsubtleperformancedegradationtocompletedevicefailure.Precisionintegratedcircuitsmaybemoresusceptibleto
damagebecauseverysmallparametricchangescouldcausethedevicenottomeetitspublishedspecifications. 

 

11.4 Glossary 

SLYZ022—TIGlossary. 

Thisglossarylistsandexplainsterms,acronymsanddefinitions. 

 
12 Mechanical,Packaging,andOrderable Information 

Thefollowingpagesincludemechanicalpackagingandorderableinformation.Thisinformationisthemostcurrentdataavail
ableforthedesignateddevices.Thisdataissubjecttochangewithoutnoticeandrevisionofthisdocument.Forbrowserbased
versionsofthisdatasheet,refertothelefthandnavigation. 
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PACKAGE OPTION ADDENDUM 

www.ti.com 4-Dec-2014 

PACKAGING INFORMATION 
 

Orderable Device Status 

(1) 

Package Type Package 

Drawing 
Pins Package 

Qty 
Eco Plan 

(2) 

Lead/Ball Finish 

(6) 

MSL Peak Temp 

(3) 

Op Temp (°C) Device Marking 

(4/5) 

Samples 

JM38510/10901BPA ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510 

/10901BPA 

 

M38510/10901BPA ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510 

/10901BPA 

 

NA555D ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 105 NA555  

NA555DG4 ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 105 NA555  

NA555DR ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 105 NA555  

NA555DRG4 ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 105 NA555  

NA555P ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU | CU SN N / A for Pkg Type -40 to 105 NA555P  

NA555PE4 ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU N / A for Pkg Type -40 to 105 NA555P  

NE555D ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 NE555  

NE555DE4 ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 NE555  

NE555DG4 ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 NE555  

NE555DR ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU | CU SN Level-1-260C-UNLIM 0 to 70 NE555  

NE555DRE4 ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 NE555  

NE555DRG3 PREVIEW SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU SN Level-1-260C-UNLIM 0 to 70 NE555  

NE555DRG4 ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 NE555  

NE555P ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU | CU SN N / A for Pkg Type 0 to 70 NE555P  

NE555PE3 PREVIEW PDIP P 8 50 TBD Call TI Call TI 0 to 70 NE555P  
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Orderable Device Status 

(1) 

Package Type Package 

Drawing 

Pins Package 

Qty 

Eco Plan 

(2) 

Lead/Ball Finish 

(6) 

MSL Peak Temp 

(3) 

Op Temp (°C) Device Marking 

(4/5) 

Samples 

NE555PE4 ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU N / A for Pkg Type 0 to 70 NE555P  

NE555PSLE OBSOLETE  SO PS 8  TBD Call TI Call TI 0 to 70   
NE555PSR ACTIVE SO PS 8 2000 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PSRE4 ACTIVE SO PS 8 2000 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PSRG4 ACTIVE SO PS 8 2000 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PW ACTIVE TSSOP PW 8 150 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PWE4 ACTIVE TSSOP PW 8 150 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PWG4 ACTIVE TSSOP PW 8 150 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PWR ACTIVE TSSOP PW 8 2000 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PWRE4 ACTIVE TSSOP PW 8 2000 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM 0 to 70 N555  

NE555Y OBSOLETE    0  TBD Call TI Call TI 0 to 70   
SA555D ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 85 SA555  

SA555DE4 ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 85 SA555  

SA555DG4 ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 85 SA555  

SA555DR ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU | CU SN Level-1-260C-UNLIM -40 to 85 SA555  

SA555DRE4 ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 85 SA555  

SA555DRG4 ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -40 to 85 SA555  

SA555P ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU N / A for Pkg Type -40 to 85 SA555P  
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Orderable Device Status 

(1) 

Package Type Package 

Drawing 

Pins Package 

Qty 

Eco Plan 

(2) 

Lead/Ball Finish 

(6) 

MSL Peak Temp 

(3) 

Op Temp (°C) Device Marking 

(4/5) 

Samples 

SA555PE4 ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU N / A for Pkg Type -40 to 85 SA555P  

SE555D ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -55 to 125 SE555  

SE555DG4 ACTIVE SOIC D 8 75 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -55 to 125 SE555  

SE555DR ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -55 to 125 SE555  

SE555DRG4 ACTIVE SOIC D 8 2500 Green (RoHS 

& no Sb/Br) 

CU NIPDAU Level-1-260C-UNLIM -55 to 125 SE555  

SE555FKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 SE555FKB  

SE555JG ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 SE555JG  

SE555JGB ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 SE555JGB  

SE555N OBSOLETE  PDIP N 8  TBD Call TI Call TI -55 to 125   
SE555P ACTIVE PDIP P 8 50 Pb-Free 

(RoHS) 

CU NIPDAU N / A for Pkg Type -55 to 125 SE555P  

 

(1)
The marketing status values are defined as follows: 

ACTIVE: Product device recommended for new designs. 

LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect. 

NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.  

PREVIEW: Device has been announced but is not in production. Samples may or may not be available. 

OBSOLETE: TI has discontinued the production of the device. 

 

(2)
EcoPlan-Theplannedeco-friendlyclassification:Pb-Free(RoHS),Pb-Free(RoHSExempt),orGreen(RoHS&noSb/Br)-pleasecheckhttp://www.ti.com/productcontentforthelatestavailability information 

and additional product content details. 

TBD:The Pb-Free/Green conversion plan has not been defined. 

Pb-Free(RoHS):TI'sterms"Lead-Free"or"Pb-Free"meansemiconductorproductsthatarecompatiblewiththecurrentRoHSrequirementsforall6substances,includingtherequirementthat lead not exceed 

0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes. 

Pb-Free(RoHSExempt):ThiscomponenthasaRoHSexemptionforeither1)lead-basedflip-chipsolderbumpsusedbetweenthedieandpackage,or2)lead-baseddieadhesiveusedbetween the die and 

leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above. 

Green(RoHS&noSb/Br):TIdefines"Green"tomeanPb-Free(RoHScompatible),andfreeofBromine(Br) andAntimony(Sb)basedflameretardants(BrorSbdonotexceed0.1%byweight in homogeneous 

material) 

 

(3)
MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature. 
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(4)
There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device. 

 
(5)

MultipleDeviceMarkingswillbeinsideparentheses.OnlyoneDeviceMarkingcontainedinparenthesesandseparatedbya"~"willappearonadevice.Ifalineisindentedthenitisacontinuation of the previous 

line and the two combined represent the entire Device Marking for that device. 

 

(6)
Lead/BallFinish-OrderableDevicesmayhavemultiplematerialfinishoptions.Finishoptionsareseparatedbyaverticalruledline.Lead/BallFinishvaluesmaywraptotwolinesifthefinish value exceeds the 

maximum column width. 

 

ImportantInformationandDisclaimer:TheinformationprovidedonthispagerepresentsTI'sknowledgeandbeliefasofthedatethatitisprovided.TIbasesitsknowledgeandbeliefoninformation 

providedbythirdparties,andmakesnorepresentationorwarrantyastotheaccuracyofsuchinformation.Effortsareunderwaytobetterintegrateinformationfromthirdparties.TIhastakenand 

continuestotakereasonablestepstoproviderepresentativeandaccurateinformationbutmaynothaveconducteddestructivetestingorchemicalanalysisonincomingmaterialsandchemicals. TI and TI 

suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release. 

 

In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis. 

 

OTHER QUALIFIED VERSIONS OF SE555, SE555M : 

•Catalog: SE555 

•Military: SE555M 

•Space: SE555-SP, SE555-SP 

 

NOTE: Qualified Version Definitions: 

•Catalog - TI's standard catalog product 

•Military - QML certified for Military and Defense Applications 

•Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application 
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TAPE AND REEL INFORMATION 
 

 
 

*All dimensions are nominal 

Device Package 
Type 

Package 
Drawing 

Pins SPQ Reel 
Diameter 

(mm) 

Reel 
Width 

W1 (mm) 

A0 
(mm) 

B0 
(mm) 

K0 
(mm) 

P1 
(mm) 

W 
(mm) 

Pin1 
Quadrant 

NA555DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

NA555DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

NE555DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

NE555DR SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1 

NE555DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

NE555DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

NE555DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

NE555PSR SO PS 8 2000 330.0 16.4 8.2 6.6 2.5 12.0 16.0 Q1 

NE555PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1 

SA555DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

SA555DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

SE555DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 

SE555DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1 
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*All dimensions are nominal 

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm) 

NA555DR SOIC D 8 2500 340.5 338.1 20.6 

NA555DR SOIC D 8 2500 367.0 367.0 35.0 

NE555DR SOIC D 8 2500 367.0 367.0 35.0 

NE555DR SOIC D 8 2500 364.0 364.0 27.0 

NE555DR SOIC D 8 2500 340.5 338.1 20.6 

NE555DRG4 SOIC D 8 2500 367.0 367.0 35.0 

NE555DRG4 SOIC D 8 2500 340.5 338.1 20.6 

NE555PSR SO PS 8 2000 367.0 367.0 38.0 

NE555PWR TSSOP PW 8 2000 367.0 367.0 35.0 

SA555DR SOIC D 8 2500 340.5 338.1 20.6 

SA555DRG4 SOIC D 8 2500 340.5 338.1 20.6 

SE555DR SOIC D 8 2500 367.0 367.0 35.0 

SE555DRG4 SOIC D 8 2500 367.0 367.0 35.0 
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MCER001A–JANUARY1995–REVISEDJANUARY1997 
 

JG(R-GDIP-T8) CERAMICDUAL-IN-LINE 
 

 
 

NOTES: A. Alllineardimensionsareininches(millimeters). 

B. Thisdrawingissubjecttochangewithoutnotice. 

C. Thispackagecanbehermeticallysealedwithaceramiclidusingglassfrit. 

D. Indexpointisprovidedoncapforterminalidentification. 

E. FallswithinMILSTD1835GDIP1-T8 
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0.400(10,16) 

0.355(9,00) 

8 5 

0.280(7,11) 

0.245(6,22) 

1 4 

0.065(1,65) 

0.045(1,14) 

0.063(1,60) 

0.015(0,38) 
0.020(0,51)MIN 

0.310(7,87) 

0.290(7,37) 

0.200(5,08)MAX 

SeatingPlane 

0.130(3,30)MIN 

0.023(0,58) 

0.015(0,38) 
0–15

0.100(2,54) 0.014(0,36) 

0.008(0,20) 

4040107/C08/96 
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IMPORTANT NOTICE 

TexasInstrumentsIncorporatedanditssubsidiaries(TI)reservetherighttomakecorrections,enhancements,improvementsandotherchangestoitsse
miconductorproductsandservicesperJESD46,latestissue,andtodiscontinueanyproductorserviceperJESD48,latestissue.Buyersshouldobtainthe
latestrelevantinformationbeforeplacingordersandshouldverifythatsuchinformationiscurrentandcomplete.Allsemiconductorproducts(alsoreferre
dtohereinas―components‖)aresoldsubjecttoTI’stermsandconditionsofsalesuppliedatthetimeoforderacknowledgment. 

TIwarrantsperformanceofitscomponentstothespecificationsapplicableatthetimeofsale,inaccordancewiththewarrantyinTI’stermsandconditions
ofsaleofsemiconductorproducts.TestingandotherqualitycontroltechniquesareusedtotheextentTIdeemsnecessarytosupportthiswarranty.Excep
twheremandatedbyapplicablelaw,testingofallparametersofeachcomponentisnotnecessarilyperformed. 

TIassumesnoliabilityforapplicationsassistanceorthedesignofBuyers’products.Buyersareresponsiblefortheirproductsandapplicationsusi
ngTIcomponents.TominimizetherisksassociatedwithBuyers’productsandapplications,Buyersshouldprovideadequatedesignandoperati
ngsafeguards. 

TIdoesnotwarrantorrepresentthatanylicense,eitherexpressorimplied,isgrantedunderanypatentright,copyright,maskworkright,orotherintellectualp
ropertyrightrelatingtoanycombination,machine,orprocessinwhichTIcomponentsorservicesareused.InformationpublishedbyTIregardingthird-
partyproductsorservicesdoesnotconstitutealicensetousesuchproductsorservicesorawarrantyorendorsementthereof.Useofsuchinformationmayr
equirealicensefromathirdpartyunderthepatentsorotherintellectualpropertyofthethirdparty,oralicensefromTIunderthepatentsorotherintellectualpro
pertyofTI. 

ReproductionofsignificantportionsofTIinformationinTIdatabooksordatasheetsispermissibleonlyifreproductioniswithoutalterationandisaccompan
iedbyallassociatedwarranties,conditions,limitations,andnotices.TIisnotresponsibleorliableforsuchaltereddocumentation.Informationofthirdparti
esmaybesubjecttoadditionalrestrictions. 

ResaleofTIcomponentsorserviceswithstatementsdifferentfromorbeyondtheparametersstatedbyTIforthatcomponentorservicevoidsallexpressa
ndanyimpliedwarrantiesfortheassociatedTIcomponentorserviceandisanunfairanddeceptivebusinesspractice.TIisnotresponsibleorliableforany
suchstatements. 

Buyeracknowledgesandagreesthatitissolelyresponsibleforcompliancewithalllegal,regulatoryandsafety-
relatedrequirementsconcerningitsproducts,andanyuseofTIcomponentsinitsapplications,notwithstandinganyapplications-
relatedinformationorsupportthatmaybeprovidedbyTI.Buyerrepresentsandagreesthatithasallthenecessaryexpertisetocreateandimplementsafeg
uardswhichanticipatedangerousconsequencesoffailures,monitorfailuresandtheirconsequences,lessenthelikelihoodoffailuresthatmightcauseh
armandtakeappropriateremedialactions.BuyerwillfullyindemnifyTIanditsrepresentativesagainstanydamagesarisingoutoftheuseofanyTIcompon
entsinsafety-criticalapplications. 

Insomecases,TIcomponentsmaybepromotedspecificallytofacilitatesafety-
relatedapplications.Withsuchcomponents,TI’sgoalistohelpenablecustomerstodesignandcreatetheirownend-
productsolutionsthatmeetapplicablefunctionalsafetystandardsandrequirements.Nonetheless,suchcomponentsaresubjecttotheseterms. 

NoTIcomponentsareauthorizedforuseinFDAClassIII(orsimilarlife-
criticalmedicalequipment)unlessauthorizedofficersofthepartieshaveexecutedaspecialagreementspecificallygoverningsuchuse. 

OnlythoseTIcomponentswhichTIhasspecificallydesignatedasmilitarygradeor―enhancedplastic‖aredesignedandintendedforuseinmilitary/aerosp
aceapplicationsorenvironments.BuyeracknowledgesandagreesthatanymilitaryoraerospaceuseofTIcomponentswhichhavenotbeensodesignat
edissolelyattheBuyer'srisk,andthatBuyerissolelyresponsibleforcompliancewithalllegalandregulatoryrequirementsinconnectionwithsuchuse. 

TIhasspecificallydesignatedcertaincomponentsasmeetingISO/TS16949requirements,mainlyforautomotiveuse.Inanycaseofuseofnon-
designatedproducts,TIwillnotberesponsibleforanyfailuretomeetISO/TS16949. 

 

Products  Applications  
Audio www.ti.com/audio AutomotiveandTransportation www.ti.com/automotive 

Amplifiers amplifier.ti.com CommunicationsandTelecom www.ti.com/communications 

DataConverters dataconverter.ti.com ComputersandPeripherals www.ti.com/computers 

DLP®Products www.dlp.com ConsumerElectronics www.ti.com/consumer-apps 

DSP dsp.ti.com EnergyandLighting www.ti.com/energy 

ClocksandTimers www.ti.com/clocks Industrial www.ti.com/industrial 

Interface interface.ti.com Medical www.ti.com/medical 

Logic logic.ti.com Security www.ti.com/security 

PowerMgmt power.ti.com Space,AvionicsandDefense www.ti.com/space-avionics-defense 

Microcontrollers microcontroller.ti.com VideoandImaging www.ti.com/video 

RFID www.ti-rfid.com   
OMAPApplicationsProcessors www.ti.com/omap TIE2ECommunity e2e.ti.com 

WirelessConnectivity www.ti.com/wirelessconnectivity 

 

MailingAddress:TexasInstruments,PostOfficeBox655303,Dallas,Texas75265Copyri
ght©2014,TexasInstrumentsIncorporated 

 
 
 

 
 
 

 
 

65 

http://www.ti.com/audio
http://www.ti.com/automotive
http://www.ti.com/communications
http://www.ti.com/computers
http://www.dlp.com/
http://www.ti.com/consumer-apps
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://www.ti.com/medical
http://www.ti.com/security
http://www.ti.com/space-avionics-defense
http://www.ti.com/video
http://www.ti-rfid.com/
http://www.ti.com/omap
http://www.ti.com/wirelessconnectivity


CONCLUSION 
 

Thefollowingobservationscanbedrawnfromthedetailedstudyo
nPCB,ThePrintedCircuitBoard(PCB)isveryimportantinallelectr
onicgadgets,whichareusedeitherfordomesticuse,orforindustri
alpurpose.PCBdesignservicesareusedtodesigntheelectroniccir
cuits.Apartfromelectricallyconnecting,italsogivesmechanical 
supporttotheelectricalcomponents.Thus,aneffectivePCBdesig
ncanhelpinreducingthepossibilities 
oferrorsandthechancesofshortcircuit.Therefore,learning 
todesigncircuitinaPCBhasgreatchancestoexploreinthefieldofel
ectronics. 

 

Thiseight-
weektrainingprogramonPCBdesignatINTERNSHALATRAINING
hasbeenoneofthemostinteresting,productiveandinstructivee
xperienceinmylife.Throughthistraining,Ihave 
gainednewinsightandmorecomprehensiveunderstandingabo
utthereal industrialworkingconditionand 
practice.Italsoimprovedmysoftandfunctionalskills. 

 
Allthese valuable experiences and 
knowledgeisthatwehavegainedwerenotonlyacquiredthrough
thedirectinvolvementintaskbutalsothroughtheotheraspectoft
rainingsuchasworkobservation,interactionwithmentors,ando
thersrelatedtothelaboratory. 

 
HereIamconcluding,thistrainingprogramhassatisfiedmyprimar
yobjectives,andasaresultIammoreconfidentpracticallyandthe
oreticallyonmyrespectivesubjects,whichinfuturewillbecameh
elpfultobuildmycareer. 
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