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GPSlTraceur SIMRAD CP33 
pour navigation maritime 

Caractéristiques 

Généralités 
Tension 
d'alimentation: 12 et 24 V CC (10 à 32 V CC max) 8 à 17 watt 
Câble 
d'alimentation: Câble alimentation/NMEA, 2 m (Réf. 153-6070-002) 
Dimensions: H:144 mm (5.8") L:252 mm (10") P:70 mm (2.8") 
Poids: 1,5 kg (3.3 lbs) 
Environnement: -10 à +55°C, IEC 60945, étanche selon les normes USC 46 

CFR et IP55 
Boîtier: 
Ecran: 

Présentation: 

Interface: 

Fusible: 

Réseau SimNet 

Arrière en aluminium moulé, face avant en polycarbonate 
TFT couleur rétroéc1airé: 5.7" 320 x 240 pixels, ou ..... 
STN monochrome transflectif 6" 320 x 240 pixels 
4 pages. Manuel, commutateur externe dédié, et séquence­
ment automatique. 
1 port entrée/sortie NMEA 0183 
1 port SimNet / NMEA 2000 
Transfert PC: WPL et RTE 
Alarme - sortie signal 5 V, 50 mA 
T6.3A temporisé (5x20 mm) 

Nombre maximum de produits connectés sur le réseau: ............................. 50 
Longueur maximum du câblage (sans les 30m du capteur vent): 120 m (400') 
Vitesse bus: .......................................................................... 250 kbitlseconde 
Courant maximum dans une prise SimNet: ................................................ 5A 
Alimentation SimNet: ............................................................... 10.8 - 15 VDC 
Longueur maximum d'un câble dérivé: ............................................. 6 m (20') 
Longueur maximum de tous les câbles dérivés: ........................... 60 m (200') 
Etanchéité câblage: ................................................................................... IP66 
Température: ...................................................................... max. 70°C (I58°F) 
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Section GPS 
Récepteur: 14 canaux parallèles, code CfA, Filtre de Kalman 8 étages 
Précision: 

Filtre vitesse: 
Taux de mise 
àjour: 

Résistance 
dynamique: 

Position (DGPS): 2 à 5 m RMS 
Position (SDGPS): 3 à 7 m RMS 
Position (GPS): 8 m RMS 
Vitesse: 0.1 nœud 
Cap: 1° 
10 niveaux 

Intervalle 1 seconde, typique 

Vélocité: 
Accélération: 

600 kmlh 
10 m / S2 

Type: 
Antenne GPS RS5640 
Quadrifilaire Helix 
L:230 mm 

Antenne DGPS MGL-3 
Patch et H-field 

Dimensions: H:75 mm 
0:38 mm P:127 mm 

Poids: 150 g (0.33 lbs) 600 g (1.3 lbs) 

Environnement: -35°C à + 75°C, humidité relative: 95% 
Fixation: sur filetage 1" 14 (standard US) 
Câble: RG58 10 m (standard), RG223 15 m (option), max. 30 m RG213 

Section traceur 
Systeme carto-
graphique: C-MAP NT+ 
Présentation: Carte semi dual - deux cartes à échelle et niveaux de détails 

spécifiques 
Mémoire interne: Enregistrement dynamique avec capacité de combinaison 

jusqu'à 
35,000 marques ou waypoints 
10,000 waypoints avec nom (25 caractères) 
50,000 points de tracés 
50,000 sections de lignes 
1,000 routes 
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Silicon Bipolar MMIC 5 GHz 
Active Double Balanced 
MixerlIF Amp 

Technica1 Data 

~HEWLETT· 
~PACKARD 

IAM-81008 

Features Typlcal appIlcatlons Jnclude 
frequency clown conversion, 
modulation, demodulatlon and 
phase detection. Markets include 
f1ber-opucs, GPS sateUte navJgat1on, 
moblle radio, and battery powered 
commwdcatlons receIvers. 

Plastic 50-8 Package 
• RF-IF CoavenIan Gain 

From 0.05-5 GHz 

• IF Coavenloo CaIn From 
DCio 1 GHz 

• Law Power DissIpation: 
65 mW at Va: = 5 V Typlcal 

• Single Polarity BIas Sapp1J: 
Va:=4tu8V 

• Load-illlleasitiYe ParUIl .... ACe 

• Coavendon GaIn Flat Over 
Tempetature 

• Low W Power RequJremeots: 
-5 dBm Typlcal 

• Low Cast Plastic SorfaI:e 
Mount Package 

- Description 
The 1AM-81008 \s a complete low 
power consumptlon, double 
baIanced active mbœr housed ln a 
miniature low cost plastJc surface 
mount package. Il \s deslgned for 
narrow or wIde bandwfdth commer­
cial and lndustrIal applfcatJons 
havIng RF Inputs up ID 5 GHz. 
OperatIon at RF and LO fte.quendes 
less tban 50 MHz cao be acbIeved 
uslng optfonal extemal capacftors 
tu ground. The 1AM-81008 Is 
partlcularly weIl suItcd for applIca­
tions that requfre load-Insensltlve 
conversion and good spurlous 
signal suppression wtth minimum 
LO and btas power cormnnptlon. 

The !AM series of Gilbert muItlpller­
based ftequency converters \s 
fabrk:ated usIng HP's 10 GHz, Fr, 
25 GHz iiIAx ISOSAT"'-I sllIcon 
blpolar proc:ess. ThIs process uses 
n1tr1de self aUgnment. 
submlcrometer hthography, lreIIc:h 
isolation, Ion ImplantaUon, gold 
metalllzatlon and polybnlde Inœr­
mebll dlelectrIc and scratch protec­
tion ta achIeve excellent perfor­
mance, Unlformtty and reUabIlI1;y. 

PIn Configuration 

Typkal Wastng ConOguration and 
Functional Block Diagram 

c:---
Fao....-.......-J 1 

v -.~II-I--..; 
- 111-1---'0 

RF ..... .......-J .-40-_---' 
c:- .. -------

_ND ___ ~ 
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IAM 81008 Ab 1 - so ute M 
Parame ter 

Deviee Voltage 

aXlmum R atmgs 
Absolute Maximumlll 

lOV 

Thermal Resistance: 
6jc = 80cC/W 

Power Dissipation2.l 300mW Notes: 
RF Input Power +14 dBm 
LO Input Power +14 dBm 

1. Permanent damage Illay oeeltr if 
any of these Iimits are exceeded. 

Junction Temperature lS0"C 2. T CASE = 25°C. 

Srarage Temperature -65 ta 150"C 3. Derate at 4.4 mW/CC fol' Tc> 82"C. 

IAM-81008 Part Number Ordering Information 
Part Number Deviees Per Reel Reel Size 

IAM-81D08-TRI 1000 7" 
For more information, see "Tape and Reel Packaging for Semmironduero(' Deviees". 

IAM-81008 Electrical Specifications 111 , TA = 25°C 
Symbol Paramet.ers and Test Conditions: V" = 5 V. 'la = 50 n, LO =-5 dBm, RF = -20 dBm Unlts Min. Typ. Max. 

GC Conversion Gain RF = 2 GHz, 10 = 1.75 GHz dB 6.0 8.5 10 

F:~dBRF RF Bandwidth (Ge 3 dB Down) IF = 250 MHz GHz 3.5 

F3dBIF IF Bandwidth (GC 3 dB Down) LO = 2 GHz GHz 0.6 

PldB IF Output Power at 1 dB Gain Compression RF = 2 GHz, 10 = 1.75 GHz dBm -6 

IP3 IF Output Thirel Orcier Intereept Point RF = 2 GHz, 10 = I.7S GHz dBm 3 
NF SSB Noise FigW'e RF = 2 GHz, LO = 1.75 GHz dB 17 

RF Port VSWR f = 0.05 ta 3.5 GHz 1.5: 1 

VSWR LOPOl1VSWR f = 0.05 ta 3.5 GHz 2.0:1 

IF Port VSWR f< 1 GHz 1.5: 1 

RFIf RF Feeclthrough at IF Port RF = 2 GHz, LO = 1.15 GHz dBe -25 

LOIf LO Leakagf" ar IF Port LO = 1.75 GHz dBm -25 

LOrf LO Leakage at RF Port 10 = 1.75 GHz dBm -30 

lec Supply CWTent mA 10 13 16 

Note: 
1. The reeommended operating voltage range for this device is 4 to 8 V. Typlcal performance as a fUlletion of voltage is on 

the follO\ving page. 
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PhI'" s.mII:anductDnI Praduct 1Ipei'" "lIn 

High performance low power mixer FM IF system NElSA615 

DESCRPTION 
The NEJSAS15 is a high petfonnanœ monoiIIic 1ow-tlUW'!f' FM IF 
sysBn illCOipocaliilg a mixeI1œcIaIDI, Iwo imiIing inIennecIaIe 
flequancy ampIiI\erII, quadraIure deIedDr, nu&Ig,logariIhmic 
leœM!d signai sIrength 1ndcaIDr(RSS1), and voltage reguIaIDr. The 
NEISA&15 CXIII1I*Ies the fœdians al S9JeIics' NE602 and 
NE604A, but feahes a higher miIœr input inten:ept point, ~ IF 
bandwidth (25MHz) and ~ IlDIIIpensaIed RSSI and 
liniters pennitlillg 1191er peobillilllœ application. The NEJ5A815 is 
avaiIaIIIe ln 2O-ead duaf.b.l1ne pIasIIc. 2O-Iead SOL 
(swfaœ..maunted nniah.-e package) and 2O-Iead SSOP (stmk 
smaI ouIIine padrage). 

The NEJSA605 and NEJSA615 are fundianaly the sanie deviœ 
types. The cllI"aeilte between the Iwo devices les in the 
guanIIIIeed speditalblS. The NEJSAS15 bas a higher Icc. Iower 
inpIt thid ClIder intercepI point. Iower œnversiDn milœr gain. Iower 
linitergain, lIMer AM JejecIion,Iower SlNAD,IJV!er 1HD, and 
hVJer RSSI ermr!han the NElSA615. 80th Ile NEJSA605 and 
NEJSAS15 devices wil meet the ElA specific:aIions for AMPS and 
TACS œIUar radio appIic:aIioIlS. 

For addtionaI tec:hnical information pIease referto application notes 
AN1994. 1995 and 1996. whidI incUie example appIic:aIion 
diagIams, a IlDIIIpIe!e CMnieW al the product, and adwŒk for 
refeIence. 

FEATURES 

• Law power c:onsumptian: 5.7mA typicaI al 6V 

• Aber inpUt 10 >5OOMHz 

• Aber lD'NI!rSIon power gain of 13dB al 45MHz 

• Aber noise figIR of 4.6cIB al 45MHz 

• XTAI.. asciIaIDr etrecIive ID 150MHz (L.C. osdIlafDr to 1GHz local 
osdIlafDr cao Ile injecIed) 

• 102dB of IF AmpILiniter gain 

• 25MHz 1mb smaII signai bandwIdIh 

• TemperabR cuupetiSaled lDgarihmic Received Signal SIrengII 
Indicatar (RSSI) wiIh a dynamic range in excess al90dB 

• Two audio ouIpuIs- rooIed and unmuted 

• Law extemaI CXIII1JDIII!I1l count; suilable for crystaIfceramicllC 
Mers 

ORDERiNG INFORMATION 

DESCRFTION 

~ Plastic DualIrH.ine Package (DIP) 

~ Plastic DualIrH.ine Package (DIP) 

~ Plastic SmaI CUIIine Large (SOL) padIage 

~ Plastic SmaI 0UIIine Large (SOL) padIage 

~ Plastic Sbink SmaI cutine Package (SSOP) 

~ Plastic Sbink SmaI cutine Package (SSOP) 

1992 Nov 3 

PIN CONFIGURATION 

N. D and OK PacIrages 

!IF t. F ___ 

tZ ..-n:R __ 

tt ..-n:R OUT 

lIOIl!: --_ ........ -
FIgwe 1. Pin ContIgurallan 

• ElIœIent sensîIiviy: O..22p.V into 500 maII:hing nelwork for 12dB 
SINAD (SIgnaI ID Noise and DistDrtion ratio) for 1kHz fane wiIh RF 
al 45UHz and IF al 455kHz 

• SA615 meeIs œIuIar racla speùr.catiullS 

• ESO hardened 

APPLICATIONS 

• Cellular I3IflD FM IF 

• High peofDInlilllœ aanmunic:alions reœivers 

• Single ClDIIVenIian VHF/UHF reœivers 

• SCA reœivers 

• RF leveI rneter 

• Spednn anaIyzer 

• Insbunetltation 

• FSK and ASK data reœiveI's 

.Logamps 

• WIdeband Iow canent amplilicalion 

TEllPERAnJRE RANGE ORDERCOOE 

oto+7O"C NE615N 

-40 ID +85"C SA615N 

Oto+7O"C NE6150 

-40 ID +85"C SA6150 

oto+7O"C NE615CK 

-40 ID +85"C SA615DK 

DWGtI 

SOT146-1 

SOT146-1 

SOT108-1 

SOT108-1 

501266-1 

501266-1 

853-1402 08109 
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High performance Iaw' power mixer FM IF system 

BLOCK DlAGRAII 

ABSOl...UŒ 1IAx.. RAl1NGS 
son.at. PARAMEIBl 

Va: sav-IOWIY ...... 
TSTB SIaoIIp .............. 

TA ~.-.. ............... tES15 

SM15 

-.-........ D,.aga 
1 .. N,.aga 

SSOP ...... 

oc B..EC1RICALCHARACTERISDCS 
Va:=-. TA=25"c;-....-....... 

~ PARAIEŒR 

Va: -...., ........... 
la: IIC--.t_ 

..... ..-m~ ___ 
(ON) 

(OFF) 

CIRCUIT DESCRlP110N 

TESf CUiCIIIIOIIS 

The NEJSA615 is an IF lIÏ!JIaI proeessing system suiIabIe for 
sec:und IF or single œnversion systems wiIh input frequency as h9i 
as 1 GHz. The bandwidIh of Ille IF ëJI11IIifier is about 4OMHz, wiIh 
39.7dB(v) of gan finm a 500 SOUR:e. The bandwidIh ofllle liniter is 
about 28MHz wiIh about 62.5dB(v) of gain finm a 5CJO scuœ. 

-.:t'li •• 1 

NEISA615 

-
RA..-G IMIS 

9 V 

-Qi"+15D "C 

0 .. +111 "C -41,,_ "C 

!III 
15 "C/W 
1t7 

....rs 
1E1S1W15 lam1I - nP lIAIt 

4.5 a.o V 

5.7 7.4 l1li\ 

1.7 V 

1.0 V 

Hawever, 100 gainlbandwidlh distrlJution is optimized for 455kHz, 
1.5kO source appIicaIians. The overaII system is well-suiled ID 
baIteIy operation as wei as high performance and high quaIty 
prDduds of al types. 
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Phiips Semiconduclcrs Pnxfuct spec:ificaIion 

High performance low power mixer FM IF system NElSA615 

AC ELECTRICAL CHARACTERlSllCS 
TA = 25°C; Vcc = +SV, unless otherwise stated. RF frequency = 45MHz + 14.5dBV RF inpŒ step-up; IF Iiecplncy = 455IcHz; R17 = 5.1 k; RF 
leveI = --t5dBm; FM mod~ = 1kHz wiIh ±8kHz peak deviaIiDn. Audio output wiIh C-message we9JtI!d filer and de-emphasis c:apaciar. 
Test c:iraJ1 FIgUre 3. 1be parameters lisIed beIaw are tested using automatic test equipment to assure consisIent eIedricaI c:haradenistic: 
1be linils do not representthe uIimaIe performance Imlsof!he deviœ. Use of an apti.i2ed RF Iayoutwil ~ many orthe liBIed 
parameIeia 

LMTS 

SYllBOL PARAIIETER TEST CONDITIONS NEISM15 UNITS 

.N rtP 1 IIAX. 

MbœI10sc secIIan (I!ld LO = 300mV) 

fit InpŒ lIifpII frequency 500 MHz 

fosc Crystal osciIafDr frequenc:y 150 MHz 

Noise figure al 45MHz 5.0 dB 

llIii1HIrder input interœpt point f1 = 45.00; 12 = 45.D6MHz -12 dBm 

ConvenIian power gain Ma11:hec114.5dBV sIep-4ip 8.0 13 dB 

5OOsourœ -1.7 dB 

RF input .esisIaIlCe Single ended input 3.0 ~--7 W 

RF input c:apacitanœ 3.5 4.0 pF 

Mixer output resisIanc:e (pin 20) 1.25 1.50 W 

FsecIIan 

IF an., gain 5OOsourœ 39.7 dB 

ünilergain 5OOsourœ 62.5 dB 

InpŒ liniling -3dB, R17 - 5.1k TestalPWI18 -109 dBm 

AM rejection 80'11. AM 1kHz 25 33 43 dB 

Audio 1eveI, R10 = 100k 15nF de-emphasis 60 150 260 mV .. 
S 

Unmuted audio 1eveI. R11 = 100k 150pF de-enphasis 53D mV 

SINAD sensitIvIty RF 1eve1-118dB 12 dB 

THO Talai hannonic distaltiDn ..10 -42 dB 

SIN SignaJ..lD.noise ratio No modulation for noise 68 dB 

IF RSSI output, Re = 100w' IF leveI = -118dBm 0 160 800 mV 

IF leveI = -68dBm 1.7 25 3.3 V 

IF leveI = -18dBm 3.6 4.8 5.8 V 

RSSIrange Rg = 100w PWI16 BD dB 

RSSI accuracy Rg = 100w PWI16 ~2 dB 

IF input impedanCe 1.40 1.6 W 

IF output impedanœ 0.85 1.0 W 

üniler inlpul impedance 1.40 1.6 W 

Unmuted audio output resistanc:e 58 W 

Muled audio ouIput resista!Ce 58 W 

RFftF section (!ni LO) 

Unmuted audio leveI 4.5V = Vcc. RF leveI = -27dBm 450 mVRII 
s 

System RSSI output 4.5V - Vcc. RF leveI = -27dBm 4.3 V 

NOTE: 
1. The generaIor source impedanœ is 500, but Ille NEJSAS05 input impedanœ al PWI18 is 15OOü. As a resuIt, IF leveI refers ID Ile aduaI 

signal that enters the NEISA605 input (PD 8) which ïs about 21dB Jess 1han the"avaIabIe power" al !he getlelm. 
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DATA SHEET 

NEC BIPOLAR DIGITAL INTEGRATED CIRCUITS 

,uPB1506GV, ,uPB1507GV 

3GHz INPUT DM DE BY 256, 128, 64 PRESCALER le 
FOR ANALOG DBS TUNERS 

The pP81506GV and pP81507GV are 3.0 GHz inprt, hVJ division silcon prescaIer ICs fer anaIog DBS lIA'Ier 

applications. These!Cs divîde-by-256, 128 and 64 œnIriIuIe ID produœ anaIog DBS 11a1eIs wiIh Idt-use of 17 K 

series DTS conIrdler or sIandard CMOS PU synIhesizer IC. The pPB1506GV/pP81507GV are shmk pacIcage 

WISions of the ~ or ,P81505GR 50 Ihallhese smaIer packages contribuIe ID reduce the mounting 

spaœ replacing fmm conventiDnaIlCs. 

The pPB1506GV and pP81507GV are rnarUac:ti.I'ed a&1g NEC's 191 fr NESATIIIIV -=an bipolar proœss. 

This pnx:ess uses silcon nibide passivation film and goId eIedIodes. These materiaIs can protec:t chip surface rmm 
exIEmaI poDuIion and prevent conusionIIrigra 11Ius, Ihese ICs have excellent performance, ... ifamily and 

reliabi1ily. 

FEAlURES 
• HVJIDggIe frequency : r.. = 0.5 GHz ID 3.0 GHz 

_ H"~!Ufaœ mounting: 8-pin plastic S50P (175 mil) 

_ Law curent mnsull1JtiorI 

_ SeIedalJle tigh division 

- Pm CDlII1edion vaiaIion 

APPUCAnON 

: 5V,19mA 

: +256,+128,-064 

: pPB1506GV and pP81507GV 

These ICs can use as a prescaIer belween local osdllatDr and PU frequency synlhesizer incIuded modulus 

prescaIer. For exampIe, fcIowing lIAJIicaIion can be chœen; 
_ AnaIog DBS Uler's synIhesizer 

• AnaIog CATV comrerter synIhesizeI 

ORD~NG INFORMAnON 

PARTNlAeER PACKAGE MARKlNG SUPPLYlNG FORM 

~1~1 ~nplastic 1506 Embossed tape 8 nm wide. Pin 1 is in tape pUkIul 

~1507GV--E1 SSOP (175 nil) 1501 cmdion.. 1 OOIJ pI'IeeI.. 

ReInaJks Ta arder evaIuation sampIes, pIease conIact yow local NEC saJes oIfice. 

(Part number for &ample arder: pPB1506GV, pPB1507GV) 

Caution: EIectro-statk: sensitive deviœs 

o..a-II ..... P10187EJ3VCDS0D (3rd ...... ) 
.,. ~ ....,111118N a>(K) 
Pnèd ......... 
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NEC PP81506GV, "p81507GV 

PIN CONNECTION (Top V".ew) 

Pin 
JAH506GV Ji'B1507GV 

NO. o 
1 SW1 IN 

2 7 2 IN Va: 

3 IN SW1 

3 6 .. GND OUT 

5 Ne GND .. 5 
8 SW2 SW2 

7 our Ne 

8 Va: IN 

PIN EXPLANATION 

AppIied Pin Pnno. 
Pinname wIIage wIIage Fanclians and explanâian 

V V ,Al1506GV ,Al1501GV 

IN - 2.9 S9IaI ÏI1Jd pin. This pm shouId be coupIed t) sipd 2 1 
saun:e wiIh ' ... _ iD" (e.g. 1 000 pF) far OC aJt.. 

IN - 2.9 S9IaI ÏI1Jd bypass pin. This J*I nuiI be ecPPPed 3 8 
will bypass c:apaciIIIr (e.g. 1 000 pF) 10 minimize 

gruund Ï'f1IedaIICe. 

GND 0 - Graund pin. Ground pattern an the board shouId be 4 5 

bmed as wide as po&5ibIe 10 minirrize grcu1d 

~. 

SW1 HIL - Divide ratio inpIj J*I. The ratio c:an be c:Ieterrr*Ied by 1 3 
foIlowing appied leveI ID 1hese pins. 

SW2 

H L 

SW2 H 764 ... 128 6 6 
SW1 

L ... 128 -0256 

1hese pins shouId be eqllipped with bypass capaciIDI 
(e.g. 1 OOD pF) t) minirnize gromd mpedallCe. 

Va: 4.5105.5 - Power suppIy pin. This J*I nu;I: be ~ipped wiIh 8 2 
bypass c:apidu (e.g. 10000 pF) 10 minirrize gromd 

impeda1œ. 

OUT - 2.8104.7 Divided frequency ouIput pin. This pin is designed as 7 4 
enWIIer fcIower output. This J*I c:an be alIuEded 10 

CMOS input dœ 10 12 Vp-pMiN CJUIid-

Ne - - Nan alIlledicln J*I. This pin nu;t be apemed. 5 7 
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Clil/ UPC2709T, UPC2712T 

FEATURES 

• WIDE FREQUEJICY RESPONSE: 2.5 GHz 

• RGH GAIIt: 23 dB (UPC2709T) 

• SATURATED OUTPUT POWER: 
+11.5 dBm (UPC2709T) 

2.5 GHz SILICON MMIC 
WIDE-BAND AMPLIFIER 

3D 

25 

• INTERNAI.. CURRElfI' REGUlATION _IZES GAIN 
CHAllGE OVER 1BFERATURE 

• 5VS.GLESUPPLYVOLTAGE 

• SUPER SIIALL PACKAGE 

• TAPE AIID REEL PACKAGING OPTION AVAILABLE 
111 

DESCRIPTION 
10 

GAIN ft. FREQUENCY 

UPCZlII9 

~ - " 1FCZ112 

" 
NEC's UPC2109T and UPC2712T are Siican MonoiIhic inte­
SJ3Ied cirWIs marUadJ..Rd using the NESAT III process. 
1hese deviœs are sùtabIe as buIfer ampIifiefs furwide-band 
applications. They are des91ed fur Iow cost Pl sIages in 
ceIIJar radios. GPS reœivers, DBS 1uners, PCN, and œst/ 
measuement eqUpmenl 

D lL5 1.11 1..5 z.o 2..5 3JI 

Frequency. f (GHz) 

NEC"sslringentqualityasstnnceandtestprocedl.resensure 
the h9leSI reIiabiIity and performaI Iœ. 

ELEC1RICAL CHARACTERlSTlCS (TA =25"C, f= 1 GHz, Vcc = 5 V) 

PART NUIIBER 
PACKAGE DUTUNE 

SYIIBOLS PARAIIElERS AIID CONDITIONS UNR'S 

Icc Cin:uit CUnenl (no s9IaI) mA 

Gs SmaI Signal Gan dB 

ru Upper ÜIIil 0peIaœg Frequency 
(The gai! al ru is 3 dB clown tram Ile gain al 0.1 GHz) GHz 

AGs Gain FlaIness. f = 0.1 - 1.8 GHz dB 
f=0.1-2.0 GHz 

PsAT SaIurated output Power dBm 

P1dB output Power al 1 cl) Compression Poi1t dBm 

NF NoiseFIIIIII'I! dB 

RlJN Input ReIum Loss dB 

RLour output ReIum Loss dB 

ISOL lsalalian dB 

AGY Gain -Temperaiure CoeIIicienl cIJI"C 

Rnt 1bennaJ Resistance (Junclian ID Anüent) "CIW 

UPC2l1IIIT 
TIl .... 1'YP MAX 

19 25 32 

21 23 26.5 

2.0 2.3 

±1.0 

9 11.5 

7.5 

5 6.5 

7 10 

7 10 

26 31 

-0.002 

200 

The job""u,, illhis dDcumeIIt is SlllliedID c:h;mge wiIhaul natice. Bebe &àIg Ihis cIao:umI!nI. pIeaIe canIirm 
....... is the 1IIIesI-sn 
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UPC2712T 
TUS .. TYP 

9 12 

18 20 

2.2 2.6 

:tO.8 

0 3 

-2.5 

4.5 

9 12 

10 13 

28 33 

-0.003 

Session 2013 

MAX 

15 

23.5 

6 

200 
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NEC 1.9 GHz BANDWIDTH GENERAL 
PURPOSE SILICON MMIC AMPLIFIER 

UPC1675G 

FEATURES 

• WIDE BANDWlD1H: 
1900 MHz ai3 cI3 Pairt 

• HIGH 1SOlA11ON 

• SINGLE POWER SUPPL Y: Vcc = 5 V 

• INPUTIOUTPUT IlATCHED TO 50 n 
• AYALABLE IN TAPE AND REEL 

DESCRIPTION 

The UPC1675G is a slTlcon monoiIhic integraled ciraJit 
designed for wide-band ampifiers cavemg the HF tu UHF 
bands_ l1Ë device is avaiabIe in a sœaœ mcud package_ 

NEes stringenl quality assuanœ and test procedures en­
SIR the h9Jest reliability and peirulildl1Ce. 

16 

4 

o 

UPC187SG 
NOISE FIGURE AND GA-. lIS.. 

FREQUENCY AND VOLTAGE 

uv -----
UV -.. .sV ____ 

.-f -.. ~ 
.... ,~ 

' .. 
IF ~ -- ----

1& 

o 
'111 2111 

lIIIII , ... _ 

Frequency, f (MHz) 

ELECTRICAL CHARACTERlSTICS (TA = 25"C, Vcc =5 V, f= 5CJO MHz) 

PART NUIIBER UPC1875G 
PACKAGE OUTI.JNE 31 

SYllBOlS PARAIETERS AND COIImITIOIIS UNITS - 1YP MAX 

la: SUpplyCœenl mA 12 17 22 

Gs SmaI Signal Gain dB 10 12 14 

PsAT SaIuIated OutputPuwer dBm 2 4 

BWI BandwidIh MHz 1600 1900 

NF Noise FIgUre dB 5_5 7 

RIJI I~ ReIum Loss dB 9 12 

RLcur 0uJput Relum Loss dB 8 11 

ISOL lsaIaIian dB 21 24_5 

Note: 
1_ Gain is 3 dB dawn from gain al 100 MHz. 

_______________ california Eastern Laboratorles 
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• RF Fi/ter far GPS Receiver 
• Surface-maunt 3.0 x 3.0 mm Package 
• Camplles with Directive 2002l95/EC (RaHS) 

Absolute Maximum Ratings 

Rating . " 

Input Power Level 

OC Voltage on any Non-ground Terminal 

Operating Temperature Range 

Storage Temperature Range in Tape and Reel 

Maximum Soldering Profile, 5 cycles/ 10 seconds maximum 

Electrical Characteristics 

,Characteristic ,. 
" 

Center Frequency 

Insertion Loss, 1565 - 1585 MHz 

Amplitude Ripple, 1565 - 1585 MHz 

Attenuation, 0 dB Reference: 

o to 1000 MHz 

1000 ta 1435 MHz 

1435 ta 1525 MHz 

1525 to 1540 MHz 

1610 to 1625 MHz 

1625 ta 1715 MHz 

1715 ta 1785 MHz 

1785t02100MHz 

2100 ta 2200 MHz 

2200 la 2500 MHz 

2500 10 4000 MHz 

Source Impedance, Unbalanced 

Load Impedance, Balanced 

Case Style 

Lid Symbolizalion (Y=year, WW=week, S=shift) dol=pin 1 indicator 

Standard Reel Quanlity Reel Size 7 Inch 

Reel Size 13 Inch 

Value Units 
10 dBm 

3 V 

-40 to +85 oC 

-40 ta +85 oC 

265 oC 

Sym . Notes Min 

fe 

IL 

32 

32 

22 

7 

7 

22 

34 

30 

25 

27 

18 

Zs 

ZL 

SF1186B-4 

1575 MHz 
SAW Filter 

SM3030-8 

Typ . Max: Units . 

1575 MHz 

2.7 4.5 dB 

0.4 1.5 dB 

34 

34.5 

24 

21 

16 
dB 

25.5 

39 

34 

26.5 

34 

32 

50 

50 
Q 

SM3030-8 3.0 x 3.0 mm Nominal Foolprint 

905, YWWS 

500 Pieces/Reel 

3000 Pieces/Reel 
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Filter Wideband Response 

.iIII Sdon. Log Mag S. OOOdB/ R..f -Z5 . 0OdB [F3] 
0.000 

-5.000 

-10.00 

-15.00 

-20.00 

-25.00 

-30_00 

-35.00 

-40.00 

-45.00 

-!;Q .00 

------i-----H-----t--· 

, 
·-~--l_-----1·+--~-----;-,----+---'T'·· ------1 

i I! 
,,,-1+ ---1--"1-

1 ! l' 
, i;, i 

f----- -i,i-----lHil--,---r- --i-, --+------1 
l,. i i . i 

1 il, 
---~I---------H-~ 

! ; ..... . . 
i 

1 

[.----. ..1--. 
1 

1 

1 r 
i 
! 
1 

r---·· 
i - -- --r--------r------r----------------

-------+------------ ----------- l-------------f-----------------------
Il! 
1 1 1 
. -------:--1 _-+1 ----

! 1 ! 
Ifr~ .. 1l7ÇB~:€~~-nn 

Filter Passband Response 

.iIII Sdsl1 Log Mag 5.000dB/ Ref -25.00dB [F3] 

o .000 '--1--1:-.~S6--S:-oo-ooo--0--G-Hz---T;j .-6-n--S-dB-:':·-----,.--r---,-----,-----,-----,-----, 

-5.000 

-10.00 

-15_00 

- 20.00 

-25.00 

-30.00 

-35.00 

-40.00 

-45 .00 

- 50.00 

1:i 

www.RFM_com E-mail: info@rfm_com 
<02009-2010 by RF Monolithics. Inc_ 

>2 1.585000000 GHz -41.4128 dB 
r j . 

Iii 
. . : ! 

._+-__ --'-_-lHi . i 1 i--1T 

:­
! : . i 

-----------------r------------I ----.. -.. ·r-----
1 1 
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Philips Semiconductors 

High speed CAN transceiver 

FEATURES 

• Fully compatible with the "/50 11898"standard 

• High speed (up te 1 Mbaud) 

• Very low EIectroMagnetic Emission (EME) 

• Differentiai receiver with wide commen-mode range for 
high ElectroMagnetic Immunity (EMI) 

• An unpowered node does not disturb the bus lines 

• Transmit Data (TXD) dominant time-out function 

• Silent mode in which the transmitter is disabled 

• Bus pins protected against transients in an automotive 
environment 

• Input levels compatible with 3.3 V and 5 V devices 

• Thennally protected 

• Short-circuit proof to battery and to ground 

• At least 110 nodes can be connected. 

QUICK REFERENCE DATA 

SYMBOL PARAMETER 

Vcc supply voltage 

Product specification 

TJA1050 

GENERALDESCmPTION 

The T JA 1050 is the interface between the Controller Area 
Network (CAN) protocol controller and the physical bus. 
The device provides differential transmit capability to the 
bus and differential receive capability to the CAN 
control 1er. 

The T JA 1050 is the third Philips high-speed CAN 
transceiver after the PCA82C250 and the PCA82C251. 
The mest important differences are: 

• Much lower electromagnetic emission due te optimal 
matching of the output signais CANH and CANL 

• Improved behaviour in case of an unpowered node 

• No standby mode. 

This makes the T JA 1050 eminently suitable for use in 
nodes that are in a power-down situation in partially 
powered networks. 

CONDITIONS MIN. MAX. UNIT 

4.75 5.25 V 

VCANH DC voltage at pin CANH o < Vcc < 5.25 V; no time li mit -27 +40 V 
VCANL DC voltage at pin CANl o < Vcc < 5.25 V; no time limit -27 +40 V 

Vi(dif)(bus) differential bus input voltage dominant 1.5 3 V 

ÏpO(lXD-RXD) propagation delay TXD to RXD Vs = 0 V; see Rg.7 - 250 ns 

Tvj virtual junction temperature -40 +150 oC 

PINNING 

SYMBOL PIN DESCmPTION 

TXD 1 transmit data input; reads in data 
from the CAN controller to the bus 
line drivers 

GND 2 ground 

Vcc 3 supply voltage 

RXD 4 receive data output; reads out TJA1050T 
data from the bus lines to the 
CAN controller 

Vref 5 reference voltage output 

CANl 6 LOW-Ievel CAN bus line 

CANH 7 HIGH-Ievel CAN bus line 

S 8 select input for high-speed mode 
or sile nt mode 

Fig.2 Pin configuration. 
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High speed CAN transceiver 

FUNCTIONAL DESCRlPTlON 

The T JA 1050 is the interface between the CAN protocol 
controller and the physical bus. It is primarily intended for 
high-speed automotive applications using baud rates from 
60 kbaud up te 1 Mbaud. H provides differential transmit 
capability te the bus and differential receiver capability to 
the CAN protocol controIler. It is fully compatible to the 
·/50 1189B"standard. 

A current-limiting circuit protects the transmitter output 
stage from damage caused by accidentai short-circuit to 
either positive or negative supply voltage, although power 
dissipation increases during this fault condition. 

A thermal protection circuit protects the IC from damage 
by switching off the transmitter if the junction temperature 
exceeds a value of approximately 165 oC. Because the 
transmitter dissipates most of the power, the power 
dissipation and temperature of the IC is reduced. Ail other 
IC funclions continue to operate. The transmitter off-state 
resets when pin TXD Goes HIGH. The thermal protection 
circuit is particularty needed when a bus line short-circuits. 

The pins CANH and CANL are protected from automotive 
electrical transients (according te "ISO 763r, see FIQ.4). 

TJA1050 

Control pin S allows two operating modes to be selected: 
high-speed mode or silent mode. 

The high-speed mode is the normal operating mode and is 
selected by connecting pin S to ground. ft is the default 
mode if pin S is nct connected. However, to ensure EMI 
performance in applications using only the high-speed 
mode, it is recommended that pin S is connected to 
ground. 

ln the silent mode, the transmitter is disabled. Ail other 
IC functions continue to operate. The silent mode is 
selected by connecting pin S to Vcc and cao be used te 
prevent networ1t communication from being blocked, due 
to a CAN controller which is out of control. 

A 'TXD dominant time-ouf timer circuit prevents the bus 
lines being driven to a permanent dominant state (blocking 
ail networ1t communication) if pin TXD is forced 
permanenUy LOW by a hardware and/or software 
application failure. The timer is triggered by a negative 
edge on pin TXD. If the duralion of the LOW-level on 
pin TXO exceeds the internai timervalue, the transmitter is 
disabled, driving the bus into a recessive state. The timer 
is reset by a positive edge on pin TXD. 

Table 1 Function table of the CAN transceiver; X = don't care 

Ycç TXD S CANH CANL BUSSTATE RXD 

4.75 V te 5.25 V LOW LOW(or HIGH LOW dominant LOW 
floating) 

4.75 V te 5.25 V X HIGH O·5Vcc O·5Vcc recessive HIGH 

4.75 V te 5.25 V HIGH (or X O·5Vcc O·5Vcc recessive HIGH 
floating) 

<2 V (nat powered) X X OV<VCANH<VCC OV<VCANl <Vcc reœssive X 
2 V<Vcç < 4.75 V >2V X OV <VCANH <Vcc OV<VCANl <Vcc recessive X 

BLOCK DlAGRAM 

3 
S-+~-----r------~ 

T 
CANH 

25 
W 

RXD 

2S 
W 

CANL 
6 

vref+-t.:......_-~ 

GND 

Ftg.1 Block dlagram. 
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Philips Semiconductors Product specification 

High speed CAN transceiver TJA1050 

CHARACTERlSTICS 
Vcc = 4.75 V to 5.25 V; Tvj = ~O oC to +150 oC; Rt. = 60 n unless specified otherwise; ail voltages are referenced to 
GND (pin 2); positive currents f10w into the IC; see notes 1 and 2. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

Suppty (pin Vee) 

Icc supply current dominant; VTXD = 0 V 25 50 75 mA 
recessive; VT)(D = Vcc 2.5 5 10 mA 

Transmitter data input (pin TXD) 

VIH HIGH-Ievel input voltage output recessive 2.0 - Vcc +0.3 V 

Vil LOW-Ievel input voltage output dominant -0.3 - +0.8 V 

IIH HIGH-Ievel input QJrrent VTXD =Vcc -5 0 +5 J1A 
IlL LOW-Ievel input QJrrent VTXO=OV -100 -200 -300 J1A 
~ input capacitance nottested - 5 10 pF 

Mode select input (pin S) 

VIH HIGH-Ievel input voltage silent mode 2.0 - Vcc +0.3 V 

Vil LOW-Ievel input voltage high-speed mode -0.3 - +0.8 V 

IIH HIGH-Ievel input current Vs=2V 20 30 50 J1A 
III LOW-Ievel input current Vs =0.8V 15 30 45 J1A 
Receiver data output (pin RXD) 

IOH HIGH-Ievel output current VRXO = O·7Vec -2 -6 -15 mA 

IOl LOW-Ievel output current VRXO=O.45V 2 8.5 20 mA 

Reference voltage output (pin Vref) 

Vref reference output voltage -50 J1A < IVref < +50 J1A O.45Vcc O·5Vcc O·55Vcc V 

Bus lines (pins CANH and CANL) 

Vo(reces)(CANH) recessive bus voltage at VTXD = Vec; no load 2.0 2.5 3.0 V 
pinCANH 

Vo(reces)(CANl) reœssive bus voltage at VTXO = Vec; no Joad 2.0 2.5 3.0 V 
pinCANL 

lo(reces)(CANH) reœssive output QJrrent at -27 V < VCANH < +32 V; -2.0 - +2.5 mA 
pin CANH o V < Vcc < 5.25 V 

lo(reces)(CANL) reœssive output current at -27 V < VCANl < +32 V; -2.0 - +2.5 mA 
pin CANL OV<Vcc< 5.25 V 

VO(dom){CANH) dominant output voltage at VTXD =OV 3.0 3.6 4.25 V 
pin CANH 

V o(dom){CANl) dominant output voltage at VTXD =OV 0.5 1.4 1.75 V 
pin CANL 

Vi(dif){bus) differential bus input voltage VTXO = 0 V; dominant; 1.5 2.25 3.0 V 
(VCANH-VCANd 42.5 n < Rt. <60 n 

VTXD = Vec; reœssive; -50 0 +50 mV 
no Ioad 
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HCPL0600, HCPL0601, HCPL0611, 
HCPL0637, HCPL0638, HCPL0639 
High Speed-10 MBitis Logic Gate Optocouplers 

Single Channel: HCPL06OO, HCPL0601, HCPL0611 
Dual Channel: HCPL0637, HCPL0638, HCPL0639 

Features 
• Compact S08 package 
• Very high speed-10 MBit/s 

• Sl4)erior CMR 

• Loglc gale output 
• Strobable OU1put (single chamel devices) 

• Wired OR-open coUector 
• U.L recognized (File # E90700) 
• IEC60747-5-2 approved (VDE option) 

- HCPlO6OO, HCPL..0601, HCPl0611 only 

Applications 

• Ground Ioop elimination 
• LSTTl to TTL, LSTTL or 5-voit CMOS 
• Une reœl\lef, data transmission 

• Data multlplexing 

• Switchlng power supplies 
• Pulse transformer replacement 
• Computer-peripheral interface 

, 

Ver:; 

, 
, V, 

VF t Vo 

NIC GND 

Slngle-channel circuit drawlng 
(HCPL0600. HCPL0601 and HCPL0611) 

Truth Table (Positive Logic) 

Description 
The HCPL06XX optocouplers consist of an AlGaAS 
LED, optlcally coupled to a very high speed Integrated 
phoUHfetector Iogic gate with a strobable OU1put (Single 
cnameJ deIIIces). me deViœS are housed ln a compact 
small-ouUine package. This OU1put matures an open col· 
lector, thereby permitting wired OR 0U1puts. The 
HCPL0600, HCPl0601 and HCPL0611 OU1put conslsts 
of bipolar transistors on a blpolar process whlle the 
HCPL0637, HCPL0638, and HCPL0639 OU1put consists 
of bipolar transistors on a CMOS process for raduced 
power consumptlon. The coupled parameters are guar­
anteed over the temperature range of -40"C to +85"C. 
An Internai noise shleld provides superior common 
mode rejectlon. 

Duakhannel circuit drawlng 
(HCPL0637. HCPUJ638 and HCPL0639) 

Input Enable Output 
H H L 

L H H 

H L H 

L L H 

H· NC· L* 

L* NC' H· 

*Dual channel devlces or single channel devlœs WIth pin 7 not connected. 
A O.1IJF bypass capacitor must be connected between pins 8 and 5. (See note 1) 
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Electrical Characteristics (TA = ...woc to +85°C unless otherwise specified.) 

Individual Component Characteristics 

Symbol Parameter Test Conditions 

EMmER 

VF Input Forward VoIlage IF= 10mA 

TA =25°C 

BvR Input Reverse Breakdown Voltage IR = 10jJA 

AVF/J1TA Input Diode Temperature Coefficient IF= 10mA 

DETECTOR 

ICCH High Level Supply Current IF=OmA, 1 VE=0.5V Single Channel 
Vcc=5.SV Dual Channel 

Ica. Law Level Supply Current IF= 10mA, 1 VE=0.5V Single Channel 
Vcc =5.SV Dual Channel 

IEl Law Level Enable Current Vcc = S.sv, VE = O.SV Single Channel 

IEH High Level Enable Current Vcc = S.SV, VE = 2.0V Single Channel 

VEH High Level Enable Voilage Vcc = S.SV, IF = 10mA Single Channel 

VEl Law Level Enable Voltage Vcc = S.SV, IF = 1 0mA(2) Single Channel 

Min. 

5.0 

2.0 

Typical Performance Curves (HCPL0600, HCPL0601 and HCPL0611 only) 

Typ.* Max. Unit 

1.8 V 

1.75 

V 

·1.5 mVrc 

10 mA 

15 

13 mA 

21 

-1.6 mA 

-1.6 mA 

V 

0.8 V 

Fig. 1 Forward Current vs. Input Forward Voltage Fig. 2 Output Voltage vs. Forward Current 
100 8,..---,..---,..---,..---,..----, 

< 10 L,'" /. '/'/ 
S-
I-

- -
TA = 85"C 

Z 
W 
II: 
II: 

, , .-
TA =7O"C "- LI IJ ITA=..w'C 

:::1 
0 ~ TA=25"C 

C ~ 1 

~ 0.1 

II: 

f2 

l, 'V 1 ' TA=O"C 

Il -1 1 

1 1 1 1 
1 

...!- 0.01 J~/ Il 1 1 ..... _ .. -. .-.. _--"" .. _-"_ . _._ .. . .. . _- .-,--_.- --

-1-- -1--

" 1 I l 

0.001 / 1 J o~--~ __ ~ __ ~ ___ ~_~ 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 o 2 3 4 5 

VF - FORWARD VOlTAGE (V) IF _ FORWARD INPUT CURRENT (mA) 
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Figure 29. UART Timing in Mode 1 T89C51 CC01 . UART 

SMOD~~------------------------------------~I 
FE 

,.. ............... 6 .. .. 

SMODO=1--------------------------------------~--------

Figure 30. UART Timing in Modes 2 and 3 

RI 1 
SMODO=OI--------------------------------------~ 

RI ,--
SMODO=1----------------------------------------J 

FE 
.......... 

SMODO=1----~------------------------------------~~--

Table 30. SCON Register 

SCON (S:98h) 
SeIiaI Conlrol Regisler 

Table 34. PCON Regisler 

PCON (S:87h) 
Po Control R . t 

4 

wer eglS er 1 FElSIIO 1 SII1 SII2 REN 188 RB8 n RI 

Dit an 
7 6 5 4 3 2 1 0 Humber - -1 

811001 
1 

SMODO 
1 - 1 

POF 
1 

GF1 
1 

GFO 
1 

PD 
1 

IDL 
1 F ........ Enar bit (SIIODC>o11 

7 FE CIaar 10 ....... arror 1iIda, not dean!Kf by a valid stop tn 

BII BH Set by hal'tfwlw wheo an invaid s10p bit is detected. 

Number Il,,,,,,,,,,*, Dnc:riptlon 
- .... - .... (SIIOœoG) SMO 

SerIaI port 11_ bit 1 

_ .. SM1for_""" ____ 

7 SMOD1 
Set to select dotJb,. baud rate in mode '. 2 or 3. SeriaI part Mode bit 1 

~ --Seria' port _ bit 0 
a SM1 

Q Q Shtft RegiltefF'xw.112 (or Fxw. 18 n mode X2) 
6 SMODO Clear to select SMO M in SCON regIsler. 0 , &-bit I.JARTV8riatM 

Set to oelect FE bit ln SCON registsr. 1 0 9-bit UARTFxw,.J64 Of' FIfblI32 
1 1 

_ UARrV8riobIo 

5 -.cl SeriaI part lIode 2 bltlMurtlprocenor eo. ... unIcIIIIon E.nabIe bit 
The YlIlue ",ad !rom lIlis bit is indeœrminale. Do no! set lIlis bit. 5 5M2 a- ta disabMt rnuftiprOceuor oommunication faab.lre. 

_.otrFlag Set '" enabIe muRlproceaor communication reature in mode 2 and 3. 

4 POF 
Clear to recogniZe neld _Iype. RllmpHon ERable bit 
Set by _re when VCC lises from a to ils nominal voltage. can also be set • REN a-todisablel8rialrec:eption:. 

by software. Set ta enable serili reœpüon. 

Generol-purpooe Flog ~mltter BII: 8IN1nth bit to tran.mlt ln modal 2 Md 3 
3 188 aear 10 tJansmj a !agio C in the 9th bit 

3 GF1 Clearad by usar for genera~püIJlOS8 usage. Set la tr.nInWt. 5ogtc: 1 in the 9U1 bit. 
Set by user loT genera~pu"""" usage. 

RecetverBIt IINIntIw bI ~ ln modn 2 Md 3 
Generol-purpooe Flog 2 RBa CeawI br ha'dware if 9th bit raceived is a bgic O. 

2 GFO CIe.rad by use< for genera~purpose usage. Sot by"'_ W9Ih trit _ is 0"'" 1. 
Set by uoer fa< genera~rpose usage. T_'_ .... 
_ r.Qown modo bit , TI 

0-10 __ 

1 PD Cleared by haldware when _ DCCl"'. Set bp t.dwat'8 allha end rA the 81'1 billime in mode 0 0( at the begiMing 0( Ihe 

Set to enter power-down mode. Ilop bit., ". ether modes. 

.... m_bit 
..... ................. 0-"' __ 

a IOL Clear by hardware when inteITupt Of ntse1 ocau". 0 RI 
Set by ~rdwate .. the end oflhe eth bit time ln mode 0, lM Figure 29. and 

Set ID enIef il,. mode. FJQUre 30. in the ether modes. 
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T89C51 CC01 : TIMER1 

Mode 2 (8-bit TImer with Auto­
Reload) 

Mode 2 configures Timer 1 as an 8-bit Timer (TL 1 register) that automatically reloads 
tram TH1 register (see Figure 33). TL 1 overflow sets TF1 flag in TCON register and 
reloads TL 1 with the contents of TH1 , which is preset by software. When the interrupt 
request is serviced, hardware clears TF1. The reload leaves TH1 unchanged. The next 
reload value may be changed at any time by writing it ta TH1 register. 

Figure 33. Timer/Counter x (x ::: 0 or 1) in Mode 2 
See the "Clock" section 

Table 36. TMOD Register 

TMOD (S:89h) 
TlmerlCounler Mode Control Reglster 

7 6 

1 GATEI 1 CfTI. 1 1111 1101 

BIt SH 
Humber ... monlc DaaIptIon 

_, Gallng ~ BH 

2 

GATEO 

7 GATEI CIe ... ID...- Timor 1 whenevM TRI bit ia se!. 

ilIa 

SetlDenabie Tlmer 1 onIy _001. pn;o h;ghand TRI bit;ose!. 

TImer 1 CounI8rlTlmor _ RH 

-
6 ClTI_ CIoar fc< limer 0I)e!1Iti0n: romer 1 coums !he __ Sys1em cIock. 

SetlorCounteroporatlon: r""",1 countsnagatiVetransitionsonextemal p;n Tt. 

5 MIl 
TImorI __ BIIs 

Ml1MQ1Qgeratjog mode 
o 0M0de 0: 8-brt limerlCounter (THI)"';!h 5-brt prescaler (11.11. 

4 MOI o lMode 1: 1_ rlll1efiCou_. 
1 0M0de:Z: 8-brt _ TlmOfICotJ_ (TU"" 
1 1Mode 3; Tmer 1 halted. Reteins count 

_. GaUna C_ BH 

3 GATEO CJear to enabIe limer 0 whenever TRO bit ÎS set. 
Sai to enabIe Tlmer/Counler 0 onIy whU. INTO# p;n la Ngh and TRU b;t la set. 

TImor' c:oum.mm.r _ BH 
2 crro- CIear for Tlmer 0I)e!1Iti0n: TImor 0 counts!he __ Sys1em cIock. 

Set for Counter _ration: romer 0 counis negatiVe transitions on extemaI p;n TO. 
11rnor. __ BIt 

1 MIO M10M00Qperating mode 
o 0M0de 0: 8-brt Timer/Counte. (THOI"';!h 5-bil prescalor (TLOI. 
o lMode 1: 1_ r ..... iCountar. 

0 MIlO 
1 0M0de 2: 8-b~ ___ TimerlCou_ (TLOf' 
1 1Mode 3: n.O la an 8-bit TmerlCoooter 

THO is an a.bit limer using TlfTler 1 '8 TRO and TFO bits. 

Table 39. TH1 Regisler 

TH1 (S:8Dh) 
limer 1 High Byte Register 

Overflow 
TFx 

TCONreg 

Timerx 
Interrupt 
Request 

Table 35. TCON Register 

TCON (S:88h) 
Tlmer/Counter Control Register 

6 1 3 o 
TF1 TRI TFO lRO lEI !TI IEO rra 

BH BIt 
Numbe< 

_le 
DeoctIpUon 

TIma., 0verII0w Alli! 
7 TF1 Cleared by hardware when proœssor __ ta ;nlerrupt routIna 

SaI by lIan:Mar8 on r.-lCounler CM!r1Iow. _ r..,., 1 reg;sœr o .... r1Iowa. 

TImor 1 Run Control Bit 
8 TRI Clear ta tum of limerJCounter 1. 

SaI to tum on Tlmer/Cou_l. 

llmer a 0verII0w AIIII 
5 TFO Cleared by hardware whon proceasor _ ta ;nlerrupt routine. 

SaI by haIdware on rlll1efiCounter over1low. when liner 0 r1!gister over1lowa. 

TIma.O Run Control BH 
4 TRO Csar tg tum oflimer/Counter o. 

SaI ID tum on TlmeriCou_ O. 

InUnupt 1 Edge Flog 
3 lEI Cleared by hardware whon mtomIpt is processed œ edg&-1riggenId (see rrt). 

Set by hardware when external interrupt is detected on 1NT1# pin. 

lnUnupt 1 Typo Control BIt 
2 !TI Clear ta seled Iaw I""et active (Iovellriggenld) 10. ext.mallnlerrupl 1 ~NTI#). 

SaI to S8Ied faIIlng edge actIIIe (edge 1I1gger8d) fc< eXlemallnlerrupt 1. 

InUnupt a Edge FIII!I 
1 IEO Clellred by hanIwoie whon InIsmJpt la prœessed W edge-1riggenId (seo !TO). 

SaI by hardware when extemaI interrupt ia detected on INTO# p;n. 

In1Mrupt a Type Control BIt 
0 !TO Clear ID select Iaw Ievet active (Iovel triggered) for extemal ;nterrupt 0 (INTO#). 

SaI ID select faIIlng edge actIIIe (edge biggered) fc< __ 8\1errupt O. 

Table 40. TL 1 Register 

Tl1 (S:8Bh) 
Timer 1 Law Byte Register 

o 
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