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microcontroller (MCS-51), which transforms the control signal to receive and transmit the car
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GPS Nominal Constellation
24 Satellites in 6 Orbital Planes
4 Satellites in each Plane
20,200 km Altitudes, 55 Degree Inclination
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o a i 't o kY @ Y o Y o 1
mmmﬂmmmﬂnmw BYNLUUY may‘aﬂzgmmﬂugmmmmw YBYAUTIBI

(Navigation messages) ngnifunfaouldmsvanifouaazans  Jeyatiwzgnaslyds

ATUNENLAZ A T AUNTULEBIMANIANUAY
2.2.3. ET”J‘LJ“!I?)Q?:J‘I%’ (User Receiving Segment)

) A @ 1 2 o YY 1a uva ~ [
Uszneudly 1A5eesy daulszinanatazne eI Gz InEIgTAe ey

¥ v
nueaeiuaL  Tunzievseine  awisafiizsumsaieneavesnguaiontIiea  lag
i o o o ot o ° ' 3
sessuFyanaiied sznlasdyananinaruiedies wazduudumts, ANWE

saznal lasgauuus Taga oy 3 @29 3TAIMIN VA IUUUILNY X, Y, Z THFINOa Lag
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Receiver

0,0,0,

Earth Centered, Earth Fixed X, Y, Z

P H Da 9/1704

51/ 2.8 Msvriina Ay X, Y, Z szHananaiioy A 1a3895Y

> The GPS Navigation Solution
| The estimated ranges to each satellite intersect within a small region when the receiver clock bias is
correctly estimated and added to each measured relative range.

P. R Dana S10/52

519 2.9 mImAwmisvesszuINR



ORBIT PATH

Tl
REMOTE  j REFERENCE
RECEIVER RECEIVER

REMOTE POSITION — REFERENCE POSITION +

DIFFERENCEIN X, Y, Z
DERIVED FROM DIFFERENCE
IN CARRIER CYCLE MEASUREMENTS

GPS CARRIER PHASE POSITIONING

Peter H. Dans 1/20/95
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2.3 M syia

el , 3 e i :
sruDAsII9es (Navigation system) Faldiaieefusdadeoniduuuy passive 1290
o kY d o s auva A 1Y ] A a [ 2
vinnldsy Ten! dmiunsUfiRemiiiuaiwdy wu nseaiulsnssy, 15aa Hudu i
{ o o 1 {q ¢ = il = 1
Wula18 fddne s nruumathsesiidrzunieaunldon szuuitied Taleg 2

dnBazAB P-Code 1oz C/A-Code
2.3.1. M1 s¥HeauuY P-Code (Precise)

MY P-Code iudoyasia PRN nunluwi faawd 1.023 MHz  vua
o 7 51 TaveziSulninnafiesdiuiuas-eind sifa P-Code szmeudusifa C/A Aegn
Exclusive-OR ﬁm’faagminmﬁmiﬁwiﬂmngﬂua@mmﬁuﬁgmﬁ'uwmz L1 waz L2 $ld
AFusnsuuumsuendumisuueysel (Precise Positioning Service(PPS)) awsaldaiu

e nunwarswilewnnussneldedieazidon sa P-Code azgnidaiie



] =) o Y v W LY a . kY
WWASINUINY C/A 1aTNd P-Code ﬂxgﬂL%Tiﬂﬂa’JﬂlMﬂuﬂ AS (Anti-Spoofing) AULLATIZ

Sendowsiusia PY)-Code msidnsitanuuil 1 1 dmmzdldndussuaansgmniy

2.3:2. mﬁ!‘i’ljﬁﬁ'ﬁlmﬂ C/A-Code (Coarse Acquisition)

M HaLUY C/A-Code iiudeyasvia PRN Hdnuaiziiinlunuid (Binary Code) i
AN 1.023MHz YRR 1024 bits TA1KIAT 1 ms 5Her C/A 920 Exclusive-OR iU
Foyatnas msisesnoudsennnanifisuiilnswegaiuduwmus L1 osediehen
o 4 a ° ¥ Sl 2 5 y
AIRRIUS NI TZUUMILBAR UM HAUNIASTIW (Standard Positioning Service (SPS)) il
ausasmnua e vesdaya ldazdvaswilsannnmuduussonele Te Tua
o 9 Y o a d @ a Y v 9 a
Mos wazdeslfuuudrassneadiamaasunudygin L2 ¥ CAwQRsHaMumaln
- . o y a a <] 4 &
SA (Selective Availability) IHeliinanuAawarmaniies aunsiiosnnilomainiung
Y o = y o y g & Hv y a4
mahsanuuiiwenld  mwsodilllden dwmsulasnewiaesnsasieniede

d‘ Qs
AIBITY
2.4 ApuazvosdanaaianluszuudNea (GPS Satellite Signal)

anifienzdedaauaiululaswassnnuiiesnn  Taoarmdvisaesesimiim
Wlusdunmzfe dayanuamdnime L1 (157542 MHz) ag L2 (1227.60MHz) A3maaau
wimzazgnueguanlasmilsaalnasusie  Uszneudis  vUIUYBISHE  (Pscudorandom

a 3 @ 1 = [ o 1 =)

Noise) iHuendnysinmzfveiudazaTaiion uazdoyariemIn1siess auRsuNnNAI
1 d' d' P A Y] LY [ Y] LY ~ Y
denauarmanmeimieusu wadaanalusumusuiumszsia PRN Twegaaidilyl
Fuanauaruiisugnuon 18 laslsinaindoundy w3851 Code Division Multiple Access

(cDMA) Tagfiaiesiuaziaessiia PRN vesanfisuasiidesnmsiieiinsauegan



L1 CARRIER 1575.42 MHz

LAIAAAIRAANINLA RIS RN R AL
AT ARAWAMIV M

C/A CODE 1.023MHz

> 5}-@—) L1 SIGNAL

NAV/SYSTEM DATA 50 Hz 5[(

Modulo 2 Sum
P-CODE 10.23 MHz
1.2 CARRIER 1227.6 MHz \R
AR @——% L2 SIGNAL

GPS SATELLITE SIGNALS

P H DANA 438
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51

L

v
=)

2.11 Fyg1afigndseenu 1 INAT ALY

£

g immve L1 szgaueqaalagsda PRN 2 ou uazueARDsHadeya ALY

Binary Phase Shift Key (BPSK) s¥atignuegiaall 3 1a Ao

2.4.1. M5ITSITaUUY P-Code (Precise) Harad 13 luide 2.3.1

2.4.2. 515U C/A-Code (Coarse/ Acquisition Code) Larad 13 luriade 2.3.2

2.4.3. Y11 13n1541904 (Navigation Message) 1113015150907 50 MHz 12

9

sawegvisluaie P(Y) ey C/A #3033 Exclusive-OR 1maamisiiseseziivoya

@ 4 =} A o Y o = &t
LONANHUVDIANMINIUAWNNITUYY I u,azmap”am'lﬂmamnmw AU

i 3 . . .
- naNEideleyneenaNARALY (Time of transmission of the message)

- Hand-Over Word (HOW) d@w5uUm5aa3in C/A-Code Mls P(Y)-Code

tracking

- doyamaud ludayamuriEn (Clock Correction)

- doyadfweTe

v i’faagmmmanmmmmmﬁaudﬁmﬂum (Health data for the Transmitting

satellite)



13

- %’mga’é”amx,l.uﬂ (Almanac and Health data for all satellite)
[ A A ) [ 3 & & = o .
- mlaeiliFvadmiviaesiuussonaleTe Tuaes (Coefficients for the
Ionosphere delay model)
- alaveWiFsariofA1uinal UTC (Coefficients to calculate UTC)
- dnmsmsthsewlszneudis 25 sudeya uaazivlsudl 1500 O Taousay
wsuazgautiadi 5 sudes sudesaz 300 Ua Teyalunlsudesi 13 lu

v A r Y s Y :: ' a =1
uaazisuazrlaunu 1"’1)’!,’3'0ﬂuﬂ’liﬁiﬂlﬁlyja‘ﬂQWN@%@GW‘?NH@U 6 IUM

SUBFRAME K ONE SUBFRAME = 300 BITS, 6 SECONDS —

1 |mm | How | sv cLock coRRECTION DATA i
ONE
2 |Tm | How | sv EPHEMERIS DATA () e
s |mm | How | sverHEMERIS DATA (1) eyl
25 PAGES OF SUBFRAME 4 AND 5 = 12.5 MINUTES ~
4 FLM I How[ OTHER DATA (IONO, UTC, ETC) l 1500 BITS,
! 30 SECONDS

5 FLM [ How ; ALMANAC DATA FORALLSVS | |

k— ONE WORD = 30 BITS, 24 DATA, 6 PARITY —3

TLM
TELEMETRY WORD 8-BIT PREAMBLE I DATA l PARITY '
HOW [ [ T l
HANDOVER WORD 17-BIT TIME OF WEEK DATA | PARITY |

GPS NAVIGATION DATA FORMAT

P HDANA 10132

5191 2.12 amamensiiises

wsudesii 1 i]szU'iiiﬁaagaﬂﬁuﬁ‘lmﬁmunujmmﬁmﬁm%"mmﬁwﬁda uazil
Wi MiResUendIA UG A A THY BT YR 1M

Hsugeoi 23 ﬂzﬂiiﬁﬂlﬂ@?ﬁﬂ?’ﬂﬁlﬂ@g (Ephemeris parameter) el lums
Saam s unesanifion dmsuAnnamdumisveuaisssuse

wsuden 45 Hudeyafiildounasaasa 25 nlsu Tagazussyteyauansaniug
vesaTfion feyasanmua nazdoya UTC nasdoyaiinesaniugussons

HOW vziideyafiuenauaivesamuiion naznn1weesia P(Y) AfAwnaenng 7

Sy e l¥iasessuawnsa ldlumsaeasva P(Y)
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2.5 1151119 14YDIN5095 VT yny 184 GPS (GPS Receiver Operation)

2.5.1 11519nANINEY (Satellite Tracking Selection)
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¥
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wie emidensnarfioni ddaamnewasn 14 Yuegiunses Ny
2.5.2 MTSUFyRNAUMINEN (Satellite Signal Acquisition)

Sauvesmnfisufidoonuuiieinduaiessy dyanaildiziind@en naszgn
= A v £ o Y o o o Y Yo o ) 9 @
sunulag noise IATaesus s uiudesiims Saesdaanan 1d5uu naztinnisvelnasedy
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Faanaraiion nnuisihnsaeumsandunlhidudayganie FoniFia matia Code

Correction



Antenna

Preanplifier
and Down Converter

Rixer

Data Bit
—o@—* =
Code Control

Demodulation

Havigation Message

Peter H. Dana 772985

CiA Code C/A Code Measuremen
Generator
Clock Time Measwement |

Data Bit Alignrent
Data Parity
Data Decoding

Satellte Positions

Pseudo-Range
Corrections

Pseudo-Ranges

Receiver Position,
Velocity,

and

Time Computations

Simplified GPS Receiver Block Diagram

Position,
Velociy
and Time

e C/A waz 3¥a P(Y) vesdeyatnenslumsneanaunnz 1z 1% Low Pass Filter tHougn

& A o Yo o o = ] a4 A ¥ a ] |

IRAuNzeen 1nTesiuazldfdunnziaud aaunaiiag nazlsmaiamaaengl

(Phase Locked Loop) 131ite detect dayaiat daumsnense C/A von szihmsadedyan
3 3 @ = ' § o < %

C/A $rassturnandnumzvesIfioisazade e muauazdengideya s C/A

(30 Code Tracking Loop) 39tmisuenstia C/A sanuidausse P(Y) Wi iiiesnniinnm

1A WES 7 Ju 391958 Phase Locked Loop 18 3alddeyaiiedlu HOW Tumsnsunen

A =3 & v o o
517 2.13 vden leezunIuve AT DAY U INDE

2.5.3 1390AsHAYeYa (Data Detection)

9

pHueuluNITNNeIU

Yeyaiinsesiudygaldonariiio

3 A @ A
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Peter H. Dana 7/29/85
50 Hz Data Bit Stream

Navigation Message

GPS Carrier %
paliis ) Low Pass Fitter 1”2

| (In-Phase) l 2
Numerically

Controlied i Bi-Phase

9g° | Osciltator Lock Loop
Filter

1”2+ Q"2 = Signal Power
To C/A Code Control 7

(maximum signal power

indicates code correiation)

Low Pass Fitter A2 Q=

GPS Data Bit Demodulation and C/A Code Control Block Diagram
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57 2.15 M3%1 Exclusive-OR

A o oaa A = A v 1w o Ay Y = =
Lﬂﬁ'E]QTUﬂWl@ﬁﬂgLa@Lﬁﬁﬁ‘ﬂﬁﬁ’Nthlj@U"]ﬂuﬁ']iﬂﬁﬂﬂUﬂﬂﬂﬁWﬁﬂiﬂﬂjﬂﬂW?l‘ﬂﬂu I@ﬂzﬂ‘ﬂ

2.16 \Wuswadd

191111000110011010011100011100010111100011001101060111000111000

L Ui

A Short Repeating PRN Code Sample

517 2.16 PRN Code Sample
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1000010001 10 GUIITOWOITO TN 0T0O0A 0001 1 §1000110111010

Partial Correlation of Identical Receiver and Satellite PRN Codes
gﬂ‘ﬁ 2.17 & fgmﬂm‘ﬁ Receiver L0¢ Satellite PRN codes

A ' J o A g @ v A 9 @ @ o g
514 2.18 iilumsmamuana sz ndnsiaheerudusiafiamn darfangefuinld

nywnddssudeyaninarafisuaila

1011110001200 F IGEHODKRH0ODAA100010111§0001100110100111000111000

No Correlation with a Different PRN Code

1% 2.18 MINAWANYRITYa A PRN Code

57 2.19 GPS C/A Code Chips
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a & 13 9 ]
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2.6 STUUMINNIUVBIDIBA

o o £ ° '
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@ Y 9 U
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ug $r3ngediteananifienansd 2 fiszoz 12,000 Tud SagiuezAesoguuasnay Fuia
NAAAAUYBINT AN VINAAABY 2 matﬁ”ﬁwmﬁm%&ﬁ 3 imqatgﬁiiwz 13,000 lud
snediouaeit 3 S0ed 2 dumtaminfuly space Feassamarwdens Aumie 2
Sumiananmsainsanausad 13,000 Tud SafulanauAnIInnITaaty veansanansal
11,000 8 uaznssnansed 12,000 lud Tasndnmsmeadiamans szozniia 4 2oz
dmsuanufioniiadu 4 me s muadumieldesianineu udedslsiawszezmsia
1o 3 sreeiidunsfioae mnznTessus e Tinalad e SMSUMIUEAAINLANATS
vossumisiigndesandumiisi ligndes wenINins Saszazamafiounie e
awsafiezendn’d a1z duanugavesiagnsiuaieguds ediuru Aseduimeadiio
Amuald wsaﬂauwﬁe'{fuﬁqu5ﬂmeagi"v’ii;ﬂgm§ﬂaNmaﬂammzﬁ%’ﬂﬁﬁﬁﬁﬂﬁmaﬂaﬂ
squfuszozaImgeesiagitidigamduns nSesuifies v1agHannIadmualill
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Arteawain lagdu oo WSFFU (Geometric Dilution of Precision (GDOP)) 1210AS
= o o o oA & o o A o o Y 1 oy Y1 Aaw
Ssnatanedafiondaasiivhiuaiessudaana d1d1 GDOP Hawn azldarifan

& @ A ~ Y @ ' [ ' =
AIBITUHANG 1ﬂllﬂ‘ﬂ1ﬂ‘ﬂﬂ’.]‘§ {5 L‘ﬂuNWﬂﬂ’Jﬂ AIBYNNITIAIWNQUATINYY

— ]

POOR GDOP

P H Dans 841794

511 2.20 POOR GDOP

.-—"“"_'P_

GOOD GDOP

P} Daa 81254

51 2.21 GOOD GDOP
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GOOD GDOP- BAD VISIBLITY

@

5171 222 §ed1ams e GDOP (liAilesvIngnuativdya o)

[3e]

2.7 MAsIUNMEAtRz s laneaNMEARE lunisaemsvesdlirea

2.7.1 31195814 NMEA (NMEA Standard)

a 4 ° [
WINTTIU NMEA aemssumostarma IWiuas TusTaneamsadudeya dmivuld
0 q 1 d a o o s 4
TumsdeasszninegiasaimaiAuse (NMEA Faduasgmdminldlumsdeas lunuy
: ; g
$1820) Tay NMEA 8931910 National Marine Electronics Association FeimsAny e

Wangaamassudlannseiadmar
2.7.2 1055114 NMEA0183

P s Ao ~ @

mmgmmamnﬂa:xﬂmmumm EIA-422 uaziianedaana 2 144, A uoz B

Thamauway A wwimileusueais TTL vaeh B Tiamaszndunieiuny A wu A 1 +5, B
o Yy ~ = Py q 9 A " @
s=lunsnaluns e, memssmoifoneas A Tu EIA-422 9199z 9N IM¥euADAL RS-
232 SuNNvBLAI DIABUTAADS
v W ~q ¥V 2 a
2175511 NMEA 0183 #78nv52711¥A0 ASCII Text Faamsanun 1@ Gawllae
s 02: kY [] @
Carriage Return and Line Feed ) NMEA 01831u foyatzqndeeanindiodas1 4800baud
[ [ a 3 o P = s N

%gmzmiugﬂmmﬂiﬂﬂﬂ naazilsz Toaisududs $ @28nyINAINLIEN 2 A2 AB talker ID

- ) ' 9y oA 1 e ﬂ 9 aa Y ~ = @ A
158 Device ID 1%U GP GlﬁfLW@‘]J\?"]f’J'U. UYBLAINBY AIDNHINAUIBN 3 A3 AB Sentence [D

U
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AoffmuagUuuisz Toa (Sentence Formatter) #399zi3un31 ¥o1/3z1un (Sentence Namo)
4 o 2 o~ [ 4 ' aw 9
ANAeaATeya WIUHS lm11zgmmauﬂﬂﬁqmﬂ%wmaﬂ'@um (,) nazfugany
<Y = A R A A ' Y A a ad .
oy (checksum) Tenmnsasdent@ineiingeli HazIzIuamLLALYIINTU  (carage
< Ao @ o & @ Y
return/line feed (SCR><LF>)) 15 Tone1naziid 18 nysne 82 fdes iy § wazCR/LF uad
Y 9 ° o Fd R 9 I Y g ' r oA dar
mmauﬁaamsuﬂaﬂ"Lummsam”l,ﬂ Hasazgndud 'l pAAoNN UL aATnIgn
] (1) [ [ A @ ° ' A JdY = kY @
agoen i lasludusesng 1A595 VL ITZYA WrnIvesiaaveyaNaBINg Tasnsviu
& 't @ e A A 9r oA ' [ a
e snninel I agy Aden ldeziinse i dszneumin “*” uay 2UNYBUAVIU 16 2
v
s A v v Y n o 9
hex bits) LAUNTS Exclusive-OR 983638 NHININUA ualalsan s 7 waz* 7 lumslaemesl
Y Y 3 V-
audeans Iddadu luuielse Toa
1 Aa a v wﬁ' 9
Tsnmsgmizeyaausazdranlunsdougiuuuyszloa 1lse Toamatisuau
-4 13 » S v vy {“I 9 Y o
&8 “SP ” arAenus 3 A3NA1NA2eu manufacturer ID audioteyanugluunia lives

sz ToAuns g
2.7.3 ilslanea NMEA 0183

NMEA AoTisTaneainasugniinnifindedifien ifocdatioya NMEA
eninnaniuTlsTanea Ela-42A naawisai /1§ wenuiy RS232 18Ta0 198031
datoya 4800 bps, 8 AIAILN, Liflwsacnuaz Sniisaaedin (stop bit GND) UszTenves
NMEASTue et e udazlszTonrzisududioneaaiasnoy ($) 1azaUadfie cariage
return/line feed (SCR><LF>) %’agngﬂﬂ‘fuﬁ’aﬂﬂaum insesuGPSuNsuLe lidanilad
Hoyasadugniimdn 1yl daufinunds s Aouemasaad aacce Tav aa fie device id GP 1%
Yuitedideyn GPS 1w device id amindAuazidonld cec AogUnuuilizlon (sentence

formatter) (380731 sentence name

2.7.4 gﬂsmmls:iﬂmnm NMEA (National Marine Electronics Association)

GGA
$GPGGA, HHMMSS.SS, I, ‘N or °S”, yyyyy.yyyy, ‘E” or “W’, ‘0’or‘1’ or ‘2°, XX, XX.X, +/-
XXXXX.X, ‘M, +/-xxXX.X, ‘M’, XXX, XXXX, *hh<CR><LF>

$GPGGA 1 1397 (Time in GMT1) HHMMSS.SS
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. az#1A (Latitude) ML
3 Latitude Hemisphere ‘N’or ‘S’
4 az#3a (Longitude) YYYYY YYYY
5 Longitude Hemisphere ‘E’ or ‘W’
6 A8 SN MY E LI TIod ‘0’01’ or 2’
(Receiver Mode:
0=fix not available
l=non-differential
2=differential)
7 Snuemifionii e
(Number of satellites used in position fix) XX
8 HDOP XXX
9 A WFIVBIN D memitenddnd +/-XXXXX.X
sednimeIa(Altitude)
10 WA (VIgANNGIUDIa 1w IN e ‘M’
(Altitude Units: Always meters)
11 MIANIANANIZHINIZUY +/-XXXX.X
WGS-84fuszuuinnsa
(Geoidal Separation)
12 134913 (Separation Units: Always meters) ‘M’
B szssnadusswandeyansgat XXX
Ageof differential corrections in seconds
14 nuwainuan1iioneds XXXX
(Differential reference station ID)
15  1¥A9UNMEA Checksum *hh

GSA
$GPGSA,a,x,xx,xx,xx,xx,xx,xx,xx,xx,xx,xx,xx,xx,x.x,x.x,x.x*hh<C R><LF>
$GPGSA 1 Mode: a

M =Manual, forced to operate in 2D or



2 Mode:
1 = Fix not available
2=2D
3=3D
3-14 PRN numbers of satellites used in solution
(null for unused fields)
15 PDOP
16 HDOP
17 VDOP
18 NMEA Checksum
Sentence terminator
GSV
$GPGSV, X, X, XX, XX, XX, XXX, XX....... , XX, XX, Xxxx, xx*hh <CR><LF>
$GPGSV 1 Total number of messages, 1to 3
2 Message number, 1 to 3
3 Total number of satellites in view
4 Satellite PRN number
5 Elevation, degrees, 900 maximum
6 Azimuth, degrees True, 000 to 359
i/ SNR (C/No) 00-99 dB, null when not tracking
8,9,10, 11 Data for 2nd SV (may be absent)
12,13,14,15 Data for 3rd SV (may be absent)
16,17,18,19 Data for 4th SV (may be absent)

20

3D mode
A = Automatic, allowed to automatically

switch 2D/3D

NMEA Checksum

23

XX, XX, XX, XX, XX XX,

XX, XX, XX, XX, XX,XX

*hh

<CR><LF>

XX

XX

XX

XXX

XX

XX ,XX, XXX, XX
XX, XX, XXX, XX
XX, XX, XXX, XX

*hh



RMC
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$GPRMC,hhmmss.ss,A, 111 1.11,ayyyyy.yy,a,X.X,X. X, XXXXxX,X.X,a*hh<CR><LF>

$GPRMC 1
2

10
11
12

GLL

UTC of position fix
Status:
A = Datavalid

V = Navigation receiver warning

Latitude

N/S

Longitude

E/W

Speed over ground, knots

Course over ground, degrees True
Date: ddmmyy

Magnetic variation, degrees
Magnetic variation, E/W

NMEA Checksum

$GPGLL, 1343.5499, N, 10046.5585, E, 103218, A, A*44

A1319% 2.1 A1 GLL

hhmmss.ss

A

11111.11

a

yYYyy.yy

X.X

5o A8814 MUY | NUBIHE

Message ID $GPGLL GLL protocol header
Latitude 1343.5499 Ddmm.mmmm

N/S Indicator N N = north or S = south
Longitude 10046.5585 Dddmm.mmmm

E/W Indicator | E E = east or W = west
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A15199 2.1 A1 GLL (810)

UTC Time 103218 " hhmmss.sss

Status A A = data valid or V = data not valid
Checksum A*44

CRLF - End of message termination

2.8 A2UAYN (Controller)

2.8.1 1ulasneulnsaaas (Micro controller) DS89C420

g4 1 o a @
pcgoca20 WuluTasmeuInsaiaes luaszga MCS-51 ¥99A18 ADOMAUADUAN

2 ] & s o o
1993 (Dallas Semiconductor) FaiiuluTasaeouInsames Tuaszga MCS-51 AMIANAWITD
Uszananadide 1 ids Taoldnanfios 1 seudaananinumniy sniduidesldaily
o o o W X @ a o Y o Y3 43 = [t =
astlszaanadde 1 fdede 12 seudaanauin il ldasrune 12 viiaawd

@

b4 v v
Fyarauin 1Ay WemnnSE IS TOuia WA fyanauRnIgegans 33 MHz

o

A o

9 3 = Y e e e Ee e Yo 4 o o q9
Wt ldsasaie 33 dwidemeiud fendrunismdelsaalumslszuiana
fioe 33 wTwduiiain dulSouifieudy sos1 Aundszdeslddyananiininiiaawd
=< A o = & ny = = o
qefe 33 x12 = 396 MHz lefifer Aalugidl 223 Flduaasnmnlssuioninausey

o a " o o 4 1 r
Fyanauinredidaves luTasaeninsaimes MCS-51 U9



e TR e A
DS80C420 € € € €5 €1 &5 € & 7D &P &1, E1D,
DS80C320 & MC X MC X MC >
8051 = MC i

M.C= Machine Cycle

50 223 manfSoufouinauseudynuuindedidely

JuTasaoulnsames (Micro Controller) MCS-51 JuA1%)
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uazuen N DS8ICA0 felinandinld (Compatible) AugARITIvas MCS 51

= o A wal o o ~ v -~ o 2 B
Snaena: DS89C420 Sl amerutiaauantiauly fuanananlulasaeulnsamesoun lu

AszRA MCS -518ndei

2.8.2 #1833 15U (Program) uuvuway (Mash)

DS89C420 gﬂ@aﬂnmﬂﬁ'ﬁimaa%wﬁmmm%‘J’ﬂﬂmmumaimﬂmmmﬂa%

2 a4y ' Q. ¥ o v =) v T o
YA 16 Kbytes Feiivoanaoedns aun math 119 Tag ludsslinsaenuieauil

Tisunsunieuendn

Fldansnuatnisndealdadlunazildawsaldaalums

Ussinaradidelaeldnaniivs 1 seudwanauianld  TuvazfduioTusunsu il

' o Y % Y KX 9 o @ a P
wiea i euen 1zdeddarlumadifetoyaiuan 4 seudyananiiinn Tugi

215 1&uaasliifiuns Taseas19neluue s DS8C420
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A \ 4 A 4 A
Control &
Interrupt SFRs PC
Sequencer
N Internal DPTR AR Inc
Registers DPTRI1 AR
Decoder CPU Sp C
IR A T A t I A
a Adderss
Bug
Internal Control Bus
A Y A Y A A Y A
Timer/ 1IKx8 16K x 8
Serial VO 10 Rorts
: Counters RAM Flash
h 4
e o n .t
| Watchdog Timer [ o
‘1 & Clock& _——y‘i Memory R |
‘ [ Reset ’ | Control Loader
| _Power Manager | \_f_rT _t ¢ ¢ ‘ POP1P2P3
S &2
Z Q
<
$E5 5152
KoK e &
=)
<

s/t 224 Tassadumuluues DS8ICA20

2.8.3 vahaanadidesamely

4 DSRIC420 UBAMTIBIINHHIBAM S Weyan1wTU (Scratchpad RAM) 311U 256

4 o A ' o 9 A a a d Ao
Tug amiasgmnds Sanhoarummideyaneludiudure 1 flalud Ao

A ' o 9 A qPo_w = ' o
muawf\uwmmmmmmm&mmﬂuaﬂ ﬂﬁ)cl‘lfﬂiﬁﬁ MOVX [’lumswmwagaimmwmmm

dniilaoiiuneglud s 0000h-03ffh
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FFFF | | FFFF | |

| |
| !
| |
i |
Internal Memory |
TF O | |
03FF \ | | ‘
IKx8 External |
SRAM | Program |
| Memory
Data OR
prog mem ‘
Internal Registers ki ‘
400 - 7FF
2 0000 4000 External
S ,7 | 128 Bytes SFR/ 57 | o
FF T & A = Memory
8K x8
Flash
128 Bytes ‘
Indirect Memory i
Addressing (Program)
7 2000
s i
80 4 | |
TF IFFF [ 1 “
B B EERSEL S 8K x 8 1
g1 i ddiesable, i ol
15 Bank 3 }
g g Memory Bl e e
:B:n; l_ : i ’ (Program) 3 “
001—__ B:nIE)— N 0000 | 0000 i 0000

5% 225 nanslasead unLIBAWIIVBI DSEIC420
2.8.4 psTdsunsuspusalilsunsulalaglidensaniled

uaﬂmﬂmmﬁfaﬁnﬁn?TuathqmmﬁmﬁUuﬁn"lfuimﬂauiman,a@{ma%muﬁ’a
DS89C420 éTaﬁ@mauﬁﬁgduiuﬁawmammﬂ"mwimmvuwa%‘ﬁmmiaﬁﬂiﬂiu.ﬂ'm 18
Tag'hidesneaiilesaC)enanueia  wiefizoniims Tusunsamuy ISP (In-System
Programming) Tase domsasdeyalisunsuliiy  DS89C420 NaNeTADYNTUAMIUNS
#1911 Tnua ROM Loader TumsidngmsiiauluTnua ROM Loader 489 DS89C420 %1

18 Tasmsfimual? EA = PSEN = ‘0” 1az RST = ‘1’ iy TuTnuanmsinauil DS8IC420
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wshemam Tsunsuieglumibuaudiseutiemy TapfiminaeusuRdsnaanoHIUN
¢ o A o ¢ Au Yo o v { ) o o @
wosmounsuLaz ATiun A WA 145y frdanatiizNeITeIiuns Ien1s Ny
' o :/' I
WA Wes DSSICAR0 Hamulunazmenaniwinisari naa(downioad) 1sunsy
Yo Y = o q. 5 o w
195y DS8IC420 Avuilszneuveisrsiilylumsiululnua ROM Loader HSY
1y I 1 a -4 o v @ 1
DS89C420 vziivgdiniu 2 dau e 29958UARSINA (Interface) RS232 fmsusu/asdeya
Jd Qs :1’ 4 9 1
yawesARYNINIAY 1Y a S NF YR MAILANNI 3 11 AD RST, EA, iaz PSEN wiordng Tnua
@ ' = Y o 4 '
ROM Loader #306181u51/912.17 Idnivliwes (Buffer) uuy 3 auz (3-state buffer) %8 Tuns

aadaananaugusis 3 3 iedmliiuamnsaldou DS8IC420 &nmlndiiie laildeglu

T#13@ ROM Loader
RS232 299 53umesa DS89C420
RXD » RIN  Rout » RXDO
TXD <— Tour TN TXDO
MODE
Vce RST
EA
4 PSEN

3171 226 20957 IFdmTumsamlulnug ROM Loader

jooonooonoolt

— —

P91 GND
POT5 Tx
PIN 6 Ex

o N ¢ o & A oL g ' J
gﬂ% 227 WA INIANNAABUN Siemens JU C35i1



~
UNn 3
o AA Illin 24 o R v
NISHINBY LU BT UUUNDIAUN I

4 o 9o ot dq o el g e Ao A gt

LAY fgmuwmﬂwmﬂ %1%1uﬂ15u1&%mﬁu%1ﬁﬂu L‘ﬁum@\iﬂﬁﬂcﬂ%ulu@iﬂ
ad a Jd o o o Y 4 1 U ~q ¥ 4
Sidansetiad swnaw 11 15115 ugad (Module) $1 9540 4 9540 aumai luu Tugad

A = T Y o Jq 9 9 ' A
Lu@ﬁ‘ﬂﬁlﬂuﬂﬁuaqﬂwiﬂl“ﬁﬁﬂ’Wn\‘]“]‘lﬂ LLa%ﬁ’]N'ﬁﬂuWNTﬂiZQﬂﬂiﬂNjuulﬂN"lﬂﬂg'] Y)3]

<t = Y o a3 24 A o A Iy Y % 9
nJsEmmtmﬂmmu’mw%’g’dcmmiaafru%wmﬁ%zgmwmmaﬂmsmi@mlm

5171 3.1 ueiadfied Ju 9540 (GPS Receiver Module)

3.1 Uaidﬂ%‘ﬁmﬁ (GPS Receiver Module)

vesammiulngasudyamaruion vonfifadummisids  Eumisius
A Judl uaza) Fudn SIRF Star 11 Smawdaldam 1575.42 Wnz185A (L1 band,
C/A code), Sudaanmld 12 desdan (All in View), AU VDI MNUL 15 11AT,
arE 2 ums Sudaai (Cold /Warm / Hot) 45/38/8 Wi, maudyanusunng 0.1 AU,
defoyavenuuilu NMEA 0183/ SiRF Binary, fudeyans 4 wnzin SRAM @mald wua
9ea8509), VTN 4,800-38,400 TndeTund Jsuarld), Joeseu 2 Fi3uawesn, 3§ 9
Gpio . AulW 170 Haduewil s Taa% (DIznansa) | dwin 25 A5, A (MexemIxg)

- oy a 4
40x71x 14 V. (891N 813 SIUAT LU active) ﬁ’wammaaﬂ"lﬂmqﬂmmmﬂuﬂﬂ 1 %0 3

N4HUA 20 V1
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JumsIdemesTassuiis g ifios 10 v1 suldunuii 1,2, 3 ,5,10, 11,12, 13,
N 0 ' W a I3 2 & A o '
16 vaz 18 Tasu Tx Rz lAefnsssuwenle sudueinssiFeudyainsznin
d A a d a 4 9 4 o A a
yesaniiea wazaeuiuae; lueesdumesimsnls Max232 Feinenunieuny RS232
' " I A I~ (I - at [l a
A 3 Waeruuuasess e lddasnainis vesaned e In Az luYa MCX

2 g Ao yq As 1 oy & t A Ny o
Fudumuomeniions msveegs 1 Tawdsiedmngjazdal3fundennse

TOP VIEW
SHIELDING CASE
5.45
& ANTEMNA CONNECTOR i i
= ]
. 183 :J
1 )

38.70
9

3429

4064

-
S

34,29
&

T oo
g a0
i
2.00
T
=
n
n
P L

opaad
O 1To=o N s R N

—
—
o
(wa]

54,77
7112

= ¢ aa 4
319 3.2 yesaIed (GPS Receiver Module) iipuo IR IUIY

LATERAL WVIEW

. c°182

7.04

‘ ' [ 1

ANTEMNNA COMNECTOR 5@ DUTSIDEJ

CONNECTOR

d' J A 4
317 3.3 upiaTfioa (GPS Receiver Module) iiBu@ad1udng



Model. GPS9540

Straight ¥MCX

5 00—+ W—
p——1000—H

1% 3.4 Fwmisvesaneeneidiea

= d ad
AN 3.1 VU AN 20 V193N

32

3 B
KUEaY ¥0 TJSZM‘YI BRHUIN
"N
1 ANT PWR | PWR TWiae9e881n# (Antenna DC Voltage (notel))
2 VCC_5V PWR 1WaT +5V (+5 DC Power Input (note2))
2 BAT PWR LUARBS 351599 (Backup Battery (note3))
4 VICC_ 3V PWR 1W@% +3 v (+3.3V DC Power Input (note4))
5 PBRES I Av1juSiwa (Push Button Reset Input. Active Low)
6 GPIO3 o SW dependent functions (note5)
7 GPIO7 /O SW dependent functions (noteS)
8 GPIO6 o SW dependent functions (note5)




d’ Jd ~ 1
AT N 3.1 VUBIANA 20 6111“11?)\‘1%%@?\' (*19)

9 GPIOS /o SW dependent functions (note5)
10 GND PWR A5713(Ground)
11 TXA 0 dmda Inednadudeyanas dyanaiires
(Serial Data Output A)
kY @ v o 4 4
12 RXA I MUy zSuFynmInyes g
(Serial Data Input A)
13 ‘GND PWR A517@ (Ground)
14 TXB 0 IHd M3 uLs2ynd (Serial Data Output B)
15 RXB I 1450 Fayey194910 DGPS (Serial Data Input B)
16 GND PWR A31@ (Ground)
17 BOOTSEL I Booting Mode Select
18 GND PWR 37198 (Ground)
19 TIMEMARK | /O e iveues 1PPS (pulse-per-second)
/GPIOY9 (1PPS Time Mark Output (note5))
20 ALT/GPIOI15 Alternative output (note6)
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a y AA o a d
3.2 MINAABINIBANVABUWINDI

° P o P & o »
1995 MAX232 Simihfudasdaanuanuesaifed Fufudoygs TTL/CMOS W
@ 9 a 4 I~ @ a 4 Y
Wudaana RS232 Whneuiaumes uazfulasdyans RS232 1NABNHIAGS Tl
[ @ P =1 Y [ d A [ 4 1
doya i TTL/CMOS nsu e saifoe HedouoiatRod fULRIA MAX232 WdIne
awemasuiTed oIS uesasaes 1ntiutieny RS232 (88 connector DBY) @8

3 4 @ a 4 U a g 4
FEHINUBIA MAX232 AUABUNWIUADT IQUGI@L{I}TFI?JNWQME]S WHIUABUNDIA

Ul
cl IU owE | PAXI C4 3{]'72 F
u ] 2 221
Cl+ +10
: 3 Cl-
6 »
C2 g 20F 4 a0 ——f——
Pl cor 22uF
RS-232 | s £ =
1 C2-
6
g 13 Al i 12 TX
3 I 14 RI It 11 RX
8 l
; 8 A2 Y2 2
5 T 1R 12—

U7 3.5 9995 Max232

U2
PIN GPS-9540
RESEL f PBRES BOOTSEL ;g
—] ANT-PWR ALT/GPIONS 3
2 veesv TIMEMARK/GPIO9 =
S VR GPIOT |—
; GPIO§
| | l——— BAT GPIOS —2
GPIO3
3V
ig GND RXB ij
16 GND TXB —h— gx
G GND RXA T_I—:;;—
GND XA —H - TX

517 3.6 1asTHIRA
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d A . Y °o.. 8
33 MISITALBIADTI0T (GPS Receiver Module) dnelisunsuduiagy

ioduiiann?i Gmonitorexe dztgniiveslusunsuazitugsnauduas _@

?‘;’e]ﬂilData Source Setup

¥4 Leadtek GPS Monitor Rev 1.0.9.5 {unregister
Setup View - Action Msvination Pl Special  Window  Help

B EEERE =T TE T e
Da:asourcg setupi : 3

| comz | <e00 00:10.24) AY

517 3.7 wifmdnvesTUsunsu Leadtek GPS Monitor Rev 1.0.9.5

ilendntjuData Source Setupazils g Irise



36

Data Source Setup - e : 6;-)-(-(
Setting -

Protocof-*——**‘"j
Port ICUM? '] ((‘ SIRF & NMEA |
Baud Ratel4800 'l Baud Rate !4800
r—Available Comm Port—

Name J Device Desciription l

COM1 Communications Port

COM2 - Communications Port

€ Cancel ‘

71l7 3.8 nsIEARUTHAY

vyt 3.7 idunsiadiTUs Tanealili 2 TalsTaaea Tufitlizailulls Tnnoa NMEA i

d Aa v 1 3 Y
MIYANDIANAAADHIUE 1Y connector DBI 1Az N15LwAAT baud rate 61‘1’7!&]5%!,{]1& 4800 bps

71 3.9 msnaasdmmisarafioniiyldlauTlsunsy Leadtek GPS Monitor Rev 1.0.9.5 o4

as @ 4
NOWNWIWFINENY
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ﬁ)"lﬂ?j‘ﬂﬁ 3.8 139NN 2 W ATINANVDINNAUNIAD ﬁ’ﬂﬂTLLﬁu\‘WENLﬂ?@QS‘UﬁﬂJiIﬂm%W

t it}
¥

o Aedmmisiivimm 90 o vnfiudu Twenawasluazitludu 45 ssmunitudu dau
A o A a v A a 9 ~ A 4 )
JeuBngA AT 0 DI NALAY (VUADHUAY) MATiionAReUNDBNIINLEY 0 B

v ~ Y A = v a4 A £ F% v @ @ Y A
naasnarifion1daaeui lUgEnan Tannduwdr vz llawsasudygaldieangrua
v o s g ~ A ~ o Y P o
Tedaana vusavimuuuafioy A Mw@IATINENY Sroruiouimududiden

3 o @ 9y = 3 s : a ' o W vy ¥ A
e hemsasudannald andfsuiuduiindy vaeshsudayaalidesld iieann

a v o @ Aa Y @ 9/ <
A uRanaa (Error ) Aeein i daaiaiion saudenuns wesdyamudin uagduiu

= = v ' @ o 4
ﬂnmEJiJL‘ﬂuﬂll.ﬂ\il!,!,ﬁﬂﬂ’ﬂublff’ﬁﬂiﬂi‘i_lffﬁuli‘g”lﬂlvlﬁmil

X Tracking Yiew

SVSt 2 E cmoheﬁ 4

1]
028 87
29 201 65 |
01 28663 [
13 30153 [
25. 07050
03 03648
02 03228
117 17223
2754 326° 20
200 22116
16~ 04903 ]
)

UTC Posiion: [085354725  Status: [V

Latitude: ﬁ343.3812 N/S: N
Longitude: [10046.5263 Emv: fE

:.:i 3 4 d'w Y
51 3.10 Msvendmmuansy 14

» o
1131 3.9 vongwmtwesnifiouiiua Azimuth 1ag Elevation W3 ou7INHINBIAY DA

o { o ] v '
“71‘&]1! LL’ﬁZﬂ’NiJLLiQﬂJ@Q’LTQJ,ﬂJuWﬂJﬁiﬂllﬂ 1P1U198 12-Channel Signal Level View Iﬂﬂuﬁﬂﬂﬂ'l

Fa3l
A =4 -t
Y Ao Nuw@IATINENINe
ST #f® AD ML YD IN NN
A =
Az  f® YURITY A
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A = 4 4
El 8 ATLITLNDT

Y 1

CNo fe  szduanumssvesdaanansyldniodu dB-He

A (Y
3.4 NSAAABIZHISHBABN U DT \

e ——> Controller | E—

Cellutar phone

:{ a 1 (. A A A A4
E“IJ‘V] 3.11 NIAARBTLHINUDDNBNUINLBT
3.4.1 39937309 ¥ (Controller)

° ] Ao a4 ° 3 Y Y o ' 9 ” o 2 a
°n1m'§muamay‘ammm%maaumwmu'lmmmmi’dﬂﬂmm‘m Lﬂaauﬂu

@ a

ad [ 1 v o v a 4
ﬂimﬂ]l&,'iﬂﬁfgiy'lmﬂ'ﬁﬁﬁﬂ@ i]hlﬂ(ﬂ\'iﬂ?UﬂNﬂWSLLﬂQQWTLLWHQUH‘B DADUNIUADT

20,51
= O0luF
T7
sv
L moras Py —— u3 34 w7
F2.1/A9 PL6 B !—— i
P22ALD pLS [—— L . ———”~—-
PL3(ALL PLY — = %'3“ —:J—— GlaE
S RaAL PL3 — By =y = = 59
St RISIALD P2 — 0 oC | 7 = "
i T PLOIAL PLI — . [ P FE DY ——— ]
= =] RVALS P10 9 N et T oo CE o] iy A
|3 I PLU/RXD PO.0/AD0 (— — 1D 19 — 3 51 DQ2 —=
2| 1 BUIXD RLVADI (— +— 20— = Al DO3 —
1 —75| PN Po.2iAD2 2 D T — a2 Do —5
i — —5—| BINT RO3AD3 — > —— 4D 4Q — % — A DO —
] & —5 BT R4ADS —0 N —=13D 39 T M DQs 3 7/
—5—] PISML PO SIADS —32 K ~— 6D 6Q—p 2— a5 b7 —
—C| P6MER PO diAD6 — L - 7D Q35— A6 |
| 0 M7RD PO 7ADT |—3 3D 3Q | = a7 |
5 ALE EA (O A8 |
22 pF 9 4HCS7 /_——‘_ i
- J_ AL I XTAL?  XTALl —+ cahiops ——f+ A9 |
Tl visa v | — O P RST, = — i:ﬂ
DS35CA20 v 2 ,u;
— f -—Z;)‘ Al3
v R2 22| &
o — |
SW-PB
1T :
il e I
1uF =
16V

=
319 3.12 2933R LAY
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A Gedia £
Fonenrudosdoyailagiu

I
DATAI %ﬂniuﬁu DATAI 170

PR DATA2 et

damdeyailogiiu

DATA2

a o W ¥ o
inanﬂ%uvammgﬂvauwm

Py ¥ v o
MIMNYDYD VDY DTOUNI

]
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1. Global Positioning System Overview

http://www.colorado.edu/geography/gcraft/notes/gps/gps_f html

2. GPS PRIMER

http://www.aero.org/publications/ GPSPRIMER/

3. NMEA -0183

http://www.walterpiechulla.de/nmea0 183 .html

4. GPS modules

http://www.synes.co.th/productlist.php?line=6

5. Leadtek GPS 9540 Module

http://www.leadtek.com.tw/gps/gps 9540 1.shtml

6. Siemens AT- Command Set

www.daniel-hertrich.de/mob_hplx/at35i.pdf

7. Visual Basic 1394 11/50n5380#8 Modem 10819 MSCommé

http://www.thaiio.com/prog-cgi/programing.cei?0014
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10. DS89C420 Ultra-High-Speed Microcontroller

http://www.maxim-ic.com/quick_view2.cfm/qv_pk/2963/In/en

11. AT28C256

http://www.thought.net/jason/dev/rtvc/at28c256.pdf

12. 74HC573

http://www.philipslogic.com/products/hc/pdf/74hc573.pdf
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Philips Semiconductors

Product specification

T e S N e G

Octal D-type transparent latch; 3-state
“

FEATURES

¢ Inputs and outputs on opposite
sides of package allowing easy
interface with microprocessors

°

Useful as input or output port for
microprocessors/microcomputers

e 3-state non-inverting outputs for
bus oriented applications

Common 3-state output enable
input

e Functionally identical to the “563”
and “373”

e Output capability: bus driver
e |cc category: MSI

QUICK REFERENCE DATA
GND=0V; Tamp=25°C; t,=t;=6ns

GENERAL DESCRIPTION

The 74HC/HCT573 are high-speed
Si-gate CMOS devices and are pin
compatible with low power Schottky
TTL (LSTTL). They are specified in
compliance with JEDEC standard no.
TA.

The 74HC/HCT573 are octal D-type
transparent latches featuring
separate D-type inputs for each latch
and 3-state outputs for bus oriented
applications.

A latch enable (LE) input and an
output enable (OE) input are common
to all latches.

The “573” consists of eight D-type
transparent latches with 3-state true
outputs. When LE is HIGH, data at

74HC/HCT573

the D, inputs enter the latches. In this
condition the latches are transparent,
i.e. a latch output will change state
each time its corresponding D-input
changes.

When LE is LOW the latches store the
information that was present at the
D-inputs a set-up time preceding the
HIGH-to-LOW transition of LE.

When OE is LOW, the contents of the
8 latches are available at the outputs.
When OE is HIGH, the outputs go to
the high impedance OFF-state.
Operation of the OF input does not
affect the state of the latches.

The "573” is functionally identical to
the “563” and “373”, but the “563” has
inverted outputs and the “373" has a
different pin arrangement.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
teHLs trLH propagation delay CL=15pF;Vec =5V
Dnto Q, 14 17 ns
LE to Q, 15 15 ns
C input capacitance 3.5 3.5 pF
Cpp power dissipation capacitance per latch | notes 1 and 2 26 26 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp=Cpp x VCC2 xfi +3 (CL x VCC2 x f,) where:

fi = input frequency in MHz; f, = output frequency in MHz

Y (Cr x V2 x fo) = sum of outputs

CL = output load capacitance in pF; V¢ = supply voltage in V
2. For HC the condition is V; = GND to V¢g; for HCT the condition is V, = GND to Vee—-15V

ORDERING INFORMATION

See "7
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Philips Semiconductors

Product specification

Octal D-type transparent latch; 3-state

74HC/HCTS573

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
2,3,4,56,7,8,9 Dgto Dy data inputs

11 LE latch enable input (active HIGH)

1% OE 3-state output enable input (active LOW)
10 GND ground (0 V)

19, 18, 17, 16, 15, 14, 13, 12 Qg to Q7 3-state latch outputs

20 Vee positive supply voltage

oe [0 U 0] Vee
DGE Euo
o [3 Eo,
opfa E]oz
03 5] 18] O3
o0 [5] 573 %u‘
05 [3] 4] os
o0 ] 5] o
D,E E°7
ano [10] 1] e

7287872

Fig.1 Pin configuration.

|1

2o,  Opf—18
3o, a;}-s
s—o, a1
5—03 Q3}—18
8—D4 Qg4 b—15
7—405 Qg }— 14
s—fos  og}-13
8—0Dy Qy 12
(0.3

?‘I 7287875

Fig.2 Logic symbol.

1 Nen

n_ie

2 fo p viE
3 18
4 17
5| | 10
8 15
2] | 1s
8 1
9 12

7287874

Fig.3 IEC logic symbol.
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Philips Semiconductors Product specification

Octal D-type transparent latch; 3-state 7T4HC/HCT573

FUNCTION TABLE

OPERATING INPUTS INTERNAL | OUTPUTS
MODES OE | LE | Dy LATCHES Qg to Q;
enable and read {ix H L L L
1o dalis register E H H H H
5151 o) i) Q|1 (transparent mode)
4[02 o] | 92017 latch and read L L I L L
5 ‘;3 [ Sy e g—fﬁ' register [ b h H H
. ] filen) il o e latch register and H| L l L Z
5[ - ] )13 disable outputs H L h H z
907 oo} S Q7]12
e =7 j Notes
1]GE 1. H = HIGH voltage level
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW

7287873

LE transition

L = LOW voltage level

| = LOW voltage level one set-up time prior to the HIGH-to-LOW
LE transition

Z = high impedance OFF-state

Fig.4 Functional diagram.

Og Dy Dz O3 O4 Ds Dg 0y
tL) Qf 0 al D Q- D Qf— t0 alq D Qf D Q-—TD Qi
LATCH LATCH LATCH LATCH LATCH LATCH LATCH LATCH
1 2 3 4 5 8 7 9
E LE LE CE LE CE iE LE

: N i

Qg Q, a, as [ ay ag
7287871

Fig.5 Logic diagram.
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Philips Semiconductors

Product specification

Octal D-type transparent latch; 3-state 74HC/HCT573
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see "7
Output capability: bus driver
lcc category: MSI
AC CHARACTERISTICS FOR 74HC
GND=0V;t=t=6ns; C_=50pF
Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | v
+25 —40 to +85 | 40 to +125 V) WAVEFORMS
min. | typ. | max. | min. [ max. | min. | max.
tpu/ trL | Propagation delay 47 150 190 225 ns 2.0 |Fig.6
D, to Q, 17 |30 38 45 45
14 |26 33 38 6.0
teu / tpL | propagation delay 50 |150 190 225 ns 2.0 |Fig.7
LE to Q, 18 |30 38 45 4.5
14 |26 33 38 6.0
tpzn/ trzL | 3-state output enable 44 140 175 210 ns 2.0 |Fig.8
time OE to Q, 16 |28 35 42 45
13 |24 30 36 6.0
tprz/ trLz | 3-state output disable 55 |[150 190 225 ns 2.0 |Fig.8
time OE to Q, 20 |30 38 45 45
16 |26 33 38 6.0
trh/ trun | output transition time 14 {60 75 90 ns 2.0 |Fig.6
5 12 15 18 45
4 10 13 15 6.0
tw enable pulse width 80 14 100 120 ns 2.0 |Fig.7
HIGH 16 |5 20 24 45
14 |4 17 20 6.0
tay set-up time 50 11 65 75 ns 2.0 |Fig.9
D,to LE 10 |4 13 15 45
9 3 11 13 6.0
th hold time 5 3 5 5 ns 2.0 |Fig.9
D,to LE 5 1 5 5 4.5
5 f 5 5 6.0
December 1990 5




Philips Semiconductors Product specification

Octal D-type transparent latch; 3-state 74HC/HCT573

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see "/

Output capability: bus driver
lcc category: MSI

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
Dy 0.35
LE 0.65
OE 1.25

AC CHARACTERISTICS FOR 74HCT
GND=0V;t,=t=6ns; C_=50pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | v
+25 —40 to +85 | —40 to +125 V) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.

tpyL/ tpLH | propagation delay 20 |35 44 53 ns 4.5 |Fig.6
D, to Q,

tpui/ trLy | Propagation delay 18 -[:35 44 53 ns 45 |Fig.7
LE to Q,

tpzn/ tpzL | 3-state output enable 17 |30 38 45 ns 45 |Fig.8
time
OE to Q,

tpuz/ tpLz | 3-state output disable 18 |30 38 45 ns 4.5 |Fig.8
time
OE to Qg

tyhl/ truy | output transition time 5 12 15 18 ns 45 |Fig.6

tw enable pulse width 16 5 20 24 ns 4.5 |Fig.7
HIGH

tsu set-up time 13 7 16 20 ns 4.5 |Fig9
D,toLE

th hold time 9 4 1 14 ns 4.5 |Fig.9
D, to LE
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Philips Semiconductors

Product specification

Octal D-type transparent latch; 3-state

74HC/HCTS573

AC WAVEFORMS

(13]

Dp, INPUT Vi

Q,, OUTPUT

7Z96096.2

(1) HC :Vy =50%; V;= GND to Vcc.
HCT: Vy=1.3V;V,= GNDto 3 V.

Fig.6 Waveforms showing the data input (D) to
output (Q,) propagation delays and the
output transition times.

LE INPUT

a,, OUTPUT

7287878 < tTLH

(1) HC :Vu= 50%; Vi = GND to Vcc.
HCT:Vu=13V;V;=GNDto 3 V.

Fig.7 Waveforms showing the latch enable input
(LE) pulse width, the latch enable input to
output (Q,) propagation delays and the
output transition times.

GE INPUT

Q,, ouTPUT
LOW- t0-OFF
OFF -to- LOW

Q,, OUTPUT
HIGH-10-OFF
OFF -10- HIGH

7zR3848 snabled
(1) HC :Vpn=50%; V; = GND to Vcc.
HCT:Vy=1.3V;V,=GNDto 3 V.

Fig.8 Waveforms showing the 3-state enable and
disable times.

7287860

The shaded areas indicate when the input is permitted to
change for predictable output performance.

(1) HC : Vj =50%; V, = GND to Vc.
HCT: Vy=1.3V;V,=GND1to 3 V.

Fig.9 Waveforms showing the data set-up and
hold times for D, input to LE input.
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