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capabl e of causi hg out put si-gnals to be provided via nore than one timer
out put pin under control of the mask register. Brief Description of the
Drawi ngs 55 The present invention ph #, f) sPBF nore apparent and will be
best umderstood by reference to the F ow ng description of an enbodi ment
of the invention taken in conjunction with the acconpanyi ng draw ngs,
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gates 32. (rrLG 1) 14 for input to a like number of OR gates 30. An additional input to OR gates 30 is supplied from
the output of timer compare force register (CFORC) 22. Output of main timer interrupt mask register 1
45 (TMSK 1) 28 in conjunction with the output of timer interrupt flag register 14 supply interrupt requests

through a fike number of AND gates 32.
The output of OR gates 30 corresponding to output compares 2, 3, 4 and 5 are supplied as input to
TCTL 1 control register 16. The output of OR gate 30 corresponding to an output compare 1 function is
supplied directly to output compare 1 mask register (OC1M) 24 and output compare 1 data register (OC1D)
50 26. As shown, the output of TCTL 1 control register 16 is likewise applied to output compare pin logic
comprising output compare 1 mask register (OC1M) 24 and output compare 1 data register (OC1D) 26, the

output of which is applied to port A 18.

Normal Output Compare Functions

55

The Output Compare Registers 10 are 16-bit read/write registers which are initialized to SFFFF by
Reset and -can be used for several purposes. Two possible applications. include controlling an output
waveform and indicating when a period of time has elapsed. The five Output Compare Registers 10 are
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The out put of, OR gates 30 corresponding to output conpares 2, 3, 4 and 5
are supplied as input to TCTL 1 control regi ster 16. The output of OR gate
30 correspondi ng to an out put co%? 1% wiction is supplied directly to
out put “ conpar®e 1 mask register V\f’ 2 and output conpare 1 data register
(CC1D) 50 26. As shown, the .output of TCTL 1 control register 16 is
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C1M 24 is used to specify the blts of Port A 1 8 (O and Timer Port) which are to be affected as a

result of a successful OC1 compare. The bits of OC1M 24 correspond bit-for-bit with the bits of Port A 18
(bits 3-7). For each bit that is to be affected by the successful compare, the correspondmg bit in OC1M 24
should be set to one. OC1D 26 is used to specify the data which is to be stored to the affected bits of Port
A 18 as the result of a successful OC1 compare. The bits of OC1D 26 correspond bit-for-bit with the bits of
Port A 18 (bits 3-7). When a successful OC1 compare occurs, for each bit that is set in OC1M 24, the
corresponding data bit in OC1D.26 is stored to the corresponding bit of Port A 18. If there is a conflicting
situation where an OC1 compare and another output compare function occur during the same E-cycle, and
both attempt to alter the same Port A 18 bit, the OC1 action will override.

One reason this function is provided is to allow control of multiple VO pins automatically with a single
output compare function. In a case where the output compare 2 and the output compare 3. functions were
being used for internal timing functions, the associated Port A 18 pins would be free to use for other
purposes. These two pins can be controlled simultaneously as high speed timed outputs using the output
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procedure so, the present invention includes a wite only register to allow
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§5
Bit-4 FOC4 - Force Output Compare 4 Action

Reads of this bit have no meaning and will always return a logic zero value. A write to this bit with the
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Table "1: Timér Conpare Force Register (CFORC) 22 30 Bit-7 FOCL -
Force Qutput Conpare 1 Action Reads of this bit have no neaning and wll

al ways retiurn a logic zero val ugp gMgfadest 0 this bit with the
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I I A h b h th

cor r sopaEhPof s dewehiod Eodems 1450 of fect on the system A write to this
bi t th

bl ogﬁ“@%‘gﬁf‘ %Prhrs%t%g% Il Bl i S Eﬁ'ﬂiﬁeﬁa i, é@r;:m il E;%E on
|t|

Eﬁ i
The,act ﬁ,}ﬁ; ?g r;p@, aken
pl ace WI'rIehac etal@%s {hﬁ%ﬁ‘r&% -feaxﬁx% @&&2 KAk Glst thkdn | the bﬁ? |ster
Interr L’Q&edf'ﬂﬁgo@?ﬂteﬁ&rﬁ Mia igf ﬁe.sﬁrnraetpt @b FRGkter 14 dods hbtet b nm.ssfun&tm

I eComreigekntinentiaw Hdﬁhéiﬁ;tﬁ SafPuleititb BLOCY. eat ur e of . Bit-5 FOC3 - Force
Qut pwg Conpare 3 Action Reads of this bit have no neaning and will al ways
return Bit-2 aginplerentedval ue. A wite to this bit with the 50 correspondi ng
data bit clear has no effect on the system A wite to this bit with the
cor r espondhin it tharot Inplemestod aodwdtess hatvé go aaningnor wffeat lan itsReadogfrtbisnbit @illfabvayout put
conpar eremajogiczarr valyp. t he next timer count transition. The action taken is
the $tne as if a successful conparison had just taken place with the OC3
e&'@teﬂbﬂmm interrupt flag of Timer Interrupt FI ag Regi ster 14
does not get set. This function is not recommended when g gIe
out put f ft piL is ot (ﬂfﬂ?meﬁgd B¢ Wofes-gv9 no Meglingeor Sffpch gt "(Eﬂ‘?ﬁ%\?féh' b'A sReads
of th %I"ta RSB N6 Reaning and will always return a | ogic zero vaI ue. A

vvrr te tgﬁh&tﬁn&?&& sg!th the 5 EPO 161 269 Bl corresponding data bit clear

system A wite to this bit with the correspondi ng
dat a b't SRS bﬁ%“&@%nﬁl%n@ﬁ%@ﬂm%ﬁa@@ nb SneBMirfyI5r HHEE Un Itoﬁeagéjﬁfmﬂg bft WiFRiaGs 4
OCCUI  Afotubn Wlodi€ddo $al@EN COuNt transition. The action taken is the sane as
I f agpuccessful conparison had just taken place with the 004 .regi ster
except od:mméuucaﬁ\emunfasﬁd\eggmeﬁ Timer Interrupt Flag Register 14 does not

get set. This rfunctiton 15 not 5 recomended when using the toggle output
f eat ure oFhi©BHit rdaiiivitd régBBr & cloafed by @es@lLEng s us@binranjanctionAdth itterOuRet Gemmfe t hi s
bit havienction teespadiiy gheabith ofiFioit AalBABQ and dimer Port). whinhiage tocecaffectedias a fesult bt t O
t hi s 3 suceqissfl OCH comigare; The foliowing Tabiey2 andtnarapriaphslescribe theykingtion effewmfﬂ@rbltﬁ he
system A wite to this bit with the corresponding data bit set causes the

action which éi progr nred f%r out put conpare 5 to_occur _at the next timer
n. akenQ% the %%me as ?f a §ucces§ﬂjl

count transit Th@ act [ o

coppay i son.m

i nt&ffupt f = _ . bt . This
function is not recomrended when usi ng the toggl e out put feature of OC5. 15
Bit-2 not {edsThis b s _not, lmpl.enent ed_and Lies . have no

meani ng or gﬂe%taaon P{Jtpé&agtgmgprtehlls t{%)s[k 7?"%\‘%%&2&3“? | ogi ¢ zero

val ugs 20 Bit-1 not inplenented This bit is not inplemented and wites have

nNo meani Nghe Biis of OO corfiBpdnti bit-REGiElFithathe bildiof P& A 184(Wits 7 M\ bly)! BJr @hdh bR taPJi C
zero V ik Webe affected by the successful compare, the corresponding bit in OCIM 24 should be set to one.

0OC1D Output Compare 1 Data Register 26 .
50

This 8-bit read/write register is used in conjunction with the Output Compare 1 function to specify the
data which is to be stored to the affected bits of Port A 18 as the result of a successful OGt1 compare. This
register is not affected by reset. The following Table 3 and paragraphs describe the function of each of the
bits.
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25 Bit-0not i.mpl'emented This bit is not inplenented and wites have no
meaning or effect on it. Reads of this bit will always return a logic zero
val ue. 30 OCIM Cut put Conpare 1 Mosk o Repbed 8f 24 This 8-bit read/wite
register Is cleared by reset and is used I'n conjunction with the CQutput
Conmpare 1 function to specify the bits of Port A 18 (1/0 and Tiner Port)
which are to be affected as a result of a 35 successful OCl conpare. The
foll ow ng Tabl g2 and ger agragbs desgyg be trmfunctggn of Bqach (ggthe bits.
B7 B6 B3 _ B[ ERR]
40 OCiD3 ' = py -

Table 2: T V ' f OClM
correspond bit- for-blt W|th t he blts of Port A 18 (bits 7 thru 3 onIy) For
each bit that Table de adiepuedchmpaiie IuTHts Mg LHEPR" focids 2
corresponding bit in OCL M 24 should be set to one OC1D Qut put Corrpare 1
Data Reg I ster 26 50 ThIS 8-bit read/wrlte register is used in conjunction

i i B e
l%?ttAe YheFee\§§ :%ilfg

conpare. ls%to?éﬁglb% rrdspondily bift

par agr aphgndigsfér & idA ocBlr cﬁ% h@gan{e fo! and aﬁempt tgatept
Bl B7 1 Porta B@blt the OC1 abtion wull overrideB4
B[ ERR] OC D7 OC1D6 OC1D5 OClD4 OClD3 - TabI e 3: OJt put Conpar e

1 Dat a ReJCNT e8-bi{ TodQountBedilerThe bits of OCLD 26 correspond bit-for-bit
with the bits of Port A I8 (bits 7 thru 3 only). Wen a successful OCl
conpar e occUis key elemenh inhthé limert ystem iissa 3@:bit frep @Ring\o@nter 12har Tower rCoep@ rRdgistgr,
dat.a bi2e Wwith BEBECRE iprosealen & The timaerpeunts fsrincsementdd trohidhet valyps ¢2oh tlm¢\th§8res¢aler
therd is 20 tmes out @rellovrs fom SFEFF SRR iscpepmittedic Bowanmeancreask e cavolehta steay
conpar e fHWIS’t"i WHcﬂeeéﬂra'chﬁ@e f']‘?é’°§'&?’ré2l§ elockpcand gy ‘b’ﬂ'@gn@&ﬁ"e r'i'ﬂf CVPBS '!‘%r

t he same F'?c'ﬂ\°18 b|t O actlon WI|| overrlde bi t Tlme

Co
Comt er” 125 i re Z‘ﬁ m: eo hgerr)%) gg}% E;MT

The tiner 400 g n‘ﬁ

20 times 5&4&2?%&% i | mnjﬁ 5% t""are Can e ad
the coUNt er Bheassd AR IS rm bm u?uue Mhning Sco rbdgs@léwgsbeaec&um er
12 is Gh Ogpkeashien20 timbaith). @Wah%c@ﬂ@@%&éf ﬁ\ FFﬁB’f‘o $800%th §FGF) bit

cl ock. A fsiel. AR MidHupY cah Aisb B3 GndblRA When bounel ovaHdW @Bdurs Iﬂeseﬁﬂé fts tebipt lenabid iit,
byte. An ™ read of this address 25 causes the |east significant byte fo

be latched into a buffer for the next CPU cycle so that a double byte read
will ret ufoCthmerfwthﬁnﬂuﬂBdgistee of the counter 12 at the tinme of the npst
signi fisgant byte read cycle.- For doubl e byte-read Instructions, these two
accesses ocdhe ngc@nmvmng@rsbwsarc Je:-bibreadiite wegistefsf that sfesinifialiraseth |SFFFF during

t r anspar efpget #nd| ar disercte arirtitingn evipyt e¥aisn eE@fler AEMBY writede the yegisten grostsignificant yleat
byt e. BecQE§é‘PFtt‘§’"‘Rﬁ“ﬂt“H‘°?°§ 'iB‘h'B'FeE’s‘m' R &clogk geecla 9 g te pllow bPﬂrPMPﬁg' E‘Bd?r!"ér
121 gpeat ﬁgﬁg“ : Eg@&? éfrb°'2(5’yi°? Rhe oaigter apgy atur:f’the?bﬁgmt
changed? f '°t8$"§ 5(5 ‘f" ﬁ?er e\l tﬁrmg

written separ vy withou affectlng the oes not affect these
registers except during reset so ragisters associated with unused timer functions may be used as normal
RAM type locations. The timer Output Compare 1 function uses the OC1M 24 and OC1D 26 registers to
directly control up to five Port A 18 I/O pins as previously described.

45
TOC2 Timer Output Compare 2 Register

The Output Compare Registers 10 are 16-bit read/write registers that are inifialized to SFFFF during
reset and are used to control timer output events. After an MPU write to the register most significant byte,
so the output compare function is inhibited for one E-clock cycle in order to allow both bytes of the 16-bit
register to be written before the next comparison is made. If both bytes of the register are to be changed, a
double byte write instruction should be used in order to take advantage of this inhibit feature. Either byte
may be wrilten separately without affecting the other byte and timer hardware does not affect these
registers except during reset so registers associated with unused timer functions may be used as normal

§5 RAM type locations as previously described.

TOC3 Timer Qutput Compare-3 Register




is set.” An interrupt can al so be enabl ed when counter overflow occurs by
setting Its I'nterrupt enable bit, TOL. TOCL Tinmer Qutput Compare 1 Regi ster
35- The Qut put Conpare Registers 10 are 16-bit read/wite registers that
are initialized to SFFFF during FBOM126%B1r e used to control tiner output
events. After an MPU wite to the register nost significant byte, the

out put %ﬁngéf‘*g‘*”@“ﬁ&“és inhibited for one E-clock cycle in order to

allow b 16-bit register to be witten before the next

conpari %4IT§nmutd°fanQt4meQ&&es of the register are to be changed, a 40
doubl e byte-wrrte TtnstTuctiom shoul d be used in order to take advantage of

thi s gnlgebirbcs eplakdtion adevd. Ner byte may be witten separately w thout
affecting the other byte and timer hardware does not affect these registers
except dOCSTaner CaPlt Compare giRsgisters associ ated with unused tinmer functions may
be used "as nornmal RAMtype Tocations. The tiner Qutput Conpare 1 function
uses t heSe@TONR @xplapatidn @04 26 regi sters to directly control up to five Port
A 1819 O pins as previously described. 45 TOC2 Tinmer Qutput Conpare 2

Regi sterTCThbT'mat%m'QMr‘ewRegr sters 10 are 16-bit read/wite regr sters

that are initialized to SFF rin rese and are used to co trol
out put eyeHiesT "“?(f ?‘lé‘tm' 1\ﬂqut' ) ﬂba’P'e

re B g I S0
aI I 0\(/)\7%}3%%?&”5% g Pt mﬁ?:tﬁ K'F‘t#h qﬁﬂ'ﬁ? d%{ﬁ qag S%Eé%%?or e iéfre he x{f to

conparison is made. |If both bytes. of the regr ster are to be changed, a
doubl e byte wite |nstructi on shoul d be used in order to take advantage of

this inhibit featgs By her rrEx be wsi ttemgzxpepargy el’y ggt hout
affectd ng the ot her byte and t| mer ardware does not affect these registers

exc%pt during mwrpoﬁge JBESC] . 51 gnctions nmay
be used as nor e vty pe oTatT ors. as  previoustyaescriped. TOC3

Ti mer Qut put Conpare-3 Register 7 EP 0161269 Bl See TOC2 expl anation
above. TOCA4 Tinmer Qutput Conpare 4 Register 5 See TOC2 expl anati on above.
TOC5 % nBi¥7 QM2 Puibut®lsdpar e 5 Regi ster See TOC2 expl anation above. 10 TCTL1
Timer Control Register 1 16 The Tiner Control Regi ster 1 (TCTL 1) 16 is an
8-bit rcBifWIUputlRylster. Al bits in this register are cleared to zero
during reset. so that all are functions

di sconn eét Ehpse pg FoptreL bifs aiese'queF é%i?@na ithfgeusyt getion ‘Eé’g 63'}?'})%" 'B%‘ﬂs“ 3 fypgessiul

foll o n P4 and paragraphs describe the function of each of the bits.
B7.... B6 . BS 3 . B3 . .. R2 B B[ ERR] OW
o2 - OB ~ OL3 | oMW OL2 [Ofction taken@hg® suoceibcgmpa®i t - ¥ OVR CQut put Mbde

Bit-6 012 Qutput. Levgl gNeFeel Woriel tidchmnetidd fronfouiputpiriegled| t 0 specify the
out puf: action to. be.tjakgn as,a.re@gbh,sgfnn&tea%ﬁm&@im $S2 conpare. OM2
OL2. ~Action taken uqomsu c@SS|f OlearOB2RMpR likb to zero O Ti'grer di sconnect ed

from output pin logid 35 |1 Set OC2 output fine to ofd 1 Toggl e
di sconnect ed from out'ptt—prr—togte
o/ © _
Bit-5 OM3 Output Mode -
Bit-4 O_L3 Output Level
These two control bits are encoded to specify the output action to be taken as a result of a successful
“ ocs compare. '
OM3 | OL3 | Action taken upon successful compare
50 . Timer disconnected from output pin logic

Toggle OC3 output line
Clear OC3 oufput line to zero
Set OC3 output line to one

- -0
- -

55
Bit-3 OM4 Output Mode

Bit-2 g.i Output Level

e



10 Cleaf OC2 output line to zero 1 1 Set OC2 output line
to one 40 Bit-5 OMB Qutput Mde Bit-4 O3 Qutput Level These two control

bits are encoded to specify the OLEFP&EP?%F‘QE to be taken as a result of a
successful OC3 conpare. OVB a3 ken upon successful conpare O

0 Ti mer di sconnected fromoutput pin |ogic so 0
1 . Toggl e 1hbsd td behtrbl bits 8@ ehcoded to ecnfy tel it delion 198BS BMdn dsl I 'RBsulitQr Z%ﬁfgs&ul
1 Set OC3cempapit |ine to one 55 -3 Qut put Mode Bit-2 014 CQut put

Level 8 EP 0 161 269 Bl These tvvo control bits are encoded to speC| fy

t he out put action to bg g esul Ssf-ut conpare. Ow
oL4 Af:)tlon t aken upof of ?rpgg'?lﬁ*?ﬂ@gpgp%s"ccess*ubc"mpmh rdi S(r:n;nnect ed
fromoutput pin logic ¢- 0 | 10 Tir gliseomdc&um;outbutlpinmgucl 0 Cl ear
OC4 output line to zerg 10 11| Tog@e OCOMpulineput |ine tojone 10 Bit-1 OWb
Qut put Mbde Bit-0 OL5 Qutbhut| L&ve¢lClepsOfheuputingdozentrol bi s are encoded to
specify the output actilon' td be fSeeRChutmtinadame of a suc¢essful OC5

coripar €2 20 - - OVF OL5 Action taken upon successful
conpare O 0 Ti mer di sconnected fromoutput pin logic O 1
Toggl e COCBit-b OM5Qutput Medel 0. Clear OC5 output line to zero 1 1

Set OC5 output line to one 25 Main Tiner Interrupt Mask Register 1 28 30
The | -ipt Bt @S Onladtiteveh the CC-register is a class interrupt inhibit and no
timer interrupt requests are honored while It is set to one. The Tinier
Syst em Mask iteq eqntrof bitsravesRAcPderigo seecifistbel oty aglian fodte toifar Bha resut of gpucagssful
har dwar e P Rt sequence |I's requested as.a result of.. a status bit
being set in the Tiner FElag Reqgister 1 (TFLGL) 14. For each bit in the

Ti ner, Bbag Register 1 §Temg]) olst tR&ﬁdnﬂaHeGupbn@ﬂi:éssﬁmmﬁarﬂg pit In the Tiner
MasﬁZ’Regi ster 1 (TMSKl—?—r g S 0L 019 S l only if the
mask bit is set, each {ing 35 h¢ :o > o) egpondi ng fl ag
are nmet, a hardware inferyugt gcy\bﬁbi'hgtgzgguested a well as the
flag bit being set. The¢ T ny %{Q@OM{S, efgqg,bster is aljread/wite

regi st & and the bits are—edéserbe ; 5 and

par agraphs. 40 B7 _ BG - B5 B4 B3 B2

B1 _ _

ﬁLin I:I‘rrller Interrupt Mask Register 1 28

30 The Hnterrupt mask in the Cc-reglster isa class interrupt inhibit and no timer mterrupt requests are
honored while it is set to one. The Timer Systom Mask Register 1 (TMSK1) 28 is used to control whether or
not a hardware nterrupt sequence -Is requested as .a result of.a status bit being set in the Timer Flag
Register 1 (T FLG1) 14. For each bit in the Timer Flag Register 1 (TFLG1) 14 there is a corresponding bit in
the Timer Mask Register 1 (TMSK1) 28 in the same bit position. If and only if the mask bit is set, each time

35 the conditions' for-the oorrespondmg ﬂag are met, -a hardware interrupt sequence will be requested as well -

as the flag bit being set. -
The Timer Interrupt Mask- Reglster Is a read/write reglster and the bits are described in the followlng
Table 5 and paragraphs. .
40 B7 B6 BS B.4 B3 B2 Bl B
[GCIT [ OC2T | OC3T | OCAI | OCSI | IC1i ] IC21] IC31]
“ Table 5: Timer Interrupt Mask Register .1 (TMSK1l) 28

Bit-7 OC1! Output Compare 1 Interrupt

If the OC1l mask bit is set when.the OC1F flag bit is set, a hardware interrupt sequence will also be
requested.

Bit-6 OC2! Output Compare 2 Interrupt .

55

If the OC2l mask bit is set when the OC2F flag bit is set, a hardware mterrupt sequence will also be
requested.



oC’l . Oc2l .0c31 oc4l Ocsl | C1I | C2I 1C3l 45. Table 5:
Timer Interrupt Mask Register 1 (TMSK1l) 28 Bit-7 OCll Qutput Conpare 1
Interrupt 50 If ‘the 0011 nask b'lt:'PPsl ,?géswgen. the OCLF flag bit is set, a
har dwar e i nterrupt sequence wl | 8 guested. Bit-6 OC21 Qutput
Conmpare 2 Interrupt 55 If the OC21 mask bit is set when the OC2F flag bit

I s set, Bi-5IQ03tOmpu Compass 3 iptryiequence will al so be requested. EP 0 161
269 Bl Bit-5 OC31 Qut put Compare 3 I nterrupt If the OC31 mask bit is set
when t he 0bF OCBlmaskibit is sot yhdn, the ONSH thgctitds bavt hiardwate iBlEIPE B@erich Wil aRb e be
request &questsds - 4 OC41 Qut put Conpare 4 Interrupt If the OC41 mask bit is
set when the OCAF-flag bit is set, a hardware interrupt sequence wll also
be requéﬁﬂm‘"@m%ﬂ’m@"Mt put Conmpare 5 Interrupt |If the OC51 mask bit
s set wh OC5F fl bit is set, a hardware interrupt sequence wl|

al so be r q%% é'd“asﬁ’“ I\?a?eﬁwﬁanfﬁeropfﬁ oo bt it set) asbprdnarg; interaypt seqyenEgyill Biso Phe

Ti mer, Ffag gister 1 (TFLGL) 14 is used to indicate the occurrence of

titet’s ther with the TMSK1 register 28 allows the
e SHBSOBERRRL ol AR

a polled or int errupt driven 20 system For

Cor T eSphg d{ﬁa“gb@&mﬁ O e o DO o o o i oot e o,

p05|t,gon If and only if the mask bit is set, each time the conditions for
t he cor waiapwyahmmstlmg RagisteBEFLGR 1 ar dwar e i nt errupt sequence will be
requested-as WelrT as the fTag brt~being set. The Status Register indicates
when i nt efThe¥imec Biagi Rogisersl (TELGR) 0L sedad indiBte 1 MoceUbiibe RNy Sers Blchtsah@Se 25
bits astogetheswith the FIMIKH eogistor 08 nlleows tiedifnet sub-sgstemi @Sqperaiing pelled 8k ihter@upt driven Cl ear
a Rif« ofYsiemy: Eorjegely bitin Therimer| Intermpt Elpgt Registey 1 REFL G Wrthard BlaGbjrespdnding bitsn the

oper at i OfehiMesk ﬂ?@sgg‘r TSI @8 ingthe pamerkitposions If goidonie if ttieanask bit is sethdattstinethd e

cl ear ed°%'§|' ?'ﬁé“m °%PP@dmélag 8r9 Metc; hargware intpreupteaavanae will ibe geauemtasrasivwell sot

likely s bit before it has been recogni zed. 30

B7 s r mdlcates n mterrupt itions have tggurred The om¢hip hardwareEﬁeENRFe OC1F
o2 F,zs f e corr dmg Igar aént or blbharh@? Tim rfq?bt

Fl ag r ISte wnt @'t: |s wa m?g s K@% Bts-FhP% flag
bit is §£ i £ rrer coul Tengse rﬂ?f' atf'tepepé"g’fster

1 val ue. Awrlte operatlon to this b|t W|th the corresponding data bit
equalsp zero wi | qnot ﬁ} ect %{le st.at e hi s t. Awite operation to this
bit with the c%‘rresp di ng Uat a b?'{ eqtﬁ oneg\?ﬂll @\gjset s bit to be

Cheared. 45 PO Py R TR S T PRegEysst cach i

wite operation to this bit with the correspondl ng data bit equal zero WI||

Cor  espondi E’Sﬁgﬁ‘-%it“?ﬁfﬁe‘*q“uéﬂo%eef%ﬂ *?P@pﬁ{*ﬁ&g@& G ey

Bit-7 OC1F Outp_u_t- Compare 1 Flag
o -

'\/.

This flag bit is set each time the timer counter matches the output compare register 1 value.
A write operation to this bit with the corresponding data bit equal zero will not affect the state of this bit.
A write operation to this bit with the corresponding data bit equal one will cause this bit to be cleared.

5 Bit-6 OC2F Qutput Compare 2 Flag _

This flag bit is set each time there is a successful compare with the output compare register 2 value.
6 write operation to this bit with the corresponding data bit equal zero will not affect the state of this bit.
A write operation to this bit with the corresponding data bit equal one will cause this bit to be cleared.
50 :
Bit-5 OC3F Output Compare 3 Flag

This flag bit is set each time the timer counter matches the' output compare register 3 value.
I.\ write operation to this bit with the corresponding data bit equal zero will not affect the state of this bit.
56 A write operation to this bit with the corresponding data bit equal one will cause this bit to be cleared.

Bit-4 OC4F Qutput Compare 4 Flag

10



50 Bit-5 OC3F Qut put Conpare 3 Fl ag This flag bit i's set each time the

ti mer counter nmatches the output conpare register 3 value. Awite '
operation to this bit-with the cor | data bit equal zero will not
affect sthe state of this bit. 55 Aéﬁﬁg{e]gé)%g}ation to this bit with the
correspondi ng data bit equal one will cause this bit to be cleared. Bit-4

OCAF Qut put ThisMREbIEls $ot bhohdimblhe timeFEbuRterlRdichdSife Brhpul Bonthafel Bgist&}ialvalbe. S€t each
tine the tirewiteopordian tofad SiNVah tiddreupbidthh d6@ B aGual JoROHIBAE hfett N dtiSor uis M 1 €
oper at i onAmwotetdpérstiobitd thisibtt ittt #he catesgopdmOmt br@qekhbrd villi dauaniabit ©6B6 Gledibd.| NOt
affect the state of this bit. Awite operation to this bit with the

cor r esponBit §C8E PupwiComparei8Flagne wi | | cause this bit to be cleared. 5 Bit-3
OC5F Qutput Conpare 5 Flag This flag bit is set each tinme the timer counter
mat ches t he THEflpARit it eatpach dmp dngi timeegousten rpatahes the\output campersaegister Sivaltey t hi s bi t
with the cory@is,enqertionto fis bit wi ttheccgiesponding datapit paugkreroilk not effectiiee statexefdhistit.
this bit.”RROPeraiop fthis bit ggyelage wilficausp this bitdebg clesRd- wi | | cause this bit to be

cl dared’ éBR'E‘\%EB_OIS 18 Data Regi ster B7 B6 BS B4

B3 15 PA7 PAG PAS
PA4  PA3 PA2 PAL %ERRE PORTA PLN PA7/ . PA6/  PAS/
PA4  PA3/  PA2/ PRIl FBRCTI ¢ PRR/ B2/ 8&3 Bfcs .ocs
IClL 4 C2 | C3 ANDEER =00 F—1-9 s OGRS

Port A 18 Data Reg e RAD 1Y e v =—eturn . pin..
|l evel outppg§ retupg7pi Nnpslés Veasynpehas cealy VEAZE: edala pkay ed in an
i nternal | aFoRcTION V@AIPI necnl we3y codéf gocsd fICL outl@Rt ) EEBET:  ° causes
Port A 18 bi ASD/GR 1, ®ClandoCl t 0063 cd@€} guPEd as general purpose inputs,
bits &4, 5., and 6 becone general _purpose outputs- (all ~zeros)..5
CFORC Ti mer Confabke f6r cBorked d8:Pabs Begistegor) Foc2 FOC3: - FOA

I

FOC5 CFORC Table 8:  CFORC
Ti mer Conpare Force Register 22 45 READ: any time but will = always
return_ SO0 tate is,transient) | TE: .any ti 50 FOC1 - FOGS Force
Ot put Zonpar SEA%. “aBpy ofind, VReGRa) petiay p A iavp IF ittty preymn

correspondi ng data bpifsdriesr dagutslevallaction which is programmed for
out put conpargri?E: t @ag&Cekortid LRCanCidtdrddl 1a0LA (dFiAeS biRE onl}e action
taken is the sane as f _a éyccegs%-ul cor@*atrl-so_n had just taken place with
the OCy, register excét_t COML INSS FOF WY _e’rrupt flag does ‘not:.get set.
. RESET: causes Port A 18 bits 0,1,2, and 7 to be configured
as general pu_x}ppse_._.inpu_ts, -bits. 3,4,5, and:6 become
general purpose outputs (all zeros). B

CFORC Timer Comj:ére Force Fie'gi_stef 22

N2 [Foci] ¥ocz | Focs | Focd | Foes | [ crore

Table 8: CFORC Timer Compare Force Register 22 |

READ: any time but will always return $00 (1 state is
' transient) |
~ WRITE: any time
50

FOC1 - FOCS5 Force Output Compare "x" Action

55 A write to this register with the corresponding data bit(s) set causes the action which is programmed for
output compare "x" to occur at the next timer count transition. The action taken is the same as if a

successful comparison had just taken place with the OCx register except the associated interrupt flag does
not get set. : '
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EP 0 161 269,.B1 OC1M Qut put Conpare 1 Mask Register 24 OC M/ OC1Mb

OC1Mb OCl W4 oCc1MB OC1M Table 9.: OC M

Qut put Conpare 1 Mask Regi ster 2 Q X any tinme V\RI TE: any
time RESET: <« $00 (OClL di sconneé’t’(1—,?c}6$E€%)ﬁ11 Port A logic) 15 The bits of
OCl M 24 correspond bit-for-bit with the bits of Port A 18. For each bit
that i s doamasipat Cawgard mkhb@stglmcessful OCl1 conpare, the corresponding bit
in OCLMZ4 should be set t0o one.” 20 OC1D Qut put Conpare 1 Data Regi ster 26
OC1D7 OC1D6 OC1D5 OC1D4 OC1D3 25 Table 10: OC1D CQutput Conpare

}ndgfl;a?m E:?lam Qf’z’?,s\[;??é?éu ngq}.z? SmElll ?%%Mbl ts of
Port A 18 W ce 0 I it that is
set in OCLM ﬁbﬁit%e%cor%rcéeis%on | ‘gegggﬁsgﬁé N %{%Rféll eeallp(l;?‘ie)d to-the

corresponding bit of Port A 18. TCNT 16-Bit Timer Count Register 40 CNT15
CNT14 CNT13 O©CNT12 CNT11 CNT1[ERR] CNT9 CNT8 TCNT (H') CNT7 CNT6
CNT “CN4I CNT3 CNT2 CNT1 CNT[ERR] ~TCNT (LO) 45 TABLE 11:
TCNT 16-Bit RBAD:s Coamy tRmgi SWRITE®@ any time READ: any time

VWRI TE: has n ng $Ck;i : 0jINn read shoul d
first addresswlstsgﬁigﬁ&% §ﬁ§‘§§558°%%%0%$ étg A i‘ﬁ% égdress causes
55 thg least significant byte to be |atched into a buffer for the next CPU
cycle so that-a double byte read will return the full 16-bit state of the

count er 12mgbitd SHOCHMER chifesbdh@ blRsR-bit WAHIRS bils ORBSrt R Y8, Bor 2abiCiH& it bd BitesteUT f €7

i S nor mey g stidcas3mPAC Lévimpare tnd SorrBspomipdil in'OCIM 2E5AaliIdEs dob@ ohUNt er | east
significant byte. 12 EP 0161 269 B1 TOCl1 - TOC5 Tinmer CQutput Conpare

Regi s e0S10 Oulgdt Compai6 1 DataBgister 284 B3 B2 Bl B[ERR] OCl15 O0Cl14
OC1I3 OCl12 OC111 OCII[ERR] ©OC19 0C18 TOCl (H) OCl7 OCl6 OCl5 OCl14
OC13 (OC12 OCl1 OC1[ERR] TCCl (LO 10 OC215 (QOC214 0OC213 OC212 C211

S S o1 1) AR W SR s CH D CER P ey 8 2 RS

(o 20 ig3e: Gep afiiheZatbatit ol ipeli B ECTs o0

(H) OC47 OC46 OCA5  OCA4 OCA3 OC42 OC41 OCA[ERR] TOC4 (LO) 25
OC51 OC514 OC513 - OC512 OC511 OCS1[ERR] OC59 OC58 TOCS (HI)

30 - . RESET: ind-e_t'-;e_minate'f

The bits of OC1D 26 cofrespond but-for-blt with the bits of Port A 18. When a successful OC1 compare
35 occurs, for each bit-that is set in-OCIM 24, the correspondmg data bit in OC1D 26 is. stored to~the
correspondmg bit of Port A 18. .

TCNT_16_-BIt Timer Count Register

[[CNTIS [CNT14 [CNT13 JCNT12 JCNT11 lcnTlg fente lonTs | TONT (HI)
[CNT7_JCNT6_JCNTS [CNT4 JCNT3 JCNT2 [CNTL [CNTB | TCNT (LO)
® . TABLE 11: TCNT 16-Bit Timer Couhf..Register
50 " READ: any time WRITE: has no meaning or effect

RESET: $0000

A full counter 12 read should first address the most significant byte. An MPU read of this address causes

56 the least significant byte to be latched into a buffer for the next CPU cycle so that a double byte read will
return the full 16-bit state of the counter 12 at the time of the most significant byte read cycle. This buffer is
normally transparent and is accessed when reading the counter lsast significant byte.
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OC57 0OC56 OC55 (OC54 OC53 (0OC52 0OC51 OC5[ERR] TOC5 (LO BY B6

B5 B4 B3 . B2 B1 B[ERR] 30 Table 12: TOC1-TOC5 Ti nmer out put
Conpare Regi sters 10 35 READ: | WRI TE: any tinme RESET: $FFFF.
40 A wite to a High order byte |ﬁﬂx%5%£§?ﬁ§ conpare for the next E-cycle.
When the TOCx register matches the TCNT register, the OCxF bit in the TFLGL
regi ster tdct StTa@iTIAGN Gu QQ; gg¢$@§gsqytput acti.on takes place. Tiner
Control Regrster— B7—B6 85 84 B3 B2 B1
B[ERR] OM@ OL2 OMB O3 OWM O.L4 OV OL5 TCTL1 50 RESET

[ ERR] TABLE 13: _Tiner Control Register 1 TCTL1 16 55 READ: any tinme WR TE
any time 13 ¥ o P61 26@)5 Bl @Vk Oﬁi)ut Iﬁ?de Bk oRbut Level 5 These

four pairs of : ) to be
t aken as a re[;m : LEATHIENT ‘ uTmm mﬁ&tl‘ﬁﬁ_’taken
upon successf 5 oC14 _'1'5 c"12‘. 1T 081 (1d) e

di sconnect ed - ‘ne 1

rom Jm

0 ~ d'%ar out ut ine to zero 15 Miin Tiner |Interrupt. Nhsk Register 1
TVBKL 28 WT&"‘ PSR 2 BT PCPIPgoe 20 {00AY | 100!

TFLGL 14 st atp |
causing a har. -
a hardyare interrupt. B7 B6

B[ERR] OO | (Xg@315J6e514 Joc31s.
[ ERR] TABLE 17 VB T 1T Ter 1

any tine \E@ joca xEct.‘ssreI
enable 1 C11 | TC31 I'nput p
| noreates whd @b&ﬁﬁ

n'Cmesmhﬁ“Iﬁﬂ“
LI I T TIUClT

these bits aj 3
clear a bit )
operation nust be perforned to the TFLGL reglster 14
% OCS513 [0C514 J0C5130C512 J0C511 Joc51y J0c59 JoCs8 | ToC5 (HI)

[OC57 Jocs6 Jocss Jocsd Jocss Jocs2 esI oeEA] Tocs (Lo)
B7 B6 BS B4 B3 B2 Bl B

30 : _
Table 12: TOC1-TOCS Timer Output Compare Registers 10
35 . R . - .. . . — '
READ: any time WRITE: any time
RESET: S$FFFF. '
N © | |
A write to a High order byte inhibits the compare for the next E-cycle. When the TOCx register matches
the TCNT register, the OCxF bit in the TFLG1 register 14 is set and the specified output action takes place.
Timer Control Register 1 TCTL1 16
45 ' -

B7 B6 BS B4 B3 B2 Bl Bf

[[omz]or2]omM3 | OL3 | oMa [oLd [ oM5] oLS | TCTLl
RESET g g B B J g 2 ]
TABLE 13: Timer Control Register 1 TCTL1l 16

50

55
READ: any-iime WRITE: any time
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where the bits to be cleared by the wite are set to ones. 45 B7 B6 B5
B4 B3 B2 Bl B[ ERR] 50 OC1F OC2F OC3F OC4F OC5F 1dF

| 2F | C3F TFLGL RESET [ERR] . in Timer Interrupt Flag Regiser
1 TFLGL 14 14  EP 0161269 Bl RE%@H%HZE%?VBU me WRITE. used in
clearing nechanism (bits set clear corresponding bits) 5 OCLF - OC5F
Qut put ot Mede Fl ag 10 | CLF - | C3F I nput Capture "x" Flag What has been
provi ded therefore is an inproved output conpare system and net hod for

aut omat iQA¥[Ou putdevdirol [ing nultiple outputs in a data processor which
provides an efficient means for providing hardware control of any tiner

out puf Jhess fousiRsiss af eontiel tbit) geedenbgded tih specibithe Lettpatoationr to- teutaleh ias asresultlve a

out put CHAPAR fubOGxcompgigt em  and nethod of the present invention allows for
efficient inplenmentation of high resolution, positioning to a specific-

processor cycle, contjr oMxof Oﬂ.ﬁLsﬁﬂor{thm{:pdﬂléL&%sfupéoﬂﬁar\éh' ¢h are not used by
ot.her out put conpare ff ugM;il u?la """"" gs utilization of

andther out put conparle furlct '89:9 ?" ﬁ@%‘?t‘fl”@'ﬁl"de- pul ses on a timer
output pin. 20 Caing 1 t§ mgr a% i Si J19: a fifqst counter for

1 Cl toze{ ;
count i ng pu| ses of a Lrotd | alall Sl nna rst._.co are regql ster (10)

for selectively storing a fi r st corrpare val ue ther ei n, 25 a first
corrpasat“)r Bit. Cor’r}()arator) coupled .to the output of the first

count er H_(]SM.' dﬂJMﬂS_ the first conpare register (10), for
conparing 4h ter va to the first conpare val ue and for

pr ovi di j,;;;fb' ??Fgﬂ%léi“" b’%‘"&'&f’ﬁ s e AT o) st mster. A zaro
char actgg § “g L (7L FAPIng Bhapyearg igtetre: "°P8ﬁfb'°§&°é’8'que‘§'9'99§19d?| ng
firsg?an secon data its therein; ‘a mask register (OCIMB to
OCIWr) for selectjyely_sto g fi rst d second nmask bits therein; and

| ogi ¢ neans (14, ég E g r} rﬁ%cte%lto %ald first corrparator

to receive the out put signal on
aflrttlrrerm [TCPRITCHE | msk)

response id |rst conp re. si gnal nly if the firgt mask bit is In a
first pré{%éfl réd state, 4and t8 proﬁode zésec d o put signal on a
second tinerg pi ndicative of the st t pe: 35 ‘second data -
bit in-respongy Op#& ﬁ?*@ *gﬂﬁﬁaﬁéiﬁgﬁﬂﬂt {% 4e9 terc ISR 24 it

is imga predetermined state,. whereby the first conpare signal is capable
of causing output signals to-be provided via nore than one tiner output pin
under. .control of.the NREKDE €OhfyChimé . WRATEEra s¢papeof claim1 further
conprising: 40 a second-conpare register (10) for selectively
storing a second conpare value therein; and a second conparator (16 Bit

mﬁpa?agﬁgldégw 5”@5 }eh@( Eggtem% t—he first counter and to the output of-

t he sec aring.the second counter value to the

second RAMGH hpUetaptire 99 vi di ng- a second conpare signal when said
val ues areth e—psane—\/vl'reﬂtemg—t?-l@ggl ogi c neans (14, 22, 28, 30, 24, and 28)
| S_L'€3pMeh Mter Inforrij Flag Rogstd 11 Fa iyl second 45 conpare signals to
provide the TIrst odtput srgnar on the first timer output pin indicative of
the stateThd Tinvee literupt FldgitRegisted 14 lindicatsd GRErE intefrugt adobitfohs hilive CROBMABE.COR-LIGH A
onl y i f hardwaref sefsdheserhitskastzi rosultof tha oecupeneel eft thy camaspdnding condition. To clear a bit or bits

in the Timer Interrupt Flag Register. 14, a write operation must be performed to the TFLG1 register 14

pu where the bits to be cleared by the write are set to ones.

. 87 B6 BS B4 B3 B2 Bl B

50 [[OCIF JoC2F JoC3F JOC4F JOCSF |ICLF IC2F JIC3F | TFLG1
RESET § § g 8 $ 8 g @
TABLE 15: Main Timer Interrupt Flag Regiser 1 TFLGl 14
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state, to provide the second output signal on the second timer output pin
indicative of the state of the second data bit in response to said first
conmpare signal only if the seconq?;’r@%g1 Qégt s in a predetermned state, to.
provi:de a third output signal he second timer output pin in response to
t he so second conpare signal and to override said third output signal
in favor of sai ckmpndagrtgyﬁ.ea gnal if said first and second conpare .
signals occur substantia si, mul taneousl y. 3 Atimer nethod conprising the
steps of: count "Rt ?se%séﬁ anf pleari Hﬁut“‘eﬁwsm spits set gdeadtjvely
storing a fggste i®gVvBLleg)and providing a first conpare signal when
said vl ues are the sane; characterised by the steps of:
selectively storing a first and second data bit and a first and second ‘mask
bit; and_15 *C L M S * READ. any tine WRITE: used in clearing
rrechani swiwm&pondl ng bits) 5 OCIF - OC5F Qutput Conpare
Fl aggllE _(1&% IC3F,L ut Capture "x Flag What has been provi ded
thefref’?)r ut conpare system and nethod for automatically

controllin h_nr i
Wkats Jbgén prgvyutez H\a%f S gn gn Fo@ecpg %ch fn%g W%!le((\n Q m%\‘mo&i %Eﬂlﬁnﬁnauca é

eff|C|en

whi ch ar @onﬂ&tof tMot gma BﬁeroH{BGt

system %ei’ hife BreSshE iivertiol RiidwsOfdr %hibi@MﬁmB%erﬁJﬂBﬁ Gof e.tat. resolutlon,

i mpl errenb&tnbmﬁg fafa Ja.b&m BrEBEdoycRNcontRA S dntisdA i SulbuBpIRPAREN dré ndd USRSy SRlor

cycl e, conput@bmpdre WnttRAL ald &BWs Rk sirdltanBdud Sutifibtiofi fof afidthen @litpit TOMpaNY fuREHOR Ito

out put  Ccadpes enefcydiE wide piised b6l a Bmbrawutipi.  Si Nul t aneous utilization of anot her

pin. 20 Claimss 1. A tiner systemconprising: a first counter for counting
\T/ses of a first input signal (E); a first conpare register (10) for

sel ecti v¥ yAtrpessysilp eonipfisiee  conpare val ue therein; 25 a first

conpar at or (161"81‘10“'@5&?5&@&‘?'@9( u'se%@eﬂr%bputﬂs"a!ﬁé out putof the first .

counter.. (12%fgtRempye fagister ffﬁf?"‘?}'f’e"tﬁ%""ﬂﬁ’r“?f é(?'%‘“f‘%%i‘ster (10), for

m| it t the.
C e 0 b T e ’éﬁ?“"*“"f éa e oo o,

characteri seg '°"' mc ; d ng
g‘;&@c@ s B ek
OCLM/)g5 f o1 'sef gl rX&ét% 6E1Md t@@:ciﬂnfﬁér sé\SEﬂveﬁP&&iﬂ&'ﬁrgiﬂaﬁK s6dblidmdsk Bisthdtein; AR

| ogi ¢ means ( ibfic med 22398 30224, 3 28] Sbnre QB RCIaRirst Qomsdratorth rexbive BTHAE at or
to receive dohparb lsibﬁa'i f&@fmaah@amsgm:lm sign@ifonfaraesy iléridgtpa plnl ifdidative 6t (A6l btats lopihéll  ON
a first ti res dabdintredpbride itd\shidamst bontpafdl signfi@nly Hititl fiest @fask Bidis fniarfiddt p@astembded 1 N
response t Gstaaiatl foipiavide @ @830ad Sutiut Sigrdl orDa segoridf tinieh Gutut bl linditativl obihé stits of the a
first spredesemt dated bit tirertresporae) dlo ttiee : s vonaheirea sigrat onlgl ib tispsstorali-maskl bios @ a
second ti nenredetetrpineid ‘iate) wherbby ditei first cofpart signal 4¢ capeble toh eaugifig outputssignainde beit a
bit in -redswyidedvia mositean ohwrgqrogtgmtpuwed%p@trgnofbgwshrﬁgimre second- mask bit
is in a predeterm ned state whereby the first conpare signal is capable of
causi ng GutThadimes &f glgim  dun ey gy i a more than one t rr@r output pin

d | @§gco (Sele ?""% prai: A h
conpr i si ng: .4 se°;"d°°mvaaat°§é'sg°é g w%"mr rm e
storing a s f?g the Sl g'?t?{eafe?ﬁ'pa g é°t ?8°r°°'td1°8m T
Conpar at or ) gL .&.E“msangte'im T o B o 5@ M Pegwa & B bl B socond

45 compare signals to provide the first output signal on the first timer output pin indicative of the state of
the first data bit in response to said first compare signal only if the first mask bit is in-a predetermined
state, to provide the second output signal on the second timer output pin indicative of the state of the
second data bit in response to said first compare signal only if the second mask bit is in a
predetermined state, to. provide a third output signal on the second.timer output pin in response to the

50 socond compare signal and to override said third output signal in favor of said second oufput signal if
said first and second compare signals occur substantially simultaneously.

3. A timer method comprising the steps of:
counting pulses of a first input signal;
85 seloctively storing a first compare value and providing a first compare signal when said values are
the same;
characterised by the steps of: -
selectively storing a first and second data bit and a first and second mask bit; and
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out put of the second conpare register, for conparlng-Fﬁ€‘§§CUnd—ﬁﬁuﬂteL_
val ue to the second conpare value, and for prOV|d|ng '
signal when said values are the salﬂPomeﬂﬁelﬂtl t he Iog ﬂgg@g"ﬂﬂjﬁw 28,
30, 24, and 28) is responsive to both the first and seco ar
S|gnals to provide the first output signal on the first timer output pin

i ndi cative of theREAR% ANY Heimerst data bit in response to said first
compar e signal onhgige{ Ndiddd SinBekabihgl Relhah WP IA £Edl S6¢ S1dae (O
provi de the second out put on the gc timer output pin indicative
of the statecoXnasP t% bit in response to said first conpare

si gnal 5n|y I f the second nmask bit is in a predeterm ned state, to provide
a third output signal on the second tiner output pin in response to the so

second congafee &#%&puﬁﬂgp&@ ..Q.vlqég'l de said third-output signal in favor of

sai d secont—eutput first and second conpare signals occur

subst antg ajchy. @bmﬁbgt@g&g;és-wﬂag’% A timer nethod conprising the steps of:
counti ng putses—of—=afrrst—input signal; 55 selectively storing a
first conpar umsitlall BeeHroviRb@bidiortds an ifn'pfoﬁéd uPpIRMPars sBRR andliRthos Rt itohmkicss
are the sagvhtoliml auliple Vutpte Gh b \ath pRocsdsérhich fprovided arcéfiicient ek Gor ipRgidiag hartiedre
and secondcoded! af doy timanalitpat pins vdhichareChos esed byl othax Dldtpliti compapenttinclions. Theloktp(t cibiare 69
Bl providi system é&ridr sibthadlitop tie pregantlinventiora allows Sfor efficlent implempentation wf ihighli resiutione
of the st apositioningtth@ spéaifictpratesser dycie, donirol efamused dmeroutpyt ping whicht are agtwsadebygithgnal
only if thwitdut cenopareatuctiphs; ardsalipws for gimoitpaeaus wiilizatign of grather gyieut pewRdre funggion to
second outgshievesing sedle wde prisse emdmeriowpyt PBUt put pin indicative of the state
of the second data bit in response to said first conpare signal only if the
second AasKeMISt is in a predeternined state, whereby 5 the first
conpar e S|1gnal I S capabl e of causi ng out put S|gnal s to be'provided via nore
than one t sk register. 4. The tiner

C ul in I (E);
met hod of cl aind r::fcg'r‘rgﬁgf;cf: Eﬂ?ﬁ)g &ﬁ&&? ompfrgklgjethéé&l‘y storing a
second gsorrpar e §qf{'&) ﬁ it. arator firkt ’?é léﬁd toC\hg he .
second conpar, p&g @, %,ﬁé,gva,ue’ _
val ues are th ABPBvidi mngégmgs%g,gggmé nd| cat Ive of th
state of the f'éh%ltactﬁ'rﬁ%@ Iataatasre@aav(bdﬁ:t 10'0C1DH tbrl dofebtivblly ERFnORHE Ul sauom tdla
response to %fd #ebihy St. conpare signal only if the first mask bit is in a
predet epgni Ned sd mbsk redish (OGRS 00INIT) tok séléchVoB storifgliiretaind Sezoril mask Bitsthendine and
t he second dat alogit imetrs (v4,@2] 28 30,024, britie26) earmided fonseki fitdh comparatartte teceipa the ifirst
response to somphrd sigrat for propdinga Brstonutplt stgnélyon jaffirst fireer oetpd pkh invicative [of the. state ofthey
pr edet er mi nedirssdal bt in gespdmise tb seidtfipsti comprrgrsighal iorly fi the\firell adsikdait is ina fiest prgdeterminad
out put pin i staleesnsidn ewvidea sepondeutpyhaignabenrasecond timenputauh ein indicafive | theistale ofihe
signal Ps ovépopdidiela bit inszaseonsedo e sk pAmPass 91&1 oply i fip gsependsmask ot Selohd
conpar e si gn&resetgmingd siatmy haisby He| fiyst compare sig 1o 9f paUIAH guteuttsfaspls 1o be
systene de té’FPﬁ'S?q@%F@G@%BP&)‘P%SWP“‘”GH“‘{?F@W‘@P’ ﬁ‘ﬁfké'fﬁ‘s?!estl né a conpter

des. i npul sj d' un pre aI tr~e (E); un premer registre de
conpar ai so #1 E}i 'mﬂ€¥%'?tn?‘§a " P

ctlvenen | eur 25
de conpét al son 3¢ ':[E, wﬁﬁjﬁgﬁ 5(555; ve?y A J°°"]%fa'm iy ni?e:\@ efd 4
& 1a so_rt i e o?% Gboofid i for th§ ggéohr?c heiVafoltdthe §e%9ﬂd%ﬁ\5'ar&je
conpar ai son S oSind Un QAERIES ark MU RIrkdT aveC
prem bre val eurw .rp@.w&at@fhéatay (14852, IQQLUO i@ldm bs) U reBhoREVeCH b‘éthgﬁlaahstdéi\d second
conmpar algon lcohsdk SigralSo hrvig! the ﬁ?s@ﬁﬂtpnﬁ Signal'éd the first tkdr output pin indicatve & 86 iskl opar
un registro G maaea®R il fefpbndddo said Nkt dofparsl Sigral sl i€he AisEifiask bit &in-a predetermined
sel ecti venenistaie o REVRISIRY setbndSRHOIEIgnkli dh helsdcdhd m@Edutput pin indicative of the state of the
_ second data bit in response to said first compare signal only if the second mask bit is in a
predetermined state, to. provide a third output signal on the second timer output pin in response to the
50 second compare signal and to override said third output signal in favor of said second output signal if
said first and second compare signals occur substantially simultaneously.

3. A timer method comprising the steps of:
counting pulses of a first input signal;
55 selectively storing a first compare value and providing a first compare signal when said values are
the same;
characterised by the steps of:
selectively storing a first and second data bit and a first and second mask bit; and
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- 2w

un registre de. masque . (0L MB & 001 M destine a emeeg4—st—L94'_sﬁLeﬂ_iJrrent
des prem er et second bits de masque; et des npyens ﬂﬂ i,ues 14, 22 .28,

30, 24 ot 28) connectes au prem eur pour I u! m

- prem.er S|gnal de conparai son, gﬁﬂr%g?%:'o un pre ,(ﬂ H ltle
sur une premn bre broche de sortie de t enpori sat dur, reopresnt atit do .1'tat
du prem er Dbigovidfig d ARG sx&ﬁt&ndﬂrﬁﬁifr‘eﬁo@mwamoe Gritiprstite 6fehechEsas Bit BON,
seul ement ghonsd B EAATIET colpire SignalaimiOtibe MiStmaiabisis ima edarkreineditiae, and providing

pr 6det er M g4ecofd oulsitl Gighab bira Isedond Sreercintbuisping indicatidee ofsthe tate obthe senoed date bihie
broche de megohéecto @aid fisgenpire algaal only if ¢ersesad mask bit islim aJurerdeterhuinasicatatan whdsely de
donndesi stedirst canifacst sighel ip capable of cugirgdutpibsignalspie baPyided virupre iieA oneg fimere
second 40 output bip undgecaniiel qltbe mesk relistes. un 6t at pr~ddternmind, grace a quoi le
prem er S|%h;l de conparal son est capable de faire appar aI tre des ai gnaux

de sorti% rsthed ?jﬁlﬁ'"b?@@!?éc?!@"‘?@ﬂ'!‘? g"’?fé’fterrporl sateur, sous |la
commando du rsé'g‘f"ﬁ"fgmﬂéaﬁ&’é’ A gompgre sig aé"g dg ! empori sat eur cé are

r exentli cat ﬁP“"& Heles, 1o e se compare valii "2@8’8‘({‘3 4 257807 "ﬁ’

conpar ai SOﬂngvq)in ef n?%: II ver &r S~tee&ttﬂe\4i?sqgﬂé blﬁas §19 %f\‘&hrﬁw de
corrpar a SC)odtpu mliln re§ 0 e c%e lgh &HEQ@&L@ Ala
sortie du %gi; &Bﬁm § id &WI&B roﬁ tHdSecond timer

conpajzali SogutquQHrm fd3pdn Qirs\{ rﬁdéFe alsﬁlﬁ'qp e%%m Abdk RYER d FReddREMASIO
val eur de Gﬂepamu%aa%ut ﬁénapﬁtﬂmvm@ Qi itHeCsodbhdStiieR RO fN A respdfise 6 NRAEeBLIRION
| or sque  CegonateCditngl 2ad said thir® Butbut igial FTol@iddert By Saidl 6eha loutpasignal Yfesaie! fitsogridques
(14, 22, 28ecomilompdre eignaliccilr batGiattab dimdtaneopsheni er et second si gnaux de
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