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void SPIM_ClearTxBuffer (void)
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LR RyEEd g “BoE” MITHER BRI B B AL . AR SPIM_Init(), Ky SPIM
_Start() THEFR A LR E XTI R R B LT

ZH. x

R [EME: pH

BIFEH - UL BN, BRI FEPUT IS E RO E AT WS . T E R S5

TFRIF. MR PR SO RIERR FIFO RURA&H 15

|
o

=
= e
=

==# CYPRESS
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void SPIM_Enable(void)
i i SPIM BEWSJR ZhiRfE . B NERIN B (A RXAEICE D) o WIERECE 1AM B, A Z50E I
FH MR E 2 BT FRAMUE B E . N 47E SPIM Hh Il {58 /i i A SPIM_Enable() p&i . X2 itk
BRI AT . W T B A T B P AT T b, SRS AEREN B T (IRIX R ED o DA
AT 4 EL A SPIM_Init() B4

¥ K
REE- x
BIfER: x

void SPIM_SaveConfig (void)

LR FEHENRIIAERE A Z AT OR A7 SPIM L E
ZH. &
REE- x
BIfER: x

void SPIM_RestoreConfig (void)

BB« MARThFERE A e 5 9% 2 SPIM_SaveConfig() B3R 47 ) SPIM i {Ffc & .

ZH. ¥

R EE: ¥

BIfER: WRAEAR E 51 M SPIM_SaveConfig() H1% UL T I LRk, IAE T4 Zr A2 85, FHRE N

“HE” RHEHEFHIERIAME
SPIM STATUS MASK REG
SPIM COUNTER PERIOD REG

5E X
e SPIM_TX_INIT_INTERRUPTS_MASK - & ¥ “BCE” XHEHE b sk 35 00 b i Y5t (K W e
o X2 TXIREFAAEH AR ERAE b Wi ge AL HERS . A AL F B R4S B,
W% COREFAEL” —T.
e SPIM_RX_INIT_INTERRUPTS_MASK - 5& X “FCE” XHEHE 4 i b Wi gt v a e
o X2 RXCIREZFAAAH R B RAE R WA RE AL . A AL 7B 4E
B, 5% “WREFAHEM” —.

wu
ﬁ,

I.i
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R T SAL
# 1 SPIM_TXSTATUS
(A 7 6 5 4 3 2 1 0
& T AAE ARAEH SPI IDLE FAIF TXFIFO  TXFIFO SPI 58,
SR il ok

# 2 SPIM_RXSTATUS

(A 7 6 5 4 3 2 1 0
fa fi RXZWEK RXFIFO  RXFIFO kel KA kel Kb
W ANE D

o THITIEM: HSEEE T AR N .
o RXFIFO idi#: = RX HHafE R E] RX Z2ih X A7fif ae b5 51 (CWERILFESIAFAE) HITFOL T
Ol 4 5795/ 5 FIFO i &

e RXFIFO AH%: 4 RX ##E FIFO AN E. B, &/b—NFY/746r T RXFIFO
(AFIR RX Z X RAM FEFIZ44)

e RXFIFO &ifi: 24 RX ##fi FIFO iy W E (AFEs RX X RAM [R5
e TXFIFO Aifi: 2 TX F¥E FIFO RN WE AR R TX 22X RAM [R5 %4
e TXFIFO A% X TXHIE FIFO NI WE (ARR TX X RAM R4 %44

o SPIEMK: MO kB L FIFO T EdEN 5 E . THREH T/ 78RS, v ME
Mzs R EmEm. (BRET “FhrrsEi” B TX 8 FIFO N iKE) .

e SPIIDLE: i SPIM RAHIALLT IDLE RS K E . KR EENERIERIRS. Ed2
SPI e N — RS . —HE IDLE, HERMS] “TX FIFO FE2RE” .

SPIM_TXBUFFERSIZE

& SCEEN TX Al A FEFN 20 X 23 FL A 2 4. IXANVELEE FIFO W 311 4 2799/ 7. iRt fi
KT 4, MISCHURSEEE B S WTEAAF i 222 0h X ) 2] FIFO i,

SPIM_RXBUFFERSIZE

& N RX AE0 S MR AN G2 X 7 FL A7 A 2 48 IXANELHE FIFO W 311 4 2795/ ansRt(E
KT 4, TSI EAE B 3 FIFO F2 3 BIG A7t 4 22 X T B

4
J
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SPIM_DATAWIDTH
SE S TR E” X HE AU AR B A HidE A% a6 2

[E 4 JRA RS 7 51

PSoC Creator 7 “ & BilTi H 7 XHIEHEFHR A 1 KR A5 5 2 E AR = Bl KR I H . 25k
BT E BB, T FTOT AT H s BN G HE s B B P b AL s ) . BESRBBGE FH 7], 1
FTTFIT 46 DB A= B R ATE o AR 75 22, {5 PO AE A O IR A% S T vl 46 /N T e 150 H 1) 471
Ko

HrELER, 155% PSoC Creator ) “&HxFITH” L8,

L

NN

SPIM HIERAECE & B AR 0 Bl B K 8 fi7 SPIM. ERIAEHL R, i 1 Mbps o715 2 e 3 P #iF
B,

A

N1 BB I W AR RGS A E S1E, B 17 4 DNRo. Rt 17 5 Nk
T (TEARRIT AR 4 DTN SPILEFM TX X, 25 1 M ingd) A0 s e &
FEE S AT o BB RN T AIFA

1= 4 TGN Tx GO Dl “Tx FIFO Jy%”
2 - BFSA 4515 Tx FIFO Ll Cilkk “Tx FIFO il .
3 - B FHMEIEA Tx S0P 71, LR SPIIDLE AR (i

4 - (EFE A1 NFITNEE] A0 FAEEE TN E “Tx FIFO K37 IRES, 1E2E 5 N1 BN Tx &t
XA R AL E B R “Tx FIFO R 7 R .

5 - “MAMFIERE LEBEMRARIRE, R teiTis.

6 - HE 2 MNEE A0 B, WE “Tx FIFO K7 RS H[IBIREE 1 DNEITINE3 RX S
X, %E “Rx AANE” RE. BB EE “FHITER” .

7 - fERJE N EKIER T IINEE] A0 AT ICE “Tx FIFO Jy%” RZES Oy 1 fke I,
ANERFEHER) o

8 - MUKFIZE 4 TR, “RxFIFO &~ 5 “F /7w —RkE.

= .

E
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9 - WE T “FTHITEMR
P 2R AR I B 2B Rx 22X

FBATHMBEE T (SPI) 4%

“SPI ZER” M “Rx id” , XEPFINITAFHECAEdm, HAN

10 - SS W E NS, e rtEmcei. B%E T “SPIIDLE” IRZS.

11 - 2 Rx P XEEHCE 1 AN ERR “Rx FIFO &, HitlUe i 5= i i E “Rx

FIFO 72" .

SPIM ##x: 0 (CPHA==0, CPOL ==0)
B0 0 B MR

1-st  byte transmission

SCLK
Tx Data (A0)| | DD sX:
Rx Data (A1) X 1X 2X sx 4X sx ex 1X cx

SS ® | F

End of 4-th byte

transmission

UL
T

JEDEE

End of 5-th byte
transmission

Uuuuy

IpHEg
OIS

SPIIDLE

O
-

@ @
TX FIFO EMPTY —l/ @ |

@5
TX FIFO NOT FULL 4,_

RX FIFO FULL b

RX FIFO NOT

RX FIFO

OVERRUN
BYTE/WORD

I—Ll‘ri@

COMPLETE
SPI DONE

— %

'4
Y

== Z CYPRESS
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H21 700 340



$ //Tj_;yl\.&&Fi | (SP|) E‘Efﬁ? PSoC® Creator™ éﬂﬁ:i}zﬁﬁ%ﬂﬂ

SPIM ##x: 1 (CPHA==0, CPOL ==0)
B B R

o End of 4-th byte End of 5-th byte
1-st  byte transmission transmission transmission

=0 [ [UTTUHUTUTUUTUTUIUTUUUTUY - Juyuy duuuy

SCLK LU Lt L
Tx Data (AO)‘ X 1 X 2 X 3 X 4X sx ex 1X 8 X:j %X%X:

Rx Data (A1) X 1X 2X sx 4X s)( sX 1X
SS ® ] . L R

// —
SPI IDLE @ ' __ __ \l_
@ __ _
TX FIFO EMPTY —l'( @ e

v

2 ¥ L o
TX FIFO NOT FULL d,_

RX FIFO FULL / |

7 T
RX FIFO NOT T -
EMPTY @ @

\ Y

RX FIFO \
OVERRUN N\

BYTE/WORD \\1—[7 B h — \ \ﬁ
11

J

COMPLETE
SPI DONE

SPIM #&=: 2 (CPHA == 1, CPOL == 0)
i 2 B AR

o End of 4-th byte End of 5-th byte
1-st  byte transmission transmission transmission

=0k [[[UUUUUULUUUUUUUUUUUUYY  UUUuy  yuuul
SCLK [ I 5 I e 0 O e B A AR
TxData(AO)‘ X 1X zX sX 4X sx sx 1X 8 zx sx 1 7)8 :X:;
Rx Data (AL) D R K S S B D I i S5 B
s @ 2 O
SPIIDLE _C’)k -- == \,__
TX FIFO EMPTY —l/ @ Q\j_
TX FIFO NOT FULL_|' |_L‘ _I_ o /QD
RX FIFO FULL @ “ | @ . v_
RX FIFO NOT ® \*l____ \ N L

EMPTY I\
RX FIFO \ | 1\

OVERRUN \ |
BYTE/WORD i 74,1777
COMPLETE !

SPI DONE __ _

P
=i o
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SPIM #%=\: 3 (CPHA == 1, CPOL == 1)
B 3 B MR

1-st byte transmission

2x clock

End of 4-th byte

transmission

Uyt

FBATHMBEE T (SPI) 4%

End of 5-th byte
transmission

[

Hplipigigigigipgin BN ininl s N nae
TxData(AO)‘ X 1X 2X sX 4X sX sX 1X 8 ZX:X: EX::X:;
Rx Data (A1) [ 2 sf & s o A s X: :EX: s [

s @ 2

SPI IDLE @ ’ _— _—
N\

/ /
TX FIFO EMPTY —l’/ @ :,'
y / \
= ———
TX FIFO NOT FULL |_L| A \ QD

RX FIFO FULL
RX FIFO NOT
EMPTY @
RX FIFO \ ‘ I
OVERRUN

BYTE/WORD
COMPLETE

SPI DONE

HE B AN B

SPIM 1X{E5 UDB it & 12k, AR 274728 H T 52 X SPIM HIfg 14523 .

I yib
l . ~a= Sdat
I ne L4
’ miso =
— BSPIM
B_SPI_Master
——{miso mosi . . & mosi
sclkl— -== sclk
reset = —|reset 55— ~=] S5
1 tx_enable— =] TxInternalinterrupt
intClock[ - ~pelock :
2000 kHz tx_interpt———————&& t_interrupt
r_interpt—————————@@ r_interrupt
Babiit
—{#|Rxinternalinterrupt
= _ 9
==# CYPRESS
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NI AIHE B IR T S BL

CPU Access
miso > mosi >
TX/RX
Shift
Register
\
Bit-
Couit r
clock*| o [Clock2x | *
Bit-Rate sclk
reset p-|  Control Logic sS >

EREET

TX REFFSR
TXCRES TR IR HARE, S5 N SPIM A48 w52 2 & LSRR S . Rk
SPIM s2f5l#r 4~ “SPIM” , 1E SPIM_ReadTxStatus() &% # AL I 257 77 28 11

Hr T A5 T TXCIRS FF 748 R IR AL = B 1) OR i8S 45 K. mT LUMEH
SPIM_SetTxInterruptMode() efi &k B . Bcrb e, wreld@t{iH SPIM_ReadTxStatus ()
PRI TXOIRZS T A2 R A R BT

CEHU G B TXCIRAS T AES R A, Rt A i — ELOR B 208 SPIM_ReadTxStatus() 5%k
NIk TXCREZFAAEE LA EAE L8 A B T A€ X, 32 R R S I I e o 7 B AT DA
B TXORSFARTE). LI H CPU Bt DMA SHUKIE 4 42 b ek, DMA St 11
R, DAE BRI Sy FEE o 7% 21 2E 1 rh W7 2 DMA.

AL TXCRESFFATR T LI B X B AT R A A # T DAE IR . NRPaa A
5 () WAL B E N TXORS A8 P AL . BT Hoth A7 e B OAIR S HSEm FR R 75 o Ak A7
S AEERPIRAS AT BIAE,  DMERS S o7 ASEECEAT], SRS 7RSI iE bR . A sk S/ (g an
SPIM.h) 12471 #defines:

e SPIM_STS_SPI_DONE * - fEHi— SPI =9 [ FC & A 5 i J5 — O H ) MOSI 2k % H
41 FIFO = fEfir i SCLK MEIRSAA Ay GAI BT i, ®E NmBF. 4
SPIM IEFEL R 8Lt FIFO BAHEHIRRTERM . HT 1 TR 2 750 #4F 52
% SPIM.

= _ =
P/ CYPRESS
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e SPIM_STS TX_FIFO_EMPTY - *4&f FIFO ANE & Hda kB, wE AEH .
WA e EdE, W E NP

e SPIM_STS_TX_FIFO_NOT_FULL - %{&u FIFO Rips HA 5N HE 2 IR mE, &
N AR FIFO 85 A% 4m i 80s H WA S 2 5N A0, W BB K. 1
T TR AT DL 22 4 HiORs BE 2 R R B A e FIFO o

e SPIM_STS BYTE_COMPLETE * - 45— SPI 7+ ffc & A 5 i 5 — A H 2 MOSI
Leg ey, WENEEF . M SCLK MR SUFLIE GO TR BHERR*

e SPIM_STS_SPI_IDLE * - HEZEHSPIRAEHIAL T SPIIDLE RA, Mgt E m .
CHAFIEESESE Tx i, B ARG EdE)

RX RS HF 4%

RXCRAFAa 2 Riar 748, B8 SN SPIM & &M BCiRES A . i
SPIM_ReadRxStatus() p& #2577 4% 118

T A5 5 RXCIRAS A4 H RS AL 7 B 1) OR I8 H 45K . nl LUEH]
SPIM_SetRxInterruptMode() eai % B S Hfiorh ey, wrLldid i H SPIM_ReadRxStatus ()
PRI RXCIRAS 3747 48 KA & BT

BB R RX IR FAEes ks A, Rt i — AR B 3118 ) SPIM_ReadRxStatus() B4t
A1k RXCIRES A2 LT HAE L AUE A AL F B R 5E X, 31X 2 R A ) 2 B i e o7 7 B AT A
7 RXCIRESH R b#5), YR CPU 5 DMA 5 BURE K A T 42 5 W 5 DMA SR #/E 1
KEVAL, DL BRI e oy A58 i 2225 Bl b Bk DMA.

H—h RXCIRS FA7E 28 8 XA 7 B X Efr B R R 4 & # n] LIE . R haA
B () WAL BRI E N RXCIRS S 2 RS T HAALES B IR S I L Fa R 7. BT
PE XA A IR S HEAT A, DMERS S T PASEECEAT, SRR E G B . AR i Sk o (il
SPIM.h) #1441 #defines:

e SPIM_STS RX _FIFO FULL - 44k FIFO CUi H¥&A T £ 25 REAEU R EdE i, i
EONEHE. R FIFO A& H I 25 A A8 e i 8dlE, W E AREF. AT T
fiR e 5T 4% [B) KA fits ST R UL ) i3

e SPIM_STS RX_FIFO_NOT _EMPTY - %L FIFO AN NS, BB NG . WH

FIFO N7 H i 25 [ A7 fif oA e Ui o gm0 8t B AR HLF .
SPIM_STS_RX_FIFO_OVERRUN * - *#4 FIFO O HA M MEHES NER, REN
EHECF. T T FIFO IR 2 Bl T FIFO RSB E K.

TX BEFFES

TX Hdls ar A7 de L& B AOR R mBE (. By SPIM H1i) FIFO. 4@t 17—l ik i 58 = 2%
A AR S WA il A S A7 il o e o IX PP 0 2508, DAAR B K B BRI i d FIFO &R EHE .

|
o

=
= e
=

==# CYPRESS
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A A FRAL SR ) AP 2B IH BT A7 4% A4 Rk e BRI 2 Lo A R A A7 A o e B
IREHUIR R AT UAE 2, Mz Ad e el o2k b R ZE 7748 (FIFO) v, NITEAE A
INZE] FIFO thZ At cA B 2 Bl M4 B A 28 £ . DMA 7T LR EATE BE FIFO 923 A F Sk SC £
i SLIF) TXDATA_REG Hiti 37 1k FIFO.

RX i &5 75%

RX B o et S B 0 EdiE . B s28N SPIM F1 ) FIFO. #2487 —ANal 3% 19 58 i B A 3 4R
S, DA IR BRI FIFO BIfFfiEgs 2t X 1IF530 . 8%, RX S ek de s BAA 4
T BB . 1T LR BN A AR BTG 2R PR A 34T DMA, B [ R %R
SPIM_ReadRxData() &%, DAM @A Zif I Sk 3052 S RXDATA_REG Hidik.

BHERMHmEER
SPIM R & —/NE &M miF e X, RInT A #Es2Bl e & 1 NumberOfDataBits fT 75 i) 8 &% 16 A7 £ 4
AR E . AP F5 A 254 2 136 58 SUIBE T . AP 7RG AN N 24 B A IR e S 4, [H 20 2
T 5E X
e SPIM_DATAWIDTH - EB&EXHZ/bEIEADB AR — “F77 f&4. H300H N 3-16
7.

W

%

H
B MAZ I AN

THMER R T B, EAET SRR
et AR e B E )RR K

>
it

ZH T BA = BME | BEME | RAE] ¥y
MiE 12 9 MHz
fSCLK SCLK 7 3: EEE 2 3 9 MHz

AR BRI SR IRAE bk wso 45 SCLK AR MISO it sl AR SEIR IO AL S (AR SCrh R S 4 A
W) o XL CHUE” BT Sest 7AUE BE B 2R T AR ROR R AISAT IR, T LLAE B R AN SR IS AT AL, R
RIGFEATH STA 45 RIGUER 572K,

ZW0E 1T
ek - MOSI+MISO
L E L A 8

=sC CYPRESS
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FBATHMBEE T (SPI) 4%

mE 3° 8 MHz
HiE 4° 8 MHz
gﬂﬁ 1 2 2* fSCLK 18 MHz
6 fiiE 23 2 * fsewk 18 MHz
fclock éﬁ'ﬁ: BVJ‘%EF iﬁ$ 4
fit & 3 2 * fscik 16 MHz
il 4° 2 * fscik 16 MHz
tekn SCLK &y st [a] 0.5 1Mscik
texe SCLK 1& EE;E{ZHTJ‘ I‘E_J 0.5 1/fSCLK
ts_wiso MISO #i A\ i% B I [A] 25 ns
th_miso MISO % N\ £r 85 1 (7] 0 ns
tss scik SS &3 SCLK H%#X -20 20 ns
tscik_ss SCLK TC33| SS Ttk -20 20 ns
SHCE 2 I
Hpa sk MOSI+MISO
A E7 T DA 16
*HCE 3k
HHmek LA
BT 8
ST 4 LI
Hmek U]
LA 16

CULPER B U TRAS A 17 38 5 BRI B A DRSS RId 2, e ey T B SR A 2 M P 5 KA DR e Ao 90 2 i o 45 2R

B H B KA

i FPAEE BT B B R K E”

¥ e BE BAME | HBE | BAE L:<R v

f 12 45 MH
SCLK SCLK %% il : z
Bl & 2 45 MHz

UOCFTAE T BRI - B /2, RRBCESIBOL BRI T —ANERE, A P A
FHOE LUZ LA A AR B T2 AL IR A2 4T I 18 B I i) L

2 B 1
ek -
AT

MOSI+MISO
8

R4S 001-68902 &1 H **
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PSoC® Creator™ 2H {4 %42 /it

mE 3° 4 MHz
ME 4° 4 MHz
1:clock Haﬁ 1 2 2* fSCLK 9 MHz
ME 23 2*f 9 MHz
e - K
& 3 2 * fscik 8 MHz
i 4° 2 * fscik 8 MHz
tCKH SCLK % %%Zﬂvj‘ [‘m 05 1/fsc|_|(
tCKL SCLK 'ﬂiE %%ZE?J‘ [‘iﬂ 05 1/fsc|_|(
ts_wiso MISO % A\ 15 & T[] 25 ns
th_miso MISO i A £ B3 i [] 0 ns
tss scik SS &3 SCLK %X -20 20 ns
tscik_ss SCLK o33 SS Ttk -20 20 ns
SHCE 2 I
AL MOSI+MISO
EAE 7 DA 16
*HCE 3k
HHmek XL [A]
AL 8
HCE 4 LLI
AR ]
Kl 16

CULPER B U TRAS A 17 38 5 BB LA DY RSB AId 2, M by T B SR A M 2 M P B KA DR e Ao 00 2 i o 45 2R

B H B KA

B

5 28 T,

N

k34 11

F— %

= ,_;E
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7. #5X CPHA=0 i &

FBATHMBEE T (SPI) 4%

toik scik

—>
e UUUUUUUUUUUUU AL
CLOCK

SCLK

(CPOL=0)

SS

Ipialaanalafalalaiaw
s LU LU UL
(CPOL=1)

fok =™ tekn

—plle—ts_mso

mosi(spaT) —( [ X )C::}( o X X o X ><:::>-F

MISO(SDAT)—|

tH _MISO
W >< g2_>< (N1)>< (N) >< ©) >< ) >< « an X

& 8. #:, CPHA=1 K} ¥ &

Byte/Word #1 Byte/Word #2

e VU UV VUV VUV VYU

e fokescik
INTERNAL A
s tss_scik
SCLK
(CPOL=0)

R URWAN AU VRV VANAWAY
(CPOL=1)
ok =™ tekn

SS

pValatavalalalalawal

((

—»

l ts.mso

(«(
MOSI (SDAT) ——] Mb{ wn X X o X0 )CZ

[t miso

MISO(SDAT) —( & X

o >< g2_>< (N- 1)>< (N) >< (0) >< () >< 4 ) i

Byte/Word #1 Byte/Word #2

InfHs STA 45 R M THrIEEE

WU i B KRR I I A S I P 0 A (STA) #E4T 2 UGl i se 1. ) LAE

AR A RSB O E

fscek  STA A EFERME SCLK Wi KA (R KALHAE)

TR T RLE N BRI P BR . 5 B S RO R, A IE RE LR R . R E AR AR

}

.'"",?
Q__P_%bSS

ERFORM
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FNASAFEE SAFE, A Resea TR E . SR 32 22 R DA 22 242 51
SCLK NI B NAHF A R BRARIEIR ,  BL A AR AE) MISO i 3k 0] 1) 32 4% ) R AR S
B,

B9 THERK fsck MR

MISO Sample at
Master

[

tSfMISO(master)» e

teLk_scLk(masten

@ Master Internal
CLOCK

@ Master Pin SCLK
< SCLKPD?PCB

@ Slave Pin SCLK

«» 1PD_SCLK(slave)

@ Slave Internal SCLK ‘

tscik_misorsiave) <+
@ Slave Internal MISO N >< N
O Q)
tpp_Miso(slave)
N N-1
@ Slave pin MISO ©) i
MISOpp pca [«—»
N N-1
@ Master pin MISO © >.< o

FEMAEOLS, AR 225 F T 5155 20 2 4% 1) MISO 1B &[] -

trr P <1/ {[2"* fscik] ~ tcik scikmaster) - ts_MISO(master)}

W

fsck < 1/{2 * [Trr_Pp * tcLk_scLk(master) * ts_Misomasten)] }
Horp:
tolk_scikmasten 724 CLK 2| SCLK %t FIBEARIEIR o X AEAE STA 45 FE W2 H i (]
AL, W FrR:
[SPTH_1_TncClock [Net_25:macrocell.me g
ts_misoMaster) 7= M MISO Fi A 51 2] T3 241 N B2 AR R AR B3R s X2 7E STA 45 AN
WER AP REHER], PR

-Setup times to clock SPIM_1 IntClock

|5CLK:1 (0) :iocell.pad:uw: | 23249

Start Register Clock Delay (ns)|
MISO 1(0):iocell.pad in \SPIM_J. :B5PIM:sRE:Dp:ul\:datapathecell., regd al SPIM 1 IntClock 19,358
MISO 1(0):iocell.pad in \SPIM_J. :B5PIM:sRE:Dp:ul\:datapathecell., regd al SPIM 1 IntClock 19,348
=-—_.._‘,“:?
=S F ~ ~
—=¢ CYPRESS
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FEE: WREPAEWAME: 75 A0 FIZF/74s A1 AR s B A] . B 2408 AR
PHERIEAT I E
trr pp & X N:

trT Pp = [SCLKpp pcB + trp_scikslave) + tscLk misogslave) + tPD_Miso(siave) ¥ MISOpp pcg]
IFH:
SCLKpp pce /&M EFE 414 51 IR s 120 4F 5| T SCLK (1) PCB {42 4EIR .

tep_scLk(slave) * tscLk Misoslave) + TP MisSOsiave) W0 2K F M ZAF 5 £ 24 F M. MISOpp pes
A& AR 51 I 2 = AR 5 BT MISO 1) PCB 124818 .

i Ja ORIt SCLK Ay R, A fie K A3 0y

fscik (Max.) =1 /{2 * [teik_scikmastery ¥ SCLKpp pcB + trp_scLk(siave) * tscLk MisO(slave) +
trp_misosiave) ¥ MISOpp pca + ts Misomasten)] }

fei R KL A I PP AE I PR B A P45 R P L IntClock (R ks 7 BRI 81D Bl 44
SRR B T AR LR . TR _timing.html S ) A IS R ) 451

-Clock Summary

Clock Actual Freq| Max Freg|Violation
BUS CLE 66.000 MH= UHENCHWH
SPIM 1 IntClock|l 2.000 MHz|45.108 MH=

tekw SPI = HMF % 50% 5=t SCLK
teke SPI = HMF % 50% 5=t SCLK
toLk scik P ERHTEF 2] SCLK Fir i B[] o AP RIS Bh B TFHAY 21 L5 B v] B SCLK IR fa]

ts miso N RN BRI AR BCER ], RS R FCLK A R R HIIX BUrfTH], 51 A1_E R MISO
WA R

th_miso 9 L N ERIZ AR ORBEIN TR], AR S| R FCLK A R e WX BUrfTa], - 51 A1_E ) MISO
AT R

tss_scik A T RN ETThRE. WS ECRIRTE S _ER) SCLK ARCZ T, 51 E R E ik
% (SS) IH .

tscik_ss TNE - N 1 R RN FETBE . WS BERARAE S LI SCLK )5 — > T RIS,
SIA_E B A RIS (SS) D247 2L -

!
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AL

A A5 DLHT RS B A 2 2T

fA s B mERE
2.10 HARALTEE M 2-16 FLE SN 3-16 HHTRATER 7 SRS F KN
B g )
) LAFIC B X TEHER RN 7 “ SPI A3 BRI i 7 Sk . BT AL A e SCREFF B
PR TE R IR HEAARE SO AR e H 2R HSEE X
Ie Kl T AN TR R

X IEAT 1 D G AT S

20a e dLAFR2 sh BIZLIE B % P )7 30k

20 RINT SPIM_Sleep()/SPIM_Wakeup() Al N FHARDFERRE L, DA SR e
SPIM_Init()/SPIM_Enable API. ARG SHEUIPNE 2 € R DR e
HERE

T A 110 B R AALE wnT RN, DUES SPI AR

o TEBRAJBCE P ILTE T LU BN EPE N CHMBE BRI R BN | IR B
WHE) BT n 7 BN, e T S A
o  HAFMANEAH—MIE NALE . BAERRHE TSRS T i a7
o MHERT H Wi . WINT rx_interrupt. tx_interrupt FiH . 788 (Tx fIRx) , WA

HE T

2 ELHT SPI AR ASIE A2 I 75 255
TR BT O DL G 052 R

k% 7 SPIM_Enablelnt(). SPIM_Disablelnt()+ MHERE AP i i, B9 BLAEH AR
_SetInterruptMode 1 _ReadStatus API. o7 RX A TX iy, mA2EE—

AL, 38 TX F1 Rx 2 X
hnT SPIM_EnableTxInt(). SPIM_EnableRxInt()- BB T B AL BT S

SPIM_DisableTxInt(). SPIM_DisableRxInt()~
SPIM_SetTxInterruptMode(). SPIM_SetRxInterruptMode()-
SPIM_ReadTxStatus() 1 SPIM_ReadRxStatus() APl

# SPIM_ReadByte() Al SPIM_WriteByte()APIs E 44 - B T AP BL RS e AT 7
SPIM_ReadRxData() #1 SPIM_WriteTxData().

FEAE AT FAE R S A SPI 4240 4F B_SPI_Master_v2_0 1, #t47 1 FFIHE K

spim_ctrl P A REEE O AR S L B IR R, HARSAE
il e 2 4.
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FBATHMBEE T (SPI) 4%

FA

s

B mwERE

BUESEHE 1 statusi #7748 (279109 Tx Al Rx 324t RS,
B MEAREFAENT ZE) -

/*SPI Master vl 20 ARFE&AL*/

SPIM STS SPI DONE BIT = 3'd0;

SPIM STS TX FIFO EMPTY BIT = 3'dl;

SPIM STS TX FIFO NOT FULL BIT = 3'd2;

SPIM STS RX FIFO FULL BIT = 3'd3;
SPIM_STS RX FIFO NOT EMPTY BIT = 3'd4;
SPIM STS RX FIFO OVERRUN BIT = 3'd5;

SPIM STS BYTE COMPLETE BIT = 3'dé;

M A2

/*SPI Master v2 0 JIRZENi*/

localparam SPIM STS SPI DONE BIT = 3'dO0;
localparam SPIM STS TX FIFO EMPTY BIT = 3'dl;
localparam SPIM STS TX FIFO NOT FULL BIT = 3'd2;
localparam SPIM STS BYTE COMPLETE BIT = 3'd3;
localparam SPIM STS SPI IDLE BIT = 3'd4;
localparam SPIM STS RX FIFO FULL BIT = 3'd4;
localparam SPIM STS RX FIFO NOT EMPTY BIT = 3'd5;
localparam SPIM STS RX FIFO OVERRUN BIT = 3'd6;

BT LARTALAF A AL 2
{0 DXRAZ U AR RIS o

FEARMALEFRINT “BidirectMode” #i /RS .

BIERF T B “clock” Hi A SYNC B A7 % i 27 77 2%, LA

UKz ES3 &5 i) “tx_enable” #ith. ik$ ES2 I, HIAH
INF b N () 428 ) A7 A2 4 R IR 3N “tx_enable” .

HFERFEA T Bufoe 204 ASCREX A . B AL A1) MOSI
%R bufoe “x” AN, “yfb” #E#EF] “miso” #iA. Bufoe
“y” EHERR] “sdat” i 2.

PR AR R THEES 7 ALRENL.

NI T BT X LA (R R A AR S

udb_clock_enable ZHAFEs I 27 BT SZH A, FRasm 7R =
“TRUE” 2%,

W 76 TR R D R A 4 AR A
I A B R, DUEZ T A
A DL SR [E) 5 R A I P 2T

FETHECE 7 IE S, 27 Bl “<<1”

ot 1 AR

R NALE A AE 08 10 Mbps

ASLFFRT 10 Mbps (AL ZAH
(FEA PRI R EIGAED

0T R AR

BT W T e

AT VIR & A % ES2 W i A A TEERE

BT A T e

BT SS 5 SCLk {55 Z IRl IR Fy Ik 1A

BT M T e

il N R R AN T

AT AR B E 151

BT SPIARSE (AT Tx A1 Rx FIFO RASME)

BTl T s
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