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1. SPIZL—ALD—9FSa—)LOBEE (SPI Framework Module Features)

SPI 7L —AU—27FY a—/LiX, SPI E— K®D SCI
RSPl B — L~ )L RTANET 2 — L EZMHEH LT, Synergy v~ 72 hu—7 Lo SPIJEAFIE & #E %

ITWET,

o NREDEEOT NA Az HR— b
o EFTVa—/)LOFYIHUL., #5t, Fu—XHD/NA LUl APl BRI
o [RIMHREZ VR — b

o T BIREMELZ AR — |
o N2 vy EYHR— |

(SCl i — L~ LETVa—L e i) © F70T

Application

Framework (ThreadX-aware Drivers)

SPI Framework

sf_spi

Shared Interface

5P1 Framewaork Shared Bus

sf_spi
&
ThreadX T —
RTOS HAL Drivers / \
SCI1 5P RSPI
R_5CI_5PI R_SPI
HAL Dirivers
Transfer Driver Transfer Driver Transfer Driver Transfer Driver
R_DTC Event SCIO R_DTC Ewvent SPI0 R_DTC Ewent SPIO
R_DTC Ewvent SCIO TXI Rl X RXI
BSP
1 SPI2L—AD—9FPa—)ILn7avIH
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2. SPIZL—LI7—9F2a—)LAPI OBEE (SPI Framework Module APIs Overview)

SPI 7 L—AU—27 %Y a— L%, open, close, read, write, =D API HREA EFE L £ 3, fEH rTREZR
FRTO APl DY A K APl 2—/vDfl, % APl OffiHZR#HEZ, ROKITRLET, AT —X ARVHE
(status returns value) D% APl BRIEDZIZH D £,

#1 SPIZ2L—LT7—9FSa1—)LAPI DEH
ES ¥4 API FEUMH L 5l & 5iBR

.open g sf spi device.p api->open(g sf spi device.p ctrl,
g sf spi device.p cfg);

IBESINT- SPI TNAA RENRETHEEY,

.read g sf spi device.p api->read(g sf spi device.p ctrl, dsts§,
length, SPI BIT WIDTH 8 BITS, TX WAIT FOREVER);

SPI TIRA AN T -2 ERIELFET,

write g sf spi device.p api->write(g sf spi device.p ctrl, src8,
length, SPI BIT WIDTH 8 BITS, TX WAIT FOREVER);

SPI TNRARITT—2&EELET,

.writeRead g sf spi device.p api->writeRead (g _sf spi device.p ctrl,
&source, &destination, length, SPI BIT WIDTH 8 BITS,

TX WAIT FOREVER) ;

SPI TINA REDEIT, T—ADEELZEZRBFICETLET (EZEERE) . 2D
HHEE APl (writeRead API) (&, Sa—Tv P RXAA TP x5 k (mutex object) ZER
#BL. SPIHAL L4 ¥ T SPI T—A2EEZ 0BT 5L EHIT, SPIHAL LA YL T—
BEZIELET, FZDAPIHE, 1RV EISTHEBEFALT, T—2EEDTT
EREALET,

.close g _sf spi device.p api->close(g_sf spi device.p ctrl);

FlfEH AN FILTHEESINT SPI TNA REENELET . FHARITT /NS IR
SNTLWEWNEEIF. NATHEASINDRTOSH—ERERTLET . COBEHIL.
NY FLTEEENT SPI Fr RILAOEBEEN L. BB 5h-5YAHEMm
MLFET,

lock g sf spi device.p api->lock(g sf spi device.p ctrl);

NRETNARIZAYYLEY, BvI95E —ERE (ByY &0y Y EROR
BE) . TNARANNREFHNTESLIICHYFET, ChITLY., T/ALRAH/NR
ST EEBD)—FESA LERVRAHLGLTRETI DI ENTEFY,

.unlock g sf spi device.p api->unlock(g sf spi device.p ctrl);

BEDTNAADNRZAYIEEKEL, DTS ANEFDNRE=FHTESELSI1C
LFET,

.version g sf spi device.p api->version (&version);

N—2 3 VR4S U4 (version pointer) ZEAL T, APIN—C3 v EREBLET,

o BT —28EER. BER. TE. APl T—42 ., APl &K, BERZEHOEELEEEZDEMIZDOLT
[T, [SSPA—H—X7=a7J/] CHEED2I—IDAPIY 77 LURESBLTLIEEL,

R11AN0117JU0101 Rev.1.01 Page 4 of 31
2018.11.15 RENESAS



Renesas Synergy™ 735w k74 —LA

SPI 72L—LT—9FSa—I)LAA KR

®2 AT—5ARYIE

Name EoL

SSP_SUCCESS BMAERIZETLELE
SSP_ERR_INVALID_MODE BOGE—F
SSP_ERR_INVALID_CHANNEL B|NETF v I
SSP_ERR_IN_USE EFRPTS—
SSP_ERR_INVALID_ARGUMENT 3y AT B
SSP_ERR_QUEUE_UNAVAILABLE Fa—MERATEE
SSP_ERR_INVALID_POINTER B|NIERA A
SSP_ERR_INTERNAL A& S —
SSP_ERR_TRANSFER_ABORTED BRyk R

SSP_ERR_MODE_FAULT

E—KI74—I)L ¢ (BE)

SSP_ERR_READ_OVERFLOW

J— RA—n—oo—

SSP_ERR_PARITY

NYyF4IT5—

SSP_ERR_OVERRUN

F—N—=52I5—

SSP_ERR_UNDEF FALGITS—
SSP_ERR_TIMEOUT BALT DT S5—
SSP_ERR_NOT_OPEN TN DB TV

E: B—LUARILEFS4/\ (Lower-level drivers) (&, —f&#72 TS5 —3— F (common error codes) #3R9

CENHYET, IRNTOEERT—ERARYEDERIZTDULNTIE,

THEEDI—ILDAPI) T7 LU RESRLTSESLY,

[SSP 2a—H4—X< =27/
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3. SPI JL—LT—9UFD1—ILOBEDOEE (SPI Framework Module Operational
Overview)

SPl 7L —ALTU—7FYa—)UL, SSP DML KT A NT —F7 7 F v |ZHEHLL T ET, SPIEY 2—1D
SCI & LLILRSPIEY 2 —/V&HH LT, Synergy ~A 7 12> ha—F I8kt STz SPI ELT /N4 A Ll
Fakl2nEd,

Bl—/ "2 EDOBE DAL —TFF 34 X (Multiple Slave Devices on the Same bus)

SPI 7L —AU—27 RIANT—XF 7 Fxix, [NREL FONRREOF AL R T—%F 7 F ¥ 58
LTWET, =LV RTIANTIE—EIZLODT A ADOIHNEEE S (configured) | 70 DT /31 A
IIMEZGE T — REZIX T A FEERRCERE (reconfigured) ShEd, m—L UL FT A%, R A
Py 7 ENTWRNVEEDHFRETEET, BTDAL—T T/ RTFERLONRZY 7 Sh,
DETDAL—TTNARENZELFLET,

=L SPI 7L — AU = F 2=V EGRAL LTHREL, &SPl 7L —AU—J Y a2— VAT —
L~UL SPIHAL LA Y &2 F DR RACHE T AREICLET, 2—WE, BHOTFT A ZZF LR ETRE
THEXIZ, BFEOT7L— AU — I HHEARNREZBINTHIENTEET, £SPI7L—2LT—2 %, ISDE =
V74 X2 b= H T BEOAFIEFEH L TCRETHHLERH Y £,

HEOREE L OE L FIER, 7 _XToO SPI 7 —Ximk#fE (U — K, 74 b, @iAEX) ZEAShE
T, BT e ADERIC, 7L —A U — 2 F Y 2 — VIHREDLENE IDEHERLET, SA2AR/e v
ENTWRWEA, Fv 7B, BEBBAEEOF T ¥ — b &, IREK TAFOF 7 ¥ — Mgk &
NEJ, 2=k, FoTEBRIOE L ETF v TRIRT VT 4T LNV ERETHLENRDHY 9,

NRZMDr v (Bus Locking)

SPIl 7L —ATU =7 FVa—/LTENRAE v JHENTR—FENTRY, 22—V EDRA VLV —TREIT
NRAADNR ATy 7 TEET, RARn Y7 SN TWEEE, —ERE (ny s oy Z7EBRoOR) =
V=T TR RINAEZTRTEDE TR0 FET, 2LV, T, REINANRET, (BDEMHETT)
BEOBHLEZBEZ M+ LR FETTEDEICRVET, vy 7 LTWBHEOF v I EIRILT 7
TR, ay VRRT L EFy FERIIIET VT 4 TR0 ET, vy s bay JEBROBIZT A B
LU —FRZ1T-oThH, Fv 7 EIRT A (chipselectline) ITAF S EHA,

31 SPI2L—ALD—9F2a—IOEMEICEETSEELIERRHLEFRBEE (SPI

Framework Module Important Operational Notes and Limitations)

3.1.1 SPI 2 L—LT7—9FEVa—)LOEMEICEET H:FEFEIE (SPI Framework Module
Operational Notes)

o HEDSPITNAANRIELBEAREILETHIHIICHETEET, “ESPIZL—LAT =T NRNAETa—/b
ERELEDL, KO SPIJELT NA A% ZO/NACHHTE £,

o NAITHHE L TWASPITANA AT LT, SPIHAL BV 2 — /b (FHS LITILE) L SPL 7L — AT —
JTNA AEY 2a—)VEBINTHI0LERSY 9,

o TL—AU—IRNEHNIKIST D720, 2—FEHZIT— ANy 7 IRETT,

o EVIALE I HEHEICRET DL, WYNCEMEL R D AREMENRH D 57,

3.1.2 SPI 2L—LD—9Fa—)LOHIEEIE (SPI Framework Module Limitations)

o SPI NADHHMHMEIZOWTIL, MCU ~==2T7 LESH LT 7ZEW, SPI NAE DT A 20T
T =AU =7 TFzv 7 ENFEREA, ZDD, BEHEMEDR SPI T34 22 & o TREOZREHEN
RETDHZENDHY £,

o ZDEYa—/LOEHEIZET 5 DOMOBIRFEEICOWTIE, H&FHD SSP VU —2 /) — a1 TL
7230,
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4., FINVH5—23oADSPI IL—LT—YED 21— )LO#AHAH (Including the SPI
Framework Module in an Application)

CTOETIE, SSP a7 4 X2 b —ZEFEHL TSPl 7L —AU—0 T2 — V%27 7Y r—3 a9 VIS

AT FIEICHOWTEHIALET,

E: ZOEEZWRGIOE, TrYel FOER, ALy FOBI, ALy RA~OAX v 7 OB, BLURA
Xy JNTOT Oy 7 ORI OWTHIREL THWAMERH Y 9, TNOHOHEBAITKEEL TN
BAI1Z. [SSP 22— W —X~v=aT7 /L] ORIIOWNW DD EEBRB LT, SSP XR—2D 7 7V /r—
va UERIEOEERLFIEOIY W FE2ERL T I N,

SPIl 7L —AU =0 P a—NET T r—>a ABNT A2, RORITTRT AL v 7 BIRY —47 0 X
ZHEALCALY RIZBIMLET, (SPl 7L—AU—27DOF 7 4 /v h41% g_sf_spi_deviced T3, Z D4R
ILxkHe9 % [Properties] 7 1 > RUTEHETEET, )
£3 SPIZL—LT—YES21—ILOBRI—FT VR

yv—2R ISDE Tab Stacks Selection Sequence

g_sf_spi_deviceO on sf_spi Threads New Stack> Framework> Connectivity
> SPI Framework Device on sf_spi

WORNZRT I DT, sfspi D SPl 7L —AU—F7FVa—VInALy RAX v Z7IZBMENBE, v
T4 X2 L= IMER— LRV — L E HEIICENLET, BINOREEREMLELTDHRTA
NiE, R T ADTHAIBRIANATA MERRINET, ZL—DOHERFERINTNDEY = — /LI
DAZ L RT7BUEY2a—/LTT, HFOHORENDLEY 2— /Wi Eiddbmc, —EBNdnidEik
DAZ 7 THATEET, BV IO TRENDIEY 2—/LZIE, 0—L L KT A4 NOBIRNDMNET
T, INHIEAT v arOREEHROSEARHY ET (Try7NTTHFA ML TRENET) &
0— L~ EY 2 — VOBEMNNRLEREST. T2 —A0OFHPIZ Add LW TFXFZX NBREENET,
VDWW TRENDEY 2a—NVET D v 7 T5E, [New] 7 A 2 NFERSI, AIREREREN R RENE
R

Hew & | Mew Stack »
Thread
Stacks Remaove

& g_sf_spi_devicel 5PI
Framewark Device on
sf_spi

i

T
& g_sf_spi_busD 5P
Framework Shared
Bus on f_spi

-
|

% Add 5Pl Driver

2 SPIIL—LT—OFCa—LDREYY
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5. SPI 2L—ALT7—%5EPa—)LOFKE (Configuring the SPI Framework Module)

SPI 7L — AU =7 E YV a—/LIV AT LERICADEZ#E (configured) A34% G4, [SSP configuration]
U4 v R TIE, D AARSEEE — N EOMAOREFRIIRE DB BHNICHEN SNET (T e v 7300k
TNAATA4 FFREINDE) . ZblE, B—L~ULEY o — LR IEFIEETAT-OICRTEINALERN D
DVET, ZRELTHHAVREAELRWT 0T A OHANEERE TN, TOMOT a7 13 Tr vy 7|
INTWTEETEEE A, ZHNHITLISDE N [Properties] V4 > RO T Tay 7] EhTWnWb7aT g
LT, By 7 A arTHBENET, ZOFEZEVBRT 0t AREKL S, 16RO TFENC X 5%
T 7R —FIHARTRIBICT 7 —NEELICS S RoTWET, 2—FRT 7 XA TELTXTOT B
T 4 O TFREE R E L T 7 4V Mid, SSP 27 4 F = L—Z N D [Properties] # 71CH 0 £9, ZD
WNEZ FRIRLET,

I RORICRTHEET -7 VOREZSRLULNS, ISDE 2 &, EYV2—L&EKL, 7T r/ T o
REZMRDZENTEET, SSP M LIEHEOSEITRY £,

#&4 st spi kD SPIIL—LI—9ED2—ILDEKTE

Parameter Value £ BH
Parameter Checking | Default (BSP), Enabled, NSGA—=BFzyHIDa—FZEILRIZEDHDM
Disabled EINEBBRLET,
Default: Default (BSP)
Name Default: g_sf_spi_device0 | E¥ 1 —IL%
Clock Phase Data sampling on odd YRy I —REERLET,
edge, data variation on
even edge/
Data sampling on even
edge, data variation on
odd edge
Default: Data sampling on
odd edge, data variation
on even edge
Clock Polarity Low when idle, sy OmEEERLET,
High when idle
Default: Low when idle
Chip Select Port 00~11 Fv TBRIZERASIN S GPIOR— FZ&EIRL
Default: 00 F9,
Chip Select Pin 00~15 Fv TBRICERASIND GPIO EVEERLE
Default: 00 E
Chip Select Active Low, High Fu TEREBSOEBET. 7V T4 INAFIF
Level 0—TY,
Default: Low

bz HEFET 74 ME, Synergy S7TG2 MCU FIL—J 2R3 570019 MZHT5HDTY,
ZOD MCUDT 74 MELERFTREELBREREIIELSAHEELADY £,

HHHEEITIE, T 7NV NUADEICLEWGEELHY T, e xiE, BebdTF oL 7 b GPIO L

SAUDFIREITHIEETT, B— LR v 7 FY 2 — L TCREFRER BT 4 I2onTIE, T2

DHDOFEICFEH INTWET,

H: BVl ETVa2a—OFa/T A BEORKEIT, BEIZSSP 207 4 F2b—FnbRINT 5
[Properties] 7« > R ZF~_5 2 & TIRETE E7,

R11AN0117JU0101 Rev.1.01 Page 8 of 31
2018.11.15 RENESAS



Renesas Synergy™ 75 v k 7+ —LA SPI JL—LT7—9FESa—)LAAFK

51 A—LRILES21—IOSPI IL—LIT—VED1—ILORTE

(SPI Framework Module Configuration Settings for Lower-Level Modules)
WHE., A= L~V RIANDT 73 )V MRENOERT LMEN S 2R EHB TR, ZAbIEAL Y R
AH 7Ty JICRNTFANCEREINET, —HORET 2T 11X, 7L — 2T —7 Rl fEH)
TOHEDICRHEDHEICRESNTEY ., TAbiEry 7 ENTHWTa2—PFIAETEEHA, KOEIZ,
0— L ~YLE Y 2 —/LD [Properties] Z 27 a VOTRTCOREE R LET,

%5 sf_spi kD SPI 2L—LIT—H HFNRRADHTE

ISDE @ 7a/8F «

Value

s

Name

g_sf spi_bus0

ETa—)LE

F: REBETIAIRIE, Synergy S7TG2 MCU Y IL—T#FEAT S0P H T 53DTY,
ZOHD MCUDT 74 MELERTTRELRBRERTEIIELSARELADY T,

5.1.1 r_rspi B#RKF (When r_rspi is selected)

%6 r_rspi £E® RSPIHAL KS A /\DHRTE

ISDE @ 70/8F «

Value

%II

]

Parameter Checking

Default (BSP), Enabled, Disabled

Default: Default (BSP)

N A= Fzy I RIZEREI N
O—FAELFIZEEFNATLSG
P

Bo

Name Default: g_spiO ETa—I)LE
Channel Default: 0 SCI £71=1& SPI T/3 4 ADEKR S I
TWASF v RILES,

Operating Mode

Master, Slave

Default: Master

RRABERFRAL—TTFNRAREL
THRELFY,

T IRED/N—D 320 SSP .
SPIRRA—FE— FKOHEYHR—
LTWLWET,

Clock Phase

(Locked) Data sampling on odd
edge, data variation on even edge

FRFELIIBH IOV I T YIOTD
T=RYUTYLS, (A s ENT
WEY)

Clock Polarity

(Locked) Low when idle

TARILEOIOY I LR, (AY
JEINTULET)

Mode Fault Error

Enable, Disable

Default: Disable

E—FEEIZ— (RRF/AL—T
Bme) 7230%RLET,

Clock Synchronous operation

Default: SPI Operation

Bit Order MSB First, LSB First E{EIERF MSB/LSB #&#)ITFEIRL

£9,
Default: MSB First

Bitrate Default; 500000 EEFLIEIREL— L,
B4 Ew MR

Callback (Locked) NULL AT arna—IiL\y I BEERA
VA, (AT INTUVEY)

SPI Mode SPI Operation, SPI £7=1% Clock Syn £— Kig¥#%

BRLES,

Slave Select Polarity
(SSLO)

Active Low, Active High

Default: Active Low

SSLOEEDBIHEZEEIRLET .

R11AN0117JU0101 Rev.1.01
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ISDE ® 7R/ T«

Value

S

Slave Select Polarity
(SSL1)

Active Low, Active High

Default: Active Low

SSL1EE DM EERLET,

Slave Select Polarity
(SSL2)

Active Low, Active High

Default: Active Low

SSI2 EEDEBMEERLET,

Slave Select Polarity
(SSL3)

Active Low, Active High

Default: Active Low

SSI3EFDHmHEEERLET,

Select Loopback 1

Normal, Not Inverted

Default: Normal

L=TNRy Y 1DOT—2E—F%&&E
RLET,

Select Loopback 2

Normal, Not Inverted

Default: Normal

W—=TN9 I 20T—8FE—F&&
RLZET,

Enable MOSI Idle State

Enable, Disable

Default: Disable

MOSI 7 4 FILIRED B N/ESN D FE
R

MOSI Idle State

MOSI Low, MOSI High

Default: MOSI Low

MOSI 7 A4 FJLIKEE &38R

Enable Parity

Enable, Disable

Default: Disable

NYT 4 Z=BHNENZT D

Parity Mode

Parity Odd, Parity Even

Default: Parity Odd

NY T 4 EF— FOFER

Select SSL (Slave Select)

SSLO, SSL1, SSL2, SSL3

Default: SSLO

HATAHIRL—TEBIRLET,
0-SSLO; 1-SSL1; 2-SSL2; 3-SSL3

Select SSL Level After
Transfer

SSL Level Keep,
SSL Level Do Not Keep

Default: SSL Level Do Not Keep

BLESETHRIC SSL LR EBIRLE
-d—o 0 *’72_ I\y 1 $‘_7°

Clock Delay Enable

Clock Delay Enable,
Clock Delay Disable

Default: Clock Delay Disable

70y BEAMEDER

Clock Delay Count

Clock Delay 1~8 RSPCK

Default: Clock Delay 1 RSPCK

o0y 7BENT D FDER

SSL Negation Delay
Enable

Negation Delay Enable,
Negation Delay Disable

Default: Negation Delay Disable

SSL 7 —2 3 VEZEAMIEDER

Negation Delay Count

Negation Delay 1~8 RSPCK

Default: Negation Delay 1 RSPCK

RT—a VBEND Y FDER

Next Access Delay Enable

Next Access Delay Enable,
Next Access Delay Disable

Default: Next Access Delay Disable

RT7 U ABEAMIEDRER

R11AN0117JU0101 Rev.1.01
2018.11.15
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ISDE ® 7R/ T«

Value

S

Next Access Delay Count

Next Access Delay 1~8 RSPCK

Default: Next Access Delay 1
RSPCK

RF7VERAERZHI D FDEIR

Receive Interrupt Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

ZAEE Y A B FIRELDFER

Transmit Interrupt Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

EEE Y AAB IR DZER,

Transmit End Interrupt
Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

EERTEYAHBEIRGDZER,

Error Interrupt Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

I5—&YrHBEIELIDER,

E BREHIETIAILRIE, Synergy SK-S7G2 MCU Y IL—TJ%#FERT S0 M3 5EHDT
o TOMD MCU DT 74 )L MELFERARELERRETRLGLAREENHY FT,

5% 7 r_dtc Event SPIO TXI £ ® Transfer Driver DE&E

ISDE @ 70/8T «

Value

g&

]

Parameter Checking

Default (BSP), Enabled, Disabled

Default: Default (BSP)

NSGA—BFzyvHEDI—FEEL
RKIZE®H BN E S M EER

Software Start

Enabled, Disabled

Default: Disabled

YIRHIT7RE— FDER

Link section to keep DTC
vector table

Default: .ssp_dtc_vector_table

DTC RO AF—TILE=RETHY VY
o3 mER

Name Default: g_transfer0 EDa—IILE
Mode (Locked) Normal E—FOER (A I SAhTUWETD)

Transfer Size

1 Bytes, 2 Bytes, 4 Bytes

Default: 2 Bytes

kY A XMER

Destination Address Mode

(Locked) Fixed

BETZ FLAE—KDREIR (AOvY &
hTWEY)

Source Address Mode

(Locked) Incremented

Y—RAT7RKLRAE—FDEIR (Ov Y
ShTLEY)

R11AN0117JU0101 Rev.1.01
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Renesas Synergy™ 75

Y T A —L

SPI 72L—LT—9FSa—I)LAA KR

ISDE ® 7R/ T«

Value

S

Repeat Area (Unused in
Normal Mode

(Locked) Source

JE—FrIZUTDHERR (OvIEhT
WEY)

Interrupt Frequency

(Locked) After all transfers have
completed

BIUAHEEDER (Av I ShTW
FY)

Destination Pointer

(Locked) NULL

SERAVEIDRR (Ay I ShTL
FY)

Source Pointer

(Locked) NULL

Y—RAKRAVEADER (AU EINT
WE9)

Number of Transfers

(Locked) O

EEEHOFER (B SR TLVETD)

Number of Blocks (Valid
only in Block Mode)

(Locked) O

TOvOHOER (Ay Y 3NTULE
ED)

Activation Source (Must
enable IRQ)

(Locked) Event SPIO TXI

FOIT4R=2320Y—RDER
By ENTWEY)

Auto Enable

(Locked) False

BBAMOER (Av I ShTVEY)

Callback (Only valid with
Software start)

(Locked) NULL

d—IN\YIDOFERMB YT INTLE
9)

ECL Software Event
Interrupt Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if
using Thread X),

Disabled

Default: Disabled

ELC VI b zT7ARY FE|IYAHE
SelERER

x

BEB ET T4 ME, Synergy STMCU Y L—JF%FEMAT5 7001 MIRT 53D TT, 20

D MCU DT 7+ )L MEE FERTIRELERREXERTS06EMEAHY £7,

& 8 r_dtc Event SPIO RXI @ Transfer Driver M E

Default: Default (BSP)

ISDE @ 70/8F 4 Value Bz
Parameter Checking Default(BSP), Enabled, INZA—=EFzyVRADI—FZELF
Disabled TEHBENESIMEER

Software Start

Enabled, Disabled

Default: Disabled

VIR TRE— FDER

Link section to keep DTC
vector table

Default: .ssp_dtc_vector_table

DTCRIAF—TIEREETDIY o€
233 MDER

Name

Default: g_transferl

ETa—ILE

Mode

(Locked) Normal

E—FORR (B VI SATNEY)

Transfer Size

1, 2, 4 Bytes

Default: 2 Bytes

Brikt 4 XMEIR

Destination Address Mode

(Locked) Incremented

LT FLRE—FORER (Bv I Sh
TWETY)

Source Address Mode

(Locked) Fixed

Y—RF7 RLRAE—FOER (OAvH &
hTWEY)

Repeat Area (Unused in
Normal Mode)

(Locked) Destination

DE—FTUT7DOER(AYISHhTL
FY)

Interrupt Frequency

(Locked) After all transfers have

completed

B|YIAHSEEDER (AT SNTWHE
9)

R11AN0117JU0101 Rev.1.01
2018.11.15
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5.1.2

Renesas Synergy™ 735w k74 —LA

SPI 72L—LT—9FSa—I)LAA KR

ISDE ® 7R/ T«

Value

S

Destination Pointer

(Locked) NULL

BWHERARAVADER (A VI ShTLE
9)

Source Pointer

(Locked) NULL

V—ARAVEADBR (AY I shTW
FY)

Number of Transfers (Locked) 0 EERBOBER (Ov Y ENTULETD)
Number of Blocks (Locked) 0 TOvIHOBR (BY I SNTLEY)

(Valid only in Block Mode)

Activation Source
(Must enable IRQ)

(Locked) Event SPI0 RXI

TFOTAR—=3 0 —ADFER (B
DENTUVEY)

Auto Enable

(Locked) False

HEIASORER (OvI ShTUVET)

Callback (Only valid with
Software start)

(Locked) NULL

A=Y IDER (AT SNTWHE
ED)

ECL Software Event
Interrupt Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if
using Thread X),

Disabled

Default: Disabled

ELCY 7 rzT7ARY FEIYAHESE
&R

x

9 r_sci_spi E®SPI F

r_sci_spi ZiREKF (When r_sci_spi is selected)

SAINDEE

HEFET T4 I ME, Synergy STG2MCU FIL—TF#FAT 270529 AT 5EDTY, *

DD MCU DT 7 4L ME & ERATIREGS AR E SR SRIRENNHY FT,

ISDE @ 70/8F «

Value

ERBEA

Parameter Checking

Default (BSP), Enabled, Disabled

Default: Default (BSP)

NSIA—BDIS—FIvIZHMF
=IEEMLET,

Name

Default: g_spi0

ECa21—LE

Channel

Default: 0

SCI £ 1=1% SPI T/ AMEEEINT
WABF ¥ RILES,

Operating Mode

Master, Slave

Default: Master

TARAAFEIFAL—TFNARELT
BELET,

F o BREDON—2 30 SSP L. SPI
YRAA—FE—FDHZEYR—FLTL
ij_o

Clock Phase

(Locked) Data sampling on odd edge,
data variation on even edge

FHFE-FEHIOYVITZYDOTD
FT=RYUTYH, (AvHsENT
WE9)

Clock Polarity

(Locked) Low when idle

74 FILEDO IOy L)L (AvY
ShTWEY)

Mode Fault Error

Enable, Disable

Default: Disable

E—FEEIS— (RRBIRAL—TH
&) 7559%xRLET,

Bit Order MSB First, LSB First Z{EIEF MSB/LSB #&#]IZ:EIR L
TLIEELY,
Default: MSB First
Bitrate Default: 200000 EEFLIEIREL—,

B : Ev D

R11AN0117JU0101 Rev.1
2018.11.15

.01
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Renesas Synergy™ 735w k74 —LA

SPI

IJL—LT—UFEDa—ILAAF

ISDE ® 7R/ T«

Value

A

Bitrate Modulation
Enable

Enable, Disable

Default: Enable

EyvykrL—FEDalL—>3a U #EED
A R2—TIWNELFETsE—TI,

Callback

(Locked) NULL

AT ara— iy BEERA Y
A, (AyYEhTLED)

Receive Interrupt
Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

Ew bL— FEFEREOEN/ENE Y]
VEAFET,

E: CMITSCISPIZOAHBEREINE
R

Transmit Interrupt
Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

EEE Y A B EIRGIDER,

Transmit End Interrupt
Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

EEHET B Y AABRIRGIDZER,

Error Interrupt Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if using
Thread X)

Default: Priority 12

T 5—&YAHBEIRGIDREIR,

E

BREBET TAILRIE, Synergy STG2MCU JIL—T%FEHT ST Y MMIwTHEDTT, £

DD MCU DT 74 )L MEL ERFTREGBAEREITRLHRAIRREAH Y FT

%% 10 r_dtc Event SCIO TXI @ Transfer Driver ME&5E

Default: (Default) BSP

ISDE @ FR/8F « Value £ BH
Parameter Checking Default (BSP), Enabled, NTGA—FF Yy IHODI—FZEE
Disabled IWRIZEDHZNE S M EER

Software Start

Enabled, Disabled

Default: Disabled

YIRS IT7RE— FDER

Link section to keep DTC vector

Default: .ssp_dtc_vector_table

DTC ROUATFT—TJILEHRET B

table 2Oty a mER
Name Default: g_transferO EDa—-I)LA
Mode (Locked) Normal E—FOER BV ENTVET)

Transfer Size

(Locked) 1 Byte

BEYAXDOER (AvsshTL
FY)

Destination Address Mode

(Locked) Fixed

KT FLRAE—RDER (Av Y
SNTWVEY)

R11AN0117JU0101 Rev.1.01
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Renesas Synergy™ 735w

k7o —Ls

SPI 72L—LT—9FSa—I)LAA KR

ISDE ® 7R/ T«

Value

A

Source Address Mode

(Locked) Incremented

Y—RXF7 FLRAE—FOER (AY
D ENTWVEY)

Repeat Area (Unused in Normal
Mode

(Locked) Source

JE—FIUTORR (AvIEh
TWEY)

Interrupt Frequency

(Locked) After all transfers
have completed

BVAHEEDRER (Av I ShT
WEY)

Destination Pointer

(Locked) NULL

SEERAVADRR (A ENT
WEY)

Source Pointer

(Locked) NULL

Y—RRAVEMDER (AvISh
TWEY)

Block Mode)

Number of Transfers (Locked) 0 ERKBOBER (O INTLE
9)
Number of Blocks (Valid only in (Locked) 0 JAayIHOBERBEYISATY

FY)

Activation Source (Must enable

IRQ)

(Locked) Event SCIO TXI

THOTA4R—23 0 —ADER
(Ov P ENTNEY)

Auto Enable

(Locked) False

BEBEMOER (v ShTUE
¥)

start)

Callback (Only valid with Software

(Locked) NULL

O—INYIDER (B Y ENT
WFEY)

ECL Software Event Interrupt
Priority

Priority O (highest),
Priority 1:14,

using Thread X),
Disabled

Default: Disabled

Priority 15 (lowest, not valid if

ELC VI bDxzT7A4RYMEIYA
AHBFEIRLLER

x

REFET T AI KL, Synergy S7TG2 MCU JIL—J#EAT 700z MIdT5EDTT,

ZOMD MCU DT 74 )L MEE ERTREGERREIXERGHAREENHY FT,

% 11 r_dtc Event SCIO RXI @ Transfer Driver D& 5E

ISDE @ 70/8F 4 Value Bz

Parameter Checking Default (BSP), Enabled, NTA—=ZFFzyVADI—FZELFR
Disabled [CEDHBIME S I EER
Default: Default (BSP)

Software Start Enabled, Disabled VI LIz T7RE— FDER

Default: Disabled

Link section to keep DTC

Default: .ssp_dtc_vector_table

DTC RUAF—TJILERETBHUY

vector table U3 Vv0ER
Name Default: g_transferl EDa—IILE
Mode (Locked) Normal E-—FOBR(AVIENTLEY)

R11AN0117JU0101 Rev.1.01
2018.11.15
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Renesas Synergy™ 735w k74 —LA

SPI 72L—LT—9FSa—I)LAA KR

ISDE ® 7R/ T«

Value

S

Transfer Size

(Locked) 1 Bytes

kYA XOER (O Y INTUNETY)

Destination Address Mode

(Locked) Incremented

AT FLRE—RDER AV Eh
TWEY)

Source Address Mode

(Locked) Fixed

Y—RT7 RLRAE—FOEIR (OvH &
nTWEY)

Repeat Area (Unused in
Normal Mode

(Locked) Destination

DE—FZUZ7OER(BYI7ShTL
FY)

Interrupt Frequency

(Locked) After all transfers
have completed

B|YAHSEEDEIR (AT SNTWLE
9)

Destination Pointer

(Locked) NULL

SERRA VEDER (AY I ShTWE
9)

Source Pointer

(Locked) NULL

V—ARAVEDBER (AY I SshTW
FY)

Number of Transfers

(Locked) O

EEEHOFER (B SR TLVETD)

Number of Blocks (Valid only
in Block Mode)

(Locked) O

JOvOHOBIR (O ESNTLEY)

Activation Source (Must
enable IRQ)

(Locked) Event SCIO0 RXI

FOTAR—a Vv Y—ZADER Ay
P ENTLFEY)

Auto Enable

(Locked) False

BAEMOER (AV I ShTVEY)

Callback (Only valid with
Software start)

(Locked) NULL

O—ILAAYIDER (AT INTWLE
9)

ECL Software Event Interrupt
Priority

Priority O (highest),

Priority 1~14,

Priority 15 (lowest, not valid if
using Thread X), Disabled

Default: Disabled

ELCY I FDxT7ARY MY AHE
SelERIEIR

F o BREMETIAIRE, Synergy STG2MCU ¥ L —T%#FEA$57020 Y MIT53DTT, £
DD MCU DT I+ J)L MEELFERAREGEBRERE ISR DAEEMENHY £T,

5.2
Configuration)

SPI 2Lb—ALJ—49F2a—)LOY Ay (SPI Framework Module Clock

SPI BlEY 2—/VIE PCLKB #7271y 7 V—2E LCHEHALEY, PCLKB B AZRET 521X, BV R
DOHENZSSP 27 4 F 2L —F D [clock] # 75T 50, 702 ALTCCC A U H 72— A% LE
‘/9)40

53 SPIZL—LT7—9F2a—I)LOE K (SPI Framework Module Pin

Configuration)
SPl B E Y =—/E, MCU OBV A L THET NA A L@ELET, /0 B0, AT A ADE

RIZE S K OITBIRL TR 2 40203 & D £4°, RO FIL [SSP configuration] 7 1 > RN TOE Dk
WFEZ R L, ZOWRDFILSPI B OERFIZRLTWET,

E e —HOAEE T, BifET— FOREIRIC L - T, A ATRE e JE BIEE(E 75 & 27 MCU B 3R
ESNET,

R11AN0117JU0101 Rev.1.01
2018.11.15
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Renesas Synergy™ 75 v k 7+ —LA SPI JL—LT7—9FESa—)LAAFK

12 SPIZL—ALAT—9ESa2—ILOELEIR

)y—2X ISDE Tab Pin selection Sequence
SCI Pins Peripherals > Connectivity: SCI> SCI1
RSPI Pins Peripherals > Connectivity:SPI > SPI0
F . EOBIRV—72ATIE SCIL & SPIO A RSANIZRERN—KRIDT7E =7y bTHHEZEE
ELTWET,
®&13 SPI ZL—LT7—UED21—IDOEVERE
Property REE A
Pin Group Selection Mixed, A only, B only ETIL—T0:ER
Default: Disable
Operation Mode Disabled, SCI £® SPI OEMEE—
Custom FELTHES SPI &R
Asynchronous UART, LFET.
Simple SPI,
Simple 12C,
Synchronous UART,
Smart Card

Default: Disabled

TXD_MOSI None, P213, P709 MOSI E V(&R
Default: None

RXD_MISO None, P212, P708 MISO E > ®Mi#EiR
Default: None

SCK None, P100, P112, P710 SCK E >V MiEIR
Default: None

CTS_RTS_SS None, P101, P711 SS EVMiER

Default: None
E o BREMET T4 ME. Synergy S7TG2 MCU ' )L— T & SK-S7G2 Kit #ERAIT (700 H Mxt

TH5LDTYT, TDHOD SynergyKit & MCU DT 7 # )L ME & ERTIRELRHERERE (LR D ATREMEM
HYFET,

54 SPIBEZ2L—LD—9FDa—IILOEMNDE{EE (SPI Framework Module
Additional Settings)

NET » TEINDEH I N TWDEEIL. Ty 7B 2 GPIOH T E LTRELE T,

6. ZFVr—arvTODSPIZL—ALD—FEDa1—)LOEA (Using the SPI
Framework Module in an Application)

SPI 7L —L T =V ED a—LO— T ) r—3a Tk, B—Z FICERDO A L—7F 34 20
METT, ZO—WHeT Y A —3 3 COEEGIZOWTIEHBIR LET, §2 0EEF TR, FNEN 2
DDAL—TTNA AR T N2 0ONNAE R LET,

H—DdFNRNRT 20D A L —TF 8 R %I+ 5 51k

SPI 7L —AU— 2T a—LEFH LT, BEOAL—TF A ZAEHOH DR EERT 5513,
FNENSPI 7 L—AU—7 A AHZ A (framework instance) ZHf>2- 2D AL v KA X~ 7 (thread

R11AN0117JU0101 Rev.1.01 Page 17 of 31
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Renesas Synergy™ 75w b 74— L SPI JL—LT—5ESa—ILHAK

stack) Z{ERLET, ZHOHDA L AX L AIE, RUIEERAASL A2 ABEHLET, LLFOFIEIC
oT, SSPa v 74 L —HANTIHNNED L IATONDENEMHR LT EE,

o ROFNEIL, = — W2 SSPBHFBREIICEH L TWA Z L ARHEE LTWET, %9 ThRWEAIL.
[SSP a— Y —AX~v=a2T /)] OEIEZZRL T IFEN,

2F w71 HLWAL Yy REFIZEFEO AL Y RIZ, FH—DOSPI 7L — LT —F FNA ZAEY 2 —)L5iB
MUET, ZHIZKY, SPIvAZ =% v 7 BERRENE T, sf_spi DILHANRNRSPI KT 438 L BT
BMENET, SPI KT A NE, rrspi £720% r_sci_spi TOFEEDZDICERTE £4, DTCHzE KT A A
LT 7 A0 FTEBIMENE T, L, CPUBEET— RO D ICHERGAITHIBRTE £4, fRox
Va— VAL v 7 EROKNIRILET,

FEROEY 2— VAL 7 ZROMITRLET, REFNT. KTk RITRSNET,

of_spe_usage_rote] Synergy Comfguraton L4
Threads Configuration 0
Genesate Prepect Coment
Theads &) New Thiesd &) Remove 571 Devicel Stacia €] New Stack > &
- HAL/Commen =
g.teme FMS Orives o0 1_fond ¥ oo 1pi_deviced 591 Framework Device on of 154
g 0pc COC Daiver 00 r_cge
g_e% ELC Dever on r_ek
0 59 Device)
@31 3p4_deviced SP1 Framawork Device om of_sph 2
¥ 9.4 3p1 bund 591 Framework Shated Bus on of_sps
S
I
B 9 50 5P Driver om 1_sci_spr
-
I I
o # g transterd Transter § g tamfer) Taamler
S Device! Otject " N 9! X
A y €3 New Object Driver on 1_dtc Event Dvever on 1_dhc Event
sCRTo SO0 K0
i i

Summary BSP Clocks Pins Threads Mestaging | Components

AL—TFNRAARLIDOF—FELAL Y RAF v 7 EFY 2 — LVOEBEEREDOHIL, kDO LB T,

* 14 f spi EDOSPI 7L —A T =T EV 2 —LVORE

Property Value SEA

Parameter Checking Disabled NTA— R F v EBENE-ITEMICT
%o

Name g_sf_spi_devicel SPIl JL—LT7—9FTNA REHHNT 51

HOEREFTEST., ZORBIZEDINT
API, Config & U Control 1 > X2 VAH

ERENFET,
Clock Phase Data sampling on odd T—AEET—AEYT)TDoaY
edge, data variatonon | ZfIHHZEEELET,
even edge
Clock Polarity Low when idle 289974 FILKEDEZF, vy
I DBEEERLET,
Chip Select Port 01 Fy7vL 7 MIUEMT 5 GPIO R— %
BIRL E9,
R11ANO0117JU0101 Rev.1.01 Page 18 of 31
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Renesas Synergy™ 735w k74 —LA

SPI 72L—LT—9FSa—I)LAA KR

Property Value iR

Chip Select Pin 04 FyvTLY MIERYT S GPIO EVEi&E
RLFET,

Chip Select Active Level Low FyTvLI FTOT2TLRNILEERL

ij—o

# 15 sf spi D SPI 7 L— AU — 7 HHENZDRE

Property

Value

aiBA

Name

g_sf spi_bus0

SPI Z2L—LT7—OHKEBENREHANT S
HDLERZEMITEST, COHRBENXRIE, &
HD SPI JL—LT—I9TNARIZKDT
HEINFET,

# 16 r_spifEfAKED SPI KT A NDRE

Property

Value

Bie

Parameter Checking

Default (BSP)

NIA—BF v I ERNFLITEMCT

o

on odd edge, data
variation on even edge

Name g_spio SPI RFSANTNAREHBINT D04
A& FET. Zhld Framework [2& o T
AERIFEREINET,

Channel 0 F ¥ o RINVEE

Operating Mode Master H{EE— FOEIR

Clock Phase (Locked) Datasampling | 27 By VI #E IR, CDT 14— L FIE.

sf spi €Y 2 — )L L ® SPI Framework
Device TY TICERESIN TS, Ay
DENET,

Clock Polarity

(Locked) Low when idle

I8y IBHEDER, DT 1—ILFIEF.
sf_spi Y 21— )L LD SPI Framework
Device TY TIZERESNTLS=%H, Ay
DENET,

Mode Fault Error Enable E—FEFI S —0ER

Bit Order MSB First Ev rA—450D:ER

Bitrate 500000 Ev kL— FDER

Callback (Locked) NULL I—IN\YIBEEE (OY I SNRTWETD)
SPI Mode SPI Operation SPI & — RDER

Slave Select Polarity (SSLO) Active Low A L— 7 SR 0 DR

Slave Select Polarity (SSL1) Active Low A L— 7 JEFRME 1 DR

Slave Select Polarity (SSL2) Active Low A L— 78R 2 DR

Slave Select Polarity (SSL3) Active Low A L— 7 AR 3 DR

Select Loopback 1 Normal =Ty 1 OER

Select Loopback 2 Normal =Ty 12 DER

Enable MOSI Idle Disable MOSI 7 4 FILDBEDEIR
MOSI Idle State MOSI Low MOSI 7 4 FILIREED A 1L DFEIR
Enable Parity Disable N T 1 AEDRER

Parity Mode Parity Odd N T 4 E— FOFMEDER
Select SSL (Slave Select) SSLO SSL EIRDER

Select SSL Level After Transfer

SSL Level Keep

LB SSL LA JLZBIRDZEIR

Clock Delay Enable

Clock Delay Disable

78y Y BERMEDER

Clock Delay Count

Clock Delay 1 RSPCK

0y 7BENTEDER

SSL Negation Delay Enable

Negation Delay Disable

SSL 47— MEZEESEDER

R11AN0117JU0101 Rev.1.01
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Renesas Synergy™ 735w k74 —LA

SPI 72L—LT—9FSa—I)LAA KR

Property Value SiEA
Negation Delay Count Negation Delay 1 R = a VEBIET T S DR
RSPCK

Next Access Delay Enable

Next Access Delay
Disable

WDT 72 ABIER T DR

Next Access Delay Count

Next Access Delay 1
RSPCK

WROT 7 ZEBIES 7 b DER

Receive Interrupt Priority Priority 2 TV IABESENERT BN & 245
Transmit Interrupt Priority Priority 2 0 A LS NANT ORI 2 18(F
Transmit End Interrupt Priority | Priority 2 EAEHE T HI D A ZESENANL O IR
Error Interrupt Priority Priority 2 T 7 —FN Y IABESENARL DR

£ 17 r_sci_spi KD SPI KT A NOFE

Property

Value

‘E-Iull:l

BH

Parameter Checking

Default (BSP)

NIA—BF v I ERANFLFENCT

o

on odd edge, data
variation on even edge

Name g_spio SPI RFSANTNAREHBINT D04
A& FET., Zhid Framework [2& 2T
AERIFEREINET,

Channel 0 Fx U RINVE

Operating Mode Master EE— FOIFER

Clock Phase (Locked) Datasampling | 7 By J GL#EEIR, D7 1 —JL FI&.

sf spi €Y 21— )L L ® SPI Framework
Device TY TIZERESNTWLAS=%H, A Y
DENFET,

Clock Polarity

(Locked) Low when idle

I8y IBHEDER, DT 1—ILFIEF.
sf_spi Y 2 — )L LD SPI Framework
Device TY TITERE SN TLS=®H, Ay
DENET,

Mode Fault Error Disable E— FEFEI S —0ER

Bit Order MSB First Ev A —45D:ER

Bitrate 500000 Ew bL— FDEIR

Bit Rate Modulation Enable Enable vy L— NEFRAE A RNIENC T S
Callback (Locked) NULL I—IN\YIEEE (OY I SNRTWETD)
Receive Interrupt Priority Priority 2 F 0 IAIE SN IN & A5

Transmit Interrupt Priority Priority 2 RSBV AT SENEN D3R

Transmit End Interrupt Priority | Priority 2 EAEHE T HI D A IENANL O EIR

Error Interrupt Priority Priority 2 T 7 —F 0 AL DEEIENANL O FEIR

F : DTC OFREIfEMA L DA, RENTWER A,

AT T 2:2FADSPI 7 L—LU—7 TN, ZAZR[DAL v RIZIBML £, sf_spi LD SPI 7 L—L
U— 7 HEANRIHBSENSNEYA, BT 5121, BEOREAREFEHT 4T a 2R
LEd, a7 X2 b—FF, sfspi LD DEY 2 —/LIC SPI 7 L— AU — 7 5 8 2 % A BB
LET, B—L~ULEVa—UE, ENCERINZSPIZL—LAT =T A4 LV AX LV ADBKREE —HTDH L
HSITHBEWICRESNET, ZNBIESPI 7L —LAU— I F AL ZEV2a— L TERINTEY ., £X
V=T TR, AENFICRRDIRENTEETOCT, /uy s 7=—X, suay 7w Fvy7vL 7 b
EAR—=F, BIXOWF vV I T T4 T LT 0T 4 2ZRNTC, iHFOT/NA ATSPI RTA4 3D
a7 4 X2l —a URRECISRY ET,
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Renesas Synergy™ 75w b 74— L SPI JL—LT—HEDa—ILHAAFK

TV a— LAY v I DFERERORITR LET,

1 _sp_wsage_note] Synergy Configuraron

Threads Configuration Gemerate Preject Contert

Tiweads &) NewTheesd &) Remove ST Device2 Stacks &) New Stack > i) Remove

' HAL/Common
' A e fok P gt_sp_devce SP1 Framework Device om of_spv

3
. £g9¢
3¢ < <
21 < £
G _spe_denced SPI Frammework Device on sf_spi ?
& g.of_spi_Busd 5Pt Framewodk Shased Bus on of_spi
@ 91 Deviced

G.1f_spi_device] 5P Framsework Device on of 11

® 9.3p0 521 Dever on 1_mph

® g tamfed Tnnte § g tanifer) Transter
$P1_Device2 Objects ) New Object » Driver on r_dic Event Drever on 1_die Event
W0 $nR0

Summary B9 Clocks Pis Thveads Messapng  Components

2BEHDAR Yy 7 DALy T 4 Fal— g T A—FOM—DE WL, 2KADOSPI 7L —LT7—7F N
A AEY 2a— VDL E, FEFAL—THE Tuyr7=2—X, Juy Itk 7oy skl s hR—
M Fo7®LI7 MV, FoT7RvVLI T IT 407 LL) T, REWZROFIRLET,

% 18 sf spi EOSPI 7 L—LU—27FNA ADRE (RAL—T#2)

Property Value EYE
Parameter Checking Default (BSP) NTGA—BAF v EBNELIETEMNCT
Name g_sf_spi_device2 SPIl RS ANTINAREHANTH=HD%

BiZEftITET, Zhlk Framework IZ2& > T
AREBIFERINET,

Clock Phase Data sampling on odd T—AEILET—EY T TnsR Yy
edge, data variation on JHEERET %o
even edge
Clock Polarity Low when idle 2 0y EER
Clock Select Port 05 28y ERIZERT 5 GPIO R— +%:&
R
Chip Select Pin 01 F v TERICEAT 5 GPIO E 2 Z#ER
Chip Select Active Level Low F v TEIRES OB %8R

2ODHENRA LD 2DODAV—TF A ADFEIEFIE

SPl 7L — 20—V a— NV E2MH L THEEDAL =TT, 250 2 SOLFNNREVERT
HEEIT. BIOH (H—DILFEARZZKH L T2 OO AL —TF 3 A L) TEEIN-2 5D
ALy RAX w7 (Pl 7L —LT =0 A AKX A%FFD) T LT, 25BN EMHH
THSPl 7L —L T =T A RE A FNEIBEITER L £7,

TN 4oDOSPl 7L —2 T =T A AKX AL, 2O0ODFENRAAL U AX A FEHLET, LA
TOFNEIZHE-T, SSP a7 4 T L —FNTINNED LD IATONE N EfHER L T EE,

o ROFNET, 2 — R SSPRRBEICEA L TWAZ 2L LTWET, 9 TRWVWEAIT.
[SSP —H —Xv=aT/)V] OFEIFEEZZHL TI LI,
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SPI 2L—LT—9FSa—ILAAFKR
BIDIA N2 DB

BOIFNRRAEZBINT2I20E. LTFOFNEICENE T, miofiEBsa s LTEAITWET,
1) 2FBHOHEARZEMFEHTHSPI 7L —L2 U=V ED 2 — L ELEDOA Ly RIBINTXET, BiOM
DB T, SPI_Devicel A Ly RIZEMSNZHE, BV a2 — LV AZ vy ZITIRO L D272 £7,

WHENAMERTE DA T2 a3 Ak, FllE TR S X DO H(Use) T,
& I sp vrage note] Synergy Configunation 11

Threads Configuration

Genesate Project Content
Theeads &) New Thread | Remove M Device! Stacks
& HAL/ Cemmon
A FMI Divvar o 1 o
§.€9¢ COC Draver on r_cg¢
gk ELC Driver on 1,0k .

@ NewStck » o

B gt _spi_devced $91 Framework Device on of_spe & g spi_devicel 21

Framework Device on
o s

2 SP1 Device!

9.41_5p1_device) SP| Frameweek Device on of_spn £y 0

S sl devicez 1 st e W gl bucd 991 Framework Shared Bus en of spi | | 39 Add SP1 Framewerk
© 591 Device? St b

. spi_device! SP1 Framework Device on of_spe

=S New > i SPiFremesorkSharedBuacasip |
@ g.1p0 5P Deiver en _iph Lo )

S Device? Objects

I 1

X & g tanfed Tansder & g rander! Transter
€1 New Object > & Dviver on r_die Event Deiver on 1_dte Event
S0

Semmary BSP Clocts Pt Threads Meusagng | Components

2) [HTHVERR]Z IR L, sf_spi ¥ 2 —LIZHID SPI 7 L— AU — 7 g "2 &8 L Ed, 77V r—
TaryORBEILS LT, IWHEARROT e RT 4 ERELET, HHOBR—L UL SPI RT A N2 RINL F
T gSPILSPI RTANREY 2a—NDF ¥ FNFFIL, g SPiOSPI RTANREV 2 —LDF ¥ XLEKE LB
RHVBENRDHY ET, HROAV Y RAZ v 7 2L TFICRLET,

5 (s_spi_usape_note] Synengy Configuaation 12

Threads Configuration

Generate Pragect Content
TRIo & NewThresd n Remove SPI_Device ! Stacks
¢ AL/ Common
g.fowi FAN Oriver on 1 fmi
g.¢g¢ COC Driver om r_cg¢
¢k ELC Driver on 1 ek —.

€ New Stk > o

B gt _spe_devced SP1 Framework Device on of_spi & gl _spi_devce2 SP1 Framework Device on sf_spi

591 _Devicel
u»gmsw:mmuu Lspi r's £y
S i @ st _spe_bush SP1 Framework Shared Bus om of_spe

© P Device2

1
& g.st_spe_bust SP1 Framework Shased Bus o0 5f_sp1
Qsf_spi_device SP1 Framework Devnce on si_spl

¥ :
& 350 1 Deves on r_sp @ g spit 21 Drwver on 1_s<i_spt

ry -
A A I =
@ gtrnfed Tumfer & g taamfert Tearster & g tamfe Trarsfer @ g tarsfer) Transter
SP1_Devicel Objects ®) New Object > & Driver on r_dbc Evert Denver on r_hc Evert Dvover on 1 e Event
ST SRR

Drver on 1,2 Event

SO0TO SO0 Ra

Summaey BSP  Qlocks Pira  Theeads Mescaging Components

R11AN0117JU0101 Rev.1.01 Page 22 of 31
2018.11.15 RENESAS



Renesas Synergy™ 75 v k 7+ —LA SPI JL—LT—9F2a—ILAAF

3) EREEWUFMEAMENL T, 2FHDT /31 X% SPI_Device2 A Ly RIZBEMT L5 ENTEET, #R
DALy RAS v 7 &L FIORLET,

{8 [sf_spi_usage_note] Synergy Configuraton = &

Threads Configuration G 0
Geneate Pecject Content
Thecads &) New Thvead | Remove SP1_Devicel Stacks €| New Stack >
= HAL/Commen
g_fevé FMI Drives on r_fmi $ g 9 3pi_device] SPI Framework Device om of_spi & 5ot spidevice3 SPI Framewsrk Device oo of_spn
.opc CGC Oriver on r_cge
Qe8¢ ELC Dwwver on ek
@ 5P Devicel
9.8 _spi_deviced S Framework Device on of_spi [ 2 ] ry
954 _spi_deviced 5P Framework Device on sf_sp - -
¥ g st_spi_bush SP1 Faamework Shaved Bus on st_spi & g9 sp_bus] SPI Framework Shaved Bus on st_spi
@ SPI_Device2
g ol _spi_dence) SP Framework Devace on of spe
g of_spe_deviced SM Framework Devace on of_spi . :
Y -
- - 1 " - i
P g_sp0 591 Dviver on r_rspe @ g.s511 5P Driver on r_sci_spe
L - 1 ~
T T T
: . P g trasafer Teanmfer P g tantfer! Transter & g transfer? Trasafer + g trarafer3 Tramfer
e o €] New Object > Driver om 1 Event Dviver on ¢, dtc Event Dever on 1t Event Driver on 1, dic Event
ShO T PR RX) KT SO0 R0
! 1

Summary BS® Clocks Pins Thieads Mestagng Components

T —2 a3 TSPl 7L — AU — B a— VAT AEO— R FIHIKR DO B Y T,

1. =7 APIBEEFEHL TSPl 7L —b U= TN, ATV 2a— V2P LET, £ SPI7L—24
T — 0 FNRA ZAEY 2—)UE, NALETEEEZEITT DRI, D7 &b 1E4—7"2 APl BIEZ IEO
H4MBERH Y F9,

2. BEDSPIZL—LTU—IFNRAAET 2 —)LOy 7 APIEREZ T LT, XD - DI R %
ny 7 LET, RABFEEDSPI 7L —LU =TT NN, AEVa—ILoTuryZE3NnNbdE, ZON
A2 EOMDSPl 7L =T =T FNRA ATV 2a— /WA TEEEA, ZHICED, HRICe v 7 %
T HET, NADOFHAENT Y 7 SNTZEY 2 — VITHED Z EMEEESNET, N2 EOfliod SPI
TL—LT—ITNAREY 2a— Vb0 LPLHEOBREL, ZofMFIic7= L« AT —F R
ZRLET, NALEOGEARY [EXARBIEORNCANAAZE v 7352 LIIMNEATELY FHA, &
N A7y 3 v T7,

3. WA APIBISZMEN L CF — X 2FA M0 £9. NANTTIMO SPI 7 L — LT =7 T /3( ZE
Va—/MlEoTry 7 SN TWDHEE, Sl #IEIRI L EE A,

4, EXALAPIBIZHHAL T — 2 2E&ALE T, NANRMODOSPI 7L —AU—F TN, AEY 2—
MZE-oTI Ty 7 SN TWA L, EEIALBEIIRIL A,

5. writeRead APl B4t L CIRIFFZT — X 2 E &AL, FHED £, NRBTTITMmo SPI 7 L— 4
U—0FNRAAETa—LllkoTry 7 SNTWAIEA., FEFELBLXOEALIETIRIIL T8
A/O

6. T 7R APILESEERBEICH UF N R 2o TR v 7 SHTWVWAEA . NRAEFBEIEENS T v 7 fif
MBRLET, "2ZARm Y VHREENDE, MO SPI 7L —AT—7F A ZED a— A RNENEHHT S
TENTEET, BRSINZHAN LIESIALIMENTE T LIZHE T, vy 7 INAROA v 7 &
BRI DHDMENDHD 7,

7. close API B A L TSPl 7L — AU — U FNRAL ZAEY 2 — A EHAULET, £ SPI 7L —AT—VF
WA REY 2a—/UE, NALEOTRTORAH LIEZALBMENKE T L72% T, 7 72— X APl HHEA I
KT ZENTEET,
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INEDO— iR FIEZ, ROXOWEE OEEZ v —BIIR L ET,

1. Initialize the SFI Framework
open

'

2. Resetthe 3PFI MCU peripheral (if needed)
reset

I

3. Lock the bus (if needed)
lock

L i

4. Write data to the slave
write

k

5. Read data from the slave
read

v

6. Unlock the bus
unlock

'

7. Close the SPIFramework (if needed)
close

3 #@EDSPI IL—LD—=HF7T)r—30no70—H

7. SPIZL—LT7—OFDa—ILOFFT)y—a>rFadzy b
(The SPI Framework Module Application Project)

TDEFEVa—NHA RCHEATHT SV r—varrFadey NEEBICHED = LT, BikoRH2SEoFIE
PEBTAZENTEET, 20FeVc7 ME, 2O RFa A NOKRBICHD [BEFER) EicBEsn
TWAY 72V ET, ISDE T I U r—varral=l Faef R —FLTHEX, SPl 7L —AT—7
BV a—VIIHIGTHDRTEHAEZRRTHIENTEET, o, B LR T, SPl 7L —LAU—2 %
Va2 — /)L APl R T2 DITEMA LTV 5 temperature thread entry.c DI — RZERTLHZ L HTEE
77,

o7V hr—varyFudey MI, SPIl JL— AT — 7 FV a—)L APl O— xR FiEE R L E
T, EE T U MAX31723 (X PMODA IZHEe SN TWET, DRV HILSPI AL —T7F 34 2 & L CEIME
L. BAEDRKEDEE ZFAIRY £9, B5® LED %, EBEZEIESHWTEILET, BEIT 1 RO
TEMMICHIE SNET,
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£19 COF7FVr—23o7nSzy bRAERTEIYVILIITEN—FOZT7DY Y-

)y—2X JE 3y HL
e2 studio 53.1 £=IEFhLUBE e 21— 3 VHARKRE (ISDE)

®
IAR EW for Synergy 7.71.2 FlEFh LR gﬁ;g@fdded Workbench® for Renesas
SSP 1.2.0 FzlETh LU Synergy V7 kO TN T—T
SSC 53.1 FIEEnLUE Synergy Standalone Configurator
SK-S7G2 v3.0 & v3.1 AA—ZFy k

KORNZ, 27 F )V r—varradzy NOERK L 7e—ME R LET,

2. Initialize SPI Framework
.open

3. Configure the temperature sensor (write
to 5Pl slave device)
Jwrite

4. Read the temperature (simultaneouns
read from and write to SPI slave device)
writeRead

5. Update LEDs

6. Sleep for 1 second

4 SPIZLb—L9—HESa— DT T)r—arravzy booo—HF

temperature thread entry.c 77 A/VE, ZOT7 vy =2 F&—HISDEIZA VAR — T 5L, Tn
Y7 PN ESNET, ISDE TZDO7 7 A NV ER 2 LR TE, AP OLEREWTT 2 BT 57200
bR TEET,

temperature thread entry.c OFMHIDET v a NI~y X774 L THY, SPl £ LV AF L ADKEE
& REORB/NSEA 2 T T 57O T 2 57 B% (math functions) &ML T\ E 9,
#define ZIBUL T D&Y v a L EHMCT DL, printf () ZHEHA L THRREFR T 5 I KA MEGE
ZAREICT D a— RK&2 v 3> (code secgtion) A 7 — REnEd, TOHKIZ, ZOT 7V r—ra
YCHERT L7 NVEROERSS, BT e N A TR EET,
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DALy Rox= kB (entry function) (%, temperature thread entry() T9, BAEMIZIL,
BERREHOr =D NVEBPER SN TVDIEN, BER 0. ZE LRET — 2 ORGFHITORE %
ITORET —F AT 27 — 2B H Y £,

o7 TN r—varyudel MRFE LIZEEICH - T LED @AM Z21T HEFE T, LED 1XBRMEE (4
ATCHAT) ORBEBICHRESNET,

WIZ, SPIl 7L —AU—27 ZB& 3, EFICEWVWESRS., TOROFIECTHEER L VEHRTELET,
write APl ZfEH LT, RET —HFZBEEL LU VHICEZIALET T, ZOFT—X X, 12 £y NOLSfEEE TR
EvoVaEFELET, wite BB IEFICFE T35 &, SSP_SUCCESS 28 & E 7,

Wi, ZOT7 7V r—r a3 ALy R while (1) V—7IZAD £9, ZZTid. writeRead APl Zff
LCIREAZHARY £9, 22 Th, writeRead BN IEFIZE T35 &, SSP_SUCCESS i 4L E
T, EXIAENDET—XiF, BET—XOHARONTEZT FLATY, BRET—X1T 12 8y bV A X7
DT, Ll b 2 1 VOT—F EFHANMDLENH Y 9, BET —¥ ORGFEHANL 3 1 oA X
T, ZHET FLRAEEXIAD TS0 ERAT, I —FT— X5 ZETE7-DTT,

W, ZAELIAZR 2 530 PR LT, IREEZFHELET,

TV = a UNPFRLUEROORE 2, BEREL LTRFLET, ZhUE, 1 BTl ET 5T

NTOREFRE L, RYOEERE L L ET, B LWRENEERE & B> TV 5546, IREEIDR

U CHEED LED 23 5UT L E 3, IREEDN 1 O%A 3Rk LED 23T L, IREEAD 2 B OSE 13k & O

LED 23R4T L. {REEAED 3EDLEITfk L & AR D LED A RAT L E T,

KPP AN > TV HE, WELLBREZT Ny ZVary— VIR RLET,

W ZZETOHBIL, Synergy Y7 b =T Ny —YNOT Ny F a3y —)LTCprintf () ZEHT
LHE =R L WA EEBELTCWET, T3y 7 a3 Y —)LTC printf () ZEHAT
HHEZONTE, ZORFa XA MOKRIZHD [BEFFE R OBETHALTND T Ly UR—2
O7t#,  How do I Use Printf() with the Debug Console in the Synergy Software Package | (Synergy ~ 7 h
DT RNy =V DTNy 3 —)LCPintf() TS k) 8B LT EEN, b,
TNy TE— R TCEREY + v FHEELZFEH L TRHREAER RS THIEHTEET,

KRR — R MCU ORLERENEL YT 0 T Y R— T 572012, 2OT7 7V r—varryundx
J R TIHEW OPOFEELTa T 4 #HELTVWET, ZORFEOTR Y=l NTRETDH S a7 4
. UTFTORIORLES, 77V r—var7uay=s h&B&, [Properties] 7 14> RTINS DOREE
FRTHELTEET,

F20 PTV5—vardadxy FMoBdT 5 SPI JL—LAT—9ES2—ILORTEERB

ISDE @ FR/3F 4 BEEAHDIE
Name g_sf _spi_device
Chip Select Port 01

Chip Select Pin 03

Chip Select Active Level High

F: ZORENMEELTLSNDIE, 103 EV#F# GPIO EVELTHEAL. £— K% lOutput mode (Initial

Low)] 129 % & S5 [Pins] # 7T

HRELEIRRTY .

#®&21 PFUHsr—23>7aSc s MoiET 3 SPI JL—LT—9FESa— LEEHNROBRFEIER

ISDE ® FR/8FT «

REFHDIE

Name

g_sf_spi_bus0
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SPI 72L—LT—9FSa—I)LAA KR

F22 PFVFr—2avFAS Y MZRIET S SPIHAL E2a—)L (r_rspi) DREIEE

ISDE ® FR/8F ¢ BEHRAHDE

Name g_spi

Channel 0

Operating Mode Master

Clock Phase Data sampling on even edge, data variation on odd edge (&4
IyOTT—REZHYUTYUT L, BRI YO TT—42 E&EL)

Clock Polarity High when idle

Mode Fault Error Disable

Bit Order MSB First

Bitrate 500000

Callback NULL

SPI| Mode SPI Operation

Slave Select Polarity (SSLO) Active Low

Slave Select Polarity (SSL1) Active Low

Slave Select Polarity (SSL2) Active Low

Slave Select Polarity (SSL3) Active Low

Select Loopbackl Normal

Select Loopback?2 Normal

Enable MOSI Idle Disable

MOSI Idle State MOS Low

Enable Parity Disable

Parity Mode Parity Odd

Select SSL (Slave Select) SSLO

Select SSL Level After Transfer

SSL Level Do Not Keep

Clock Delay Enable

Clock Delay Disable

Clock Delay Count

Clock Delay 1 RSPCK

SSL Negation Delay Enable

Negation Delay Disable

Negation Delay Count

Negation Delay 1 RSPCK

Next Access Delay Enable

Next Access Delay Disable

Next Access Delay Count

Next Access Delay 1 RSPCK

Receive Interrupt Priority Priority 2
Transmit Interrupt Priority Priority 2
Transmit End Interrupt Priority Priority 2
Error Interrupt Priority Priority 2
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8. WRFIVT—L3VDSPIIL—LIT—YES2—ILDHREITALX
(Customizing the SPI Framework Module for a Target Application)

=L, AL—TFT ARG CT, SPIEE, By hL—F, ZOMDORT A =X ZERHTDHF v x %
EEITHZ b TaET, bEERETE T, ABESPI 2#EET 25 Z L2k > T, SCI® Simple SPI Z# 4

HZETT, SPl 7L —AU—7 T3 AX, r sci spi ® SPIHAL E¥ 2 —/L & L TERET D MLEN

HFET, IBEEZ KL TPMODB 2T 204ENH Y £9, ROBIFEMEZRLET,
23 SCISPIA T avIcwibdT 3 SPI 7L—LT—9ED1—ILDOERBRTE

ISDE ® 7 0/8F ¢ REEHDIE
Name g_sf spi_device
Chip Select Port 04

Chip Select Pin 13

ChipSelect Active Level High

F: ZORENMEELTLSNDIE, 413 EV%H GPIO EVELTHEL. E— F%& lOutput mode (#1EA

{E Low)] 1295 &S [Pins] 2 TTHELLKRTT,

24 SCISPIA TS avIicwtdd SPI IL—LT—9FES1a—ILEFNRRDBE

ISDE @ 70/8F «

REFHDIE

Name

g_sf spi_bus

F+ 25 SCISPIAFLavicwisd b SPIHAL E¥a—IL (r_sci_spi) DERBTE

ISDE M FO/85 4 BEFAHDIE

Name g_spi

Channel 0

Operating Mode Master

Clock Phase Data sampling on even edge, data variation on odd edge (&F# T v
DTT—REY TG, BRI YO TT—3 EHED

Clock Polarity High when idle

Mode Fault Error Disable

Bit Order MSB First

Bitrate 100000

Bit Rate Modulation Enable Enable

Callback NULL

Receive Interrupt Priority Priority 8

Transmit Interrupt Priority Priority 8

Transmit End Interrupt Priority Priority 8

Error Interrupt Priority Priority 8
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9. SPITZL—LT—9FDa—ILOF7F)r—a>Fadzy FORET
(Running the SPI Framework Module Application Project)

ISDEICZD7uyxl haeArR—FL, TNV LTTFRy P HETT AT T, SPL7L—LAT—7 D
TV r—varruyel NEETESE, MRy NCEOBEEABISET 0N TEET,

Hlnwryale s hNTSPI 7L—L U= 7 ) r—3 g 0251203, 8%y S TESRMNIT., &
E. 77 ANVOBENER, 2— ROBIM, 22340, TR T ETHIEOOFIBIHENET, ZnbDF
B2 52 LT, SSP 2T 2R T at ADBEENES TR £,

| il

B 5. PMODA IZ#EfEShTWHEBEL VY
¥ :  Synergy B m R ADOEAN RN ERBR LI L0 2—FiZE > T, LFOFRIEIZ+H5IC
o TWET, TNOHOFIEZELHMBEL CTWARWEES, 2O RFa2 A MNORBIZHD [2E11F
W EICHEEHINTWD [SSP 2a—H—Xv=a 7] ORUNCHH N DD EEZBR LTS
A

SPl 7L =AU =2 D77V r—varryud=r FafFl L, 7T 27012, LTFTOFIEICHE> T2

AN

1L 50X ICREE a8 LET,

2. SK-S7G2 AR— RIZkIId 5#H L\ Renesas Synergy 7’2 = 27 kZ{Efk L. SPl_Framework MG_AP &
WO AHETZ AT £ T,

3. [Threads] # 7 # &R L £,

4. WOESIWHLWA Ly REBIMLET,
Symbol temperature_thread
Name Temperature Thread

5. [Temperature Thread the SPI Framework] (ZA L v RZBIML, REZITWET,

6. [Generate Project Content] "% > %27 U v 7 LET,

7. ffBDO7mY 27 N7 7 A/ temperature thread entry.c b a— RZBEMT 50, ERIhiz
temperature thread entry.c 77 A/ EFEEZTLHHTaLt—LET,

8. micro USB 77— 7 /L% SK-STG2 A X — % F » b D J19 D72V T, AR A | PCITHAE L £ 7,

9. 77V —varor Ny TERIBLET,

10. iRty (REEZZB(LSE D), #HEO LED O AT 2828 L £1,
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TS D R OH

Init temperature: 25.50
Current temperature: 25.06
Init temperature: 25.50
Current temperature: 25.00
Init temperature: 25.50
Current temperature: 25.00
Init temperature: 25.50
Current temperature: 25.00

HD SN DIEEA 100°C 22 TV D5 a1E, BEE R8s S TuhRn, #fEL T

10. SPI 2 L—ALT7—9JFPVa—)LDELE® (SPI Framework Module Conclusion)

TOETVa—NATA NEZ, o AAara e s NTEY a—/LORN, B, BRE. HEHETIEOICH
TR E L5 ERERERHALE Lz, EROMBIARY AT AT, ZROOFRIAZEFET L Z L1
ZICRMELES L, ELMEVREZ D RTWEIET L7, Renesas Synergy 77 > F 7 4+ — AIC X
D, ZhoFIEOFFERFENELS 20, FEHHOBREL, 2— L LRI A4 RNOBEST#ER 728, Y
DHIETEALSCARVELE, 7V r—armaday NCRLEEIIC, N A LU APl 2 H
THZLETEWLSLDENS AZ—F L, B—LUL KT A NEERT D XD 20RO EEE TX
T INDHIFHBAEIC /e BRI ZEEcE £,

11. SPI 2L—LT—9F2a—ILORDFIE (SPI Framework Module Next Steps)

SN SPl T — AT — I a— DT ual e NEEEBLE#IT. L VEMRY S EHEERT S
M. D SPI AL —TFF RS ZEEATHZ LN TEET, SCISPI OFEELMHL CERTSHZ &b ke
T¥, SCISPI R° RSPl \[ZB#E T AL T AUy —arruadc NekiiL, SSP 7 L—A T — 7 2+
LY EORREMRE L T IEI0,

12. SPI 2 L—LT7—9F D a1—)LDEEEH (SPI Framework Module Reference
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