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ABSTRACT

The purpose of this special project is to a study of the principle of Logic Analyzer
that use to keep digital data. This'Logic Analyzer interface via /O module, PCI Card and
T89C51RD2._microprocessor board. This system has 8 input data channels and 1024
bytes of buffer memory. The result of experiment has sampling rate at 200 KHz and
maximum frequency at 50-KHz. When the result of experiment compare with HP1663C

Logic Analyzer, the efficiency are good.
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internsl
Chock
Extesnal Cloek
System Multiple i } Display
Uader Channel Memory =1 Display
“"1/ Y| Genncrator
Test Probe
1.
Lf External Trigner

911 2.4 vdenlaasunsutaniahliessedneuiladiaes
anaAnaNRaeeTasseanewladined  Raanasaiudayanuanea  Livane
| o a o/ o/ d’ 63| o/ 2 aa [~1 o o/
deadryeyanuluiaaniaanin  uasdrynuinesnsnasitluludnwnizdeysfaneailuafu
(Sequential Digital Data) Layaunganaziansgluunaasdynyaslinatauuuiy nsdiia
(Timing), §14&a3 (Binary), F1UAWMN (Hex.) At A nufanlnaznsNaINTeELNENNg
o Y o d”
naulsinetl
n15viuaaATasaaanau ladidas
1. System Under Test Aaginsninazinunldvinnisdndtynrnannipsasasanaunlad
EhH
2. Multiple channel probe Aa Aamsaaqudtyeyinsann System Under Test @1aazdl 8
Channel 38 16 Channel AMNLARNANLIRLD9LATEN)
3. Memory Ae wiheanualdlunisfivdeyanldainnisdndyoyinudiun el
nafiudeysresiaseasaednauiladiae il azianisiuuwuy FIFO(first in first out)
4. Display Generator At @aUNNUIAG Y YIUNAZULAAINIINIINAE

i =) o dlv 1'%
5. Display A® fuansdtyanouininls
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6. Inter-External clock A  &aunauunfniinnutindlddynandanianisnies

1
o o

URUS(Sync) uszndnedayauasiitihandadian) wardynaesarasaznnli

v o

'
o

Ao ¥ yal v =
&oyouadnlAuANNYNABILATINEIATIG
i A ] dlo a o/ o o‘d’f d{l d‘ o Y a [ % QI ]
7. Trigger A A3UNNINITNARALLEUNNATUUNN Wwanaznlming aga;qmmmmgu

1
¥ a

fayanazlifiulumisaainnan Taevialdnisvisni 3 Uszinndail
a o a dgl ] o o ¥ dl o Y a
— naviinnnauen dyninaiatazdeiadainntauendnll e iiannis
Gugudeyaandunn el nasiudeyaluniaaaiindn(Memory)fiazizn
F
1
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— msvisnmely aziinneviandasdayayans visninafiaede
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— nasviEndeeiiaManual)  flunsnszduivaliieadynuiadaeiia  Tae
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2 3 gailnenssung ba

@mﬂﬁmﬂi‘iﬁJW%iﬂ(Peripheral Component Interconnect; PCl) Wludanndeunn
wazilaonuifludaszannldsamesnlsiuainuiauiuatnaunn Tneanizlueses
penRamefdouyapafiinnliifuiadwiugunaallele  TaiEleNysz@vsnmgannn
frsugnsaflelennufagalugaiiaaiiu vy nfaduiuseusaina nifadnuiuszuy

A | | a c dl o o [ o
Fiedne (LAN) wiaaaduaNAds uwavau wiasgulutaatiu dwuslildanadoayin

1

Foua 64 14U MuRANE 66 MHz Geassinldiaauisalunisiraimdayageds 528 A1

a = A

o
lUFAeRunT etssannt 4224 Wudiudasedun wanwileanll Taddledslfiunig

aanuuLieAnslszudalunisesniuugnsnilelesie iaialeldinasuannis
Gt llfE wasdesnansaaiuayuiasuliEndes

Taidleldfunsnamnuatuayunisidnlitasilsameivacasiin  Tasaaing
mﬁ“ﬂmmﬁmﬁ%%ﬂi:ﬂ@ué’qsmziuﬁqﬁﬁuﬁﬁmuﬁqiﬂ dsznudoyayruunfiniuuudsiagia
wazldn1smauAnuuLialULAuTnans

i1 25\¢ wandliudsnnsldraiilalusuuiiatsmamedfides  nnslduion
AILAN  DRAM v sz nauden (bridge)fuliafdle - doelinasinausandy
TsamefidullFeealfnsedunaziianuizalunisinaaugs wiaerLAue i
wlafllugs  Astaaanufalunismacnuaesiandlearauansasltainaasiares

Y

gl doulusuiiismamefnanes fuandlugl 2.6 b szunetatlszneusieilaid

Taldunnndnmiiaa FeanimendadniiiandnraesLULNATUAYUNITN N WANIY
1 o o dl ] o o Ao 3 o = o 9

mheAnuamdn  uazaznmdensaiuliandlethost bridge) winuesmsaiu ansld

dl | o £ Adl G| o g o 6 o aa o o

azndendasiauinfiuinmas s lilswagesuaziandleninnuuanainiiy sy

dnesinlinnssu-dedayaiiulllfet ey

2.3.1 Tase@snquuuLa

o

Tafdlaanadaliiieuluszuy 32 O vide 64 Jafld A19192.3 LansdnyyIod

3
o X
U

HaRuldeusuan 49 aredayaudmiutaidle Seuseanmuninnidunguas
. 2 o o a @
— System pins: Usznausqadaly 1w Ann uasday1aiaidnszuu(reset)
— Address and Data pins: Usznaudasanadeyauins 32 1du deaauiuniviinmidu
anedanadviuuenmumiuazatadays areaw lunquilaziauinlunig

wilapaNuung LarAIAdaLanedoy ey
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(b) Typical server system

51l 2.5 faatanniinanssuindle

Processor
Cache
. Toti
Bridge/ Audio l\;li?i(lf?)n
memory DRAM
controller
PCI bus |
LAN SCSI Expansion i i
bus bridge Graphies
Base 1/0
devices
I Expansionbus |
(a) Typical desktop system
Processor/ Processor/ Memory
cache cache controller DRAM
System bus |
Host bridge Host bridge
PCl bus l | PCT Bus ]
Expansion Expansion |SCS] l ISCSII ILAN l LLAN i
bus bridge bus bridge

PCI to PCI
bridge
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Interface Control pins: m‘l_l@Nﬁﬂﬁ@&%@’]‘ﬂ’ﬂd?ﬁﬂﬂ’]?iji‘ﬂi‘i‘ﬁJ(transaction) LA

AALFTENNNTTINLDIZNINAILANADIWELAZTIN NN

Arbitration pins: gneilunguillildanenldeuson gunsallalaudazsianaiisam
S SRR S oo
iy master  azllanedinisfuresnuesidiansaiudounaununisldis

(arbiter) T@3maAILANNT 8

Error Reporting pins: M lun1ssaenuanuiianaiaiaiatintu

vllS/dS./ ° a

wanwitaanndaninuaaatiang lad1auuil flalaRdan 1N uARNL AN A

Al =

anadoyeunaan 51 @uAsuansluniee. 24 fafludounanadvisa i l4R 16
Usznausaangusing Al

o

£ [~ dl = v o o o‘d’ % a [ 5 'S
Interrupt_pins: Wudruieaslidaniualnsaifaunsoa¥edy g nbumasing

oo

|
A

16 Fadflusnenanizlildldnusanmiauane arbitration pins BuAsgUnsndusias

Faaziignerinterrupt naesaueandansadaiunics A ANEuNa TN

Cache Support pins: AWMANUATLARLAENNIUIBINUIATNRLUNNSAINTOT
#3landaglunisnremiayaseuindhlsrdasiugiinenilale - wiiearuanil

n191uluuLLN 3en9n snoopy cache protocol

64-bit Bus Extension pins: senausiaa@naftuaynne 32 11 AN NIUaauIZuIna

|
o

nsdemunishagiudayansondfvaedyaioalndan 32 @ el
anadunrmuawin 64 O aeduaraanlunduildlunisudannumang waznig
nraadaudtyInd uazilszneusitaarednugonen 2.@unldlunisanasginsalid

a2 # lun1sldany 64 @ulunnsaasns

JTAG/Boundary Scan- pins:-@18dayamamil autayun1smagauiendunianie

ma‘ﬁwmmmmmgm IEEE1149.1
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Adafdla
dgl 1

Aanssufiiinluasilugiuuuressnensganasy (transaction) seWdNgEUNIFHAGR
(Initiator or master) fuiilvune (target) WagEun1sAnsasiaNIsAILANLTE Usznisien
azfeaninvualssinnaassianisgsnssuiinidsanifisgy  Tustwdnanisdeinumiiiagues

o . . & o 2 ey
18IN"9g9N958 ANL@eans C/BR azgniunlflunisivuatszinnil mdeiline

Destination Type Description
System Pins

CLK in Provides timing for all transactions and is sampled by all inputs on the rising
edge. Clock rates up to 33 MHz are supported.

RST# in Forces all PCl-specifics, sequencers, and signals to an initialized state.

Address and Data Pins

AD[31::0] t/s Multiplexed lines used for address and data.

C/BE[3::0]# t/s
Multiplexed bus command and byte enable signals. During the data phase, the
lines indicate which of the four byte lanes carry meaningful data.

PAR t/s 4 . :

Provides even parity across AD and C/BE lines one clock cycle later. The
master drives PAR for address and write data phases; the target drives PAR for
read data phases.

Interface Control Pins

FRAMER g Driven by current master to indicate the start and duration of a transaction. It is
asserted at the start and deasserted when the initiator is ready to begin the final
data phases.

IR J9 Initiator Ready. Driven by current bus master (initiator of transaction). During a
read, indicates that the master is prepared to accept data; during a wire,
indicates that valid data are present on AD

IRDE i Target Ready. Driven by the target (selected device). During a read, indicates
that valid data are present on AD; during a write, indicates that target is ready
to accept data.

STOP# sht/s
Indicates that current target wishes the initiator to stop the current transaction.

IDSEL in Initialization Device Select. Used as a chip select during configuration read and
write transactions.

DEVSEL in Device Select. Asserted by target when it has recognized its address. Indicates
to current initiator whether any device has been selected.

Arbitration Pins

REQ# ts Indicates to the arbiter that this device requires use of the bus. This is a device-
specific point-to-point line.

GNT# ts Indicates to the device that the arbiter has granted bus access. This is a device-
specific point-to-point line.

Error Reporting Pins

PERR# sit/s Parity Error.Indicates a data parity error is detected by a target during a write
data phase or by an initiator during a reading data phase

SERR# o/d System Error. May be pulsed by any device to report address parity errors and
critical errors other than parity.

A19797 2:3 draifturunasngtatydasanatlnenssuin e
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n.zll o ] -zll QI a aal
AN3197 2.4 anafundiuiiinifnaesanntlnanssuile

Designation | Type Description
Interrupt Pins
INTA# o/d Used to request an interrupt.
INTB# o/d Used to request an interrupt; only has meaning on a multifunction device.
INTC# o/d Used to request an interrupt; only has meaning on a multifunction device.
INTD# o/d Used to request an interrupt; only has meaning on a multifunction device.
Cache Support Pins
SBO# infout Snoop Backoff. Indicates a hit to a modified line.
SDONE# in/out Snoop Done. Indicates the status of snoop for the current accent. Asserted
when snoop has been completed.
64-bit Bus Extension Pins
AD[63::32] t/s Multiplexed lines used for address and data to extend bus to 64 bits.
C/BE[7:A# t/s
Multiplexed bus command and byte enable signals. During the address phase,
the lines provide additional bus commands. During the data phase, the lines
indicate which of the four extented byte lanes carry meaningful data.
REQ64# sit/s Used to request 64-bit transfer.
ACK64# sit/s Indicates target is willing to perform 64-bit transfer.
PAR64 t/s
Provides even parity across extended AD and C/BE lines one clock cycle later.
JTAG/Boundary Scan Pins
TCK in Test Clock. Used to clock state information and test data into and out of the
device during boundary scan.
TDI in Test Input. Used to serially shift test data and instructions into the device.
TDO out
Test Output. Used to serially shift test data and instructions out of the device.
™S in Test Mode Select. Used to control state of test access port controller.
TRST# in Test Reset Select. Used to initialize test access port controller.
in Input-only signal
out Output-only signal
t/s Bidirectional, Tri-state, 1/O signal

slt/s Sustained tri-state signal driven by only one owner at a time

o/d Open drain: allows multiple devices to share as a wire-OR

4 SignalOs active state occurs at low voltage
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Interrupt acknowledge: nMsravfUBwmnasing uadsdmiunisanunaineauun
o o c‘cl' o £ dl [~ 1 a oo/ ¢ o aa o
dnviuainsafinmimidumise rouanBuimeFwiuuliandle anedryaynod
Arundsdayalaigninanldluiunewi

1
=

Special cycle: AdedImzassauAngniunld TaadnEusunisdeansunliant
T8 Tunnsnszanadnnans dmanadhmsnandan i

/O Read and Write: nsanuuaztiunnlele ldlunisdnelendayasendnedGung

Aafauazmbaniualale  giUnsallalaudazsisaziimumisniluegiluaasiomes

o/ o ] dl o 73 d‘&/
wazanedynuuanmumnisnes  gnuanaldszyainsailelensiasnis  uazuen

Ll

1 dl 4 ' o A o‘?x’/
dayaisiaenistaeleullds vraniangunsalitiug

Memory Read: Nrauuineinania Memory Read Line @1eidoyynudiniunig

ANUMUILIAINAY WAY Memory Read Multiple N188711L98IAINNANMAEATY N
sl lunastinuemsdialeudays - Fufsaulutinauiisassaun@nn  ns
wilamaunu 189N ATTNRL UG NUIANLIANMNAEAN NS INIANT 18 atluayy
A1TARANITYNINMUAINANMAN | TUMeeA9INAY  cache  vigall  flinng
avuayy nnschelandeyaidrgrivaeanaanmistiaginsataznssniruanedny o
cache-lines vsaiiluanmuzassudan AmAsdviunnseudeyansaiugnasunaly
Tup919. 3.5 A& Memory: Write Jigmiuinasaneleudayadnguisaainuaniy
NN UL LU RNYFANINNGIH ANGS  Memory Write and Invalidate 114%n
% 1 o dJ A 1 dg’ t% [ o 1 =
dayaaamiogaananluniieasatuaing wirennndiid uazlinisfulsyiudnazi
% . 1 £ Ad’ ¥ o K 1 i o/ dj [~

dayaluane cache line atieipenilauduargniimnashmioannnuaman sad

nsinuthRiiunndagsain cache asmingAINAMAN

Configuration Read: n9#81U401Usss UL WA Configuration Write nnstheninanue

seun doaldgunsaiiviuindy  master gunazyFulgedayaniaunldlunig

] o o

6 o . . o‘t:ll a oy
AYLIANADIUNNTIUNINIY (configuration parameters) lu@ﬂﬂ?mm‘n@m@ﬂumwsﬁ

la Feginsaindlaurazdu analsaanasaArLANNITNIIUNINTS 256 fa At g
Tuszndennswsisanginsallindanldnu uaznisilaaunlasaniunisaiiiauaes

aunsaldu

Dual Access Cycle: mslfanetfag gnldleagdFusunisdeanslunisszydnnig

a al

daansasanldaneviadu 64 v
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AN3192.5 NMautlamnumunaadeaudeyaluaninanssuiidle

Read Command Type For Cachable Memory For noncachable Memory
Bursting one-half or less of Bursting 2 data transfer
Memory Read
a cache line cycle or less

Bursting more than one-
Bursting 3 to 12 data

Memory Read Line half a cache line to three
transfers

cache lines

Bursting more than three Bursting more than 12 data

Memory Read Multiple
cache lines transfers

2.3.2 mstARaugetaya

Ansmdautadayausazaiuuaiale Sandnfiansinganssu (ransaction) AR

wikaalsznaudan funaunisiauasueiiat] (address phase) ¥iAsY wazduRauUNIg
v k2 Zl/ 1

1 4 dl dqj a 1 ¥ dl a dgl d'
LARAUENEIBNA (data phase) AU NUBLNUIATS mﬂﬂu%@ﬁmﬂmimwﬂm&@wLﬂmu‘wm

a

b

(33

A5 dounastiufindayaduffaauludnsnzko iy

CLK
1

3 3 5 7
| (;? i 1
FRAME# I 1 1
I i @ |
h“@< i 5 A
AD Y ) A, ),\T;}-l . X DATA-2 X DATA-3 ‘ D s
| |

I © L@ ! l I
C/BE# —l—(BUS CMDX Byte enable X Byte enable X Byte Enable ‘>— @l— =
1

4
I
]
|

e e
L WL £ o0
o = =y

| | 1 1 1 | I I
1 [N N 1 1 1 1 | | |
RDY# | N~ NNl ! I 1 ! I _6_|
! ! 1 : L z L E |
e S 5_9_= g z £
TRDY# -/ 1 | _\____; | _L: f =/ :
: ~ | | _: lI T | T I
) T T I [ e
DEVSEL# -/ X l
-t > L - >
Address phase Data phase Data phase Data phase
5 <t >
Wait state Wait state Wait state
- Bus transaction L

51l 2.6 negudeyalusaninanssuiale

58707
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31 2.6 uansiamzaiifaulunsingsnssudtudeys wrnsalianueaingy

dszanoudoanans  uazaiaduludamnsteaiy  dududasgaviereusazaeranniing

ginsafluriaazamaseudyonnluianeuFufurensenunding - deliilAewnnisalii

AATUAINA S

a)

A - A 9a = Y v Y v v & -
idlagilnsal master viegEunisdearsliidnmugumsldnutanss ezl
o 1'%

nsTLauMingsnssudaanislddtygins FRAME  T9azpsagasineilaunseii

master Mdedtyannudiayagagatieeaniiuds fiEunisdearsarldiumi

q

agidlmanednlunaedammuenfusmiiegfee  uazldAdadudayaiii

1l

T Ranadoyanns C/BE falugy

1
=

QI U n:ll 6 o 1 d‘ 2 a K
‘Vl@mL?NWHT@QQ\?T@UN’]‘WHWW&@Q @;ﬂﬂ@mﬂfmmmzm‘mmmuwgﬂm\ﬂmm

q

{1ng1el AD

{
a

fiBunnsingnsaciindamnznnsdedoynyandluate AD Teazinlfifia urnaround

a

cycle (UamAnagnAsluaingy) Naziinruivatdoanmmnide el

£ 74
v =

nsddaueniienafetaanadsneuning uwandunasizendaliduiy

s

ginsalifhaung §Enisdearsasilaswdoyannuuas C/BE avanlw

o o

naudtgns - AD - iuladigninsnldlunistonmdeya  HiEunisdeansazla

U
fayeynas IRDY i luléiae inauanliinsudnamesnienazdstayatausnudn
vsneazdednynne DEVSEL anenlimsiudimuealdmzannisiudays
wiauudn aniazdidag naedayadinians AD uwazlddoynins TRDY
P P R o Pnad o A
dhunietindiugn deyaluatedeyatiuFauienn
QJQI o d‘ i 2 dl % dldl dl o
JEunnsagansazdnudeyanaeusiuaedierauid®ning uazilasudonyiu
luang Enable line Wisanadasiunsdindoyalugastaly
Tushatnell  ansaliihwanefiasnissvazioansyazuils  amsENN1TAIML

nnsdeteyalugaiians (wazgasiell) dalulmyndedtycyios TRDY iauan
IHGunsdesmediariiifeyadeunlusserufinadald  Feffisums
dl < o k7 o dl £ [ o’ 9
daansiazldaudeyaludamzufninin usdensdedtynyins Byte Enable 13

e o . p
AINIAN TayatandadazgnaulusauwIRnanun
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|
=

Juszndneassanfinaivn gunsalihvsnaaylddeyaganiadillluda w

'
7

atinalsfimalusatneil  fEunsdearsdshinfennaziudayaganiam  (1du
Tiefifa) Faiudangadedoynns IRDY Teazifunalidfeyagaianudey

a Q

TutaunundntnFAniianesauunfng

17

h) fEnnsdesnmaudndeyatanauiugngaing Agne NIRRTy

b

2

=

dl Y% 6 U dld ] o/ %
FRAME iitauanlfiadnsalitihwanamsiudy URenisdedryanidngyagagaii

fFunnsieansazsosdadnyyns IRDY eenlyl Weven s udnaulesndaui
o Y £
wSudayagagariy

2

1
=

i) éwmmiﬁﬂmmwgmmim Anucyunod IRDY LW@TJ@@EITMU@H@U@@QW%&N LAY

gunsafiihwnefiasugndedoyasins TRDY uaz DEVSEL st

2.3.3 MaanAuAangAIuANLTE
v aa = o o | a o o o v a A £
Tafd ledinisnnanuntiusanaus uazitlussuydlagidd dmiunisinduiaeng
AauAumsidifa Taentsignsnl Master usiaziaaziianemufiIN12ALANITA REQ uay

o

GNT iiuaaamuied  aradnntiazsediugindunisaiunnadaunans  (Central

Arbiter) faugaslugl 2.7 mseaupntisAniniuaInasldizn1nies lunnsuanulfen

&eyeynad request-grant WiaN195e928LAT NN saRIRTULES

==

PCI arbiter

GNT# | <——

REQ#

GNTH | <g———]

REQ#
: REQ#F

GNT#

PCI PCI P( I

device device device

51%1 2.7 PCI Arbiter luannilnanssuidle
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Tudani1nuaIaaNn m‘gmﬁaﬁ?ﬂ@ TailAtuaRansanasaduiunisAniaany

pauputaien i lidauaudiunarsenaldiinemanen - ldieu viedsnslalunis

k1l 9

Foaufls  edndlsfimugineal master lutafidleazfieslaiuayqynliiiugaiueguia

b

AAUNAZNINIG

dl o o d‘ % g’/ o -dl 1 :J/ ) - Y
Immmﬂ‘um (sﬁ\‘iﬂﬁ‘Zﬂﬂ‘UﬂQﬁﬂJuﬁlﬂuﬂ’]?ﬂ’]ﬁuﬁW@% LASUUABUNITANIDY R

o a 1 %
AINNANINILAR)

o [ o

g1l 2.8 uanseddiigunial A uar B wenanufessanisaruanaTeiiansy

LMANITOIAY

De

1

A.

2

ns FosauiliiewnsaLa R Tints gilnsad A ladedtyayios REQ Wnan
grouAndatnany . (arbiter)  @ans0i fwaouillafneususenssey
AN Tk

TuszninsaaseLnAnfiviss aunsnl B Fesaansldtianisnisdadeyeyod
REQ 289AULadLd 1M

Tuaipeeiy grouaudounansisangialiainenl A muantalilae
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2.4 Tupalala
2.4.1 Tugadandu

Hafdunnsnnnuaesiugalele arunsautiseandungue sl
—  NN9ATLANLAZNNTTLIAN
— nsaeansszndnglilsiag
4 : .
— nsaeanssyndneginsnl
— nsdanisivivled

—  ANTATIRGALTRRANAIA

Hardulalanunate AnudainislunispIuANLaTN1edLLaT (Control and timing)
d’ ¥ Y 1 1 o/ o/ 6
WWenislszaruulideyaauisalnatuszndnaninaansnaluiugnsalniauen

[ o

DR UAUNTR9EaT

Faaghauiy  nispsugunsdneindeyasainginsalnieuenundelisiagites a1a

hol

D

Ly

1. WsimawefMnsRasaiulungalele \Wenssadeuanruzaesglnsnl

444

¥

o =
NEAINT 91

2. Tugaleladedayausnsaniuznduadle

¥

3. dednsalanansalieuld uazniesdazdiemdeya Tsaairefaziassanisdrem

F ]

fayarunseanadslildsiunalale

L1l

4. Tugaleleldfudeyatausn (8 Tn vise 16 fin) wnangnsainiauan

5. dayagndiemenanniugaleleselylifulusaaises
[ a oAl o o ¥ v ' o
dszuumedRawmasitavanldes  nslineusznindhlamaisesuaringalalaas
Adl ¥ o =~ o v d; o ¢ dl o s
\neadasiunistenseatia Tugalelaazsinsdaansiulsaamesuaraeansiugingad

d’ o o’d’ 2 o/ tal 1 d”
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o o a

— A90aATUAAIEY (command decoding): ‘Em@@lﬂiﬂﬁ*uﬁﬁﬁ”qmﬂTﬂ?Lsnmsn@ér Falne
UnRazdedny i unINianILANNI9NIIU (control bus) Faetinedu Tugale
Tedmsusadunafazfusdadu READ SECTOR, WRITE SECTOR, SEEK track
number, U8z SCAN record ID Adassdndmaesniufesinisdernusariime

ANNAE Teazdannetiagiuamdeys (data bus)
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%4

A - o p @ o =2 A o
— UAANAR (Data): Luﬂﬂ@qﬂ@ﬂﬂ?mﬂﬁ‘:ﬂﬂu HARTHAFITNLTIFTNIN ’NNM’]M@’]Lﬂu
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¥
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a
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¥
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o’ =3
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Hard disk W
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|
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Mouse

|
|
|

Kevboard i | ‘
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Ik 1 10° 104 1 10¢ 10 108 1’
Data rate (hps)

51#1 2.9 dmsinrsdasimdeyarasetnsallalelnaviall

v d' o = o a dl o ¥ a [
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(Error detection) waziuRazenlunisesudeianaadullfalusgaigas

2.4.2 Taseasnslugalala
Tugalalefiponsuansineiusnnuig - sTuitnandudeusazamuginenllels

Mauanftugaiugansaasuanls 3R 210 wasslaszunsuutvudend winlugalele
ldl TupaazidansenudouauIeuATeIAaNNaNafiN UNNAIB ATY N NGNS 1Tu )

o/ o/ d{l = 6" b d‘ ] 1 o ] o o’d’ 3]
MafananIadrraIneNAILFas doyangnasdaniugaazgnnseindiuinimasidu
aa '8 a 1 £ -ﬁl o g{’ aala o
Sasefdayn (Data register) a89HRENIIAL WANAINUBIAHTAARBTUAAIADIUE (status

. a d’ A (% Y o o Ll aa o
register) anuilviragasdalddmiunissasuaniunisaiinurssailnsallele Tagumes
uansgnuzdm i niusasmesduiunisacuAN  (control register)  lunnsFuAnds
prupumsnuEanidsages nsgeniaeniglulugaleleasAnseiulnasimeiig
aned N nsAILIAN lsgaesazldaraaruanluniseanmdsllialugalale
anedynumuauunaduatagnlisoaiugaes u nsaseuasestiavseginind uas

'
1=l

AU UULAPRANIUE Tupalelafiazsasannsnivfuazairananaaanagnineaadasiy

U

ginsoflelefinounuey  Tugalalawdazwhieaziivanenaiegianiziiuresnuiedasing
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Uszmagaiing Tugaleleasesiinssnzdmiunisauunisinsuglnsalleleimiuguer)

¥
21N
Interface to Interface to
system bus external device
PR 1 Data
. oxternal §
—'}i Data registers !4——-—— - ! \l e
YICC ‘
Data Sy % Status
S interface
lines lopic
X pic o :
—’I Status/control registers o P ( m\h(')l
.
.
4 .
Address y b i il
# Data
lines ™ 8 i External § ]
1O device
4 e < = Status
logie interface -
Control A logic B (ontrol
lines 5

91l 2.10 Toazunsuwivaend viulugalele

Tugalalavinwinlunisdiusepannazeon. WildsigairasainisnAILANNIINIY

sasginsaflelasinelfedadaane Tunsilugalaleazfasiovdivanaetdne galale
9 ' = o o/ [ o/ o/ ¥

avFastaunaaziandmiunislssaiudansdanniniing  nmetfugliuudeya way
nalnddnnsalindaviuednsallalanneuen - sislivelilUsgamefauisonianulsly

o o ' A o KR ¥ A A A a ¥ ' :’/ a
silunuAAsTesndsguvizentstiuindays visanadlavizetlauitudeyawini luguoui
1 d‘ o n:llo ] dl | g:/ A o dl :l/
nehign Tealaleetaiuemsnaniuediehigaivindi wazivaenimineuau i
Wriulusaamefiiuddnisuasaruauies (U n1sdedaumindusumiasanduaia

A9 kE914)

Tugalelansumsinamudeulualines TwezinauensdenseluszAugaliiu
Tsgamefiugnaz@ondn desdaanslela (/O controller) vse lelelisimawtes (1/0
] dlo % % o/ ] ]
processor) dqulalanivinanutiasuazsasadenisrruandiulvajanisgamesine fsaay
= ! ' ¢ dll a 9 < o/
Gundn  mdsaasueulele  (device  controller)  luiwAzaspeniaimefumadndnay

Usznausaambaniuaulele lwanenlelalusaamesasnulaluaaufiomefinumsy
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2.4.3 nmaaupulalanlalilsinsy
ac o = 1 ac ad A 1
Fanmsmupunminuaedlelefiegarnds  dsusnAanisacuaulalasislilunsy

Programmed 1/0) dauaaziAnnisuanilasuszndnellsaamasuazlunalele lusaaimes
g A A

] '
o

azilszananalisunsuiiflunseanmdslpanssifaaiunisinauaeslalesonsisnig
paoageLaniuzansglnsnl  nnsdensenwideriuiindeya  uaznnsdhamdayaiiie
Tsamafaanmdalidilugalels TsgaefazfesseaundinisneusuassieAdeiuay
z % 6 o Y @ | dgl ] a

Augaas  MllsmageMinuldiiindilugalale  anssempesiiavifiunisdanaiaes
st asasingg FanshansFandinisaauaulalaciunszuaunisumnaiing

[

(Interrupt-driven  1/0) Tilsitdisefazannadelale wadsiunaulililszusanamdsausalil

1 o '

dl o dl Yo 2’/ @ A % Y @ ) a [ 3% o
dalunalelaouilsfusemiuaiaBeufeaudinazdeiudoya i uduma fwviun
venliingy Tesenillsrameiazfeduiaseulunishsdaysaanuiainimitanniuan
nanuazdellilugalale wazazsasannIsunndeyad suantugadililiy
| o o o ' ¥ Qdc:ll A a @ = v K 1 o o
WisgAnNaamiunseudiays - AndNRe - AdNe  WFandsddaieeAYINAMEan
Taemss (Direct memory access; DMA) #nedsnisil Tuealalauaymidaadnuavan ay

" v o A I's a ' o (%
wanulasudaysiulaunse Inenldsaiaaiaziidiusonlunisminguteann

No Interrupts Use of Interrupts
I/O-to-memory transfer Programmed I/0O Interrupt-driven 1/O
through processor
Direct 1/0-to-memory Direct memory access (DMA)
transfer

FIN999% 2.6 ATIA LalautILng-

v
A9 2.6 wanaliliiuaonduiugszndng In1sAauANnIsNIeINTesiigalaledis

anuuuy a1eusaliaz lFinananesaasias ANIINNI HURII BN TR NLLILIE
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2.4.4 Fawaldnaanunsaiuanlalandallsunsy

[
7 o

Flaliswmawesszunanallsunsy  waznuAdanifeandasiulale  Tswawiasas

' '
o o A

UsznanasdatiudaansGunldgpAdsnmunzanlldilugs  fenisasunulaleowuuly

1 v
o o/

Tsunsu Tugalelaazfifmuads anduazasutinfivanzaslhifasmeiuenanus
1ale (/O status register) fauanslugtl 2.10 WelfiRadaGauientugalelafazliiesls
salian lidrazflunisuenlundgamesfioadsnisles sanvianisldaumesing deiiaady
[ e‘d‘ %4 ! dl %
AnFuRsTeLresllsadmafiasfiasneanmasauganiuzaesingalale Aunudunls
o 3 ZI/ < 4 % 1%
&eluintiuadaGruiasudn
Weliidnlanisinsisesisnirauulelelaenisldllsunsy Tuardusielias
naate  niseanAidalele (Commands)  Alswameidinisiliviugalale aniuay

na1ntaANda (instruction) Nignilszssanalneisiaaises

2.4.5 nnsaanAddtala

'
o

Tunnstlszanananidennsadesiulale s gLmasaFaanINWANNILAIND

¢l
(Address) aeslupalelanazglnsainiauen Lmzﬁﬁﬁrﬁmmﬂﬁﬂﬁﬁﬁ fouteenlfifud
szinnpag
— nnsAUAY (Control): lﬂumiﬂsw’julﬁ@ﬂﬂsm’”l,@‘iﬂaw?@mﬁ%ﬂﬁﬂﬁmu wazuanlw
pendasfesineesls Shadhadu  wisinduimanealdFusdalioum
ndusavamny it rartwilesdon | Ardumanialdunsiuuselimaa
winzannugLnsalisiaztin
— nmedeu  (Test): ddmdunisnaaauaniunisaiianuaisetnaesiugslala

wazainsal lUsaamefeiainmmaudigdnsniseanisldanudy Jaonunfeuld

X
& ' &Y

awegviall  visedesnimaudmdsifliRnewnihilfiaiaGuniesvtads

= 1 Ay a a dg/ = |

vizadlderanannlainuvizels

— mraudeys (Read): azvinlilugaleledudayaniainginsninsdenssuazladn
Wluiivivas (wasliidiuily data register Tugd 2.10) A ndulisiaaisaday
anunsnindeyalilld IaeeenAdalilugalalelddaysdnliluiaidsdaya (data

bus)
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— nsfuiindaya (Write): azinlilugaleletideya (lusl vse word) anntfatngs

doya ludesialiiuginsnisenasnsednis

12

Issue read Issue read “PU — /O 56 road “PU — DMA
b command to BCPU — VO =» command to Do something | block command Do something

/O module = Pelse to /O modile

10 mo.c clse

Read status Read status

ol YO

Read status
of DMA
module

me mm nterrupt = [nteriupt

DMA — CPU

/O — CPU

11/0 — CPU

Next instruction

Error Error

Condigjps ugQ(1fog () Direct Memory Access
Reud word B Read word -
from /O ) - CPU from VO B1/0— CPU

module L module

Wiite word | Write word
{CPU — Memory .
" into memory g

4 CPU — Memory
into memory b;

Next instruction Next instruction
() Programmed /0O (b) fnterrupt-Driven O

51 2.11.mallA 3 uuudwdunisindadeys 1 Uaen

g1l 2.11a wansdnatazesnisasunnlalelaglilusunsnlunisdudayaannuien
fayalugunsnddenas (u erudeyaainszidenlumtudvgn) dnanlumisaanudn
wan  deyaazgnenwdinaiiaz word (16 1m) lustaaigesassiaianiswsaunig
nsaadavdayausias word Ngnanudnin aundnaznsudnfeyaduduneglistawmes
1 = 1% v o o dg/ Ddgl Y @ ' ac
fayaveslugalelafuniesuds  wawduwaninisinuilligliiugadeutesdanis
muanlalasaelisunsy  Gafhdsndanaiin ez lilsgaessiorinau

(79948L) BEANDALIAN
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2.4.6 Adslalangniszarana

nnsauanlalauuyldilsunsudiy paNAuRUSszInaAndanaadesiulaledn
Tslrd oA uInanaaANan (anTusunsuaesgld) eunsndseusana fuAdsle
‘E@ﬁiﬂwmLenmfﬁ\ﬂi}”ﬁu@@"L@I@ﬁqm?ﬂi:mam@ﬁuﬁmmﬁm%’mﬁu@mﬂﬂé’%m HuAe
Sndaannmaganuanginsoutandusndeidelllfiugaleleldiy dnRezulasiuy
o o'/ i o aI/ o Y all g’/ o é’ 1o 6 t:ll % a K
AdasieAnds sluuresAndsiignudlasiuinasliuegfugunsalniaueniigneneans

Taevialy enafiatnsalleledmauviindendedniulugalale qinsalusszaiinas
|FFUNstMuAvNNeaaTiag ez g iy wallsaedenndslelanndsiugalale
o oI/ Zj/ % dl 1 QIISJ Y Y o/ ge’/ U
ArdaTuazsesszymneaaiegesgnsndlaleifiasnislicosiane paiulupalelaazsie
eaaseud oy i usredufumanainafiegaessiaesvialy

di '8 1 o o Y o 1 o/ aaal Y a dl

Slallseawras wuaepauanan uazlela Muasindu azuignasaedesuuneaan
ag] (Address) dedisusnAe AN UEUTNULE AU TUAN HAZLULLENEANANNAY 35A1T
o dl ] o o ] 1 o dl a a
AT ATNANMAT (memory-mapped 1/0) Az ANAN AU (LATHLNeS
| = N~ od [ % < ¥ ] d‘ [ % Z’/ 2// ¥
druder) 1Bdunnenzdmiinnafudeyasspaeaiuatnsalleleriovun smuisiaya
aal 108 { _Bco ¢ A Aa ey ala e
Finnsdesinuszmdaiugng  lisdresazfadisaanesiayalazaaaAna AIan U Ued
Tugalaleflumisananuangdaunii Asldmdaluntsdessvzadnfendanaaineiuay
gunsoflalafluddagnaineaiu suiufanadygnadleleianiu 10 Wn asfitfunm
e A Nansealditln 1024 (2,,=1024) Aunus

ANIMILANUTMME ANAIMAN  HAdusesnisldaredy analuiadniuen udaya

0o o o 2N f - ), O N A o a = : o

wazdnusuiiuiindenantisasniiafumiaiy - 38nsdalelagnuuumikGandt nsdanisla
TauLuLeneaananntis - Usolated © 10) — laeifaasfianednoueuuaziiunndayaly
wiaANan wazdaAmdainduazdseandeya arefdey azgnimnldlunisiiuuadd

i v
o

a [l [~ 2 a K ] o A % ac g o I's
wnsaanegiuiiunisdrsdsdanisaanuanireginsallale faedsnisilinlilungacres

[

fAuanusalun1sgnedsiemuiidana 1024 AunialuaeANNen wazan 1024

Ll

% o

fnuvtls dwsugiinsnllatentdyainanuan 10 1

v @
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516 | . Keyboard input data register

T 6 85 4 32 1 0

Keyboard input status
and control register

T__ 1 = ready L Setto 1to

0 = busy start read

ADDRESS INSTRUCTION  OPERAND COMMENT

200 Load AC b Load accumulator
Store AC 517 Tnitiate keyboard read

202 Load AC 517 Get status byte
Branch if Sign = 0 202 Loop until ready
Load AC 516 Load data byte

(a) Memory-mapped /O

ADDRESS INSTRUCTION = OPERAND COMMENT

200 Load /O 5 Initiate keyboard read

201 Test 1/0 5 Check for completion
Branch Not Ready 201 Loop until complete
In 5 L.oad data byte

{b) Isolated 1/O

51171 2,12 dagyn lumdigasuaiuazdeyalale

2l 2,12 UAMAMNLANANT I ImMALAN PR st laTaviaaes
wwu gul 2122 wgsasbidiudlusunsuiefazuagdindeunadegnsaliindndeya

o

a o o o c!l 2 a o d’ 1 o a o

Afuafaludneals WaldmalAnmiuRuINUeA e anyRdINHaedey1nd
mumidsiagaiuan 10 Wy uazimbeATudauin 512 In (Mune|ee 0 D 511) uaz
winanaiialale®n 512 A (Munelee 512 D9 1023) Adueinazivansinaiat) 2
PR RIBIAULEN (516 LAY 517) NALMLS 516 umaﬁﬁ%mmﬁmﬁga (data register)

R aa L8 . dl o L dl G| aa -8 o

LAY517 NHNEDGTAALARTLAPNANNUE (status register) T uminiiluTaaimasdviunng
AUAN (control register) & miunisiuAdananidsiaites Tdsunsuiuanalugyl 2.12
wgnsnsaudayaauin 1 lusainaduesadaunlfhidaanesudnAcyiames (accumulator
register)  fegnelulinmagel  ardunadilsgagefazitnudiaundiazlidesan

v
ABANNT



91l 212 b usswmalianisdanishiaglaleuuLueneanainiy wuneLa
wasn (port) vaclalafidasnisazgnansdedisls tnanisldandslelewiniu Teaslunsedunis

neuresanedyonnslalanatluila

1 1
o Sy a 1

dwsullsinditefdauninaziidandnedamisa avnanagiduaiuaunnn
Eatmefianisdanistieguuuuenannfunldaginlifidndalelefiesduuden Favhy
LmﬂﬁﬁmﬁmmsﬁfagﬂﬂifaLmuma‘ﬁmuﬁumﬂmmﬁ’mﬁﬂ (Memory-mapped 1/0) aq
18 Reunseiasiandeldmudaeiuleleldunnung snldinnadenlunsdenlysuns il
UssAvanmlEuanenng wilunandeaiu Sanstma i Bunoamiseanusudnanas T
annailuaseinninmetiafeaeetinaan deganinenns

247 lalaMEnalnBunaisne

vm‘mwLﬁfaﬂluma‘uﬁﬁcymﬁiﬂ?mLsnmf%l?’i@w@Lﬂmw:mmmmﬁ'@

mauAxlalasaelilsunay Wiilnaauesdaindslelenanliiclugalela ufolvinamuduid

= %

Uszlgminanninnissenas Tugalelaazdndanaznimivutesilagaefinaiinnunies

]
=}

dl d‘ ¥ '3 (= o o I 2 = a o
Pazuaniaaudeys - lswareiaziilupaannisnistnamIayailaulen.  TUNan1eIu

b

iaudafaznauliineuiivuneunazgndndamay

[- % o o !

o = ¥ G| dgl 17 dl
nsnnlasazipaansuliealelaifiudia  dausunisgiudaya e
Tugalelalsfudyniie READ annidsiasided  Adanisfiadatadeyaangiinsnllalen
A v A 9 a9 o g e o oy Y
Aundes  lledeyasesnsgnasdinneghiddameiteyssavienuds  Tugalaleazds
&rucunoudumesnd - vidanasdpdamznismeulldshlnaaefiouansdoynyrudmiu
nsauAN  aniuisaaundnazlifudaanafesedeyaaniaadiae; Tugalaleazda
dayadnlululadynradeya uasniannaziuddasaly
daunminnunnidsldsamaidinsunisdudayaaniiiusell Tuseraaes
Gususanisdends READ lufivlugalale adaudafidulivinewan wu lunsding
Tsaafindewinnislszunanalisunsuvans Tlsunsundeniu lunnaesaunig
Usznsanalisraitesaznmagaudtldumasinignaadnanvisa s drmndnlaidifiag

) o
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Process interrupt
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Control Control
stack I stack _—
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N1 {V+7]
Program Program
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y | Start y | Start
Interrupt- General Interrupt- General
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Y + L {Rewrn routine Y — [ [Reiumn]| foutine (7 =]
Stack Stack
pointer pointer
Processor Processor
Tr—M T
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I +Nl User's N f”l User’s
program program
Main Main
mMEemory menory
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at location N {b) Return from interrupt
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{11974 1/O 984 PCI Logic Card
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gunsaf TR
. resnaufinmef
_ _CPU: Intel(R) Celeron(R) 2.40GHz.
-~ Ram : 256MB
- —svuuilfumnag :Microsofts Windows XP
- suazidented ETT-8255 V.3 PCI Card
R G Input/Output 72 channel
_EWTIGER 3200 dwinslag laidilusesd crystal
_ 1O Board 1841359 ETT enelutlsynasilydat A0 LAPEANILB NN (LED)
24 Fiq SN MUAAINNEWNT (Dipswitch) 24 79

- Tlsunsu Labview?.0

211713.1 PCI Logic Card (ET -PCI8255V3)

a

3.1.1.1 @aulisunsudelilnag
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3.1.1.2 1 @eulilsunsuiudiann Dipswitch NIUAAINIIUENAD

3.1.1.3 Weaullsunsudaliuamansnniantinas

gﬂﬁ3.2 /O Board
3.1.2 famsmslitlsunas Labview Wnns@enlusunsaiitansfundmymanann
Function Generator taainuimsalulasnauinsainasivas TBOCS1RD2 faugdeAn LAt
Uszanadayuuuntiasaoufiamnas
@ﬂmfﬂﬁl”ﬁﬁﬁqﬁ
- witespeniawmed st fiiFEnas Intel(R) Celeron(R) CPU 2.40GHz. 256MB of
Ram OS.MS:Windows XP
- PCI Logic Card (ET-PC18255V3)
- Function Generator
- uesalulasrauingiaas T8IC51RD2
_ 49w T89C51RD2 MlaaAdnNannali 1024 byte 1w CPU
_ anansadiadeyeynausnu Input 160 16 channel
C gunsn’ld X2 mode WafinAnuaannnisinaudastain CPU uas

ainsalidensia Control fiae Tulsunsunimassembly
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717 3.4 uaRI9aTUIS

39



- amnsAanealasaiunnse 11 AND, OR, NAND, NOR WAz

EXCLUSIVE-OR GATE
Clock 1 Clock2

(0 N
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4.1.2 $UANAN Function Generator d1uuasnlulasaauinsiaefiuas T8IC51RD2
4.1.2.1 ¥uA1a1n Function Generator AAnudaalnevinnsdniiaatesdnyons
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TAR’

COLLECTDATAAT L il
EXTERNAL MEMORY

/ NO
P40=0

COLLECT

2 TPLS YES
P40=0
P3.2=0EVERY 1
MILLISECOND

-

GET DATA ATP.2
EVERY 1
MILLISECOND
b
PC SHOWDATA
SHOW DATA BY
GRAPH

(a) (b)
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(b) antAkanenasnasauaadtsunsy Labview Uy PC
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Current Sample Period = 400.0 ns
Next Sample Period = 400.0 ns

i T e

511714 44 Uandd ol cun s Ta iR 29asinmi 5 uaz 10 kHz
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testBB.asm

$modb52

dseg
count: ds
sh: ds

FLAG: DS

cseg at
jmp
org
jmp
org

INIT_SER:
MOV
ORL
MOV
SETB
SETB
RET

main:

CALL
mov
mov
mov
mov
mov
mov
MOV
setb

setb

at  0030h

0000h
main
0003h
interrupt

0100h

SCON,#50H
TMOD,#20H
TH1,#0FDH
TR1

Tl

INIT_SER
dph,#00h
dpl,#00h
08eh,#00001100b
08fh,#00000001b
count, #1000
sh,#1000

RO,#00

ea

ex0

29/3/2548 12:43
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testBB.asm

setb
SETB

loop: setb
mov
clr

movX
djnz

clr
mov

MOV

LOOPZ:
MOV
MOV
MOV
MOV
MOV
SETB
JMP

interrupt:
MOVX
call
MOV
INC
DJNZ
MOV

FIN: RET]

ITO
P4.0

p4.1
a,p0
p4.1
@dptr,a
dptr

count,loop

p4.0
DPL,#00h
DPH,#00H

CINE | RO#01,LOOP2
RO#00

DPL #00H

DPH,#00H

COUNT #1000
SH.#1000

P4.0

LOOP

SH,FIN
RO,#01

Page 2 of 3

20/3/2548 12:43



testBB.asm 29/3/2548 12:43

cout: jnb ti, cout
clr i .clr ti before the mov to sbuf!
mov sbuf, a
ret

end

da’ 1 ldl Y o U ¥ dl = 1 gj 1 Y o ¥ L84 ¥
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Collector2
Collector
Collects input signals and returns the most recent sample of collected data. This Express VI discards the

oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 100

Collector3
Collector
Collects input signals and returns the most recent sample of collected data. This Express VI discards the

oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 1000

Collector4
Collector
Collects input signals and returns the most recent sample of collected data. This Express VI discards the

oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 2000
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Collector5

Collector

Collects input signals and returns the most recent sample of collected data. This Express VI discards the
oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 5000

Collector6

Collector

Collects input signals and returns the most recent sample of collected data. This Express VI discards the
oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 10000

Collector?

Collector

Collects input signals and returns the most recent sample of collected data. This Express VI discards the
oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 50000

Collector8

Collector

Collects input signals and returns the most recent sample of collected data. This Express VI discards the
oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 100000

Convert to Dynamic Data
Convert to Dynamic Data

Convert from Dynamic Data
Convert from Dynamic Data
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Collector

Collector
Collects input signals and returns the most recent sample of collected data. This Express VI discards the

oldest data point and adds the newest data point to the collected sample when the Express VI reaches
the maximum number of data points.

This Express VI is configured as follows:

Number of Points to Collect: 500
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Features

* 80C52 Compatible
— 8051 Pin and Instruction Compatible
— Four 8-bit I/O Ports (or 6 in 64/68 Pins Packages)
— Three 16-bit Timer/Counters
- 256 bytes Scratch Pad RAM
— 7 Interrupt Sources With 4 Priority Levels
« ISP (In-System Programming) Using Standard V¢c Power Supply
. Boot Flash Contains Low Level Flash Programming Routines and a Default Serial
Loader
+ High-Speed Architecture
— 40 MHz in Standard Mode
— 20 MHz in X2 Mode (6 Clocks/Machine Cycle)
+ 64K bytes On-chip Flash Program/Data Memory
- Byte and Page (128 bytes) Erase and Write
— 100K Write Cycles
« On-chip 1024 Bytes Expanded RAM (XRAM)
— Software Selectable Size (0, 256, 512, 768, 1024 bytes)
— 768 Bytes Selected at Reset for T87C51RD2 Compatibility
« Dual Data Pointer
Variable Length MOVX for Slow RAM/Peripherals
« Improved X2 Mode with Independant Selection for CPU and Each Peripheral
+ 2K bytes EEPROM Block for Data Storage
— 100K Write Cycle
» Programmable Counter Array with
— High Speed Output
— Compare/Capture
— Pulse Width Modulator
Watchdog Timer Capabilities
Asynchronous Port Reset
Full-duplex Enhanced UART
Low EMI (Inhibit ALE)
— Hardware Watchdog Timer (One-time Enabled with Reset-out)
» Power Control Modes:
— Idle Mode
— Power-down Mode
* Power Supply:
— M version: Commercial and Industrial
4.5V to 5.5V: 40 MHz (X1 Mode), 20 MHz (X2 Mode)
3V to 5.5V: 33 MHz (X1 Mode), 16 MHz (X2 Mode)
— L version: Commercial and industrial
2.7V to 3.6V: 25 MHz (X1 Mode), 12 MHz (X2 Mode)
« Temperature Ranges: Commercial (0 to +70°C) and Industrial (-40 to +85°C)
+ Packages: PDIL40, PLCC44, VQFP44, PLCC68, VQFP64

ATmEL

L G

0 to 40 MHz
Flash
Programmable
8-bit
Microcontroller

T89C51RD2

Rev. 4243G-8051-05/03
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