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K& (Chip Select for SPI bus)
—_— — | & F w5500 f SPI 0, &5 KR THE:
flRELF: k.
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(1) % 'E DSPF28335 L frik 5| 43 & A L

GpioCtrlRegs.GPBPUD.bit.GPIO54 = O;

// Enable pull-up on GPI054 (SPISIMOA)
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GpioCtrIRegs.GPBPUD.bit.GPIO55=0;  // Enable pull-up on GPIO55 (SPISOMIA)
GpioCtrIRegs.GPBPUD.bit.GPIO56 =0;  // Enable pull-up on GPIO56 (SPICLKA)
GpioCtrIRegs.GPBPUD.bit.GPIO57 =0;  // Enable pull-up on GPIO57 (SPISTEA)

(2) ¥ E DSPF28335 ik 5l B =LA
GpioCtrlRegs.GPBQSEL2.bit.GPIO54 = 3; // Asynch input GPIO54 (SPISIMOA)

GpioCtrlRegs.GPBQSEL2.bit.GPIO55 =3; // Asynch input GPIO55 (SPISOMIA)
GpioCtrlRegs.GPBQSEL2.bit.GPIO56 = 3; // Asynch input GPIO56 (SPICLKA)
GpioCtrlRegs.GPBQSEL2.bit.GPIO57 = 3; // Asynch input GPIO57 (SPISTEA)

(3) Mt & DSPF28335 5| Ik Th Ak
GpioCtriRegs.GPBMUX2.bit.GPI054 = 1; // il & GPI054 5| {1y SPISIMOA
GpioCtriRegs.GPBMUX2.bit.GPIO55 = 1; // [il# GPI055 4| il /y SPTSOMIA
GpioCtriRegs.GPBMUX2.bit.GPIO56 = 1; // il % GPI056 5| [l &) SPICLKA
GpioCtrlRegs.GPBMUX2.bit.GPIO57 = 0; // il GPI057 5|l &) SPISTEA

3. SPIECE
FRPE T AR B F A TRC E , SRS S 2 B3t AT A0 B 1 e B

SSpiaRegs.SPICCR.bit.SPISWRESET = 0;
SpiaRegs.SPICCR.all = 0x0047;//The SPI software resets the polarity bit
//to 1 (sending data along the falling edge),
//moving in and out of the 8 bit word length each
time,
//and prohibiting the SPI internal loopback
(LOOKBACK) function;
SpiaRegs.SPICTL.all = 0x0006; // Enable master mode, normal phase, // enable
talk, and SPI int disabled.
SpiaRegs.SPISTS.all = 0x0000; [/ R, ZE IR SPT Al
SpiaRegs.SPIBRR = Ox001F; //SPI % =37.5M/24=1.5MHZ;
SpiaRegs.SPIPRI.bit.FREE = 1; //Set so breakpoints don't disturb xmission
SpiaRegs.SPICCR.bit.SPISWRESET = 1;

WA T BIHEAT XS SPIREATBC B IE 1 AR 51 RN 24
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(1) | BCEEHEF A
i sPLALT-EA 7 FFBON TR . BN 8 FLr T K
SPI Configuration Control Register (SPICCR)
SPICCR eonfrols the setup of the SP1 for aperation.

Figure 2-1. SPI Configuration Control Register (SPICCR) — Address T040h

T § 5 4 3 2 1 3
2P| 5W Rase: CLOCK Rasened SPILBK 5P CHARD 5Pt CHAR2 5P CHART SPLCHARD
POLARITY
R0 RmW-0 R-0 R-0 R0 Bh-0 RS-0 RS-0

LEGEMD: R'W = ReadWrite, B = Read only, -n = valoe afer reged

Table 2-1. 5P| Configuration Contrel Reglister (SPICCR) Field Descriptions
Bit | Field. | Vaius |Description
T SR SW RESET | &P| software raset, Whan changing configuragan. you showld clear this bit bedore the changes and
| 5at this kit befom raslEming operatan.

B |Indializas the 5P operating flage o the resst condilion, Specifically. the RECEIVER OVERRUN
| Flag bit |SPISTS.T), tha SR INT FLAG bi (SFISTS.E), and tha TXBUF FULL Flag bit (SPESTE.5)
| are claanad. Tha 5P| configuration remains unchanged. i e module s oparating as & mastar, the
! BPIGLE signal cutput rahums o its inactive level

1 | 5P s ready o Iransmit or recaive the naxt charecer, Whan tha 5P 5W RESET bitiz a0, 8
| character writtan 1o 1ha ransmitter will not be shiftad cul whan this bitis sat A new charaster must
| b wirlften bo the sarial data register

£ | CLOCK [ | Shit Cluck Polarity. This bil cortrofs ihe polarity of the SPICLK signal. CLOCK POLARITY and
POLARITY | CLOCK PHASE {SPICTL.3) conlrol four cocking schemes on the SPICLK pin. See Fedon 1.4.3

0 |Datais aulpud on rismg edge and input an falling edga. Whan no 5P| data is sent, SPICLEK is al low
| bewel. Ther data input and outpul edges depend on the value of the CLOCK PHASE Bt (SPICTL.3)
| s folloows:
| = GLICK PHASE = 0: Dala ks cutput an tha rsing sdge of the SFICLK signal; Input dals ks latched
| on the 1adling edga of e SFICLK signal,
|» CLOCK PHASE = 1: Dala s oulput one half-cycle before the firsl rising edge of the SPICLK
| signal and on subssguant faling adges af the SPICLK signal; input data is keiched on the rising
edpe of the SPICLE sgnal.
1 Data is autms on falling edge and nput an Asing edoa. Whan no 5P| data is sent, SPICLE s @
| high lewnl, The data input and output edges tepond on the value of the CLOCK PHASE bit
| (SPICTL 3] as faliows:
| » CLOCK PHASE = 0, Dala k& culput on e talling edge of the SPICLE signal. inpul data is
latched an the rising edge of e SPICLE gignal.
| = CLOCK PHASE = 1: Oala & cutput ona half-cycle bedore the first faling adge of the SPRCLK
signal and on subsequant risng edges of tha SPICLE signal; mput data is latched on the falling
ndge of the SPICLEK signal.
5 |Resarvad | Raads radurn 2ero: wiitas have na effect,
4 SPILBK | 6Pl lcopnack. Loop back mede allews medude velidation durng devica iesting. This moda is valid
| oty In master mode of the SPL
o | P leap back maode disabled — dedault value aler rmeel

1 | 8Pl lpap back mode enabled, SIMOIS0MI lines are connecied intlermnally. Used for moduls self

| Leessls.
30 |sPicHAR3 - | | Enarcter Length Contrel Bits 3.0, These four s datarming the nmbar of bits (o ba shifted in o
S| CHARD | put-as a single charmctar during one shift saquence: [[aBlE 2-4 lists the character langih selected by

| tha bit valurs.
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LG B P A AR A NIRRT K 8 o, e 0x47, Bl Tkt 2 0100 0111

Table 2-2. Character Length Control Bit Values

BPM CHAR] S CHARZ SP1CHARY P CHARD Characher Length
0 o o a 1
o o o 1 2
a o 1 a 1
0 ] 1 1 4
0 1 ] a 5
a 1 ] 1 ]
a 1 1 a T
| o 1 1 1 a |
1 o 0 a ]
1 {+] o 1 L
1 o 1 a 1
1 o 1 1 12
1 1 0 a 13
1 1 0 1 14
1 1 1 a 15
L 1 1 1 L3

e B B A 4%
A R IERAEAL. 8 IR IEAIZE A SPI

SPI Operation Confrol Register (SPICTL)

SPICTL controls data transmission, the SPI's ability to generate interrupts, the SPICLK phase, and the
aperational mode (skave or master),

Figure 2-2. 5P| Operation Control Register (SPICTL) — Address 7041h

7 8 5 4 3 2 1 0
Rasened WVERRLR INT GLOCK MASTER/ TALK SPINT EMA
ENA FHASE SLAVE
R0 RAD RAV0 BN RV R0

LEGENTD:; R = ReadiVnte; R = Read anly; -1 = value afier msat

Table 2-3 5P| Operation Control Register (SPICTL) Field Descriptions

Bit | Fiald | 'H'Jlllﬂ Dﬂ“l’iﬂlll‘.‘ll‘l
75 | HEEBWBEI R’EEHE re-Turn er} WTHBB I'IB‘I'G Dl:l 911‘9{!1
1 Dvel'l‘m I"'IT ENA l:h.rerrm IﬂLBI'I'u;'II Ename- Salhm IhlB I‘JH GB.lﬁl‘:ﬁ an Iﬂtﬁl'rl.lpt ID L] ganeral.ed v-men I.I‘n} REL'.-“EI'-."ER

| IWERRUN Flag bit (SPISTS.7) is sal by hardwase. Inlerrupls generated by the RECENWER
| DWVERRUN Flag bit and the SPEINT FLAG bit (SPISTS.6) slame the same inbarupl vechor.

o : Dizable RECEIVER OWERRLM Flag bil (SPISTS.T) inlerrupts
1 |Enable RECENWER OVERRLIN Flag bit [SPIETS. T} mninrrupts

3 | GLOCK PHASE i 5P| Clock Phase Seliecl. Thie bit coninals Tie phase of the SPICLK signal
| GLOGHK PHASE and CLOCK, POLARITY (SPICCR.E) make Tour diffarert clocking schemes
| pasaible (za8 FIUTE T-9). Whan cparating with CLOCK PHASE high, the 5P| (master o7 slava)
| makes the first it of deta available after SPIDAT |5 written and befora the first edga of the SPICLK
signal, regardiass of which 5P mode is baing u=ad

b N{lrmal 5P| docking schema, depending on the CLOGK FOLARITY bt (SPICCR 6)
1 SPICLK apgnal dala;ﬁd I‘.‘ul ang I‘ﬂlf—nyﬂl& polarity dalﬁrmnﬁd Ly I.he ELﬂCK. POLARITY bil

7 |MASTER) [ SF'I Metwark Mods Conirot. This bt detemmines whether the SP1 s 2 network master or skave,
| BLAVE Durlng reset initialization, lhe SP is sulomalically configured as a network slave.

i} | 5P| configurad ax a slave
1 | 8P configurad Bs A masier
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Bit | Fisld | vaie | Description
1 TALK Maslan/Slave Trarsmil Enable. Tha TALK bit can disable data raramiszon [masier of slave] by
pacing iha sedal data oulpul in the high-mpedance slate. 1 this bil is disabled during a
Iransmisgion, the ransmit shill reghabar conlinues 10 operaba until the presvious charadler is shifled
cull When e TALK Bt i daabled, the 3P s 291 able 10 receive charactens and update the shalus.
Nage. TALK is cleanad [disabied) by & syabem nesal.
o Disables ransmission:
* Slawa moda oparation; IFned presiously configured as & panerakpurposs VO pin, ha SFIS0MI
pan witk b put in the high-mpedance slate
» Master mode operation: if nal previously conligured as a general-purpase 110 pin, the SPISIMC
pin wil be put in the high-impedance siate.
1 Enabias transmission Far the £-pin opfian, ensure to enabia the receiver's SFESTE input pin.
] SPI T ENA 8P| Fterrugl Enable. This il conbrods tha SPI's abilty to ganerata a ransmitiracedve inbarupt. Tha
5P INT FLAG Bl [SPISTS B} is unaffactad by his b
o DiEables intamapt
1 Erabdas intermupd

(3) . BLERSHTAAS
i tH KT, 2R R SP1 A T

SPI Status Register (SPIST)
Figure 2-3. SP| Status Register (SPIST) — Address T042h
T L] 5 4 i
[ rECENER SPIINT T BUF FULL Raspred
OVERRUN Fuﬁlﬂl?l FLHGI?'
anu!l
RIC-0 RIC-D RrC-0 R-0

LEGEMND:. RW = ReadVit, B = Read only; -0 = vakie afer regsl

M The RECEIVER OVERRLUM FLAG bit and the SP1INT FLAG bl share 1ha sams Inarmups vecor,
@ wyriting a 0 40 biis 5, 6, and T has no affact

Table 2-4, 5PI Status Register (SPIST) Field Descriptions

Bit | Field | value | Description -

et A Lt | Il Ustiiintch o1 E

T | RECEIVER | i 5P| Recaiver Ovemun Flag. This bit is a readiclear-only flag. The 5P| hardwam seis this bit when a
WERRAM FLAG | | mgeive: or fransmit aperation comglates bafore the previcus charackar has been read from the

| buffer. Tha bR indicates that the last moeved charasier has besn owarsritien and therefore st
! (when the SPFIRXBUF was ovenwritten by the 5P macule before the previows character was mad
| by tha user application). The 5P| requasts ana intarnupt sequenca sach fima tis kit is set if the

| OVERRUN T EMNA bit {5PICTL 4) & sed high. The bt s clamed in ong of thres ways:

= Wriling a 1 1o this bil

| = Wriling a [ Io 5P| 24 RESET (SRICCR T

| = Resstling the systam

| IF tha GVERRUS INT ENA B (SPIGTL 4) I8 5at, the 5P| requasts only ona inermJps upon the first

| Becumrence of setting the RECEIVER DVERRLIN Flag b, Subsaguant cvarmuns wil nat ragues!
wdditional Imemupts if this flag bt & siready sat. This means that in ondar i SR Mew o mn

[ Inbarmupt raquests tha wsar must clear his flag bit by writing @ 1 10 SPISTS.7 aach ime an owann

| eondition acours. In ather words, I the RECENER OVERRLUN Flag bit is lalt 58 (ned cleanad) by

| the inemup! serdca routing, Bnother averrun Intarnpt wil not be immediataly re-entenad whan the

| Inbarrupt service routing I exited,

O | Wiling & O has o effect

1 : Clears this bt. The RECEIVER OVERRUN Flag bit shawld be deared during the interrupt service
| rautine because the RECEIVER OVERRLUM Flag bil and 3P| INT FLAG bit ([SPISTS.6) share the
| same inbarrupt weckor. This will slleviale ary passible doubl as b e ssures of the nlerul when
| the next byle i raceived.
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Bit | Field | Vale |Description |
B |SPIINT FLAG 5P| Inlerrupl Flag. SPIINT FLAG ig 8 read-only Rag. The SP| hardwere sets this B indicale that
it has completed sending oF moeiving e 1ast bl and is ready 1o be gandced. The meensd
character is placad in the recsiver bullar at tha sams me this bil is sel Thia flag causes an
intarupl 1o e requested il the SP1INT EMA bil (SPICTL.O) & sal

o Viriling & O has no affect

1 This bit is deared in ane af thres ways:
= Reading SPIRXBUF
= Viriling a O o 5P| SW RESET (SRICCR.T)
* Raseting the systam

5 |TEBUFFULL | | SPI Transmit Butfer Full Flag. This reac-only bi geis sel o 1 when a charactsr = wilten o (e SPI
| FLAG Transmil budler SFITXGUF. It is clearad when ihe characler i& auomaticaily loaded into SPIDAT
wihisn tha Bh“ﬂﬂ aul of a previows characler is compleda.

o Writing & 0 has no affect
1 This bit is cieared a8 reset.
40 |Reservad | 10 | Reads ralurm zero; witas have n affect

(4) | FLBHRR
A DL 2 2 C B R
SPI Baud Rate Register (SPIBRR)
SPIBERR contains the bits used for baud-rate salection.

Figure 2-4. SP| Baud Rate Register (SPIBRR) — Address 7044h

7 L 5 4 3 2 1 LU
| Resrwd | SPIBTRATEG | SPIGTRATES | SPIBTRATES | SPIBTRATES | SPIRITRATEZ | SPIBSTRATE1 | SPIBSTRATED |
R-0 RW-I R0 RW-0 R0 RW-1 RY-0 Rw-0

LEGEND. RW = ReadViite, R = Read only; -n = vale afer regal

Table 2-5, Fleld Descriptions

| Bt |Field | Vae |Descrigtion
| T | Reservad Reads refurn zore; witas have no effect,
| | } | k -
640 | 5PIBIT RATE B— 5P| Bl Rate (Baud) Condrol. Thase bits dedarming the bt ransler rate # tha SF1 s the netwark
| SPIBITRATED masher. Thara ara 125 data-transfar rates (8ach a funcian of the GFU diogk, LSPCLK) that can ba
| selecied, One dats bit i shifed par SPICLK cycle, (SPICLK I8 the baud rate clook aulpat on ha
SPIGLE pincy

IF tha 5P & & netwark slave, fhe module recalves a cock on fha SPICLE pin from the network
mashar; tharefara, thase bits hawve no effact an 1ha SPICLK signal. The frequency of the input clock
| from e master should not excesd the slave 5P1s SPICLK signal diviced by 4

Ir aaber wode, the 5P ook js gemarated by the SP1and ks oulput on he SPICLE pin. The 5P
baud rabes are detamingd by the foloeirg Tormula:

For SPIBRR = 3t TﬁEL

! K
op S-S Pac
EP| Bawd Rale ERERAT 1]
For SPIBRAR =0, 1, or &:
&P| Baud Hale e "'EP::LK

| whare: LSPCLE = Funcion of CPU clock frequancy X low-spesad penphersl clack of the devica
SPIBRR = Coalents of Iha SPIERR in he masler SP| devica

4, W5500 HIECE

HRBCEE R T XN, BB AN SN G AN KE , HHESA (5 lbyte
He) &%, HEMECEWG P ERIFTE, #1461k 8 1 Socket,  ( void
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set_network(void)) PRI E, #EHIEIENERT S KIE.

i
void IINCHIP_WRITE( uint32 addrbsb, uint8 data)

{
//IINCHIP_ISR DISABLE(); // Interrupt Service Routine Disable
IINCHIP_CSoff(); // CS=0, SPI start

IINCHIP_SpiSendData( (addrbsb & ©x@0FF@000)>>16);// Address byte 1

IINCHIP_SpiSendData( (addrbsb & ©x@000FF00)>> 8);// Address byte 2

IINCHIP_SpiSendData( (addrbsb & ©x000000F8) + 4);// Data write command and
Write data length 1

IINCHIP_SpiSendData(data); // Data write (write lbyte data)

IINCHIP_CSon(); // CS=1, SPI end

//IINCHIP_ISR_ENABLE(); // Interrupt Service Routine Enable
}

5. HWHIRIZESEIR
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21.7 5Pl Serfal Transmit Buffer Register (SPITXBUF)

SPITXBUF stores the next character to be transmitted. Writing to this register sets the TX BUF FULL Flag
hit (SPISTS.5). When transmission of the current character is complete, the contents of this register are
automatically loaded in SPIDAT and the TX BUF FULL Flag is cleared. If no fransmission is currently
active, data written to this register falls through into the SPIDAT register and the TX BUF FULL Flag is mot
sat.

Im mastar mode, if no transmission is currantly active, writing to this register initiales a fransmission in the
sama manner that writing to SPIDAT does.

Figure 2-T. 5Pl Serial Transmit Buffer Register (SPITXBUF) — Address T048h

15 14 13 12 11 10 3 i
TXB15 | TWB14 |  TeBi3 |  THBiz | TeB11 | TABW0 | TwBa | TxB&
R0 R0 R0 A0 R0 R0 R0 R0
7 8 5 4 3 7 1 0
TABT TXHE | TWB5 | TxB4 T¥BI | TWB2 | T®Bi_ |  TABQ
R0 A0 -0 -0 e Al R0 A0

LEGEND: RW = RaadiWnia! R = Raad anly; -0 = vakie afar reget

Table 2-B. 5P| Serial Transmit Buffer Register (SPITXBUF) Field Descriptions

Bit :Fllllﬂ Vake | Dascription

15 TXB15 - TXBO [ Tranamil Data Budler. This is where the nexl characler o be fraremitted &= stonsd. When the
lrarsmigaion of the currend character has compialad. i he TX BUF FULL Fag bil is sel lha
conlenls of 1his ragisles & aulomatically ransferred o SPIDAT, and the TX BUF FULL Flag i
cleansd.
Wiriles o SPITEBUF musi be left-jusiified.
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2.1.6 SPI Serial Receive Buffer Register {(SPIRXBUF)
SPIRXBUF contains the received data. Reading SPIRXBUF clears the 5P| INT FLAS bit (SPISTS.6)

Figure 2-8. SPI Serial Receive Bulffer Register (SPIRXBUF) — Address 7047h

15 14 13 12 11 1n g 8
[ rxmis RXE14 R¥BI13 R¥B12 RXE11 RXB10 RXED RXEE
A0 ) "D R0 A A P A0
7 & 5 4 3 2 1 0
RXBT | HxBB |  mwe5 | mXm4 | HeB3 | mwEz |  RxB1 | ®EED
A ) A R ) =) A f

LEGEND: R'W = ReadiWiita; R = Raad anly; -1 = vakim after raset

Table 2-7. SPI Serial Receive Buffer Register (SPIRXBUF) Field Dascriptions

Bit Flald Value | Dascription

15 RXB15 - RXBO Racatar Data, Once SFIDAT has mecaivad tha completa charseciar, e character 5 trarsfarned 1o
SPIRKBUF, whare f can be rasd, A1 e seme tima, the 5P| INT FLAG bit [SPISTS.6) & set. Sinca
fatm 15 shified Inko the 5PTs mast slgnificant bit sk, i is stored righi-justiiad in thig registes
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while (SpiaRegs. SPISTS. bit. INT FLAG != 1); {} hARZIN, RiiZk e fe s
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6+ SPLIEAERLIN G, W RAE R IEH A ELAG H L, &R NTE recv_data_precessing()
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