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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

CIP-51 8051

8-Bit

25MHz

SMBus (2-Wire/I2C), SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, Temp Sensor, WDT
16

8KB (8K x 8)

FLASH

512 x 8

1.8V ~ 3.6V

A/D 9x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

20-UFQFN Exposed Pad

20-QFN (3x3)
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Figure 1.7. C8051F987 Block Diagram
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Figure 1.8. C8051F988 Block Diagram
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Figure 1.11. C8051F991 Block Diagram
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Figure 1.12. C8051F996 Block Diagram

23

Rev. 1.2

SILICON LABS



C8051F99x-C8051F98x

1.5. SAR ADC with 16-bit Auto-Averaging Accumulator and Autonomous Low
Power Burst Mode

C8051F 99x-C8051F 98x devices tave a 300 lgps 10-bit or 75 Igs 12-bit succesv eappr oxinmat ion-

rgig & (SA d programrabl ewindowdd ect or. A
aut ononous | ow powe Burg Mode wichcan aut onatical | y enabl e A
saanpl & thn pl aceA nodewt lout CPU intevettion. It al © lasa 16-bit

accumul ator ttat can aut omatical | y aveagetteA sl ts providing an dfectivell, 12, or 13 bit A
reul t wtfout any additional CPUint @vetion.

TkeA Figurel.17) and tasan on-chp at t enuat or t lat
al | owsit to madrevol tagesup ttancetlevol tagerde@ece A  onal A

t erpe at uresnor, tleV DD uppl yvol tage andt leint enal digital wuppl yvol tage
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- Burg Model ogic 010 Timg 2 Ovefl ow
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100 —— CNV STR I nput
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I
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Figure 1.16. ADCO Functional Block Diagram
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Figure 3.3. QSOP-24 Pinout Diagram (Top View)
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Supply Current (uA)
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Figure 4.1. Active Mode Current (External CMOS Clock)
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5.2.3. Burst Mode

Burg Modeis a power saving feturettat al | owsA | ow powg ¢ ate be wan
conv e sons Wen Burd Modeisenabl e, A fromal owpows ¢ ate accumul atesl, 4, 8, 16,
32, or 64 usng an intenal Burd Modecl ock(approximatd y RMEt, th reentgsal owpows sate
Since t leBurd Modecl ockisindgendent of tless tencl ock A rmmul tipl econvedons
tlen ete al owpows g atewtlhin a dngl egyd encl ockcycl e v en if tlegg encl ockisd ow (eg.
32.768 i, or upendal.

Burg Modeisenabl el by stting BURSTEN to | ogicl. Wan in Burs Mode A
idl epowag ¢ ate(i.etledateA

tol ogig, A 1,A senabl e afte
eachburg . On eachconveat gart dgnal , A aa fromitsidl ePowa Statelf A

down, it wil | autonatical | y pows up and waé pt bgrammabl e Powe-Up Time control | e by tle
A trackng and conveting imraliat ¢ y.Figure5.3 dows an

exanpl eof Burs ModeOpe at ion wit ha d ow sy¢ ancl ockand a repeat count of 4.

Wen Burd Modeisenabl e, asdngl econwt gart wl | initiat ea nanbf conv @ donsequal t o tdneeat
count . Wen Burgd Modeisdisabl al, aconvet gart isrepirel t o init iat eeach conv e don. | n bot hnodes
tleA Interupt FI ag (A wil | best afte “repeh count"conv e donsiav e
ben accumul at e. Siml arly, t eWndow Conparat or wil | not conparéfereul t totlegrete-tan and
| estlan rgid @suntil “repeat count conv & donstav eben accumul at .

In Burg Mode trackng isdd emined by tles tingsin A

t leer @gid @ swil | workin nog appl icat ionswit tout nodif icat ion; tower e r, st t| ing t iner exir avent srray
nexl adj ug ment in oeappl ications Réa to “5.2.4. Sdtl ing TimeReyir avat son page7l  for nore
de ail s

Notes:
m Sdting A kng bd oreeachconv & don,
reggardl esof tles tingsof A
m W usng Burg Mode carenud bet alen t o isue aconvet dart dgnal nofade tlan onceer gy

four SYSCL Kpeiods Thsincl udes ext enal convet dart dgnal s

SysenCl ock
Convet Start—»] ]
A P ower ed Powe-Up |T T T T P ower ed P ower -Up
A Down and Track |3 c|r 3 c|r 3 c|T 3 ¢ Down and Track Tic.
A P ower ed P ower -Up P ower ed P ower -Up
A Down and Track cimere|mce Down and Track Tic.
A > > €A

T = Trackng s& by A
T3 =Trackng s¢ by A
C =Conveting

Figure 5.3. Burst Mode Tracking Example with Repeat Count Set to 4
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8.12. CSO Pin Monitor

TreCSO0 nodul eprovidesaccurat econvedonsin al | opeating nodesof tleCPU, peiplgal sand 1/O
ports Pin nonit oring circuit sareprovidel t o inprent e f & enxceimmunit y f romlighcurrent out put pin
st cling. TeCSO Pin Monit or regig & (CSOPM, SFR Dd inition 8.14 control st keope at ion of t keepin
nonit ors

Conv @ donsin t RCSO nodul eareimrunet o any clangeon digit al input sand inmunet o nog out put

siit cling. Ev en lighgexd srial datatrangnson wil | not af f@3$0 opeation asl ag ast keout put

| oad isl init al. Out put clangest latsait chl argel oadssuchasL EDsand lavil y-I oadel communicat ions

| inescan af f &t conv e don accuracy. For t hsreason, t RCS0O nmodul eincl udespin nonit oring cir cuit st tat
wl | ,if enabl e, aut omatical | y adjug convesdontimng if neesary tioak éany € f et f romhghcurrent
out put pin sait ching.

Tepin nonit or enabl ebit doul d best for any out put sgnal tlat isexpetaltodriveal argel oad.

Exanpl e TReSMBusin a yg enist@avil y | oaded wt h mul tipl ed avesand al ong PCB route Sd tle
SMBuspin nonit or enabl € SMBPM= 1.

Exanpl e Ting2 control san L ED on Port 1, pgint o povidevariabl edimmng. Sé¢ tlkePort SFRwite
nonit or enabl e PIOPM=1.

Exanpl e TleSPI busisusd t o conmunicatetoa  nearby log . Thepin nonit or isnot nexlal because
t reout put isnot lavil y| oadeal, SPIPMrains=0,tleddaul t red date

Pin nmonit orsdoul d not beenabl e unl estley are reqirel. Thepin nonit or worls by reget ing any
portion of a convedonthat nay lav eben corrupt & by a cltangeon an  out put pin. Se t ing pin rmonit or
aabl eshitswil | 4 owCSO0 conv & dons

Tref repeicy of CSO rdry opeationscan bel imted by s#ting t RCSPMMD bits Intleddaul t (rest)
dateal | convetea rdry rapeind | bepeformal. Thsis t lerecommandeal st ting for al | appl ications
Tlenunbe of rdriespe convedon can bel imtel toethlr tw or four rdriesby clanging CSP MMD.
Limting tke nunbe of rdries peg conveson exdl resthat e/en in circung ances Wae ext rend y

frepent hghpowa out put sat cling occurs conv @ donswil | beconpl d e, t lought leemay beone

| ossof accuracy duet o sait cling noie

A an bedd ect @ by reading t lePin Monit or Ev ent bit , CSOP ME, in r egig &
CSOCN. Thshit wil | best if anyCSO convete rdriestaveoccurreal. It rerainss until cl eare by
of twareor a devicered .

8.13. Adjusting CSO For Special Situations

Tlrearesv @al configuration optionsint eCSO nodul edeignel t o modif y t leope at ion of t kecir cuit

and addres pecial dtuations In particul ar, anyrciuit wt hroret tan 500 ohrs of iesinpalance

be wen t lesnor and t keder icepin may r epir ead jug mnt sf or optimal peformance Typical appl ica-
t ionswhichnay r epir eadj ud nent sincl ude

m Touchpand snorsfabricat el uing a redd iveconduct or suchasindiumt in-oxide(l TO).
m Circuit susng a lighv al uesriessredd or tois ol atetlesnor ¢ et for hghESD prot et ion.

Most systems will require no fine tuning, and the default settings for CSODT, CSODR, CSOIA, CSORP
and CSOLP should be used.
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12.1. SFR Paging

To accommodat enoret fan 128 SFRsin t le0x80 t 0 OxF F addres gpace SFR paging fasben inpl e -
matel. By ddaul t, al | SFR accesstarge SFR BaOxO to al | owaccesto tleragidesl| iga in
Tabl d2.1. During dericeinit ial iat ion, omeSFRs| ocat elon SFR PageOxF may nexl t o beaccessl.
Tabl 42.2 | id st leSFRsaccesbl efromSFR PageOxOF. SomeSF Rsareaccesibl ef rombot hpages

incl uding t leSFRPA r. SFRsonl y accesbl ef romPageOxF areinbold.

Tref ol | owing procaluredoul d beussd wan accesng SF Rson PageOxF:

1. Savetlecurrent int erupt dat e(EA
Disabl el nt e rupt s(EA

Se¢ SFRPA

A

Se¢ SFRPA

Ret oreinterupt ¢ at e(EA

SIEGRE NI

Table 12.2. Special Function Register (SFR) Memory Map (Page 0xF)

F8
Fo| B CSOMD3 EIP1 EIP2
E8
E0| A REVID | DEVICEID FLWR EIEL EIE2
D8 CSOPM
DO| PSW
cs
co
B8 IREFOCF A A
BO PMUOMD
A IE | CLKSEL
A P2 SFRPA
98 PODRV | CRCOCNT| P1DRV |CRCOFLIP P2DRV | CRCOA
0| P1
88 TOFFL TOFFH
80l PO sP DPL DPH | CRCOCN | CRCOIN | CRCODA PCON
0(8) 1(9) 2(A 3(B) 4(C) 5(D) 6(E) 7(F)
(bit addresabl &
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14.3. Security Options

TreCIP-51 providesseurity optionsto protet tkeFl asthmeory frominadv @t ent nodif icat ion by f+
wareaswd | asto prevent thevienng of propridary programcodeand congants TlkeProgramStore
Writ eEnabl e(bit PSWE in reggig @ PSCTL ) and tleProgramSt oreErasEnabl e (bit PSEE in ragig &
PSCTL) bitsprotect tleFl asnerory f romaccident ahodif icat ion by of t wvare PSWE nug beepl icitl y
s to 1l bd oreftwarecan nodif yt leF1 asmeory; bot hP SWE and P SEE nud best to 1 bd oreft -
warecan eaeF| ashmeory. A

cong ant sfrombeng read or al t e a acrosst leC2 int @f ace

A adh uw aceoffesprotetion of tlkeFl ahprogram
nmerory fromacces (reads wites or gass by unprot et @ codeor theC2 inteface See Section
“10. Memory Organization” on page 128 for t kel ocation of tleseurity byte TleF| ahseurity mela -
nignal | owstleuss to | ockn 512-byt eF| ashpages darting at pge 0 (addreses 0x0000 t 0 OX01F F),
wee nistlelsconpl evnt nunbe repores entel by tleSeurity L ockByt e The page containing the
Flash Security Lock Byte is unlocked when no other Flash pages are locked (all bits of the Lock
Byte are 1) and locked when any other Flash pages are locked (any bit of the Lock Byte is 0).

Security L ockByt e 1111 1011b
onesConpl art : 0000 0100b
Fl aspages| ocla: 5(Firg four FI adpages+ L ockByt ePage
8KB Flash Device 4 or 2 KB Flash Device
Reserved
Lock Byte Reserved

le—
Lock Byte Page Locked when
any other
Flash pages
are locked —>

Lock Byte

Lock Byte Page

Unlocked Flash Pages

Unlocked Flash Pages
Access limit
< set according >
to the Flash
security lock
byte

Figure 14.1. Flash Program Memory Map (8 kB and smaller devices)

Tl evd of Fl ashszurity deperdson tleF| ashaccesnd tod. Tlet meeF| ashacces md lodst hat
can beretricteal arereads wites an d eassfromt eC2 dédug int @f ace usr firnvareeeut ing on
unl ocla pages and us firnwareeut ing on | oclal pages Tabl d4.1 ymmarist lkeF|l ashseurity
f et uresof t leC8051F 99x-C8051F 98x dev ices
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15.1. Normal Mode

TeMCU isful | y functional

nal coreappl y. A

CIP-51 corearepowea fromtke 1.8 V intenal

in nor mal

ndeigurel5.1 dowst leon-chip pows dig ribution t o v arious
peiplgal s Tteearetw uppl yvol tagespowsing varioussetionsof tleclip:V ppandtlel.8 V inte

DD pln A

coresappl y. RA

al wayspowg e diret| y fromteVpp pin in 4 ep nodeand powsa fr omtlecoresppl yinal | otle
pows nodes
V DD
1.8to 3.6 V GPIO
Analog Peripherals
| VREF I € IREFO
1<
u A -
® VREGO [f] * I>
[ ] i
Vo ra
COMPA |—]
O A
Sl ep . - | |
(j) Stop/Supend |1 gy| Digital Peripherals
P> UA |
PMUO  |— e | .
L o
SmaRTClock |g— RAM [rmes | [ sves |
Figure 15.1. C8051F99x-C8051F98x Power Distribution
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18.8. SmaRTClock (Real Time Clock) Reset
Tl SmaRTCl ock can gegate a yden red on two eveits SnaRTCl ock Oil | ator Fail or

SmaRT Cl ockA il event occurswe t leSmaRTCl ockMising Cl ock
De et or isenabl e and t ke SmaRTCl ockcl ockis béd owapproximaté y 20kt A

e/ ent occurswen t e SmaRTCl ock A | & and t ke SmaRTCl ocktime val uenatclestle
A

fl ag (RSTSRC.7). TleSmaRTCl ockext raminsfunctional e/ en we tledeviceisin tiel owpowng
Superd or Sl ep node Tlegt ateof thke  RST pinisunaf f et el by t lisrext .

18.9. Software Reset

Softwaremay forcea red by w iting a 1 to tle SWRSF bit (RSTSRC.4). Tle SWRSF bit wil | read 1
fol | owngaoftwareforcel rest . Thed at eof t RST pinisunaf f et el by t hsrest .
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20.1.2. Using RTCOADR and RTCODAT to Access SmaRTClock Internal Registers

Tre SmaRTCIl ock intenal reiges can bered and witten uing RTCOA

RT COA ckintenal reide tat wl | betargd @ ybspent  readsor
wit s Reommendal ind ruction tining isprovideal int hssetion. I f t lereeommendal ind ruct ion tining
isnot fol | owd, tlen BUSY (RT COA

aret ke SmaRTCl ocklntefaceisnot bug peform ng tlepresiousread or wit eopeation. A -
Cl ockW it eope at ion isinit iat ed bywrit ing t o t e RT CODA wisan anpl eof witingto a
SmaRTCl ockintenal reige.

1. Pol | BUSY (RTCOA it gurnsOor fol | owreommdeal ind ruct ion t imng.

2. Wite0Ox05to RTCOA al RTCOCN reig @ at SmaRTCl ockA

3. Wit eOx00 t o RT CODA

A tleSmaR TCIl ockintefaceBug bit. Thstrand as
t lecont ent sof tleintenal regis e € et e byRT COA andereldatawl | rerainin
RT CODA

regit .

1. Pol | BUSY (RTCOA it gurnsOor fol | owreom®dal ing ruction timng.

2. WiteOx05to RTCOA al RTCOCN regig @ at SnaRTCI ockA

3. WiteltoBUSY. Tlhsinit iat est tet r and & of dat a fromRTCOCN t o RT CODA

4. Pol | BUSY (RTCOA it reaurnsOor fol | owmmend ind ruct ion t imng.

5. Read dat a f romRT CODA isa copy of t eRTCOCN ragig &.

Note: TeRTCOA
20.1.3. RTCOADR Short Strobe Feature

Readsand wit est o indireet SmaRT Cl ockregig e@snormal | ytale7 sy encl ockcycl es To mniniet e
indirect regis @ accestine tleSlort Strobef eat uredecreasst leread and wit eaccest imet 0 6 g/s

tencl ocls TeSlort St robef eat ureisaut orrat ical | y enabl &l on rest and can bemanual | y enabl al/dis
abl & udngt RSHDRT (RT COA

Reommendal | ng ruct ion Timing f or a dngl e regit & read wit hdort 4 robeenabl e:

nmov RTCOADR, #095h
nop

nop

nop

mov A, RTCODAT

Reommendal | nd ruct ion Timing f or a dngl eregid @ writ ewit hdort ¢ robeenabl da:

nmov RTCOADR, #095h
nmov RTCODAT, #000h
nop

20.1.4. SmaRTClock Interface Autoread Feature

W A

SmaRTCl ockintenal rejigde & et el by RTCOA -
ning of echsriesof consrutiv ere ds Softwaredoul dfol | owreomendal ind ruct ion timng or clek
if theSmaRTCl ocklnt efaceisbusy prior t o readig RT CODA

(RTCOA
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22.3.2. Arbitration

A ebusisfresaft & a STOP condition or aft & t eSCL
and SDA Section “22.3.5. SCL kph(SMBusFre Timeut "on
page 238). Intleevent that two or noredesicesattenpt to begin atrand e at tlesanetime an arbitra -
tion clereisenpl oyaltoforceonenag @ togive upthebus Tlermas & dericescont inuet rangnit t ing
until oneattewptsa HGHwWIl etleotle trangnits a L OW Sincet lebusisopen-drain, t lebuswl | be
pu | elLOWTlenag e attemptingt BHGHnal | de et a L OWSDA st kear bit rat ion. Tkewnning
mad @ cont inuesit st rangridon wit lout int erupt ion; tlel odng mag @ becomsa d aveand reav est ke

ret of ttretrand e if addresal. Thsarbit rat ion <leisnon-det ru  ctive onedericeal wayswng and
no dataisl og.

22.3.3.Clock Low Extension

SMBus providesa cl ocksnchion iation mekanism snil ar to | 2¢C, wichal | owsdevices wit hdif f & ent

e capabil itiest o coxid ontle bus A ringatrande inorde toal | ow
4 owr 4 avedericesto communicatewthfase mades Tlked avenay temporaril y ol d tleSCL | ine
LOWtoextend t lecl ockl owpeiod, dfectivd y dereasng t lesrial cl ockf repecy.

22.3.4. SCL Low Timeout

If tkeSCL | ineisld d| owbyad avedesiceont kebus no f urt e comrunicat ion ispossbl e Furt lenore

t lenag @ cannot forcet eSCL | inelight o correct tleeror condition. To ol vetlisprobl emt keSMBus
prot ocol 9eifiesttat desicesparticipating in at e mus deé et any cl ockcyl el d| owl onge tlan
25 msasa “t imout "condit ion. Devicest lat lavedd  eta tletimout condition nud red thecommuni -
cationnol ate ttan Itsaft & dd et ing t ket imout condit ion.

Wen t eSMBTOE bit in SMBOCF isst, Tine 3isumltoda et SCL | owtimouts Time 3Jisforcalto
réd oad wa SCL isligh and al | owal t o count wan SCL isl ow Wt hTime 3 enabl e and configural t o
ovefl owafte 2%(and SMBTOE & ), t leTime 3interupt sviceroutinecan beuslt o red (disabl e
and reeabl @ tRSMBusintleesr ent of an SCL | owt imeut .

22.3.5. SCL High (SMBus Free) Timeout

TreSMBusoeification dipul ates that if t eSCL and SDA gt lebus
isdes ignat ed asfree WantleSM  BFTE bit in SMBOCF isst , t lebu swil | beconsde @ f reeif SCL and
SDA SMBuscl ocksour cepeaiods(asdd inal by t ket ine configureal for t te

SMBus cl ocksurcé. | ft eSMBusiswait ing t 0 gang at ea Mag & STA
fol | owing thstinwut. Notet lat a cl ocksourceisreypira f or freetinout dd etion, verinad aveonl y
inpl et at ion.
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22.5.2. Read Sequence (Master)

During a read sspence an SMBusna de readsdatafromad avedesie Tlemad @ inthstrand e wl |
beatrangitte during t leaddresbyt e and aredv e during al | dat a byt es TreSMBusint & f acegene-

atestleSTA containing t leaddresof ttetarge 4 aveand tle
data direction bit. In tlis caetedata diretion bit (R/W wl | bel ogic (REA

recav el fromt led av eon SDA tresrial cl ock Tred av et rangiit soneor nore
byt esof srial data.

If fardwareA

recavea byte Softwaremug wit et leA A

Wit htar dwar eA | &, t eSMBustardw arewl | aut ahical | y gene at et leA

and t lm pod tleinterupt. It is important to note that the appropriate ACK or NACK value should be
set up by the software prior to receiving the byte when hardware ACK generation is enabled.

WitingaltotkA an A

t kA NA

t eSTODbit isst and a STOP isgemeat &. Tleinte rfacewl | sitchto Mag @ Transiitt @ Modeif SMBO
DA Figure22.6 dowsa typical mad & read spence Two

recav @ dat a byt esar edown, t loughany nunbe of byt esnay berecav el. Noticet lat tle‘data byt e
trand eral’ int@rupt soccur at dif f et pl actdesrpence dgpending on we & far dwar eA -
@ at ion iseabl a. Tleint erupt occursbefore t leA after
t kA

| I nt & rupt swit hkr dwar eA

Y \ 4 Y \ 4
‘ S SLA R A Dat a Byt e A Dat a Byt e N|P
A A A A

| I nt & rupt swit htdr dwar eA

Recév el by SMBus S=STA
Inteface P =STOR
A
_ N = NA
Trangit t @ by R = REA
SMBusl nt ef ace SLA

Figure 22.6. Typical Master Read Sequence
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Table 22.6. SMBus Status Decoding With Hardware ACK Generation Enabled

(EHACK =1)
Valuesto °
(O]
Values Read Write 0 3
= O
o - _ ) g o
Bly = |OWw Current SMbus State Typical Response Options 2¥|
=38 |x|(0|x <O | g o
581532 A EE:
n> g | “ 8
< >
A - |Loadd aveaddres+ R/Winto
1110 |0 |0 | X at al. SVB ODA 00| X| 1100
A Sa STA 1|0 |X]| 1110
0|0 |0 |wastrangmtteal; NA
o recev al. A 011X —
% E:ad net dat a byt eint o SMBO ololx| 1100
c
© End t rand @ wit hSTOP. O|1[X| —
— -
w | 1100 Endtrand @ wit hSTOP and & art
o A anotte trand e LX) —
CEG 0|0 |1 |wastrangittal; A )
reeav al. Send r peat @ STA 1|0 |X]| 1110
Swit cht o Mag & Recav @ Mode
(cl er Sl wit louwr it ing nevdat a
t o SMBODA 01011000
databyte
Sa A
Read SMBODA 01011000
Sa NA
byt east kel ad data byte 0|00 | 1000
olol1 A Read SMBODA
recav da; A ot . —
| nit iat er et el STA 1/0|0] 1110
Z Swit cht o Mag @ Trangritt &
'g Mode(writ et 0 SMBODA 00| X| 1100
o | 1000 cl aring SI).
W
o Read SMBODA o(1|{0| —
= Read SMBODA
A fol habby STA 111]0 1o
0|00 |reevel; NA I nit iat er peat & STA 1/0]|0| 1110
byt 9. Swit cht o Mag & Trangnit t &
Mode(w it et 0 SMBODA 0|0 |X| 1100
cl aring SI).
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SCK
(CKPOL =0, CKP I | | | | | | | |

P OL =1, G4 | I I I I I I I

MoS X vss X site Bit5 X Bit4 Bit 3 Bit 2Y Bit Bit JXXXUN
M SO —| wmsB X Bit6 X Bit5 X Bita ) Bit3)X Bit 2§ Bit ¥  Bio| }—
NSS (4-Wir eModg \ /

Figure 24.7. Slave Mode Data/Clock Timing (CKPHA =1)

24.6. SPI Special Function Registers

SPI10 isaccessl and control | & t houghf our peialf unction regig esintlegyg ancontrol | e: SP10CN
Control Raig &, SPI0DA gig @, SPI0OCF G Configurat ion Regigd &, and SPI10CKR Cl ockRate
Ragig . Tlef our pecial functionreigd esrd ateltotleopeationof teSPI10 Busaredecribal intte

fol | owngfigures
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SFR Definition 24.2. SPIOCN: SPIO Control

Bit 7 6 5 4 3 2 1 0
Name SPIF WCOL MODF RXOV RN NSSMDL:0] TXBMT SPIEN
Type R/W R/W R/W R/W R/W R R/W
Reset 0 0 0 0 0 1 1 0
SFR Page=0x0; SFRA
Bit Name Function
7 SPIF SPIO Interrupt Flag.
Thshit isst tol ogic 1 by lardwareat tleend of adatatrande.|f SPI interupts
areaabl a, aninterrupt wil | begenat al. Thshit isnot aut omatical | ycl arel|by
far dwar e and mug becl ereal by of t ware
6 WCOL Write Collision Flag.
Thshit iss# tol ogic 1if awitet 8P10DA
thisoccurs t lewrit et o SP I ODA gnoral, and t het rangnit buf f e wl | not pe
witten. If SPI interuptsareeaabl da, artigrupt wil | begee at al. Tlishit isnot
aut omatical | ycl erdal by fardware and nug becl era by of tware
5 MODF Mode Fault Flag.
Thshit isst to| ogic 1 by lar dwar ews a nag @ nodeco | | igonisdd ect ed
(NSSisl ow MSTEN =1, and NSSMD[L:0] = 01). If SPI int erupt sareeabl al, an
interupt wil | begeeadat. Thshit isnot aut omatical | ycl erel by tardware and
nug becl era by of tware
4 RXOV RN |Receive Overrun Flag (valid in slave mode only).
Thshit is# tol ogic 1 by lardwarew lint lerecavebuffe il | ol dsunread dafa
fromapresioustrand e and tlel ag biof tlecurrent trand aisdifteal intotle
SPI0dift regid e. I f SPI inteupt sareaabl a, aninterupt wil | begeeat a. Ths
bit isnot aut omatical | ycl erda by tardware and nug becl eral by of t ware
3:2 | NSSMD[L:0] |Slave Select Mode.
Sd etsbawentlef ol | owing NSS ope at ion nodes
(Se=Section 24.2 and Sect ion 24.3).
00: 3-WreS| aveor 3-WreMad & Mode NSS dgnal isnot rout el to a port pin.
01: 4-WreSl| aveor Mul ti-Mag @ Mode([& aul t). NSSisaninput totledesice
1x: 4-WreSingl eMad & Mode NSS 9gn al ismappeal asan out put fromt e
deviceand wil | asune t leval ueof NSSMDO.
1 TXBMT Transmit Buffer Empty.
Thshit wil | best tol ogic O we nevdatalasbenwittentot ket ransit buf f e.
Wmn dataintletrangnit buff @ istranderaeltoteSPI dift regid e, t hisbit wl |
best tol ogic 1, indicatingttat it issafteo wit ea nevbyt et o t ket rananit buf f &.
0 SPIEN SPIO Enable.
0: SPI1 disabl «l.
1: SPI| enabl .
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SFR Definition 25.11. TMR2L: Timer 2 Low Byte

Bit 7 6 5 4 3 2 1 0
Name TMR2L [:0]
Type RIW
Reset 0 0 0 0 0 0 0 0
SFR Page=0x0; SFRA
Bit Name Function
7:0 | TMR2L [:0] |Timer 2 Low Byte.

I n 16-bit node t eTMR2L regid @ cont ains t kel owbyt eof t lel6-bit Time 2. In 8-
bit nrode TMR2L cont ainst e8-bit | owbyt et ine val ue

SFR Definition 25.12. TMR2H Timer 2 High Byte

Bit 7 6 5 4 3 2 1 0
Name TMR2HI:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Page=0x0; SFRA
Bit Name Function
7:0 | TMR2H:0] |Timer 2 Low Byte.

I n 16-bit node t kT MR2H agig @ cont ainst lelighbyt eof t kel6-bit Timg 2. 1n 8-
bit mode TMR2Hcont ainst ke8-bit highbyt et iner val ue
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