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Renesas Synergy™ SPI
1.
1.1
Synergy MCU Renesas Synergy TM Software Package(
SSP) Synergy MCU SPI
SSP SPI SPI
( ) SPI
SPI
1.2
[1] S7G2 User’s Manual: Microcontrollers (RO1IUMO001EU0120 Rev.1.20)
[2] Renesas Synergy ™ Software Package v1.2.0 User's Manual (RO1US0171EU0100 Rev. 01.00)
[3] Renesas Synergy ™ Software Package(SSP) v1.2.0 Release Note (R11UT0004EU0110 Rev.1.10)
2.
Synergy MCU SPI SPI
2.1 Synergy MCU  SPI
Synergy MCU SPI
SPI
Synergy MCU SPI SPI
SCI_SPI SPI
1 SPI
2.2 SPI
1 SP
SPITA% SPIAL—7
RSPCK |~ | RSPCK
Mos [————————»| MosI
MISO | ¢—————| MISO
ssL |——>] s2L
1 (RSPI)
( )
1 SPI  SCI_SPI
1
SPI SCI_SPI
RSPCK SCK
MOSI TXD_MOSI
MISO RXD_MISO
SSL/GPIO CTS_RTS_SS/GPIO ( )
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Renesas Synergy™ SPI

3.
3.1 SSP
2 SPl SsP
SSP SPI  SsP 2
SPI HAL
SPI
SSP Synergy MCU

Application

Framework Interfaces

Framework 5Pl Interface

st spiinstantoe T

Framewark (ThreadX-aware drivers)
SF_SP) Shared Bus
HAL Interfaces
ThreadX®
HAL 5P1 Interface
HAL Drivers et - E
R_RSPI R_SC1 SR
P z
HAL Drivers ‘_/" P oy a
r_dtc Event SPI0 TXI r_dtc Event SPI0 RX r_dtc Event SCID TXI r_drtc Event 5CI0 TX1
BSP
2 SPISSP
SPI HAL SPI HAL RSPI SCI_SPI
SPI SPI HAL RSP SCI_SPI HAL
SSP RSP SCI_SPI HAL Synergy MCU  SPI
SSP Synergy MCU 2 3
Clock Phase  Clock Polarity 4 SPI
DataLength RSPl SCI_SPI
322 Bit Order MSB/LSB

Operating Mode SCI_SPI HAL
Bit rate bps SPI HAL Bit rate

Synergy MCU  Bit rate register
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Renesas Synergy™

SPI

2 SSP  Synergy MCU(RSPI)
SSP Synergy MCU(RSPI)
Clock Phase [Synergy Configuration] SPCMD.CPHA_b0
Data sampling on odd edge, data variation on 0
even edge
Data sampling on even edge, data variation on | 1
odd edge
Clock Polarity [Synergy Configuration] SPCMD.CPOL_b1
Low when Idle 0 RSPCK  Low
High when Idle 1 RSPCK  High
Data Length [read/write API ] SPCMD.SPBJ[3:0]_b11-b8
8 16 32 bll b8
0100 0111 8
SPI_BIT_WIDTH_8_BITS 1000 9
SPI_BIT_WIDTH_16_BITS 1001 10
SPI_BIT_WIDTH_32_BITS 1010 11
[Synergy Configuration] 1011 12
CPU DTC 1100 13
1101 14
bTC 32 1110 15
1111 16
0000 20
0001 24
0010 0011 32
Bit Order [Synergy Configuration] SPCMD.LSBFF_b12
MSB First 0 MSB
LSB First 1 LSB
Operating Mode [Synergy Configuration] SPCR.MSTR_b3
Slave 0
Master 1
Master
Bit rate [Synergy Configuration] SPBR
Bitrate  bps Bit rate
Select SSL [Synergy Configuration] SPCMD.SSLA[2:0]_b6-4
(Slave Select) SSL b6 b4
SSLO 000 SSLO
SSL1 001 sSsSL1
SSL2 010 SsSL2
SSL3 011 SSL3
1xx , X Don’t care
Slave Select [Synergy Configuration] SSLP.SSLnP_hbh3-0
Polarity Active Low 0 active-low
Active High 1 active-high

SPI Control Register(SPCR)

SPI Command Register(SPCMD)

SPI Bit Rate Register(SPBR)

Bit rate [1]

SPI Slave Select Polarity Register(SSLP)

R30AN0303JJ0100 Rev.1.00
2017.06.15
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Renesas Synergy™ SPI

3 SSP  Synergy MCU(SCI_SPI)

SSP Synergy MCU(SCI_SPI)

Clock Phase [Synergy Configuration] SPMR.CKPH_b7

Data sampling on odd edge, data variation on 0

even edge 1

Data sampling on even edge, data variation on

odd edge
Clock Polarity [Synergy Configuration] SPMR.CKPOL_h6

Low when Idle 0

High when Idle 1
Data Length [read/write API ] SMR.CHR_b6

8 0 8 ( )

SPI_BIT_WIDTH_8 BITS SCMR.CHR1_b4

0O 8 ( )
[Synergy Configuration]
CPU DTC

Bit Order [Synergy Configuration] SCMR.SDIR_b3

LSB First 0 LSB

MSB First 1 MSB
Operating Mode [Synergy Configuration] SPMR.MSS_h2

Master 0

1

Bit rate [Synergy Configuration] BRR

Bitrate  bps Bit rate

Serial Mode Register(SMR)

Smart Card Mode Register(SCMR)
Bit Rate Register(BRR)

SPI Mode Register(SPMR)

Bit rate [1]
RSPl SCI_SPI
4 RSPl SCI_SPI
RSPI SCI_SPI
Data Length 8 16 32 8
DTC 32
Operating Mode Master Master
Slave ( )
Select SSL SSLO-3
Slave Select
Polarity
( ) 3.13
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Renesas Synergy™ SPI
SPI HAL
SPI HAL
S
SPI Clock Phase  Clock Polarity 4
CPU DTC DTC
read/write API
SSP HAL SPI HAL
( )
3.1.1 SPI
2 3 Clock phase(CPHA) Clock polarity(CPOL)
Clock Phase
Clock Phase=0 odd(leading) clock edge
Clock Phase=1 even(trailing) clock edge
Clock Polarity Idle Clock Low whenidle
High whenidle
5 Clock Phase  Clock Polarity 4 SPI
4
5 SPI
Clock Polarity Clock Phase
0 | Low when idle Data sampling on odd edge, data variation on even edge
1 | Low when idle Data sampling on even edge, data variation on odd edge
2 | High when idle Data sampling on odd edge, data variation on even edge
3 | High when idle Data sampling on even edge, data variation on odd edge
4 SPI

#define SSL_PIN | OPORT_PORT_01_PI N_03
#define TX_SIZE 1

vol atile bool g_spi_done =
ssp_err_t err;

ui nt 8_t wdat a8[ 2]
uint8_t rdata8[2];
err = g_spi 0. p_api ->open(g_spi 0.p_ctrl,

fal se;

= {OxA5, Ox5A};

(spi_cfg_t *)g_spi0.p_cfQg);

g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL_LOW ; /* */
err = g _spi0.p_api->witeRead(g_spiO.p_ctrl, &uwata8[0], & data8[0], TX_ SIZE,
SPI _BIT_WDTH 8_BI TS);
while (g_spi _done == false) { } [* */
g_ioport_on_ioport.pinWite(SSL_PIN, |1OPORT_LEVEL H GH); /* */
err = g_spi0.p_api->close(g_spi0.p_ctrl);
R30AN0303JJ0100 Rev.1.00 Page 7 of 35
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Renesas Synergy™ SPI

~TI65(0%AS)

07 {0%00)

165" {0%AS)

107{0%00)

'165"[0%AS]

0" (0=00)
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Renesas Synergy™ SPI

3.1.2
CPU DTC Synergy MCU
(DTC) SPI HAL DTC CPU
DTC SPI DTC
DTC 1 64K bytes
DTC RPSI  SCI_SPI HAL 6
6
DTC CPU
RSPI 32 8 16 32
SCI_SPI 8 8
RSPl  HAL DTC 32 CPU 8
16 32
SCI_SPI  HAL 8
RSPl  HAL writeRead AP
writeRead API RSPI
SCI_SPI

8 k2
#define SSL_PIN | OPORT_PORT_01_PI N 03
#define TX SIZE 2
vol atile bool g_spi_done = fal se;
ssp_err_t err;
uint8_t wdata8[2] = {0xA5, Ox5A};
uint8_t rdata8[2];
err = g_spi 0. p_api->open(g_spi0.p_ctrl, (spi_cfg t *)g_spi0.p_cfg);
g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL LOW;
err = g_spi0.p_api->witeRead(g_spi 0.p_ctrl, &wata8[0], & data8[0], TX SIZE,
SPI_BIT_WDTH 8 BITS);
while (g_spi_done == false) { } [* */
g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT _LEVEL H GH);
err = g_spi0.p_api->close(g_spi0.p_ctrl);

L [6#\.5.3 1Al Splhs zfa.xé.c\] Sl

or(osoO) [

41 8 2 (CPU)

R30AN0303JJ0100 Rev.1.00 Page 9 of 35



Renesas Synergy™ SPI

16 r 1
#define SSL_PIN | OPORT_PORT_01_PI N 03
#define TX_SIZE 1
vol atil e bool g_spi_done = fal se;
ssp_err_t err;
uint16_t wdatal6[2] = {0x0123, 0x4567};
uint16_t rdatal6[2];
err = g_spi0.p_api->open(g_spi0.p_ctrl, (spi_cfg_t *)g_spi0.p_cfqg);
g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL_LOW;
err = g_spi0.p_api->witeRead(g_spi0.p_ctrl, &watal6[0], & datal6[0], TX_ Sl ZE,
SPI_BIT_WDTH 16_BITS);
while (g_spi_done == false) { } /* */

g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL_HI GH);
err = g_spi0.p_api->close(g_spi0.p_ctrl);

1T [Ex01] ={0%23]

0T [0%00) 108000

4-2 16 1 (CPU)

32 K(CPU) 1
#define SSL_PIN | OPORT_PORT_01_PI N 03
#define TX SIZE 1
vol atile bool g_spi_done = fal se;
ssp_err_t err;
uint32_t wdata32[2] = {0x01234567, 0x89ABCD};
uint32_t rdata32[2];
err = g_spi 0. p_api->open(g_spi0.p_ctrl, (spi_cfg t *)g_spi0.p_cfg);
g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL LOW;
err = g_spi0.p_api->witeRead(g_spi 0.p_ctrl, &wata32[0], & data32[0], TX SIZE,
SPI _BIT_ WDTH 32 BITS);
while (g_spi_done == false) { } [* */

g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT _LEVEL H GH);
err = g_spi0.p_api->close(g_spi0.p_ctrl);

SRE (0 b =[0x23) E{0x45} GIOXET]

BBl el 07 [0%00] 0 (o] o7 [ox0T]

4-3 32 1 (CPU)
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Renesas Synergy™
32 F(DTO) 1
32 F(CPU) Syner gy Confi guration

#define SSL_PIN | OPORT_PORT_01_PI N 03
#define TX SIZE 1

vol atile bool g_spi_done = fal se;
ssp_err_t err;
uint32_t wdat a32[ 2]
uint32_t rdata32[2];
err_code = g_spi 0. p_api ->open(g_spi0.p_ctrl,
g_ioport_on_ioport.pinWite(SSL_PIN,
err = g_spi0.p_api->witeRead(g_spi0.p_ctrl,

= {0x01234567, 0x89ABCD};

whil e (g_spi_done false) { } [I*
g_ioport_on_ioport.pinWite(SSL_PIN,
err = g_spi0.p_api->close(g_spi0.p_ctrl);

DTC

(spi_cfg_t *)g spi0.p_cfg);
| OPORT_LEVEL_LOW ;
&wdat a32[ 0],

&rdata32[ 0], TX_ SIZE,
SPI _BIT_ WDTH 32 BITS);

*/

| OPORT_LEVEL_Hl GH);

1°40%031 C=towea)

o {0500] ol (BT

T —

E[Ox45]

o (ox00) "o {0x00)

4-4 32 1 (DTC)
3.1.3
SPI
RSPI SPI SSL 1/0 PORT(GPIO)
1/0 PORT
SCI_SPI
I/O PORT
RSPI [/O PORT(GPIO) SSL SCI_SPI
PORT(GPIO)
RSPI  SSL SSL
Synergy MCU  RSPI
SPITAS SPIAL—TJ
RSPCK »| RSPCK
MOSI »| MOSI
MISO |+ MISO
s5L *l ssSL
5 SSL

/0

R30AN0303JJ0100 Rev.1.00
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Renesas Synergy™

/0 PORT

#define TX_SIZE 1

vol atil e bool g_spi_done = fal se;
ssp_err_t err;

uint8_t wdata8[2] = {0xA5, Ox5A};
uint8_t rdata8[2];

while (g_spi_done == false) { } [/*
err = g_spi 0. p_api->close(g_spi0.p_ctrl);

err = g_spi0.p_api->open(g_spi0.p_ctrl, (spi_cfg_t *)g_spi0.p_cfqg);
err = g_spi0.p_api->witeRead(g_spiO0.p_ctrl, &wwata8[0],

&rdata8[ 0], TX Sl ZE,
SPI_BIT WDTH 8 BITS);

*/

165/ {0%AS)

107{0%00)

6 SSL

3.1.4

SPI HAL

SPI HAL I SR(Interrupt Service Routine)

I SR(Interrupt Service Routine)
semaphore event
appendix

3.1.5

RSPI 2 Operating Mode  Slave

R30AN0303JJ0100 Rev.1.00

2017.06.15 RENESAS
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Renesas Synergy™ SPI

3.2 SPI
SPI SPI
Synergy MCU  SPI
SHI RSP SCI_SPI  HAL
SPI HAL
SPI HAL
SPI
SPI HAL SPI 7
SPI
7 SPIHAL SPI
SPI HAL SPI
SPI
SPI
SPI HAL
close
open
read/write
[Synergy Configuration]
Synergy MCU
[ ]
SPI HAL
[Synergy Configuration)] [Synergy Configuration]
[ ]
SPI
[ ]
[Synergy Configuration] [Synergy Configuration]
(Cs I/O Port(GPIO) I/O Port(GPIO)
) [ ] SPI I/O Ports
I/O Port active
[ ]
SPI
SPI SPI
R30AN0303JJ0100 Rev.1.00 Page 13 of 35
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Renesas Synergy™ SPI

321  SPI (SPI )
SPI SPI 0 SPI HAL

SPI
SPI HAL

#defineS & _PIN IOPORT_PORT_0 1PIN_03

volatile bo bg_spi_done = fals g

#define TX_SIZE 1
ssp_err_t err;
uint8_t wdata8[2] = {0xA5, Ox5A};
uint8_t rdata8[2];
err = g_sf_spi_devi ce0. p_api - >open(g_sf_spi _deviceO0.p_ctrl,
(sf_spi_cfg t *)g_sf_spi_device0.p_cfg);
err =g_sf_spi _devi ce0. p_api->witeRead(g_sf_spi_device0.p_ctrl, &wat a8[ 0], & data8[ 0],
TX_SIZE, SPI_BIT_WDTH 8 BITS, TX WAl T_FOREVER);

err = g_sf_spi_device0. p_api ->cl ose(g_sf_spi _device0.p_ctrl);

165" (0xAS)

"0 [ OEaGY

R30AN0303JJ0100 Rev.1.00 Page 14 of 35
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Renesas Synergy™ SPI
3.2.2
( ) 9 SH
1 2
wAE Al—71
=5 (HH)
= (R Lo W
550 (AR — om SCKn (AH
SCKn (1) MISOn (250
MIZOn (A7) MOSin (A
MOZn (A
A L=
ssn (AR)
SCKn (LA
MISOn (B3
MOSh (Ah)
8
Synergy Configuration 9 SPI
SPI SPI SPI HAL
« )
SSP 1 2 SPI 1
SPI read/write AP
SPI 1 2 Synergy MCU  SPI
SPI read/write API SPI HAL
SPI HAL
read/write
appendix

Blinky Thread Stacks

& %

g_sf_spi_device0 5P| Framework Device on sf_spi

&R
@

g_sf_spi_device1 5P| Framework Device on sf_spi

4 ‘_\.

29,

|

g_spi0 5P| Driver on r_rspi

1 1
Add DTC Driver for Add DTC Driver for

Transmission Reception
[Recommended but [Recommended but
optional] optional]

g_sf_spi_bus0 5P|

Framework Shared

Bus on sf_spi -é\
oy

g_spi1 SPI Driver on r_rspi

1 1

Add DTC Driver for
Reception
[Recommended but
optional]

Add DTC Driver for
Transmission
[Recommended but
optional]

Synergy Configuration

g_sf_spi_bus0 SPI
Framework Shared
Busonsf_spi —

2

L

R30AN0303JJ0100 Rev.1.00
2017.06.15
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Renesas Synergy™ SPI

1 2
Bit rate Synergy Configuration
appendix
8 Active Level
1 2

Chip Select Port 01 01

Chip Select Pin 03 14

Chip Select Active Level | Low High

9 Bit Rate
1 2
Channel 0 0
Operating Mode Master Master
Clock Phase Data sampling on odd edge, Data sampling on even edge,
data variation on even edge data variation on odd edge
Clock Polarity Low when idle High when idle
Bit rate 500000 1000000
10
SPI Implementation | SPI
Channel 0
10 1 2 writeRead
1 writeRead 2 writeRead

Bit rate

#define TX SIZE 1
ssp_err_t err;
uint8_t wdata8[2] = {0xA5, Ox5A};
uint8_t rdata8[2?];
err = g_sf_spi _device0. p_api - >open(g_sf_spi _device0. p_ctrl,
(sf_spi_cfg_t *)g_sf_spi_device0.p_cfg);
err = g_sf_spi _devicel. p_api->open(g_sf_spi _devicel.p_ctrl,
(sf_spi_cfg_t *)g_sf_spi_devicel.p_cfg);
err =g_sf_spi _devi ce0. p_api ->witeRead(g_sf_spi_device0O.p_ctrl, &wat a8[ 0], & dat a8[ 0],
TX_SIZE, SPI_BIT_WDTH 8 BITS, TX WAI T_FOREVER);
err =g_sf_spi _devicel. p_api->witeRead(g_sf_spi_devicel.p_ctrl, &wata8[ 1], & data8[ 1],
TX_SIZE, SPI_BIT_WDTH 8 BITS, TX WAI T_FOREVER);
g_sf_spi _devi ce0. p_api - >cl ose(g_sf_spi _deviceO.p_ctrl);
g_sf_spi _devicel. p_api ->cl ose(g_sf_spi _devicel.p_ctrl);

err
err

1G0T

‘0 1DR0T).

R30AN0303JJ0100 Rev.1.00 Page 16 of 35




Renesas Synergy™ SPI

4. Appendix

4.1 SPI HAL
1

Step 1.1 Synergy C Project

87 C - €SC_127425_SP1_SCK_Low,_Polarity_F rie_S7G2/ cenfiguration.xmi - &2 stutlio

TrAME | BRE Y-RS UTPOSUVIT FEF-MN) BEQA) JOVIIMP) RenesasViews RER) YEIM) ANTH)
AN Alts2JheN3 E CProject
TPALERLL). [E% Ces Project
BL30 Cow (5] Synergy CProject 4
FATELAW) Ctrl+ITR-W :_":_"-.I e N |

11-1 Synergy C Project
Step 1-2 Project Name
Project Name [N] click ”SPI_Sample_Code”

[ e2 studio - Project Configuration (Synergy C Project) ] ®
e studio - Project Configuration {Synergy C Project) —
Specify the new project details. |
Project Toclchains
Project name !SP!_Saﬂple_Code | [ GCCJ\P-M Embedded '
IAR ARM Toalchain |
B4 77k 0728 DRR0)
Tl C¥Users¥aS 03T 70K, studic¥workspace vSaTvsel | [EERIRN
License
License file: Change igenge file
= studio_ V53100 Ipecjecty S0_Develoy and_Production_License_20170124)
License Details:
CUSTOMER INFORMATION: ~
Company: SYBD-Renesas
UseriName: Dale Spariing
Emait: dale.spading@renssas.com
LICENSE INFORMATION:
lssued: 24/01/2017
Wisit the Apps Gallery for license file and Fack file down)
@ < mom FAIN) > BT St
11-2 Project Name
Step 1-3 Board
S7G2 SK Board [N] click
& e2 studio - Project Configuration (Synergy C Preject) (m] *®
e studio - Project Configuration (Synergy C Project) —
Select the board support that you require,
Device Selection
S5P version: | 1.20 -
Board: STG2SK ~
Device: ATFSTGITHIADICFC
Select Tools Available Tools
Toolchain: GCC ARM Embedded ~ GCC ARM Embedded
Toolchain version: | 4.8.3.20150528 - 453203028
: + Debuggers
Debugger: J-Link ARM ~ J-Link ARM
~ RTOS
Express Logic ThreadX
~ Smart Manual
I Registers Supported
Software Manual Supperted
@ R = I

11-3 Board

R30AN0303JJ0100 Rev.1.00

Page 17 of 35
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Renesas Synergy™ SPI

Step 1-4 Project  template

Blinky with ThreadX [F] click
@7 &2 studic - Project Configuration (Synergy C Preject) [m] x
&2 studio - Project Configuration (Synergy C Project) s— ;
i Select the type of project you wish to create. f
i Project Template Selection
| | O] BsP
| {Base Board Support Package for the chosen Synengy family.
[Renesas.Synergy.1.2.0.pack]
OF 227 Blinky
G Blinky project.
[Renesas. Synergy. 1. 20.,pack]
® [ . Blinky with ThreadX
Q Threaded version of Blinky project.
1 [Renesas.Synengy. 1. 2.0.pack]
|
Cade Generation Settings
[} Use Synergy Code Formatter
&3] < E3(8) TN - #IEH ol
11-4 Blinky with ThreadX
[Y] click
jofl BEHTen(-ANTFTEMERTH? X
i ZOEDT0U 1 M Synergy Configuration [{-AXIF4TI-MEHFShET. ZOK-R
F ro7TEmERTs?
O=IoBzeERET2R)
13Y) WEIN)
11-5
R30AN0303JJ0100 Rev.1.00 Page 18 of 35
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Renesas Synergy™ SPI

2 V74 FaL— ROty TS

Step2-1 Thread tab  click

Step2-2  Threads Blinky Thread click
Threads & w0
:.,’-"?HAUCommon

g_elc ELC Driveron r_elc

g_fmi FMI Driver on r_fmi

g_ioport I/O Port Driver on r_ioport ...
i@ Blinky Thread

11-6 Blinky Thread click

Step 2-3  Blinky Tread Stacks SPI Driver onr_rspi
SPI Driver onr_rspi SCI_SPI r_sci_spi

SHCRIE AT R

Generate Project Content ~
& u
1 EE
Driver > Analog > EE L
Framework > Connectivity > < CAN Driveronr_can
X-Ware > Crypto > & 12CMaster Driveron r_nic
- Graphics > & 12C Master Driveron r_sci_i2c
2 Input > @ 12C Slave Driver on r_nic_slave
il
Saia — Monitorning > < 12SDrveron rssi
L~ &
e — Power > < SDIO Driveronr_sdmme
:g Storage > i SPIDriver on r_rspi
e g System > & SPIDriveron r_sci_spi
it = Tumers > & UART Driver on r_sci_uart
e
e Transfer > [

%
4

11-7 SPI Driver on r_rspi

Blinky Thread Stacks &) W)

g_spi0 SPI Driver on r_rspi

I 1
g_transfer] Transfer g_transfer( Transfer
Driver on r_dtc Driver on r_dtc Event
Software Activation SPIORX1
1

11-8 SPI Driveronr_rspi

DTC
DTC  (CPU ) Step 2-4

R30AN0303JJ0100 Rev.1.00 Page 19 of 35



Renesas Synergy™ SPI
Step 2-4 DTC
DTC
DTC X click
Blinky Thread Stacks &
g_spil SPI Driver on r_rspi
I I
q_transfer] Transfer _transfer0 Transfer
Driver on r_dtc Driver on r_dtc Event
Software Activation SPI0 R
1
11-9 CPU
DTC
Blinky Thread Stacks

g_spi0 SPI Driver on r_rspi

T T
Add DTC Driver for Add DTC Driver for
Transmission Reception
[Recommended but [Recommended but
optional] optional]

11-10 CPU

R30AN0303JJ0100 Rev.1.00
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Renesas Synergy™

SPI

Step 2-5  SPI Driver onr_rspi
g_spi0 SPi Driver on r_rspi
Settings JonF4 E
Inte o ~ Common
Parameter Checking Default (BSP)
~ Module g_spil SPI Driver on r_rspi
Mame 4.5pi0
Channel 0
Operating Mode Master
Clock Phase Data sampling on odd edge, data vanation on even edge
Clock Polarity Low when idle
Mode Fault Error Dizable
Bit Order MSE First
Bitrate 500000
Callback r_spi0_callback
501 Mode 5P| Cperation
5Pl Communication Mode Full Duplex
Siave Select Polarity(S5L0) Active Low
Slave Select Polarity(S5LT) Active Low
Slave Select Polanty(35L2) Active Low
Slave Select Polarity(S5L3) Active Low
Select Loopback] Normal
Select Loopback2 Normal
Enable MOSI Idle Disable
MOSI Idle State MOSI Low
Enable Parity Disable
Parity Mode Parity Odd
Select SSL{Slave Select) S5L0
Select SSL Leved After Transfer 551 Leved Do Not Keep
Clock Delay Enable Clock Delay Disable
Clock Delay Count Clock Delay 1RSPCK
551 Negation Delay Enable Megation Delay Disable
Negation Defay Count Negation Delay 1 RSPCK
Mext Access Delay Enable Mext Access Delay Disable
Dalav 1 RSPCK
Receive Interrupt Prionty Prionty 2
Transmit Interrupt Priority Priority 2
Error Interrupt Prionty Priority 2
11-11 SPI Drive on r_rspi
11 SPI Driver on r_rspi
Channel 0
Operating Mode Master
Clock Phase Data sampling on odd edge, data variation on even edge
Clock Polarity Low when idle
Bitrate 500000
callback r_spiO_callback
Receive Interrupt Priority Priority2
Transmit Interrupt Priority Priority2
Error Interrupt Priority Priority2
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Step 2-6 Pins Peripherals
Pins - Peripherals - ConnectivitySPI -  SPIO

cS 1/O Port(GPIO) SSLO  None(P103)
Pin Selection Pin Configuration
[7en528 il =
v v Connectivity:SPI 4 Module name: SPI0
~ 5P Usbge: For 5P|, same Pin Group recommended
Eons:e::l\«-:rSSI Pin Group Selection: A only -

4

Connectivity:USBFS

+ ConnectivitpUSBHS Operation Mode: bl

¥ toputCY nput/Qutput
penis MISC: « P00 v
InputKINT X

» GraphiceGELCDC MOsE - P101 =
Graphics:PDC

¥ Storage:QSPl RSPCK: » P2 v
Stomge:ath ssL: None v
SystemeBUS

v Systerm:CGC S5L1: None:

v System:DEBUG 5
'E:rr.qr.ﬂC-T S50 Nene w
Timer:GPT S5L3 None ~
Timer:OPS

11-12 Pins Peripherals

Step 2-7 Pins Ports
Pins - Ports - Pl - P103
Mode Output mode(Initial High)

Pin Selection Pin Configuration
Pworn  i|@e
v P ” Module name: P103
: ?.g? Symbaolic Name:
- P12 Comment:
- P13
v P14 Port Capabilities: BUSC: 03_DQ3
v P15 GLCDCO: LCD_TCONT
v P06 GPT2 GTIOCA
P KINTO: KRM3
o OPS0: GTOWUP
v P108 SCI0: CTS_RTS_SS
v P19 SPID: S5L0
v P110
s PN P103 Contiguration
» P12 Mode: Qutput mode (Initial High) ~
¥ ;"E Pull up: None o
P15 Drive Capacity: Low n
: :i Qutput type: CMOS ~
v P4 Chip input/output
v P R =
B d
11-13 Pins Ports
Step 2-10 Project Content code
Generate Project Content click
o
Generate Project Content
11-14 Generate Project Content
(src/synergy_gen  synergy synergy_cfg
R30AN0303JJ0100 Rev.1.00 Page 22 of 35
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37— a3rya— ROEREEMEER
Step 3-1
blinky_thread entry.c  SPI callback callback
g_spi_done

#define SSL_PIN | OPORT_PORT_01_PI N 03
#define TX SIZE 2
vol atile bool g_spi_done = fal se;

void blinky_thread_entry(void)

{
ssp_err_t err;
uint8_t wdata8[2] = {0x01, 0x23};
uint8_t rdata8[2?];

err = g_spi 0. p_api->open(g_spiO0.p_ctrl, (spi_cfg_t *)g_spiO.p_cfqg);

g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL_LOW ;

err = g_spi0.p_api->witeRead(g_spiO0.p_ctrl, wdata8, rdata8, TX_ SIZE,
SPI_BIT_ WDTH 8 BITS);

while (g_spi_done == fal se)

}

g_spi _done = fal se;

g_ioport_on_ioport.pinWite(SSL_PIN, | OPORT_LEVEL_H GH);
err = g_spi0.p_api->close(g_spi0.p_ctrl);

}
[*** cal | bak *xk
void r_spi 0_cal |l back(spi _call back_args_t * p_args)
{ if (p_args->event == SPI _EVENT_TRANSFER COVPLETE)
g_spi _done = true;
}
Step 3-2 build

Step 3-3 debugger
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SPI

4 BB
DTC
HAL
DTC

(RSPI) DTC
r_dtc

Transfer Size

4 Bytes

Blinky Thread Stacks

g_spi0 SPI Driver on r_rspi

g_transferD Transfer g_transfer Transfer
Driver on r_dtc Driver on r_dtc Event
Software Activation SPI0 RXI

]

11-15 SPI Driver DTC

g_transfer1 Transfer Driver on r_dtc Software Activation 1

Settings pifivas

Wlgemetion’ | o Commen
Pararmeter Checking
Software Start

Linker ssction to kesp OTC vector table
~ Module g _transfer Transier Driver an r_dte Software Actvation 1
Name
Mode
Teansfer Size
Destinaticn Address Mode
Source Address Mode
Repest Ares (Unused in Nemial Mode)
Interrupt Frequency
Destination Pointer
Saurce Peinter
Nurnber of Transfers
Nurnber of Blocks {Valid only in Block Meode)
Activation Source [Must ensble IRQH
Auto Enable
Callback (Only valid with Software stan)
ELC Software Event Interrupt Prionty

SCI_SPI
Step2-5  SCI_SPI

g_spi0 SPI Driver on r_sci_spi

g_transfer0 Transfer Driver on r_dtc Event SPID RXI
a

Sett TosFe

I ~ Common
D.efault (B58) Parameter Checking
Disabled Software Start

Jssp_dite_vector table
25 OIC_wecior Linker section to keep DTC vector table

~ Module g_transferd Transfer Driver cn r_dbt Event SPI0 RXI
MName
Mode
Transfer Size
Destination Address Mode
Saurce Address Mode
Repeat Area (Unused in Normal Mode)
Interrupt Frequency
Destination Pointer
Source Pointer
Number of Transfers
Nurmber of Blocks {Valkd anly in Block Mode)
Activation Source (Must enable IRQ)
Auto Enable
Callback {Only valid with Software starf)
ELL Software Event Interrupt Priority

g_transferl
i Mormal

11-16 SPI Driver DTC

SCI_SPI

Settings JarF &
information | | ¥ Cemmon
Parameter Checking Default (BSP)
~ Module g _spil 5Pl Driver on r_sci_spi
MName g_spil
Channel [1]
Operating Mode Master
Clock Phase Data sampling on odd edge, data variation on even edge
Clock Polarity Low when idle
Mode Fault Errar Dizable
Bit Crder MSB First
| B 500000 |
Bit Rate Modulstion Enable Enable
Callback r_spil)_caliback
Receive Interrupt Priority Priority 2
Transmit Interrupt Priority Priority 2
Transmit End Interrupt Priority Priority 2
Error Interrupt Prionity Priority 2

11-17 SPI Drive on r_sci_spi

&

Default (BSP)
Dizabled
s5p_die_yectes_table

o _trantfed
(3 Noemal

R30AN0303JJ0100
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SPI

P103  Configuration

SSL Pins Configuration
SSL pins  configuration
Pin Selection Pin Configuration
bwsrn  |ilmeE
v v ComnectiviteSPl A Module nome: 5810
z SS:'O Usage: For SPI, same Pin Group recommended
"
Connectivity:5% Pin Growp Selection: _Aonly w
» Connectivity:LSBFS
v Connectivity:USBHS Operation Mode: Y
¥ InputCTSU Input/Output
InputiRQ
InpULKINT MISO: P00 v
v Graphics:GLEDC MOSE - P v
Graphics:PDC
« Storage:QSPI RSPCK: < P02 &
Storage:S0HI I s v P -
SystemeBUS
v SystemeCGC SsLt; None v
¥ SystaatO0HLG S5 Nane v
TimerAGT
TimenGPT SSL3: MNone .
TimenOPS
Pin Configuration
Medule name: P03
Symbolic Name: [SPi0_Pin_Option_A_SSLAO_A
Comment:
Port Capabilities: BUSE: D3_DQ3
GLCDCO: LCD_TCON1
GPT2: GTIOCA
KINTO: KRM3
OPS: GTOWUP
SCi0: CTS_RTS_SS
SPI0: S5L0
P103 Configuration
Mode: Peripheral mode
Pull up: MNone
Drive Capacity: Medium
Cutput type: CMOS
Chip input/output
| « |SPI0 SSLO

11-19 SSL

P103 Configuration

R30AN0303JJ0100 Rev.1.00
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semaphore
semaphore
Step 1 callback semaphore
Blinky Thread Objects semaphore  click

Blinky Thread Objects i

Event Flags
® g_spi)_semaphare Semaphore Mutex
Queue

Semaphore

11-20 Blinky Thread Objects semaphore  click

Step 2 semaphore
Symbol g_spi0_semaphore
g_spi0_semaphore Semaphore

Settings 70174 E

Name R SPI Semaphore
Symbol g_spi0_semaphore
Initial count 0

11-21 semaphore

/*** ***/

t x_semaphor e_get (&g_spi 0_semaphore, TX WAl T_FOREVER);

/*** ***/

voi d g_spi O_cal | back(spi _cal |l back_args_t * p_args)
if (p_args->event == SPI _EVENT_TRANSFER_COWPLETE)

t x_semaphore_ceiling_put (&g _spi 0_semaphore, 1);

SSP Data length
R_SPI  HAL 8 16 32 Synergy MCU
8 9 10 11 12 13 14 15 16 20 24 32
SSP SPI HAL

read/write
16 32
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4.2
1

SPI

HAL

23274 Fab -2ty TV

Step2-1 Thread tab  click
Step2-2  Threads Blinky Thread click
Threads & w0
S HAL/Common
g_elc ELC Driveron r_elc
g_fmi FMI Driver on r_fmi
g_ioport I/O Port Driver on r_ioport ...
@ Blinky Thread
12-1 Blinky Thread click
Step 2-3  Blinky Tread Stacks SPI Framework Device on sf_spi
SPI Framework Device on sf_spi
Blinky Thread Stacks
Analog
Audio
# Communications Framework on sf_el_nx_comms Connectivity
& Communications Framework on sf_el_ux_comms File System
& Communications Framework on sf_uart_comms Graphics
& 12C Framework Device on sf_i2c Input
& 12C Framework Shared Bus on sf_i2c Networking
++ 5Pl Framework Device on sf.spi Services
4%  SPI Framework Shared Bus on sf_spi Uss
4 [DEPRECATED] Communications Framework on sf_el_ux_comms
12-2 SPI Framework device on sf_spi
Blinky Thread Stacks
g_sf_spi_deviceD SPI Framework Device on
sf_spi
1 |
Add SP| Driver g_sf_spi_bus0 5P|
Framework Shared
Bus on sf_spi
12-3 SPI Framework Device on sf_spi
Step 2-4  Blinky Tread Stacks SPI Driver onr_rspi
Add SPI Driver click SPI
SCI_SPI SPI Driver onr_sci_spi

v ow ow ow ow ow el v W

Driver >
Framework >
K-Ware >

SPI Driver onr_rspi

R30AN0303JJ0100 Rev.1.00
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Blinky Thread Stacks

g_sf_spi_deviceD 5P| Framework Device on
sf_spi

Add SP| Driver g_sf_spi_bus0 5PI
Framework Shared
Bus on sf_spi

New > <4+ SPIDriver on r_rspi |
4% 'SPl Driver on r_sci_spi |

12-4 SPI Driver
Step 2-5 DTC
SPI Driver DTC Driver
DTC DTC X DTC

Blinky Thread Stacks '?J

g_sf_spi_devicel 5Pl Framework Device on sf_spi

g_spi0 5Pl Driver on r_rspi g_sf_spi_busl 5P|
Framewocrk Shared
Bus on sf_spi

g_transferd Transfer g_transfer Transfer
Driver on r_dic Driver on r_dtc Event
Software Activation SPI0 RXI

1

Blinky Thread Stacks

g_sf_spi_device0 SPI Framework Device on sf_spi

g_spi0 SPI Driver on r_rspi g_sf_spi_bus0 SPI
Framework Shared
Bus on sf_spi

1 1
Add DTC Driver for Add DTC Driver for

Transmission Reception
[Recommended but [Recommended but
optional] optional]

12-5 CPU

SPI

SPI Framework Device on sf_spi

SPI Driver on r_rspi

SPI Driver on r_rspi 4.1 Configuration
SPI Framework Shared Bus on sf_spi
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Step2-6  SPI Framework Device on sf_spi
PORT [/O PORT Chip Select Active Level

g_sf_spi_device0 SP! Framework Device on sf_spi

Set‘lings 70154 &
Information v Comeman
Parameter Checking Default (BSP)

v Module g_sf_spi_deviceQ 5P| Framework Device on sf_spi

Name q sf spi devicel
Chip Select Port o
Chip Select Pin 03

Chip Select Active Level Low

12-6

Step 2-7  SPI Framework Shared Buson sf_spi
SPI Implementation SPI RSPI SPI SCI_SPI
SCI_SPI
Channel Synergy MCU

g_sf_spi_bus0 SP1 Framework Shared Bus on sf_spi

Settings JoRF1 &
Information v Common
Parameter Checking Default (BSP)

~ Module g_sf_spi_bus0 SP| Framework Shared Bus on sf_spi
Name g sf spi bus0
I SPI Implementation SPI ﬁ
Channel 0

12-7

4.3
HAL Driver Synergy build

#define TX_SIZE 2

ssp_err_t err;

uint8_t wdata8[2] = {0xA5, Ox5A};
uint8_t rdata8[2];

err = g_sf_spi _device0. p_api - >open(g_sf_spi _device0. p_ctrl,
(sf_spi_cfg_t *)g_sf_spi_device0.p_cfg);
err = g_sf_spi_device0. p_api ->witeRead(g_sf_spi_device0.p_ctrl, &wata8[ 0], & data8[0],
TX_SI ZE, SPI_BIT_WDTH 8_BITS, TX WAl T_FOREVER);
g_sf_spi _devi ce0. p_api - >cl ose(g_sf_spi _deviceO.p_ctrl);

err
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2 SPI 2
2 SPI
Blinky Thread Stacks &) )
g_sf_spi_devicel 5Pl Framework Device on sf_spi g_sf_spi_devicel SP| Framework Device on
sf_spi
1 1 1 [
g_spi0 5P| Driver on r_rspi g_sf_spi_bus0 5P| Add SPI Driver Add SPI Framework
Framework Shared Shared Bus
Bus on sf_spi
L I
Add DTC Driver for Add DTC Driver for
Transmission Reception
[Recommended but [Recommended but
optional] optional]
13-1 2 SPI
Add SPI Driver click SPI HAL HAL Driver DTC
Blinky Thread Stacks & %
g_sf_spi_deviceD SPI Framework Device on sf_spi g_sf_spi_devicel SPI Framework Device on sf_spi
I I 1 I
g_spi0 5P| Driver on r_rspi g_sf_spi_bus0 SPI g_spi1 5P| Driver on r_rspi Add SPI Framework
Framework Shared Shared Bus
Bus on sf_spi

: 1
Add DTC Driver for Add DTC Driver for
Transmissicn Reception
[Recommended but [Recommended but
optional] opticnal]

13-2 2

SPI

2 SPI

g_sf spi_busO SPI Framework Shared Bus on sf_spi

g _sf spi_deviceO

g _sf_spi_devicel

I I

Add DTC Driver for Add DTC Driver for
Transmission Reception
[Recommended but [Recommended but
optional] optional]

HAL

>

Use

SPI Driver

R30AN0303JJ0100 Rev.1.00
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Blinky Thread Stacks

8
g_st_spi_devicel 5P| Framework Device on sf_spi g_sf_spi_devicel SPI Framework Device on sf_spi
I I I I
g_spi0 SPI Driver on r_rspi g_sf_spi_bus0 5P g_spil 5Pl Driver on r_rspi Add SPI Framework
Framework Shared Shared Bus
Bus on sf_spi
Mew
I I
14 <f_zpi_bus0 SPI Framework Shared B sf_zpi Uz
Add DTC Driver for | | Add DTC Driver for o gstepib 2 sl i
Transmissicn Recepticn Transmissicn Recepticn
[Recommended but [Recommended but [Recommended but [Recommended but
opticnal] optional] optional] opticnal]
Blinky Thread Stacks £ i
g_sf_spi_devicel SPI Framework Device on sf_spi g_sf_spi_devicel SPi Framework Device on sf_spi
I I [ I
g_spi0 SPI Driver on r_rspi g_sf_spi_busl SPI g_spi1 5Pl Driver on r_rspi g_sf_spi_bus0 5P|
Framework Shared Framework Shared
Bus on sf_spi Bus on sf_spi

Add DTC Driver for Add DTC Driver for Add DTC Driver for Add DTC Driver for
Transrnission Recepticn Transmissicn Recepticn
[Recommended but [Recommended but [Recommended but [Recommended but
opticnal] opticnal] opticnal] opticnal]

13-3 2

SPI 2

SPI Framework Device on sf_spi
SPI Driver on r_rspi
SPI Framework Shared Bus on sf_spi

2
SPI Framework Device on sf_spi

12 SPI Framework Device on sf_spi

1 2
Chip Select Port 01 01
Chip Select Pin 03 14
Chip Select Active Level | Low High

R30AN0303JJ0100 Rev.1.00
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SPI

g_sf_spi_device0 SPI Framework Device on sf_spi

.-S-Ei-'t.ings JoOrT1
Inforn‘.l.afl on | + Common
Parameter Checking

=

1B

Default (BSP)

~ Meodule g_sf_spi_devicel 5P| Framework Device on sf_spi

Mame

g sf spi_devicel

Chip Select Port
Chip Select Pin
Chip Select Active Level

01
02
Low

g_sf spi_devicel 5Pl Framework Device on sf_spi
JOKF1
w Common

Parameter Checking

Settings

Information |

E

Default (BSP)

v Meodule g_sf_spi_devicel 5PI Framewaork Device on sf_spi

Mame g sf spi devicel

Chip Select Pert o1

Chip Select Pin 14

Chip Select Active Level Hig.h

13-4 SPI Framework Device on sf_spi
SPI Driver onr_rspi
13  SPI Driver on r_rspi
1 2

Channel 0 0
Operating Mode Master Master
Clock Phase Data sampling on odd edge, Data sampling on even edge,

data variation on even edge

data variation on odd edge

Clock Polarity Low when idle

High when idle

Bitrate 500000

1000000

R30AN0303JJ0100 Rev.1.00
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g_spi0 SPI Driver on r_rspi

5;"““35— J0/71 E
Information | Commen
P Checking Default (BSP)
v Medule g_spil 5P| Driver on r_rspi
Mame g spill
Channel 0
Operating Mode Master
Clack Phase Data sampling on odd edge, data variation en even edge
Clock Polarity Low when idle
Mode Fault Error Disable
it r MSB First
Bitrate 500000 |
Callback NULL
5Pl Mode SPI Operation
SPI Communication Mode Full Duplex
Slave Select Polarity(S5L0) Active Low
Slave Select Polarity(SSL1) Active Low
Slave Select Polanity(S5L2) Active Low
Slave Select Polarity(SSL3) Active Low
Select Loopback! Mermal
Select Loopback2 Normal
Enable MOSI ldle Dicable
MOS! Idle State MOSI Low
Enable Parity Dizable
Parity Mede Parity Odd
Select S5L(5lave Select) SSL0
Select S50 Level After Transfer  55L Level Do Not Keep
Clock Delay Enable Clock Delay Disable
Clock Delay Count Clock Delay 1RSPCK
S5L Megation Delay Enable Negation Delay Disable
Negation Delay Count Negation Delay 1 RSPCK
Next Access Delay Enable Next Access Delay Disable
Mext Access Delay Count MNext Access Delay 1 RSPCK
Receive Interrupt Priority Prionity 2
Transmit Intermupt Priority Priority 2
Emor Interrupt Priority Prionity 2

g_spil SPI Driver on r_rspi

Settings FoiF4 i1
Inf e | ~ Common ;
——————— Parameter Checking Default (B5P)
~ Module g_spil SPI Driver on r_rspi
Mame q 2{'1
Channel 0
Operating Mode Master
Clock Phase Data sampling on even edge, data variation on odd edge
Clock Polarity High when idle
Mode Fault Error Disable
Bit Order MSB First
Bitrate 1000000 |
Callback NULL
SPI Mode SPI Operation
SPI Communication Mode Full Duplex
Slave Select Polarity(55L0) Active Low
Slave Select Polarity(SSL1) Active Low
Slave Select Polarity(55L2) Active Low
Slave Select Polarity(S5L3) Active Low
Select Loopbackl Normal
Select Loopback2 Nermal
Enable MOS! Idle Disable
MOSI Idle State MOSI Low
Enable Parity Disable
Parity Mode Parity Odd
Select 55L(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
S5L Negation Delay Enable Negation Delay Disable
Negation Delay Count Negation Delay 1 RSPCK
Next Access Delay Enable MNext Access Delay Disable
Next Access Defay Count MNext Access Delay 1 RSPCK
Receive Interrupt Priority Priority 2
Transmit Interrupt Priority Priority 2
Error Interrupt Priority Priority 2

13-5 SPI Driver onr_rspi
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SPI

SPI Framework Shared Bus on sf_spi

Settings

Information |

Build

C/IC++ -
Defined symbols (-D)
(L) - OK

Pt N
s WY
v C/C+= ElLH
Settings
Tool chain I749-
YlLrEs
o%y7
FE
v CfC++ —F8
]S
JOyro S8
EFTIVIEE

Build

SPI Framework Shared Bus on sf_spi

SPI Implementation | SPI

Channel 0

Settings -

g_sf spi_bus0 SP| Framework Shared Bus on sf_spi

o7 E
v Common
Parameter Checking Default (BSP)
w Module g_sf_spi_bus0 5P| Framework Shared Bus on sf_spi
Mame g sf epi busQ
| SPI Implementation 5P
Channel ]

13-6 SPI Framework Bus on sf_spi

SSP_SUPPRESS ISR _g_spil

Settings
5% | Debug [P7747]

) Tool Settings | 9% Toolchain & FILE-2797F

Cross ARM C Compiler

SSP_SUPPRESS ISR _g_spil

- Preprocessor

~| [ mmozR. |

G o= R YIS 6 SV o Sl - L

@ Target Processor
@ Optirmization
@ Warnings
(£ Debugging
v B3 Cross ARM GNU Assembler
|5_‘§§. Preprocessor
lEB Includes
(2 Warnings
@ Miscellanecus
~ @ Cross ARM C Compiler
ﬁé Preprocessor
@ Includes
(2 Optimization

|5_‘§§. Warnings

lEB Miscellaneous

[ Do net search systemn directories (-nostding)

O Preprocess only (-E)
Defined symbols (-D)

[Ele &5

SSP_SUPPRESS_ISR_g_spil
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