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8 1E Renesas Synergy Software
Package (SSP)
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1.11SSP 1 —H—XT7 =217 I/ILDHE
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Renesas Synergy Gallery l
User applications l

Synergy Software

Package
(SSP)

Synergy MCU '

* ez studio ISDE, or
IAR Embedded Workbench®
for Renesas Synergy™

ThreadX 3
RTOS Application Framework

(ThreadX-aware drivers)

Middleware
HAL Interfaces .

HAL Drivers |

Board Support Package (BSP)

Board MCuU
Configuration Configuration l

1: Synergy Software Package (SSP) MO F¥a A b

112 DR ZaTFIICEENDIAR

SSPT7—F%7 7 F ¥ BLOSSP TOR—KREF v LNV OYFR—MIOWTIH U TERRLTLEZEE N,
e SSPT—FT 7 Fx
s BSPT7—%7 7 F ¥

SSP Z{EH L7=7' 1 75 X v 75 L e? studio ISDE DHEEFHBICOWTIL, BTFEBML T Z&0,

¢’ studio ISDE . —H#—# 1 |}

AL~V DF 2= Y TIET TV r— g U ONTiE, LFE2SRL T EEN,

e F=2— kU 7/l : Your First Synergy Project - Blinky
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* F=— KU TV : Using HAL Drivers - Programming the WDT
£ 2 — VO] TIESSPEY 2a—/LZOW T LET, UTFTESBL T EE0,
o TJL—ALU—J LA F—
e HAL L A ¥—
 Express Logic ftDE Y 2 — /L
ZORF2 AL MIL, IFDSSP 2V R—FX 2 FDAPIV 77 LA RF a2 A MREENLTWVET,
« Framework Interfaces : ThreadX # D 7 L — AT —F T 2 —)L~DA X T =— A
+ Framework Layer : ThreadX )& 7 L — AU —27 KT A4 N—F Va2 —)b
« HAL Interfaces : /»— R = 7Hig{t L A ¥ — (HAL) £V a— L ~DAf L F Tz —2A
« HAL Layer : RTOS 32D HAL K7 A N—F ¥ 2 —/L

+ Board Support Package : R— R[EHA, o~ A 7 nar hua—JEADOREEY 2 — V0N EGENTZHR—
RYR— s~y r— (BSP)
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SSP D E

% Synergy Software Package (SSP)

Application Programming Interface (API)

ThreadX Application Middleware Fu_ncuo_nal
RTOS Framework Libraries
| = Securi
Fully Preemptive Audio Wi-Fi FileX!™ USEX™ GUIX™ Net™ and NetX Dug™ c.—ypmg,—g;.hic
Scheduler . ’ (SCE}) Library
Console BLE FAT 12/16/32 g;f;;ff;;é il Timie Litirary Al SNTR
Inter-process and Formats HID, Hub, UVC) || Image Processing TETP NAT CMSIS DSP Library
Inter-thread pEE Cellular —
Communication ) Framework SDMMC, SDHC, Host Stack Widget Library Telnet TcP Software Safety
eMMC Support Host Controller Event Processing BRR IPvdive Hurary
Memory Touch Panel ADC
Management Simultaneous Device Classes Canvas Processing SMTP upp
Capacitive  Thread Media Support || (Storage, COC, § :
Touch Mahar HID) Rotation, Scaling B POP3 ICMP
Interrupt Faull tolerant, Device Stack Blend, Anti-alias TLS MQTT
Management Messaging Power Profile || Journal-Based || ———————— =
Device Contraller DNS ARP
SPI,12C,  External Levelx™ Isochronous DHCP RARP
Execution Profiling UART Interrupt Transfer _
HTTP, HTTPS SNMP
Block Media BSD Sacket Library
Picokermnel™
Architecture : e
Hardware Abstraction Layer (HAL) Drivers
*. i Tl
EventChaining’ UART SPI ADC 12 Code Flash Data Flash QsPl SDHI CRC
Technology
USBHS 12C ADC 14 CAN GPIO RTC JPEG Codec PDC
Preemption-
Threshold™ USBFS Ssl DAC S Timer Watchdog Timer DMA Controller AGT 16-BitTimer GPT 32-BitTimer
Scheduling —
Ethernet MAC  Factory MCU DAC 12 Independent 2D Drawing Low Voltage Low Power Segment LCD
Controller Information Watchdog Tmr Engine Detection Modes Controller
Clack Functional Data Transfer Capacitive Touch Event Link Interrupt Control ~ Security and Graphics LCD
Management Safety Controller Sensing Unit Centroller Unit Encryption Controller

Board Support Package (BSP)

Renesas Synergy™ 7° 7 » k7 4 — A D Td 5 Renesas Synergy™ Software Package (SSP) 1%, 9 <

TLRVEICEN TSR E OMPIAT L AT DGt Y 7 b U =2 T 2T S0 DRERME Y T b =T Ny

=T,
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Renesas Synergy™ 7 v h 7 4 — LD —ET&H 5 Renesas Synergy™ Software Package (SSP) %, V<3<
PR ICEN T @B O IIAIR Y AT KRG Y 7 MU =2 T R T A 1O DR E Y T N 2T Ry
r— T, Synergy Y7 MU =T STy N7 4 —LEMFHT DI LT, BRICHE SAVIZFRREE B DR AAIA
HY TN =2T T Ty N7 — AR RMET 5, EBRICKE S, SN ERBRRO Y TS A LF N
V=74 VAT L RTOS), R RV =T, BEAZ Y7 WEFATZV, 77V r—var7L—
LT —2  N— Ry TG ENTAR LSV T AL A RT A NR—%2FHTE, Bl 72 pginb 3 ATERIC 72 0
EJ AN

212 &

SSPiX. AFD 4 >DOFEL A ¥ —CTHERINLTWET,

» Framework Interfaces : 7 L —AU—27 547 Z VX, "—FU =T Z#EO—RFr—A L L THZ1L
FTHHEA U H T 2 — A% LT Synergy N— RV =7 XY 7= TV HHLET, [/ F 72—
LAY —] 1, BB EARTA—FDEREP AT X =T 7 ANDITN—TTHY, a— FHDOA
NR=RFEENTVERE A,

* Framework Layer : [ 7 L — AT —27 LA ¥ —] &, RTOS & SN7c RTA N—BLOHERT 7Y
—ara— R THERINTHET,
+ HAL Interfaces: 'THALL A ¥ —]A ¥ 7 = — A X RTOSIMSZOHAL L )LD R T A N—{ZHH L E T,

« HALLayer :HAL LA ¥ —D RTA N—EN—RU =T LI RAFICL T A U F T =—ANREEIN
EJeae

213 fELVPT =

SSP I%., #—RITHEBIAR AP & FHICHETATELZ FF a2 AV 2L TWET, 2V 22—k
7= — FFX a2 A MMz, FEEO a— R4 ALETERI R 2 LY 7 b =T 5 —4
v—bFAHEBEENTOVET,

214 Rr—3ZEY T4«

=PI, TL—LT =T LAY — A X Tx—ALA ¥ — HAL LA Y—OHinn, 77U r—a
VO=—RIRLBELIEVAY—EEHALTT Ty b7 — AL AT O ENTEET, HFEV2—
W IBICYEET2IZE, NI A—FF 2o X IO NV LT va ka7 B L
T, hEL M a— REERTEET,
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22SSP7—x%TUVF~

221SSP7—*%TVF ¥

2Dk 7 3 TlE, Renesas Synergy Y 7 bV =T Xy — (SSP) T—F T 7 F ¥ L SSPT Y r—3
IR Iv AT 2—A (AP) OFAFIEIZOWTHILET,

2.2.1.1 SSP OE

~Araaryhu—7 OEMEI DB TITON, BIAWVEGEN LW EHESBVICEEIES 2 EREEL<
o TWET, SSPid. T IR TIT 77V r—ya VHOMAARY 7 N =7 ORI E#H %
H7HTHDOTT,SSP AT L E, T HLWIENRY 7 =T A X7 2—RA 2k, a—F ¢
VI AR R ERE Lo, ERBER S0 AR ERTHILENTEXEST, 2OV T MY =T Tl
BmAEEPLL TR—=RAL R a—FERAETLIOTITRL, AMOT 7Y r—yara—REERTHZ
LIZkoT, "—RY =T LD, VBT 2 — AEFEETXET,

2.2.1.2 SSP HifE

Term

L

Reference

Module

EV2—IE. RN T2 )W FFTAN
—MHHLEBZY 7 NV T ETOTAR
TEEHLET. FEY 22—V, Y
—AI2— K, F¥a2 AV b, BLU2
Y —H I — FERRANCAL T B 1
HDICDBELERETC1DOD7 4 V&
THRENET. TV 22— IE ML
FBAT TN, MO EY 2 — LK
T25ER”HD &3, SSPEY 2 —)1
D& L Ty UART K 7 A 73— (UART
Interface). #—7 1+ A FALE7L —4 T
—27 (XA ~. DMA., DAC FZ 4 A
— (Audio Framework Interface) 1z #& 17
T2), 8L Ay =Y T7L =LY
— 7 (Messaging Framework Interface)
nEFENET. HHOEY 2 — v %
HAEbY Ta—Y - BE LA
Rftyzcec. 77V r—varE
WETE£7.

SSPELa1—JL

BSP

Board Support Package OHgiE. SSP
TlE. fthd SSP £ 2 — L A% <
HE) T 2 f2 0 KPR E 2 Al %
BSP (& > ML £ 7.

BSP7—%TUF~v
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Term

WL

Reference

Callback Function

COMHFEE ARy FFEAERBCIEUYH S
NZBFEEWRLET, LEZIET A
AT S—#NIAKENY K SIE. r_bsp.
NICEESARTHET, 2—F—HBA
AT S—ODFLEEFMOLLvERS &
FEL DBV ET., 20& % & &I,
rbsp. a—nw Ny 7 B2 MY 2
bV 2= -l EIEE I ENTE
FT. EBUCARAIS—AEEL 2 E
Elk r bsphtfitanfza—n Ny 7
Bicy vy 7L Ty 22— =020
IS—5UMTEEFS, HDiAAa—
WAy JBEBERELS 680 E D IWE
BUWODVERADY £4. a¥ %5,
SO En 3 &, BEDOE
NiAE A& L TMCUR £ 72 Il O #|
NIARIZAND C &l Bz, {8
DEDIANZNT X THEBILIC SN B H
5TF,

Interface

[SSP A > X7 xz—R] v/ avs
ZHL TS (SSPA U4
JI—X), SSPHDITXRTDA ¥ &
7 =z —RXIl&. API Reference:

Framework Interfaces & API
Reference: HAL Interfaces

Kimillsntuwid.

SSPA A T1—X

Instance

[SSP f{ Y A&V R| v/ v aviESH
L TSV (SSPAVARA VR,

SSPA VRB VA

Module Instance

HBZEY2— VOB —THL -H
o

Application

a—H—RNPEEE L CHFFERYT 2
a— K, 777U r—va>va— RN,
Renesas » sftftan a4 > 7077
Vr—3y a3y a—FEXR—AMERT
22ENTEETH, BFEE 22— —
hn xd.

An example for a simple application is
included as tutorial in this manual:
Fa— k1Y 7))L Using HAL Drivers -
Programming the WDT

Driver

FSA4NR3—F.MCU FOL v 24 %H
BAE T 3R L EY 2— LT T,
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Term B Reference

Stacks SSP 7—*%7 7/ F vk TP a2a—uH | SSPRA VY
HEILTRARy 72T 24 D 1C#%
FFanhctnwid. mEfiOEY 2—1
MEETMNDEY 22— & TOKRTH
BHREED ARy 7 % BRL 7,

Layer/Level ARy 7k, BEROEY 2—1DL A | SSPEMESHL A V—
YT—TCHREINET. FL A4 v—id. 1
DLEDL A Y —DEFHEL T D&
FUBEBEOEY 2 — LR S R £
To LA Y—E LN WIEXAZE < fFH
ShFd,

222SSPEYa1—IL

%V — /1L SSP DR BIHRER T, EVa—AEHNTE, SESERILERTTXETH, ¥
DEV2—ATh, EAICHIEE I L TFIICHIE L BRT 5 &1 5 BARAEINE L TV E T,

A

Provides

Requires

v

2: ETCa—)L

Y — A ko RIS D B BICHIRITH ) E A, B IR 2 72 S 72 < 70 B R R D F(E L
T, RICSNAMENST X5 L, ok, 20TV —LoOmAMARECR Y EF, 2ESh 5.
AARTEL | BV 2 — VAR LB Y ICHIE S5 20 OBMES & — S =y FAVRLEICHN L £,

EOLEMARSSP 7Y r—ya it R EVICE—Y—T U r—ra rEEATZ 1 DT Y 2 — /L THERK
SnEd,
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Application

SSP Layer 0

& 3: FIUr—2avEELCED1 L

HEICT 272012, BESTIER— R R— 1+ Ny A/ — (BSP) ZEH L E4, LOXKTIL, BSP i3& T
ALV A ¥— (SSPLayer0) @ FIZHEIE SV CTWET,

223SSPR%&ZvY

EVa—NANETFIZERDE, SSP A v IR EINE T, ZORX v 70T, HDHE Y 2 — ik
LTWAEDERDED 2 —ANNEL L TWALDONR—H LI EXICETENET, 2T A—F~«
FEHAETL— AT — T T a— VI THEEA LV F T 2 — ARKBECTN, FHUET—X N T A 773> k
n—7 (DTC) RIAN—FVa— /L TCHEBITEXET, A—7F 4 A HAEEY 2— /LI DTC 22— FBMEAAE
nNoaRbvic, TNHEN2 OOEFEV 2a— /LB SN THWET, Zhicky, Bl 25V 2— L0
FANTFREICR2Y ., < DAY v vRBELNET,

Application

Provides: Audio Playback Provides: UART Provides: SD/MMC

Audio Playback UART Driver SD Card Driver

Requires: Transfer Requires: Transfer Requires: Transfer

Provides:'Tra nsfer

= 4: REYY —F—F4FBEAE
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SSPEV 2a—NZfloTLAY—%AZ vy Z7ITIBIMULEKT HZ LI2K Y, Synergy MCU & & L-UL TR0 B
DFTHZENTEET,

Application

SSP Layer 2 SSP Layer 2

SSP Layer 1 SSP Layer 1 SSP Layer 1

SSP Layer 0

SSP Layer 0

X 5: A9y

EVa—INVEAR I TEDLE, T—XT7 7 F v REROZMENRIESIND 2D, KEX72 AV v EBHLR
FF, TV 2 AR MOE Y 2 — MTEBKE L TV AHAIL. 77— a VBN S E & E g —H—
BETHRE CTEX WV X ICRIENRRAELE T, BV a2 — A0NERIHARER = & 2T 51203, B Uihe
BT AMOEY 22— L TEY 2 — LB AT v I T N TEHLERHY £9, SSP 7T—FT 7 F v
X, SSP A VA 72— ADHRAZB UL CEYa— Va2 AT v TA U ERIFAT T T U T HFEMME1R
fftLCnET,

224SSPA V5271 —X

T XTI Fx L_ATIE, BV a—E A ¥ 7 = — A %8 U TR 22 U E 4, Z od@mtic k-
T FAUA Vv E T 2 — ARSI TWAE Y a— LXK PTIFEATEET, f ¥ 7—R T, 2 O
DEV 22— VO ER LTI ENTEET, TV a— /WL, BHUATHRESINZEREZMFEH L CGHEET
HTEICRIBELET,

Synergy MCU 7 /XA 2 TClE, Blla DX 7= FANREELTWDHZ LR 3, =& 21E, RCHEFIXIC
NRY T2 I NAVFEREFES RCE—FRDOSCINRY 72T VO E @ L CERATEES, WHFoXU 7=F 1
MHRLE N DHERED L~ LTIEWRH Y 77, 12C F— KD SCI X, 7 /WHEREZ i 2 72 1IC OFSRED—H L
MY R—FLEREA,

AHE T 2= AT NI E A ED =D 2 B RE O R — PRI A LA BN E LTV ET,
DFEV INC R EDHERNY T 2T NADRENIINE, AV H 72— ATHATE20WHORHY $7, 2ok
IIREBEDIT L A EIE, A X7 = —RILEMEREEZ N L CHERT A 2 TEET,
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e E, AV H T 2= R I H =T 7 AN E L TCEEINET, T RXTCOA U H T2 — AN E—T 7 A
VAT apih’. THRDOV T, 2206, A ¥ 72— ZADMRERIZOVWTIHH L ET,

2241SSP A R 7z —RF|E

HRER A, A VX T = — AT T A —HF EREEIR A o=kt U TR ESIE AR LE T, LTI
Bl R L £,

typedef enum e_i2c_addr_mode
{
12C_ADDR_MODE_7BIT = 1, ///< Use 7-bit addressing mode
12C_ADDR_MODE_10BIT ///<; Use 10-bit addressing mode
} i2c_addr_mode_t;

Yl#EEHTHE, T A—2 CHEMAARERMEZRET DBEOARMEELBM VRS &N TEET, £,
FIZEA T a AIBOLRIMERAFRE/R AT > a VTSNV TT V7 4 v 7 ASN DB R4 RANIHE -
TWAZLICHLEBELTLL I, LAl e e studio TR/ A — h 2o 7 U — MEREZ A S b
Ll BEICHRARD LTV a— REMRF LN, a—T 0 VI PERMTRERT AUy hEHLZ L
NTEET,

2242SSP A VB DT —ART—RiEEHK

Dl b, TRTDSSP A V& 7 = —RTIE, iGN, MBREER, BIOS A A& R E W
I 3ODT —FERNEGENTWET,

FIEE AT T 2 — L2 AT 2580 B0 & LTHA S E T, SSP £V a—/LiE—DY
72T NV RITANRN—DOEEE, ZOHEEEERRT ¥y XNV EBFICEERZONET, TOHEIE, TV a—
T 5T X TOBEKERH L TF vy 2 VESRFEHINL D, 2— FTEESSZORY 727 vF %
FINEREETEET, SSP EV 2 — LT T A 2RI A N—IZHIRE 200, HIfSE A M S E
T, a—F—d, HEREEEROR L —UEE D M TThD, ZOREER~DRA > % % open() FEOM L
WZELET, ZORKEET, BV 22— /U0 ES U THEERZIIELET, 20k, 22— -0 &
DT RTDE Y 2 — VIERH UISH L THIEEE R ~DORA v X 2R 0 MERH Y £, HlE#EEERONE
FEV 2= Mo THERHIND D TH LD, BEEINLRVWEIICTIMNENRSHY 7, SSP U U —X
MTT—ZEN—ETHD EIXROR2N D, HEEEENSOT—2 Y — KLl 2 0ERH Y £7,
—fRENZIE, R R A T T v IRy 7 ZAD L SIS KO LET,

FIREE R ONEITA L AL LV AZEATT, DEYV, AV F T2 —ADA VAR AN 2 DHDIGE. £
DOFEREEEROTNTE T2 B2 Db DIV T, 1 DDA F 7 = — RAFET D HIHREE R DA R,
<interface> ctrl t. T¥, KOFIEX 12C A > ¥ 7 = — A DHIFEREELR DO F]TT,

typedef void i2c ctrl_t;

A BT = — AFREEROTRII TS void 2D T, A ¥ 7 = — AHIHREERZHIV Y THZ LIXTE
EFHA, DBVIC, ZThEORUIA VR Z  ZFIEERDO 7 L — AR F =2 ) £, A 2 A 2 il
PREERITA P AZ ANy X —T 7 A )L TERE I I, 4HTIE <instance>_instance_ctrl_t. T¥, KDHIL,
IIC(r_riic) 3 &L OV SCI(r_sci_i2¢) D 12C A > A & Al ER Z R~ L T E T,

/** riic Instance control structure to be used with 12C Interface. */
typedef struct st riic_instance ctrl
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i2c_cfg_t info; ///< Information describing 12C device
uint32_t open; ///< Flag to determine If the device is open
void * p_reg; ///< Base register for this channel

/** More members specific to riic Instance. */
} riic_instance _ctrl_t;
/** sci_i2c Instance control structure to be used with 12C Interface. */

typedef struct st_sci_i2c_instance_ctrl

{
i2c_cfg_t info; ///< Information describing 12C device
uint32_t open; ///< Flag to determine if the device is open
void * p_reg; ///< Base register for this channel

/** More members specific to sci_i2c Instance. */

} sci_i2c_instance _ctrl_t;

AR T 2= AT LT, A v AZ U AFIEREERZEID 5T, A ¥ T = — AHIEEEIROR DY
T oRERH Y T, LOBIZME - THMT D L, SCLRC A v A X 22 L THW DO THIUR,
i sci_i2c_instance ctrl t OFFEEEZHIY BT, £ ¥ 72— A Ti2c ctrl t PR ENALEIZITFICEDLD
EEMTDEOCLES, A Y Y a—a VRRBEREIR, 22— —icfb o TIEMZRHIEEERDEN D 2
TEITVWET,

malloc() A% & free() B AR L72E ATV E D Y TXSSPE Y 2 — L TIIMEH I N ERE A,

REMEIERIE, open() FFOMH L ODE Y 2 — /VOAIMRREICHEH SN ET, ZOMERIT, Frxri, HY
ABERNEAL, By hb— b, BFE— RRED A AA—THRINET, ZOMERI EV2—1~D
ANZOHMER S NET, ZOMERITI—EBICTD2LER R, BEIZS CTa—F =20l bR I
HZENTEET,
/** 12C configuration block */
typedef struct st_i2c_cfg
{

/** Generic configuration */

///< ldentifier recognizable by implementation

uint8_t channel;

///< Device"s maximum clock rate from enum i2c_rate t

i2c_rate_t rate;

uintlé_t slave; ///< The address of the slave device

///< Indicates how slave fields should be interpreted

i2c_addr_mode_t addr_mode;

uintlé t sda delay; ///< The SDA output delay

uint8_t rxi_ipl; ///< Receive interrupt priority

uint8_t txi_ipl; ///< Transmit interrupt priority

uint8_t tei_ipl; ///< Transmit end interrupt priority

uint8_t eri_ipl; ///< Error interrupt priority
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/** DTC/DMA support */

///< DTC instance for 12C transmit.Set to NULL if unused.
transfer_instance_t const * p_transfer_tx;

///< DTC instance for 12C receive. Set to NULL if unused.
transfer_instance_t const * p_transfer_rx;

/** Parameters to control software behavior */
///< Pointer to callback function

void (* p_callback)(i2c_callback _args t * p_args);
///< Pointer to the user-provided context

void const * p_context;

/** Implementation-specific configuration */
///< Any configuration data needed by the hardware
void const * p_extend;

} i2c _cfg_t;

FIX12C A % 7 2 — AOBREHEROHI T, BhD 3 DOREEIR A > 73— (p_callback, p_context, 3L
O'p_extend) IE, 1FET R TOEY 2 — /LR EICHIETT,

p_callback 35 OV p_context A >/ X—{Z DWW TiL, ISSPA > F 7= —A : a—L Ny 78 Oo&r a3 T
AL E T,

p_extend A L N—|L, FFEDA L AZ U ADBIEDA VX T 2 —AEPETHDIHEHEIET, A ¥
7 — R AR AE Y AR — M T AL DICEEI SNTWET, AV F T2 —ADA VAL ANE
NWHAMEREZIE LRI 272012, FRRIRERDPLERLEAENH Y 3, 9 LEBERPAERLEELH 0 £
TR, 2—PF—RNEEOT SV r—2 g A bE TEY a— L2 HlET A -DICLEICR LR LHY F
T, TOHE, =—H—iTpextend AL NN—FBL T, EELRDA U AX U RATBMOBAIEHRZES Z
CRTEET, ZOA RN L TCEINDIIERITEBEL DA LV AF AL > TERIND D, 22—
WX OREERICE I D BERH D 5, BRRERPEMEL 2D FT A NRN—ICEINTZSGAIE, A
VAR UATEDT =X E LB TE RN, EEREENRRESNER A, FERIC O VT, T1 >
H 7 = — APLRFERE] OHAZZR L T IZ3N,

RESAEIERICHIED A V2 7 = —RCHEHA SN DA AR R A TWAHZ L EETT, RLAZ v
WNOBEDOLA Y —TCRILHRT/NTA—INEBEINTNDE, 7 a a2l TCERETHINEMD DN
LR FET, EZE UART OFR—L—MIRTA N~ A ¥ —TOHREFZINFET, UART A ¥
T x—AEERATHTRXTOLAP—IX, FIANR—L A FT—THEEINTVIR—L— MIUKFEL, MA
DORERRIEERTR—L— b 2T Z 13DV FHA,

2243SSPA VR TJ—Ra— )Ly HEH

T— Ny 7 BB EFERATIUR, Y a2 — A Ry MRARIZERPNIC 2 —YF =T 7V r— 3 UITE
HMTHZENTEET, A2 FOBIZIE, UART F¥ XARHTONAS MZERHY £T, 22— —7 7
Usr—ava— RCEDIARCRILT DI2iE, 2= b8y 7 3B T4, SSP £ ¥ = —/ L7 Synergy MCU
RY T 2T NVOEN AL EER L TR LET, 2 —HF =M SSP £ 2 —/L L FARFZE VAL —E AL —
FUEERELEIIELTH, FOa—NEIELRSNERFA, ZOD, SSP EV=2—LE2FEHL, HViA
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BFEERFICFEONH TR 2 5 L TR 2L T, 22— =T 7V r— a3 UBNEI D AR TE D L H 1T
20 E9,

a— Ny 7BKIFE— =T SV = a VNTERTDILERH Y £9°, ZOBEITFIC void KL
1 DDONTA—=ZZX LT 1 DOMER A L £, MEARD typedef ITEY 2 —1DA ¥ 7 = —ATH
Eéﬂ\ﬁmmm>m%mkm§t&w5%% ﬁ@i? HERORNRIZA v F 72— AL > TR S
AIREMED BV F 9723, event & p_context @ 2 DX IE T,

event A N—(X, TV —a v, a— RNy I PIERNHEINTZEBEEZFFETADICEHNSINET,
AiD UART OB TliX, A IRZE SN, TTORL FREESIN, FHEF T V=0 72T =035
ELEGRICaZ—NA Ny IR MY TENEEERH Y £9, event A o NN—[FA VX 72— ATHREIND
FIZETT,

p_context A L N—|E, 2—HP—PIEE LT —Z 2 a— Ny 7 EBICET O SNET, £ 0%
B I— ANy BT, BEOTF v FVELIFEY 2= U AX U ARTTIE SN E T, :wwﬂ/y
NRETDHE, TNELHETEa—RKPRIT— ANy ITHROEY 2— VA VAX LV AERFET DD a
TXAMEFREMLTEE LET, 2L 2L, Z—/ "y 7 TSSP APl 2 — /L &3ITT H5E1 \m&<k%3%
NNy 7 THIEREEERZEHT 2 MERH Y £9, ZNEMHRICT D700, 22— — | ZHEEE R ~DO R
A X% poontext £ L THRETEE T, a— Ay 703 AT L EXE, a—A "y ZEEERTESI S
SR EEA T ET,

a— Ly ZEBITEI Y ALY —E AL —F UM L ENET, TR, 22— —DT AT DY
TIEA DRI REEZE 2N a— RNy 7RI TE AR TEL T30 ERNDVET, 7T v
VaAf AT z—Aa— Ly 7 DAV N B0 E UL TFIOR LET,

static void flash_callback (flash_callback args t * p_args)
{

/** See what event caused this callback. */
switch (p_args->event)
{
case FLASH EVENT ERASE COMPLETE:
/**Handle event. */
break;

case FLASH EVENT WRITE_COMPLETE:
/**Handle event. */
break;

case FLASH EVENT BLANK:
/**Handle event. */
break;

case FLASH EVENT NOT_ BLANK:
/**Handle event. */
break;

case FLASH EVENT ERR DF ACCESS:
/** Handle error. */
break;

case FLASH_EVENT_ERR_CF_ACCESS:
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/** Handle error. */
break;

case FLASH EVENT ERR CMD_LOCKED:
/** Handle error. */
break;

}

EVa—AR2—PF—T TV r— g VNTHESEFEH S TO RN (2823, X% v 7 O v A v —
TV BEIE, FOa—nA Ny ZEEN FRE P a— Lo TR ENET, UART A X 7 = — 2R
V2 ARMERAL Y =V H T 2 — RE Y 2 — L RNFEET HEAE, O Y — LY 2 — R
UART O a— "y 7 BHEHIEBSIOMERLES, Zo%hsG, =2—F—F7 7V r—rara—RKNT
UART €V =2 — /VHDOa— Ly ZEAREERTH2HLERH D /A,

2.244SSP 4 >4 27— API &k

TRTCOA U Z T =2—AZFE, YR=FSINTNDLTXTOA ¥ 7 2 — A OBEMAR A & 25T API
BEANEENTWET, a XA MEHIBRLE, TUZV ) 7F 1 78 (DAC) HOREEROH] % LLF IR
L9,

typedef struct st _dac_api

{
ssp_err_t (*open)(dac _ctrl_t *p ctrl, dac_cfg_t const *const p_cfg);
ssp_err_t (*close)(dac_ctrl_t *p ctrl);
ssp_err_t (*write)(dac _ctrl_t *p ctrl, dac _size t *p value);
ssp_err_t (*start)(dac_ctrl_t *p ctrl);
ssp_err_t (*stop)(dac_ctrl_t *p ctrl);
ssp_err_t (*versionGet)(ssp_version_t *p_version);

} dac_api_t;

APUSIERIZ BV a— L EZRUA v Z T2 —ADA VAR ATHHMDEY 2 — ot LTHEICA T »
TAVERIFIAT TR TELEICTH0IMEHESNET, EREDACA V¥ 72— A EFH LT
TV r—varopERTHEL L D,

Synergy MCU |X DAC XV 7 = Z )V Z N L TWE T, DAC A > ¥ 7 = — AT DAC APl fEIERMEH ST
WRWEARIX, TV 5= a VB EEE Y 2 — VENOT Z AN TEET, TOFITIE, 77—
va idr dac BY 2 — L THRAE STV D R_DAC Write BIS A FFOYH L TV £ 9,
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Application

r_dac
R_DAC _Write()

Z 2T, MCU ETfiHAIREZ2 DAC F % F/L7E1F TIXE Y 77, r_dac_external. &\ 5 £ RTOH LI DAC
BV 2 VEBINT 256252 F T, B DAC ITHBEICRCEFEHLET, 77V r—rva v id2 20%
Va—NVEXHTLILENRD LTS, BHESPHE LT Y r—ya VICRT AIRTEEREEY 7,

Application
0 Ye
No

r_dac r_dac_external
R_DAC_Write() R_DACEXT_Write()

6: DAC EZAADH]

& 7: 2DONEZFAHAED1—ILEFERALI-DAC EEAH

A BT 2—AL APl WG R ZH T2 & #igbEah/- DAC i Tc& x4, 2FV, ey v 7R
ARET, TV r—2a VNEFEONN—RFa— RFINEZEY a2 —/VKRELEEA, bz, 77U 47—
Tait, FEEOHOEY 2 — /L THRIEFAFER DAC A V¥ 7 = —A APLIIRFEL £,
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Application

Internal DAC External DAC1 External DAC 2

= 8: DACA 32 7x—2R

API H5E RO NEREE IO AR > CTOWE T IF L A EDE Y 22— open() Bk & close BIE DT
ZEMALET, open() BIBUIMOBIE ORI T HLERH Y 5, ME—DFIST, = —F—DFEE L
TEHITARLE L 720 versionGet() B2 T4,

i@ UCfEFH SN Ao BEEUE, read(). write(), get(). 3L WNset() T, B T4 FADRICEFN < &
TSN TWET, AFTOBIZLL IR LET,

» read(). write(). writeRead()
o statusGet()

» calendarAlarmSet(), calendarAlarmGet()

* accessWindowSet(), accessWindowClear()

2245SSP A B Jx—R/I\— 3 UIEHR

TRTOA KX 7 = — AW versionGet() BIEL Z $24E L 9, = OBIEIL ssp_version t &5 BIDOAE R Z IR L
E9. ZOMERT, A F 72— (APD) MEBEEN SN TWLERL DA A2 2D 2 SO
N—=V g THERENET,

/** Common version structure */

typedef union st _ssp_version

{

/** Version id */

uint32_t version_id;

/** Code version parameters */

struct

{
uint8_t code_version _major; ///< Code major version
uint8_t code_version _minor; ///< Code minor version
uint8_t api_version_major; ///< APl major version
uint8_t api_version_minor; ///< APl minor version
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X

} ssp_version_t;

API N—U g VNIEBEN2WNWZ ENBEBETTR, HICEESNDILERH T, APIZ2EETHI21E, &
NOFESTa—REERTHILERHY £, a— K=Y ar, DF0, BEDA LV AX L ADNR—V g
VITBHBEICE R SN D AN H D 9, AT OEIE, HEeiEb, B X OEIEREO TR TIE, 32— K3—
Va O ORNLAREERH Y £, 22— —a3— KB A AKX AL X 5 JRiERRE 2 6
LTWAEHE, a— A=V a VOEFETEH, 2= —a— FOEFEDOLPMNETT,

2246SSPA VY RE VR

AV BT 2 — AT ESNIEZ IR T D20 LT A U AX VAT EBRICEN S OMREZ FE L F4,
A VABRAFENEN, FEDA U F 72— A HEMTONET, AV AF R F, A FT2—AD
FlzE, T—HEER, BEXOWAPI 7o " A TEFERALET, ZHICEY, A V27— REHRTHT
Vr—2a MBS LT VAZ L AB AT T NTHIENTEET,

Synergy MCU TlE, —#DORY T2 FGNNA L H T2 — AL A LV AF L AD IR 1~y 7 E2ERLET
B, ZNLHNORY T 2T TN xSy BT EFEHLET, TOHITIE, IIC & SPLBRENEIL 1 DDA
VAT — ALy BT ENTWARWDIZK LT, SCLIZ3 DDA v F 72— A& EELTWET,

Interface: 12C :
r_i2c_api.h :

Interface: UART :
r_uart_api.h :

[ —

Peripheral: RIIC Peripheral: SCI Peripheral:SCl
Module: r_riic Module:r_sci_i2c Module:r_sci_uart

Interface: SPI :
r_spi_api.h :

Peripheral: SClI Peripheral: RSPI
Module: r_sci_spi Module: r_rspi

& 9: AVREUR

2.24.7SSP £ VAR U AM API &k

BAVAZ AR, A F T 2—AD APl Z BT 22 OB E GTEED 7 0 — VBRI G ENT
WET, ZOREER DAL, g <interface> on <instance>& L THEMEL S CTWE T, il & LT, g spi_on_rspi,
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g transfer on dtc, g adc on adc 72 ENZFEIF L ET, ZOMERIE, A L AX ANy T —T 74V (1
ZH. rrspih, r dtch, BXOr adeh) WD extern B T TE 9,

2.2.5 EJ)L FERE

TRTODEY 22—/, ENLRERE~NY A —T 7 ANADNED B TENTWET, 1TEAEDORRAT T =
VIFFEATRRCIRML SN E T, IS LMER SR, i, BV 2D TRTOA VAKX A S
NB—EOA T a NI/ RIFIZBEI SN GERH Y £9, BV KRR AT a v EFEATHIAY »
NI, REHAOHEEZHIRT 52 L Ta— KA XE2/NSLTEHAEEERSH D 2 LT, MEELZEILT 2
ZELTEET,

TRTHDSSPEY 2—UT, TNENDNRT A—=FF = v 7 M EITES LT 5 e KA 7Y 9
N 1O EMELTWET, SSPE Y a—/bid, ARERRY | G BoR Y 2T = v 7 LET, 2—H—
X, 7 A FDRETEIIZ OMREZ L L T, 22— FAR—RZHH L, FTEHEL LT R TEET,

226 1245 7 x—RYLIEHEAE

AVAZATIE, A7 2= AP0 REEND IV B ZOFERPLBEIIRDLZLBHY £T, ZoK
BUTIRD 2 DOBEITFAET DA etEri & 0 97,

e BHBAALVARUANA LR T 2 —ADIFEALEDA L AH 2 ATl LA W B A SRR 2 HR I LT u
Z)O

c HHAE T =2—A% L) LTHOIHMIZ LTI RERW, 27 2= AN 51T L,
AR A VAL L ADENERAET, ZOMAUGIRT 0y I AT 4T A 87 =2—ATT,
/** Interface Configuration */
typedef struct st _sf block media cfg
{
uint32_t block size; ///< Block size in bytes

void const * p_extend; ///< Instance dependent configuration
} sf block media cfg t;

Ty I AT AT A UE T 2 — AOBEBEERITERMNSESRTWET, kY, ZIFERD
AR ANAREIZ D EF, BlE LT, SDZ—FK, SPI 77 v =, SDRAM, USB 2 ERZEIT O E
T A VAKX AT LRI 2 ORERIE RS L E T, ZE, p_extend /X T A —Z R CERE RIS D 2
LIZE o THEBLENET, 20 p_extend NTREESNDHERT —XI13A v AX A THRUEUTED Y $HA
M, EDOHBDO APLIFOH LIZFI L TY, 24Uk, 1 a8 3570 Tl 2B L ET,

P LY, A7 72— ALEEREZ T2 0LEIEH 0 T8 A, —HDA  AZ 2 AT OWTIL, KEREN
TRCA X T 2 —ATREEEN D720, JEEERENDH Y A, KIBOEE. p_extend # > 73—% NULL
ICRETE E9, NULL MEE S, A U AZ VAR IR L TV A EA. AV AX R TIn%E,
FTI7FNVIOFTarnMERAINAZLDOERMRLET, 47 7 = —AEEEENRIEINTHDENE S
e FOERBMEIMEBNIZONTIL, AV AX L ADRKF 2 A N THRTEET,
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2.2.7 SSP EHIEE L1 Vv —

SSPIZIE, 2 DOHFFATEHR LAY — (RTIAN—L A Y=L T L —LU—T LAY —) PFELTHET, =
NoEDOLA Y=L, FEV2a—ADBREADTHNE—NITFEL, TV T4 v 7 ARRRDL 0, BRI
TEET, FIA =LA ¥ —FT =2— LT ssplsre/driver 7 4 VFIZEE SN, 7LV—AT—7 LA Y¥—F
¥ 2 —/L1L ssplsrc/framework 7 # L A ICEIE SNE T, RIANR—L AT —HNOEY 2—/Vidr FL7 4 v
JATHED TN, 7L =T = LAY —FVa—LiTIst TVLT 407 ATHED £9°,

LA ¥ —RIOBREI 72 7580 LT, RIANR—L A ¥ —F Y 2—/LITIE RTOS IS L2 7 = 5
VRITANR=TRITIIRERNEWVS IR H Y £33, RTOS 7 V=7 FOFEHL RTOS API 22— /L
FITHOZEEHVERA, ZHUE RTOS OH D (F2id/ewy) 77UV r—vaTRIAN—L A F¥—F
Va—VEMHATELZLEERLET,

TL—AU—J LAY —FVa— Vit~ T74, 22a—TFT VI A ARV NTTTHREDRIOS A7 V=7
FEHBIZHEATEET, 7L —AU—7FVa—VE, HEIISCTHAD RTOS 7V =7 F&E{ERT
HIEHTEET, "~ RN 2TRT IV AT EHOILERHDL 7L —LAT =7 LAY —FV2—/LiL, BH.
RIANR=L A XY —A L H T 2—RAEBLTCENEITVET, HEORY) 7 =TV EREBHIHEHR LR TR
BT, BEOMEBA v H T 2= AEEHT D I ENEENTRWVEERREAE. BN ERDDL LN TE
F9,

2.2.8SSP 774 ILDiEE

SSP D7 7 A WAEE O E AL FIs L ET,

ssp
+-—-1INnc
| +---bsp
| +---driver
I | +-—-api
| | \---instances
| \---framework
| +-—-api
| \---instances
---src
+---bsp
+-—-driver
| \---r_module
\---Fframework
\---sf module
ssp_cfg
+---bsp

+-—-driver
\---framework

NR—R 72D ssp 7A/NKDHEFTIX, 74/VEWN source 7 4 /LA & include 7 4 /L Z 2550 LTV ET,
include 7 4 /L% —I|L, include XADZME ¥ v N T v T EHEHIZT H7-9IT source 7> BB S TVET,
ssplinc 7 /L& L ssplsrc 7 A VA D FIZ, WU 7 4#4Z D% v kb (bsp, driver, framework) 73&% 0 £,
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BSP L3E- T, SSP D 2 OOHFHIER LA Y — (FTANRN=LTL—LU—2) PFELET, BSP LiE-
T, SSP D2 DOFEFMEHRLA Y — (RFAN—LTL—LT—7) BFEELET, FIA4 N N—LA ¥ —F
¥ 2 —)LiE ssplsre/driver 7 A VX —IILEL TWETR, TL—AT =T LAY —FT 2—/Z
ssp/src/framework 7 4 /L Z —|ZALE L CWET, include YV —D FTIE, RTIARX—L A ¥ —T 3L F—L
TL—LT =7 LAY =T NVE—IZZNTN2 DT DD T 4L X —(api & instances) 23 £ 1L TV E 3, api
TFNE =TT, FOLAY—HDOA L F T 2— ANy X —T 7 A ANEENTWET, instances* 7 4 /L
Z—=IliE, ZOVAY—HOA AL ANy =T 7 ANPNEFENTOET, WO LA ¥ —2NHEIIC
FHTH DD, Yuy =y MIXLER include /N A DEIIHIR S L E T,

ssp_cfg 7 AN HF—IZiE, FEVa— VT LD~y X —T 7 A VPRIGFENET, TOLAT U ML, ssp
7 F/VZ—L[E U T, BSP. Driver. 88X Framework L A ¥ —058[ 4% D257 ¢ L7 M THER I E
T THHEDNY E—T 7 A LTHRMEINDHFRIZOWTIE, TEL REFRE] OEZSRL T IEEN,

2.29 SSP &R LA v —

SSP ¥ =2 — /VITHEFIHTHEN DA S v 7 AIREICEHFF SN TV E T, TV 22— LI OE Y = — L IZITKTF
LEBADR, oA X7 2 —AIEIFETHI L ZRZATEBWTLIEEY, =—X|THMRA VAT A
FHEALIEA X 72— A HBHICHETXET,

Interface: X
SSP Layer 2
Dependency: Y

Interface: Y
SSP Layer 1
Dependency: Z

Interface: Z
SSP Layer O
Dependency: None

10: LA Vv—

FEORTIZ, AV EZ T 2= AYPA L H T 2= AXDHEFESHLTWD ERIFIC, £ 2 72— R Z I2IKAF
LCWET, A F T72—AXIFA LV E T2 =AY IHEFELTWDEDORTT, £l A VX T2 —A X I A
VBT —RAZEBHELTCVERTA, LAV —ZHHICAV 7T U M TELLIICTDHITIE, 20X
THXRERSHY ET, ZhiE FORIZRLET,
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FileX
Dependency: FileX I/O

Interface: FileX I/O
sf el fx
Dependency: Block Media

Interface: Block Media Interface: Block Media
sf_block_media_sdmmc sf_block_media_spi_flash
Dependency: SDMMC Dependency: SPI Flash

Interface: SDMMC Interface: SPI Flash
r_sdmmc sf_spi_flash
Dependency: None Dependency: SPI

Interface: SPI
r_rspi
Dependency: None

B11: FileXA Y3 7x—REZFALEEHKLA v—

ZOBITIE, 2ODA R L—Y AT 7 (SDMMC & SPI 77 » v =) _k® Express Logic, Inc. FileX 7 7 A /L
S AT REEH L TOWET, SPL 7T viaf X7 2—RESPl 75 v a7 ha La B k4, &
BROD SPL /S AJE(EITIL SPL A 4 7 = — AWMETY, SDMMC A 5 7 = — A7 1 b 2L LN AR &
PR 2720, N HIRIFEL A,

2210 EEDSSP 77— TH F ¥

SSP 2% v 7 NDF LA ¥ —ITI%, FOERERNRD AP A A ORI HZE NS 4, 20z L1k, 22—
P—REHFOLYOID 75 LA ¥ —TL»API B ZMFOH IRV ESWZ 52 b TEET, LD FileX
OFITIX, 22—V —1I7 7Y 7 —3 3 > a— RN T FileX B AT 7210 T, NERYIC. Z D% FileX
1X FileX /O ZFFUNH L, IRW T FileX /0 1E7 0 v I AT 4 T AV H T 2—RAEY 22— LENOHLET, 7
Oy I AT AT AVHE T 2—AFEERD N TA NPT N TEET, il A Y—FY2—/LT
R L b, KIELTWAHA &2 7 = —ZD open() B ZIFFOH L £,
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EVa—NEHEHLTT 7Y r—va Y EERT S0, BT X3 LET,

1) PR open() BE% A E LE T, KFEBRIZA ¥ 7 = — R ZHESL DT, Y 2 — /VERFOHT
A VAR AEAT IO STETHAITE 2 TERY 8 A,

) MENTA—HEPRELET, Y 2a— ML, GETHERIERZBHRTILELHY £, TV 2—
INEFEDHERNRT A =2 ERELRTNERL2WEELH Y £3, TOHAIE. TV 2—L0%E
O ORERAEER A N —AEREZHTELTND, R0 OMEREZRELET, R O EMERA
NIV 2 — WIS THRET H2HERH Y 77,

3) BEVa— VAV AZVABAETHY, ELLA Y —F Y 2 — /L CHIY Y CTRIEEZR il S & (R & 424k L
i—g«o

DED, BV a— AV AZ L RALERY Y T HITITIROBA o Z BLETT,

o A UARL L AD APIEERA~DRA &
o BV a— A LA ADKEREER~DRA L F
o BV a— AV RAH U ADFKIEREERASDRA L H

I, AEEDOEY 2 — WV EEHT 201+ 72 R T, APl fEERITA VA X U AIZEATHHHE—D
BERTHY, 22— g X2 XFEAETIEH Y A, 2L, API BEERRE LA A F v ZADBE
HOFBEHTELAENEDTT, SPIASCIF ¥RV 0BLN2 CHEAISNTWAESIT. MFDEY 22—
A Y AK U ATE U APTREERMEH S E 3723, #akds X OISR R0 $9,

EVa— A VAZ L AE LN T T LD, INHDOTRTOIHDIEEA v F T =—ATHDOMN-
7oA VAR AREERNIC T e b S NVE T, 2D OREERIT, <interface> instance t. &\ 9 FEH#E(L X4
AR EFES TWET, WDT A 4 7 = — AN OF%E FIORLET,

/** This structure encompasses everything that is needed to use an instance of t
his interface. */
typedef struct st wdt instance
{
wdt_ctrl_t * p_ctrl; ///< Pointer to the control structure forthis instance
wdt _cfg_t const * p_cfg; ///< Pointer to the configuration structure for thi
s instance
wdt_api_t const * p_api; ///< Pointer to the APl structure for this instance

} wdt_instance_t;

A BT o —RAIKT AEGFRGREE S FH LAY —F TV a— ik, AV AX L AREREZFER LT, 0
AVET2—ADA L AZ LALLM T HDIIHERTXCOFEREMEFHFTEET, EO WDT Ol
HWT, ALy RERTZ L—ATU—7 A 7T 2 — AEREEREZ FIORLET, ZOR Ly RERA X
T 2—AIWDT A ¥ 7 =2 —AERIEL TWET,

/** Configuration for Thread Monitor framework */
typedef struct st _sf thread monitor_cfg
{
wdt_instance t * p_lower_lvl wdt; ///< Pointer to lower level watchdog insta
nce
bool profiling mode enabled; ///< Enables or disables profiling mode
UINT priority; ///< Priority of thread monitor thread
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void const * p_extend; ///< Instance dependent configuration

} sf_thread monitor_cfg t;

ALy FEMHEY 2 — VX, WDT A ¥ 72— ALY 325 DIZHER 3T X TOFEHR % p_lower_Ivl_wdt
MR A o N—NIZFF> TV E T,

BAICEY, BV a2 VIRIFBRIZA V2 7 2= A TR A VA VATERSINE T, 2 21, 7oy
TAF AT AT =—RAFZ, SDMCC, SPI 77 v o, £ D% oA v A Z o ATHETEET
(L), FEFIEILFEHICDED720, BEDODA LV E T 2—ADA VARV AEEKRET 0 v 7 AT 4
TALUHET 2— ZADOWEHEERCESEERAT 22T TEERA, 7OV I AT 4T A H T 2 — ZADKERK
SR ZFH O TR LET,

/** Interface Configuration */
typedef struct st _sf block media cfg

{
uint32_t block_size; ///< Block size in bytes

void const * p_extend; ///< Instance dependent configuration

} sf _block media_cfg_t;

A VAB L AIREERRA VEAPIRESN TS Z LICEELTLEES Y, ZoHBIL, ok ric7my
TAF 4T AT 2= AN TETCHEDA v Z 7 2 — R KT D RAERREZEBH TER2WE=D T
R

2N T B I AT AT REDINHAA L Z T2 —ADA VAR AT, OFEY 22— VITIRIEL TV
HEIE. A7 = —AD p_extend #ERk A LN — R H TE IS D ILRBEREREIE RN FAL L A v —R A
VEERELET, ZHUE, A X T 2 ADPEREREIETICE Y 2 — VA X X T EFRRIZLT, £
BOFT v a MERA L N—FFHTEL LI THEDITHLETT,

typedef struct st _block media _on_sdmmc_cfg

{

sdmmc_instance_t const * const p_lower_lvl_sdmmc; ///< Pointer to SDMMC inst
ance structure

} sf _block media_on_sdmmc_cfg_t;

2211SSP £ a—ILOERA

ZZTIE, SSP E YV 2 — VO FIRICET 5 e E R E Ryt L ET,

22111 4 2 72— RADFEIR

BN LB HERER DA 2 7 2 — A% @R L F9, 72& 21E. UART #{ZICIX UART A v ¥ 7 = — A %&Aff
)EH L\i—g—o
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221124 V3 D —ADBYHEA VAR E VD ADBRE

AUET2—RAERIRLES, ZHUCHINT DAV AZ U AERIRLET, A X7 2—ADBEHMOA A
BUZDVARNI, AVET2—AD RFa A T—araity MWICEEENTWET, BN LA
AR SADN E—=T 7 ANV FDOA AR ABERT LTV r—va D) —AT7 7 AL P
JL—RLET,

2.2.11.3 FlEEE& L EREEERDEIY N T

e? studio A YV 2 —a VEIRBEICIE, AL X 72— AB LS VAKX L AERIBIERD /TG A —H %
RETAHAEZODT T T 4 NV a—F— A F T 2— Ao TWET, 72, GUI THEREINZFNHD
BERIE, 77— ara— R I NV— R T ) r—va VEREO~Ny X —7 7 A4 )VIZHE)
MizEdonEd,

ISDE CHERRNMLEE X B HIEIZHOWTIE, TISDE 2 —H— X H A K] @ e studio ISDE =.—HF—H A K& %
LTI (Fuevxzs FOFRIE),

fERkE L OIS &R ORT, E 21 <interface> ctrl_t 33 & O <interface> cfg t, &\ 9 FEHEA ITEVE T,
ISDE Tid, ISDE BMERRT 27 7V r—a VEADNy X —7 7 A LNIZ, ZA LWL OREERTOZ b
L—UNENY B THRET, ISDE O [Properties] E = —% i L. SEIG U TREBEEIED A o R—DfE
ERELET, 2L OA NN HARERA T Y 3 > T2 SR ATRE R AR ESIZE T,

AVE T 2= AT a—= ANy VEEPHBE L T L5613, BRIy —Aa— R TZOMKELES L TER
THRERHY £, EVEIXFICH void T, BE~D /37 X — XX <interface> callback args t. &\ 5 &
OIS ERIEIR T, BN ERINT L, TOAFTEZMMEEARD p_callback A »/N—ITHF D K TE,
=Ny 7 Tar T XA MERNPSLELRLEAIL, p_context A L NN—~DRA X ERELET, AV
Ua—3 g UBIFRE CERINLAETEY 22—/ O [Properties] V 4 > RUZBU T, 22—/ 3y 7L EHID
BTHZENTEET,

A UE T 2 — ARSI SN TWDENE I D EHRT HIZIE, A VAZ A RF2 A 2SR T
<IZEW, it TV A EE 11X, *<interface> *on *<instance> cfg t*. LW\ I ARTDA L AKX ANy H—
TrAMIGENTWET, A F 72— ADOWMPEAEIER L RIS, HEDA U AR—THRENDIHERH
DET, TNHEDALN—F, HEYVa—va VBRREAZHEAL CRETDLIZENTEET,

22114 AV B TT1—ADA VARV AEEREFERALE=DLY LY

A VAR AREEREAERR L2 I1E, MBS L TA U AZ R LRVl T £9, FIRT DI, SCI T
FIEXNTWVWDUART A v F T 2 —ADA AKX AEERERERT S a— R TF, 2 studio ZEHT 545
HlE. WOT— FPRHBIICAER SIS Z EICER LTSN,

/** Include the header file of the Instance. */

/** This will in turn include the r_uart api.-h Interface */

#include “r_sci_uart._h”

/** Allocate Instance specific control structure. This will be used in place of
uart _ctrl_t. */
sci_uart_instance_ctrl_t my uart ctrl;

/** Setup extended UART configuration on SCIl. */
uart _on_sci_cfg t my uart _extended cfg =
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{
/** Set extended configuration members... */
}:

/** Configure standard UART Interface. */
uart cfg t my uart _cfg =

{
.data_bits = UART_DATA BITS 8,
/** Continue configuring other members... */
-p_extend = &my uart_extended_cfg

}:

/** Setup instance structure */

uart_instance_t my uart = {
-p_ctrl = &my uart_ctrl,
/** Extended configuration is brought through in p_extend */
-p_cfg = &my uart_cfg,
-p_api = &g _uart_on_sci ///< Defined in r_sci_uart.h

¥

TRTA VAL AREERITHERSE T T, UART A 4 72— R LRI TEEY, e studio TiE, A
VAL U ARERDAENT, HH YV 2 — a3 CBAFREREEO [Properties] V 4 RUTEY a—/b A VAZ
AXKERRT D & EITHRE LI EAFITT,

ssp_err_t err;

/** Initialize UART */

err = my uart.p_api->open(my_uart.p ctrl, my uart.p_cfg);

/** Check return for errors. */
it (SSP_SUCCESS != err)

{

/** Handle error. */

/** Use other Interface functions. */

err = my uart.p_api->write(my uvart.p ctrl, _..);
err = my uart.p_api->read(my_uart.p ctrl, ...);
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2212 aA—FT 4 VT REAL)L

2.2.12.1 C99 D {EFA

SSP TlX, ISO/IEC 9899:1999 (C99) C 'mu 77 I VBB AMEH SN E T, HT 5 C99 TEAINT
B OFEREIC I, AEHEDIEEIM (stdinth), 7 — /L7 (stdboolh), FEEMHLT. BLIOES & a2 — Faflad
O HERENE ENE T,

2.2.12.2 AP /135 A —Z T const DfEFA

const (IBEAfiFIZMLEIZGE U CAPI N T A—& L —fEIcfEH SN E T, EHEZLLTFIORLET,

ssp_err_t (* open)(flash_ctrl_t * const p_ctrl,
flash_cfg_t const * const p_cfg);

HSIEE L WO DT TIZH Y TR, ZHITEY SSP a— FHNTEMOTF = v IV NEITENL -, BE
TRETERVGIEICHT HEE LR ) 2 TR D £,
2.2.12.3 Weak & >R

Weak > HR/LIE SSP NTIHAH SN DA L SSP & — IR EINLERH Y 3, 2OV R EHEH
T2, a—PF—DF 7 a VKA EREL TV ARWESICL e RE2 L RTEET,

23BSP 7—FF U F ¥

231BSP7—*%TO0F~

ZOEZ v a T, BSP (R— R R— Ry =) ZOWTHMLET, API U 77 L2 RICHONT
I, Board Support Package #ZH L T 72 &\, BSP |IA— REATH Y | FEEAIIC MCU [EA T,

2.3.2 BSP O#4tE

BSP (21X, Ut v LD MCU 22 2—%—7 71— 3 (main() B E) ICBETE LT
LEENRDHV T, 22—V =T 7V r—a VZBEETDHEINIC, BSP (X, A¥ v 7, e—7, Zuavy s E
NiAFr, C T X4 LAYy T v 7 LET, £/, BSP L, "—F /0 BV EREBLOEY b7 v
7 L. A— REHOHHUL BTV ET,
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Reset Handler()

MXP is set automatically
from value at address
0x00000000

!

Calls Systeminit()

!

Jump to main()

User
Application

1.  If supported by MCU and enabled in
compiler

2. These operations will vary depending
on settings in bsp_cfg.h

3. These operations will vary depending
on settings in bsp_pin_dfg.h

E12: BSPMO7AO—

2.3.3 BSP BED A

Systeminit{)

Initialize FPUY

!

‘Warm Start —Pre C runtime
initialization hock

!

Configure group interrupts
(system exceptions)

Set clock dividers and multipliers

!

Configure system clocks Stop unused clocks

Call CGC Module?

Set CMSIS system clock variable

v

Initialize pins
Call 10 Port Module?

!

Initialize C runtime data

!

Warm Start —Post C runtime
installation hook

'

Initialize ELC events for
NVIC triggers

!

Initialize register protection
bsp_register_protect_open()

v

Call any BSP board

= Wait for clock stabilization

Transitions to selected clock

Zero out uninitialized areas

Copy initialized RAM data from
ROM to RAM

K specific code /

Term

Bk

Filename_xxxx.c

‘xxxx' & MCU OfEifi#RL 9. 12 & 218, S7TG2 MCU #
ZM+ 21541 Filename_S7G2.cic% 9 &£ 7.

EZINY

BSP

Board Support Package DO lg&E. BSP (21 . —fICKFED R
—NCEET Y —RAT7 7 A VBB LT,
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Term

Bk

Callback Function

COREEARY NRAEBCFOE S 2B E%®L £
To 2—%—Id. NMl > 2 7 A GIAN D FE 5 500 72 ] Rgdk
NHEDES. 22— —ICHBHMT 2D, 7 IV—T7EDIAA
(FRTHNMIZEEVAT T s TOBH4D T v—7") 1%t
LCa—wAy 7BEZRETEET. NMIBFREET 2 &
BSP wigEahtza—n Ay 7Y vy> 7 LTy 2—
PN S— 2N TEET. #FVIAAT— LNy 7
RS ZsHLVEICEHECHOIDVERND Y £4. .
COMBAFTH SN L &2, MCU X £ #2EI0iIAA DN
WeHy., HFETOEVIAANBRERLICSENZHTT,

234BSP T4 LY +)—HHE

BSP I, MCU . A— FEAF#H. CMSIS [FRPHEMNEND 7 4+ L F =T ENE T,

Synergy (% CMSIS (ZHEHLL TH Y . CMSIS-Core [IZHSWTWET, ZD=HICE, TR CMSIS DM L
A BANZE S LERH Y £,

o Tt oY T =TI AER LI N TE
— NVIC (FA MUY SVEIYAZ = fa—T)

— Systick (VAT LT 4 v I HA)

- MPU (AEV{Ri#E2=> )

— NVIC_SetPriority()
— NVIC EnableIRQ

— Reset_Handler()
— SysTick Handler(

)

Tty HEREICT 7 AT 50 OfERE L ST 7 AR

AT MMES N R T — DT OFEHEY S T B4

o VAT LAPIHHE O T2 OFERE(L S ATz BISL
—  SystemInit() — system S7G2.c C S7G2 MCU HIZE#
o oy REFEROIZODIEEINIZY 7 bT = T EK

—  SystemCoreClock

BSPTF 4 L7 MU —#EKIZLLTO LY TT,
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Device

= =

K13: BSPT L7 hU—#EK

2.3.5 BSP O&FE
BSP I EF T — BV TH Y | IFEALEOBREIX, RET 7 A VONFIZESWTHEINE T, T

TrAME, =P —ICL o THREINTRELZ K L TEH Y| [Generate Project Content] R ¥ %7 U w7 L
7o & &IZ, ISDE I Lo TAERINET,

23.6BSPaOY 74 Xal—LaVERE

WDFETIL, BSP DFNFNOEFAERFRTEICOVWTHHALET, 260X EDNEL X MCU [EA TH
D, PR—=FINDEFNEFNLD MCU THEFAARERREITEWRH Y £,

R :BSPEHREA T3y

BSP Property EHEH
Part number MCU i 5
ram_size_bytes 2D MCU Xy 7 — Tt % RAM
rom_size_bytes 2O MCU Ry 7 — CEHTHE % ROM
data_flash_size bytes ZOMCU Ny ry—Y TR AET —X7 7y va
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BSP Property B
package_style Ny r—YDRAXA )L (fz& Z21E BGA)
package_pins ZOMCU RNy r—vDEVE
series MCU /s—Y > ) —X
Main stack size (bytes) AL VAR 7DHA X, 0L D KECLERDHY £7.
Process stack size (bytes) TR ARARYy 7D A X, TOARXRy 7 OfFRIG A7 >

avTd. 0DGE. PSPOMEHAENCLED £ 7.

Heap size (bytes) E—70OH A X (NA MEAD . 0DFE. £ —7 B ERC
B &9,
OFSO register settings: IWDT Start Mode, IWDT Timeout FEAHIE MCU 2—H%—~==27 Va2 SR L TLFaun,

Period, IWDT Dedicated Clock Frequency Divisor, IWDT
Window End Position, IWDT Window Start Position, IWDT
Reset Interrupt Request Select, IWDT Stop Control, WDT
Start Mode Select, WDT Timeout Period, WDT Clock
Frequency Division Ratio, WDT Window End Position, WDT
Window Start Position, WDT Reset Interrupt Request, WDT
Stop Control and the program flash area of the flash
memory.

OFS1 register settings: Voltage Detection 0 Circuit Start, FHHE MCU 22— —~=27 )L E2ZHL T P&,
Voltage Detection 0 Level, HOCO Oscillation Enable. S3
MPU has MPU configuration settings.

MPU - Enable or disable PC Region 0 TI2v%AT7 4y NUREDLOOIET oy 277 KL A

MPU - PCO Start, MPU - PCO End, MPU - Enable ordisable | + % 2 7 MPUROM L ¥ 2 X% E. 24l MCU =2 —+ —~
PC Region 1, MPU - PC1 Start, MPU - PC1 End, MPU - —aT7WESHEL TS L,

Enable or disable Memory Region 0, MPU - Memory Region
0 Start, MPU - Memory Region 0 End, MPU - Enable or
disable Memory Region 1, MPU - Memory Region 1 Start,
MPU - Memory Region 1 End, MPU - Enable or disable
Memory Region 2, MPU - Memory Region 2 Start, MPU -
Memory Region 2 End, MPU - Enable or disable Memory
Region 3, MPU - Memory Region 3 Start, MPU - Memory

Region 3 End

ID Code Mode, ID Code (32 Hex Characters) T b E—REFT Ay AT 2 e A FHEO DD ID 2—F
FREL 7.

MCU Vee (mV) —MOEY 22— (WD &E) Tt MCU C a5 25
EEMBaLERHY &4, COBRIIhsBBEH F
E

R11UMO0091JU0110 Rev.1.10 32 of 1897
2019.03.01 RENESAS



> I
SEEH
Synergy Software Package User’s Manual

SSP OWE > BSP 7—* TV F+ >BSPORET 7ML

BSP Property Bt

Parameter checking RSA—RF oD/ a— \VEREEAMNT 2MER
T EERBLET. O— AN EL2—VEIOHEET
7AW P CHEBALETS, o—A NV —N"—54 KT 3

CENTEET,

Assert Failures FH—y a vEBAREL L EITbh 205 EHRL
ES 2

Error Log I 7 —% ssp_error_log WCFLSRT 2 E D EEHRL £ 7.

23.7BSPD{/RET 7ML

BEZ7A4/ME, BSPIZLD, ROM VU RZ Z7uav 7y EViAL, ELC A X2 b, BLOWHILY V 25%
ETHIOIMEHINET, ZILDORRET 7 1 /WX, ssp_cfg\bsp (IZH D £77,

2.3.7.1 bsp_cfg.h

ZOERRT 7 A NVIE, BSP VAT ARTEDEEEHET, ZHiE, ISDE @ BSP 711 /X7 ¢ X 7 CE T Al fE
RERETT, ZUZE, ROM LY RAZRE, A v I7BLOe =TV A X RIA—FF v/ xTT7—n
X7 ORENEG EFNTWET,

—HDVL T AZIL ROM NIZH DD, 2 /S VHRIZRETHDMLEND D T3, ZHUTiE, WO
TalREAETY (OFS) LY RZ L EDAEVREL AN EENET,

F7aryBEAEVIF, Uy FMEDO MCU DIREEEZRE L E T, =& 2L, IWDT OFRE &EHE, EE
M OFZME, HOCO BIEDOHIMLEITH) ZENTEET, TNHD LV AEZRHEINTWILEE, BE
X, MCUD Y&y b7 "R T7 = v F SN, BISANBERBESINDHIICE T LET,

—¥F o Synergy MCU 121X A E U {Ri#=2= > F MPU) &SN TWE3, MPU (X, 71/ T AR[EERT
ARTHY, EFEAETVHEBIZONWT, AEFV T 7 EAMR (L2, FET7 78 AEMEIT7oALT 2
tR) b ARVEMNE Ry 77V U TAEE, Sy v VU ARERE) AERTHI-OICEHTE £, MPU
E, KT8 HOT e 7T AAREA T ) HAZ P R— N TE, TRENNMEO T 17T LAa[fERMT F L
A, A X, REEXFHET,

ISDE (X, H8E &N/ MPU R EDHEEZHRETHZ LT, INOHDOAETVHEIKEZRTELET, ZNHDL TR
ZITEBEICRETALERHL D FT, RENELL2WNWE  VERAEFYFERICT 7 BATERLL om0,
MCU 2&RIZT 7 B ATE R 50 ERH Y £77,

2.3.8BSP OF U&/E

TV r—va AT AE I, ISDEQE a7 4 ¥ 2L —F—THRETEET, VLrORTESR
LTL7Z&EW,
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2.3.9BSP MY Oy YEKE

TRTOVAT L7 1y 7%, BSP OFIHHERFIZ, bsp clock cfgh OFFEICESNWTHRESINET, b
DR EIL, ISDE @ [Clocks] # 7% ETHRE L7127 0 v 7 FEF RN I/ 5,
o WERHIKEE (72& 21X 32kHz) 7 1w 7 ECBIASNAAREMER H D Z E0vn, 7 1y ZHRkiE, i
B 2 Ed kT 5720, C T v Z A ABREA VLT 2RNCFITENET,
« BSPIE, BRL7c/ vy V BNEET HIDICHEREIEL FEE L ET,

2.3.9.1 bsp_clock_cfg.h

{

COBRET 7ANMI, VAT L v v IEREDMEELELET, Tk, ISDE O [Clocks] ¥ 7 CTA B Al GE/R iR
ETT,

7y OREEZZMLUTIIZS N,

2310 SR TLEIYAH

Synergy MCU %, Cortex-M Atm 7 —X% 7 7 F ¥ [T DN TN H T2, F A MUY MLVEIYAZ =2 fa—
7 (NVIC) 23isk & &0 AR E, BRIEAATT, FIViIABL~ A7 20 L ET, Arm 7 —F7 7 F ¥ T,
NVIC S A IR L £9, —HOFIIMES AT LI E IR E T, VAT AHI5MNE, X7 AT —T L
OFEFICEFICEE S, X7 MEF 1 NB 152 5O ET, X7 ML 0T AL VAKX v 7 KA % (MSP)
RIZPRSnTWET, EZYVD IS AT LMo LL ISR LET,

« Uty b

+ NMI

+ Cortex-M4 /~— RfEE NV KT —
« Cortex-M4 MPU [E&E /N KT —
+ Cortex-M4 NAEE NV KT —

+ Cortex-M4 i s EHE NV KT —
< TR

. T

TR

< TR

+ Cortex-M4 SVCall /»> KT —

e Cortex-M4 F /Ny JE=H—ny RF5—
. T

« Cortex-M4 PendSV /> K7 —

+ Cortex-M4 SysTick /~> K7 —

NMI &n— REEFISMNI, Uty NUBRICAEZNCR > TR Y | EBEEITEETT, ZOMmopisoEgLEIx
REARETHY . —HIXEHICTE £,
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2.3.11 FIL—TE YAH

TN —TEIARIE, ~ A7 RATREREI VA (NMD) & R Y HTE D 120 Y —A 2RI T-DICHH S D H
FETY, NMI 2334 L7846, NMI N> K7 —|X NMISR (AT —HX ALY AHZ) Zfi~, EDABRD Y —
AZHELES NMLEID AL TT N TORI VAL LV ER SN, CPURIVIARL LTORMEMTE, 7—
2T AT7arbha—7 (DIC) £2IXA V7 MAEIT 7R3 hr—F (DMAC) D7 77 4 71k
EITHZ LIITEEHEA,
TN—TEABRD Y —AL LTHE, LFOLOREZLNET,

« IWDT 7> F—7u—/HHrT—

« WDT 7 v ¥ —7u— /| HHrT—

o BIEEH 1T AR

o BIEEEH 2T AL

« VBATT %1% 0 A

o FEIRIF LR

« NMI &>

s RAMANY T =5 —

« RAMECC =7 —

e« MPUNRARAL —T T —

© MPU NAYAH —TT—

« MPURX v/ =5 —

o —H—%, BSP API Bd%¥& R BSP_GrouplrqWrite ZfEfH L Ta— "y 7 284+ 252 LT, 1 DL LD/
N—TEIOAB OB EFNCTHZENTEET, NMIEIDIAZNEETLHE NMI Y KT —1E, D
ABFRIZRI L Ta— ANy I RBER SN TNENE I D EHERL, BEINTOWAHEEIEEOa— 1Ny
7 %A RO L E T,

FRRD L 512, X7 AT =T OO 16 D Z v v MITTICY AT LFSMIEID B THRTWET,
21y k16 AT —F =35 EFTRE R EI 0 IAL T, FMBEIV AL, Y 7 = F NV THARSNDHEID A
HEBRECTEET,

NVIC #l 0 iABT — T NDH A XL, LLFD X 512 Synergy MCU OFEFEIZ K-> T b £,
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57G2 S3A7 5124
Initial stack ptr Initial stack ptr Initial stack ptr
Reset Reset Reset
Exceptions Exceptions Exceptions
73 NMI 2 NMI s NMI
. < Hard Fault . < Hard Fault : < Hard Fault
1 . 1 : 4
SysTick SysTick
NVIC NVIC
NVIC interrupts interrupts
interaupts 0 < 0 -
< . 31
; 63
95

NVIC EIDIABRRT M T—TNDZEE ATy hOFITV R AR50 LIVERAN, BSP T, HViA
BEERTEDLA RN PBRRKRTSREEHRINET, BSP X, ARV b~y BT E2GHTLZ LT, 22—
P—WNEIN LIZA X b &2 NVIC B VAR~ vy B 7 LET, STG2MCU Tlid, 2 bDA X D H
B O6HIZ T —EICT 7T 4 ZTICTEETN, 22—V, 77T 4 T A X M AT 54X M e%
EIRTE 4,

TR S7G2 DE|VIAHZRT SV T—T NV ERLTHET,
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S7G2 NVIC
interrupt vector
table
Defined BSP events ([ Initial stack ptr
Reset
/| Portoirg NMI
Enabled BSP events < Hard Fault
Port 1 IRQ
L SysTick
RTC_PRD ICU ( IELSRO 4 IRQ 0
0 RTC_ALM IELSR1 NVIC RO 1
’ — IE'TSRn interrupts Qe
) registers . 0
- < < <
511 SCI0_RXI 0 _
: . 95 .
SCI0_TXI T RO
JPEG JDTI
k Enabled BSP events

E 14: NVICEIYRAHRT X —F—T)L

BIVIABERE L TCELEHDA X FOIHLEZ—F—RNRBINTEXEHLHI2THI LT, HETAIRU B
HOE ALY —E 2R L—F L it cx £,

ez, o~ 7 may hr—F 2B T, EED NVIC E1 VALY hLTF —7 ITiE, SCI0 (Y
TNVEEA L EZ 7 2—A) HOBE—DOXT MLy MU BBMISNDFRRERSH D £, TDHDOEIV A
HY—E 2 L—F 0%, BV IABZD [KEYD] V—2ADAT —HZ ALV AZEZMRTHVLENDH Y £1°,
Synergy D TIX BLAH D SCI0 A X2 hZTLIZ 1 2DO_Y b=y MU RH Y £, %D NVIC T —
7 V& Synergy STG2 NVIC 7 —7 /L DigEW 4% FIR LET,
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S7G2 NVIC interrupt vector table Standard NVIC interrupt vector table

SCIO ERI interrupt

SCIO interrupt

SCIO RXI interrupt

SCIO interrupt
handler
SCIO TXI interrupt

SCIO TEl interrupt [ Yes

SCIO ERI
interrupt handler

Yes
SCIO RXI
interrupt handler
Yes
SCIO TXI interrupt
handler
Yes

SCIO TEl interrupt
handler

>

B 15: NVIC HE|YAHRY FILTF—TILOHI

BN IABDERITHAE YV 2a—va VBRBEICL Tl ENE T, T2 ULV HEHINDEIDIA
PEBINT D E, XTIV T—T VO ) ZEIN Y CTHDICHNERa— RNERS L, Y7 ICU ELC
AR 7 ENET,

B IABRDTEA LI2GAIS, T<HHNSAT O BN H 50O 1 D1, BSP 12X > THIV ¥ THh/ NVIC
B AT ATy MRS HEY ABRE B & I R_BSP IrgStatusClear & 2 —/L9° 5 Z & T,

R_BSP IrqStatusClear &, FFE DEIV AL DENVIABAT —H A7 Z 7 (IR) 227 V7T LET, FFEDEH VAL
DENIABAT—=HAT7Z 7 (IR %27 VT LET, FVIABN NI TSNDHEIREY hnty haivET,

ZZIIRTHITC, BAEENREID Y TH N2 MY (72 & 2 1F BSP_IRQ CFG_ICU IRQ0) TiX, xt/nd 5
weak NV KT —DT FL AN, RICHEHATFRERRZ br2aoy MBS E T, AJREMEOH B9 T -7
FOIRABLY = ANRZ DX I U TELELSNE T, ERINLTVDFNDIALINBANY FILT —TIVICHRE S
nEJ,

2.3.11.1 bsp_irq_cfg.h

BAETIIEHALTELT., FRMICHBRENATEDL AT —7 7 AT, B ALORERITIRE, 2
BINCHEA Y U a—a VERERRICE > TRBES TV ET,

23 112RY MLTF—TILIU Y

HardFault Handler, 72 & D A7 AfIAMNE, 55VERE LTERSINET, 20, =2—F—MEO NV K
TEERL, BEOHIIMZONWTT 74NV I KT 2L —NR—=F 4 RTHI LN TEET,

R11UM0091JU0110 Rev.1.10 38 of 1897
2019.03.01 RENESAS



> I
SEZEH
Synergy Software Package User’s Manual

SSP ORE > BSP 7—F TV F % > JIL—TEYRAH

NY MV T =T AADMO T b UET T, ISDE TAEKESNET, ZOK, X7 b e ZRISHIRT 5
7 MG BEERE ERT D~/ rICE 2T, ROM 7—7 A vk s vaviiay P BRAERSET
(7 B UAZIE vector.*, X7 R VIEHIZIL vector info.*),

CMSIS @ system_xxxx.c CTliX, VA —LAZ— a2 —//\y 78 R BSP_WarmStart() ® weak £3% (& BA%L
AR) bHDHZEICHEBRLTLLEESY, 20T, weak ESERIL7 7 A VICERSN WD, 5
TN D) FEEE LT ENET, AEda—Y—7 SV r—raiia—L, LBEIISCTER
T5ZET, BEEA—N—FT A FTXET, U I—lTZN% Istrong] ZELE L CERERL CTEHLET,

2311394 —LRE—Fra—)Li\ Yy
BSP "R —RZ Uy MRENOEEI L TWAHERTIC, 22— —RNa— Xy 7 ZERTELEFN 2 0H
DEF, b, PreCl BEW PostC] VA —LbAX—Fha— Ry 7 L LTERINET,

AR X 5z, ZOR%IT R_ BSP WarmStart() & L T3 TIZ weak EEINTWHTD, 7V r—va v
a— RCTHEEEFREXET D (E721E. CMSIS @ system xxxx.c NOHMFOARALEa—F %) 7ZiF T, =2—
NNy 7 EAERCTTE £9, R_BSP_Warmstart() I, FATH DU + — LA Z— ha—)L Ny 7 QAL /RT A N
VNRIGA=FEZITRY £,

/** Different warm start entry locations in the BSP. */

typedef enum e_bsp warm_start event

{

BSP_WARM_START PRE_C = 0, // Called almost immediately after reset.
/* No C runtime environment, clocks, or IRQs. */

BSP_WARM_START POST _C // Called after clocks and C runtime environment have
been set up.

} bsp_warm_start _event_t;

ZOBEIE. A%/ B ENT, BSP DAX— T v T O—H#E LT, Wi OA R MK L CTHTIED
HanhEd, 2o, 2=V =04 — =T 4 FLTWAEEITITa— 1 SR WEEARIESMLE T,
BAEL DOAMKRIL system xxxx 1BV £9°, ZOEBAFEHTLICIE, ZOBRKE=2—F—Da—Rlzae—1L,
BT X OICEELET,

23.114PreC 4 —LRXREZ—bFra—)LiSv Y
ZOI=ANyZIFY By MRIEET IO ENET, ZORKTE, C V41 LREL, /r v,
IRQ ¥ty h7 v 7SN TWER A,
PreC| U4 —ALAX—hha—n "y 7| Za—F =LA FFOBLH
LUTFIZWL 200 fl 22515 £,
« AZ—= R Ty TRHO—FL L TOE—TT 4 a—F (Jo& 2TMWIENRAE) T A L) DFET,
« VIV aXrTREORELTOI e — L AT Y OB,
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o T TIZHEITL TS RTC OEFIHI OB IE,

2311.5PostC O+ —LRAZ—Fka—)L/\v Y
ZOA=NNyZE 7ay 7L CTUIALBRBERE Yy M7 v T ENTERTHOHSNET,
PostCJ] VA —LAHZ— 3=y Z7iZa—F—=0LaRomb
LLFIZWL oo fil &2 37,
s Iy INEY NT v T ENTWARLEOH LT A NDFET,
« ADC DM,
o ROM/HNEBAEY VAT LDF = v 7,

2.3.12 H X4 L BSP R— FHHR—

WD Synergy MCU IZHEDSWTHBE DR — REFHFE L TWAHEEIEE S LET D,

PIHIDONR—2 a > TliE, a~y RIA4 2 2—7 4 U7 4 @ Custom BSP Creator > —/L23H 0, Tzl
LT, e studio NMEHH AZ L BSP 21EkT 52 LM TEE L-, A% L BSP OIERITHIE. Hd Y
Va—3a VBRRERNNLDITHY Z LR TEET, o0 TE HEY Y 2—v a3 VBIRREEMH Lo
EE 3%) CHHALET,

2.3.13 BSP API 9%

BSP (21337 Y w7 BBV, BSP 2459 _RCoT ey bTHEHATEEY, ZoBEAFHT
5L, BSP THHR—FEND MCU &R — RERTHI@THAEICT 7B ATE E9,

+ R BSP SoftwareLocklnit: BSP (%X, 7 I v/ v v 7 2 EEFT 57200 API BRI L T ET,
ooy 73, E~743a2a—T v 7 AR EOa— FOBEEREREZ T TE £ T,
OBENT, HIZEFRSINZn v 7 &K% BSP_ LOCK_UNLOCKED (Z#J#i{k L £,

+ R BSP SoftwareLock: JEE7=rn v 7 OEUGERAE T, %mmn~b€Ak%mmxh7éA . HE
MAFEATY | AR | EXIALE, A1 v 7 L TEITTH-OIFH I ET, (Eé?htm/7
DOEEEZRAEE T,

- wmmm~bmmk%mMXh?u 1. HEEF AR Y B E ) EXALE, Aa v 7KL
THEITTHEOEHASNET,

— ZORBIILUTOLHI1Z7 0 9, HHirye — K (LDREXB) #fi L CTr v 7 OEZHAEY £
ﬁ—o

- By EMHATELILGIE. vy JEEERE L THERLET,
- RENIEAT—=H ALy b7 AL, EZRABNFATSINNE S EHW L ET,
« R BSP SoftwareUnlock: BEfFD Y 7 N =7 v v 7 2L £7,

+ R BSP HardwareLock: "— R =7 vy 73V 7 hy=z7ay 7l CWET, BEFEOY 7 b7
By EMBRLET, N —Rv=Tay 2 ZY 7 b7 ry ZIBlCnET, ERIZ, BSPO Y7
=T Ry 7T N R =7 ry JBEBIC R > T SIET, & 2IX 77 v 2 API

-

—
-

—
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® open() FEAFFOH ENTHE, 7T v van—FRu=T70ouy 7 #ZBELT, 77 v = API ®
close PIENHEN A FE T v 7 2RFLET,

« R BSP HardwareUnlock: BEfFDO/N— R =27 vy 7 2R LET, EOT7 Ty a0flT, 77 v a
API O close BI%( Z OB ZIFOM T Z L NBE X BN ET,

¢ R _BSP_GrouplrqWrite: A8 — b SILDWNT D Z—TEN 0 IAZIZRE L, 23— Ny 7 BIE A2 B ek L
FT, TAR—FINDEZNTULD T N—TE VAR L, 22—y 7 EEEREFLET, Aldo
o1z, BIVIAZIT 12 HH Y, TT NMI S~ v B 7SR TWES, NMI BRAELTZSE
NMI Handler 78 NMISR (R 7 —X AL U AZ) B L, BIVIALDY —AZRELET, T3—/L "y
2 Bl NULL 23 SR8 A 1, BB IR SN 3 — ANy 7 BBRERR S E T,

+ R BSP IrqStatusClear: FfEDE|IV AL DEIN IAHAT —HZ A7 Z 7 (IR) &7 V7 LET, FrEDOEID
ABDENYABAT —H2AT7Z 7 (AR) 27 VT LET, BIVIAZNBN NI TESbE, REY MBEY
FERET,

+ R BSP SoftwareDelay: 71 > ¥ > 7V 7 K '71755*‘@7833% LET, : 7uyX 7Y 7 Ny o TIRIE
wELELET, BEIX VAT A7 vy s b— MIESWTEEINET,

+ R _BSP VersionGet: BSP D/X— g V&I L F7,

« R BSP LedsGet: " — K o LED (B4 A 1M A2 K L £9,

« R BSP ModuleStop: A by 7By hERET OUEOHHEY 2 — L EHBELET,

+ R BSP ModuleStart: A k> 7y N&7 U T THMLEOHLEY 22— /VERELET,
+ R _BSP_CacheOff(): ROM ¥ v v > =2 %4 7|2 LT, LETORBIZE L £,

+ R BSP CacheSet(): ¥ ¥ v v = ZfFEDIRRE (A FmidA7) ITRELET,

« R_BSP_RegisterProtectEnable: L' A X R#ELX AN L E T Rk SN L VA FICEZIAL Z LIITE
FHA, VURAXIEHET, Ri#EL VA X (PRCR) & MPC DEXIALE#HL VA% (PWPR) 245
T L THRRBIZAR Y 9, REDFIRERLVIAZIX, 3207V —TDONT NN T NV—FbIET,

— BSP_REG_PROTECT CGC- 7 = » 7 A ERICEET 5 LA 4,

— BSP_REG_PROTECT OM_LPC BATT - #iffE— R, (RE/HE., Ny T U=y 77T v 7THREIC
B3 1LY,

— BSP_REG PROTECT LVD-LVD (KEEMHE) ([CB#$ 5LV A H,

BSP L U R X {REMERIL. SR T X ERIHA LT, BFED LV PR X ZIRE L7214 CTHOREEZ MO 3T
7V r— 3 T, %®V/x&%§ RENESTEFRINARNL T LET,

* RegisterProtectDisable() 23FFONMH S H 72 NT, ZENENDOSRA T o ZRnA 7 ) A FEVET,
* RegisterProtectEnable() BSFFOMH ENAHT=NZ, ENENDOBHRI T U NT 7 U A I ET,
EHE50BEYL., ST Z2REr AT, REREDAEZEFLET,

DTN RT L o2, BRI T 208370 . MODULEI MR L7~ 1L 2 2 # —% MODULE2 /8 F )%
{52 L. MODULEL1 75@% ADIRL 72D £,
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User Application

#1-R_MODULE1 Open()

121659 Registerprtectise
#3— Write to unprotected registers #5 —R_BSP_RegisterProtectDisablef()

#4— R_MODULE2 Open() #6 — Write to unprotected registers

i |

#8 — Write to unprotected registers

55 /

User Application

E16: LPRE{FR#E

¢ R _BSP RegisterProtectDisable: LV A X {R#Z MBI LET, REIN TRV L VAZITEZIATLZ
ENTEET, LYRXEH#IT, R#L P A% (PRCR) & MPC DEZ ALE# L Y X ¥ (PWPR) &1l
MALTERCLEST, 22 THLEZDOLYRZDO I A— RN EH S ET,
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F3IE MFHEOHK

Renesas Synergy Software Package (SSP) % fii fll L CBH¥E 2 BitAT 5121%, e? studio ## 7 — R LT, x4
& 72 % Synergy B LEHEAR— FEZAF L, ZOEICHDF 2— U TR THEIT L E T, ¢ studio ISDE
=P —HA FEeFa— M) TME, BHERT TV r—va v h bbb VA NT 7 v a v
WEENLTVET, SSP 2RO LHITIE, TNHEDON—=VEZML TIIZEW,

+ ¢’ studio ISDE == —H—7 A K

e F=a— KU TV : Your First Synergy Project - Blinky

e F=2— kU 7V : Using HAL Drivers - Programming the WDT

* JAR Embedded Workbench for Renesas Synergy

+ Synergy Standalone Configurator (SSC) & i

3.1 e2 studio ISDE 11— —H 41 K

3.1.1 e2 studio ISDE D& F

Z 2T, e studio ISDE (& Y U = —3 3 U BASEEREE) %] L T, Renesas Synergy Software Package (SSP)
BHEALET 7Y r—a Y ERERT 5 HEICOOTHALET, SSP D7 —%7 7 Fx L, ¢ studio ISDE
ZEOXOIMHEH LT Synergy 77V r—a VERBT ONEZEERELET, ZOV=aT MIEEN
% SSP 7 —F%T 7 Fx DFEMIZONTIE, RO RFF 2 A FEZRLTITEZEI N,

« SSPT—%T 7 F ¥
« BSPT7—=F%T7 7 F ¥
¢ studio TAEMB L UL S NAMHARAY A7 n Y =7 MZOWTIE, REBRLTIZE
« F=— kU 7/ : Using Hal Drivers - Programming the WDT
¢ F=2— kU 7V : Your First Synergy Project - Blinky

IO =aTADOTRTOLZ—F—H A RTiE, e?studio ISDE 2 LT RIA N—%HEK L, 77V &r—
a UERBTAHIECOVWTIHHLTWET, UFE2BB LTI &,

« HAL LA ¥— : HAL LA ¥ —a—HF—H 1 K
« TL—AU—J LAY —: TL—LU—I LAY —a—HF—T(

¢? studio DIEIEVA~L T AT Y B L TL 72 &V, [Help] > [Help Contents] %2 U v 7 LT7 7 & AT
EIESCAN
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3.1.2 2 studio ISDE D#E

¢? studio ISDE (Fi&r Y V = —3 3 VBHRBRED) 12, a— FOB¥., EA R, SRy 7208 LY —L
T9, ISDE |4 —7" Y — 2 Eclipse IDE ¥ J O'BH# 9% C/C++ Development Tooling(CDT) (25D TUVvE
9, $FIZ Synergy MCU Ti&, Synergy 7' 2> =7 NHIZ, Synergy Software Package (SSP) Z i L T=— K%
HEBLOHBERT 720D, W ONDT T 7 4 hva—H—A %7 x—A(GUI) ¥ 4% — K ISDE
Wi > TCWET, ISDEICIZAY— =27 AL WMVIAENTEBY, RIALANR=LF XL AD RKFa A
R, 22— FpCTY—L ey FOBTHHTE 9,

rross frirs GRx RENESAS
=™ ENN weiren

e2studio

Loading org.eclipse.tcf.te.runtime.stepper é
-w

Parts Copyright & 2017 Renesas Electronics

eclipse

E17: e? studio DEIEEE

¢? studio AV U 22— 3 U BI¥BREE L Synergy Project Editor D127 f ¥ o L— XL, BEDT 7V r—
T a TR SSP E Y 2 — L E TE LT HENORFEIER L, Yo P=7 MIBML THEETE S X
IIZBAFE STV ET, ISDE 1%, Synergy MCU 77U 7 —3 2 VHIZ SSP O T R COBEREHET H T 7
T4 N a—P— o BT =2 — AL TWET, ISDE %, HAL £ a2 — /Lt 7L —A U — 7 FE 2 —
JVIZINZ T, RTOS AL v R, BT, Sa—TFT v I A AXVEITTT, Fa—%BINBLORETE
£, TNICKY, RTOS OHR— 2T F VU r—=a VCHEFICHBEIGBENTE ST, a7 M4k
Sz H, MBI U TEEDE Y 2 — /L EREME X E TE £7, ISDE IR E = — ORI L 5ESE
MOIEFE R 2 — FE2ART A0, 77—y ara—RFoRRicEats 2 éRnTEET,

FuY s FO—HE 25 SSPOEHIT, e studio A Y U = — 3 3 U BIFEEREIICE £ TV % Synergy Project
Editor @ [Threads] % 7R RSV E T, SSP ORERMEIE & /XT7 A —FTTXT XML 77 A M~y BT
ENFET, MAEV YV a—Ta VEREE TIZIZO XML 7 7 A W2 LV, [Properties] b = — (A& AIHEZ2 A4
T a ORI A NERRTEE T, EVa— LV ERETDHEOOaT— REARTHDI2MZ T, XML
ITE Y 2 — /L ORAFRRIEH b IR L £ 77,

Iy MISSPEVa—LEBINTAE, estudio AV Y a— 3 VERBREITFOEY 2 — L OK
FEMREER L, T RTOMLTERRIAN—L T L — AT~V Ea— L5 BMLT, @Y7 T
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AH 7 EAER LE T, 22— =2 K D@D MLERKAFBIRN B 5541, [Stacks] <A > TEDEY 2 —
IWBINA T A FSH, BIRAIRERA TV a VA Y Y 2 —va VBIRBREIC L VR RSN ET,

Thraads o .

t Cont
Genersie Project Confent | v v o 22 b |
Thawads & Mew Thawad Stacks & e B ar | vz 3 | = o |
=5 1
S HAL Commen i e | s i | e | v ot |

y a1_suded pliyhachl) Sudes Pliyback
g_cge CGE Drever on rege 25 Py ¥ or - . x| vaes | v e ||
g.ele ELC Darvwr oo 1_sle Fraenewark on sf_sudio_playheck V| WA | R O (e
g sopeen 110 Pork Diives on _jeport ) [ [ PRy ey ey ey ey ey ey
0 Hew Thiead .

I ws | onaa | omy | oo (o | vm | oo | s | s o | v

o _audio_playbeckd Audio Playback Framewor on ¢
g sf_sudea_pleyback_commond Aisfio
Playback Framewodk Shared cn g CE R Ty ) PR PPE g
af_sudss_plarvbach

e v | e | e | ias |t | | i | rwas | i | o |

T e gt g A L |

g.sf_reseagel Add dudio Payback |

Messaging Hatdware ot G B0 R ES T N o L S ] |

‘r""“'“""" sk N:-I:’ BB Audis Playback Hardware Framewerk Shated on of_iudv_plryback_how_dat b= |

af_message il :

¥ Audio Playbeck Hardware Framewsek Shared on of_sudio_playbeck_hw iy |

Mew Thread Obyects & ol |
TR T R AR = |

LS - RE R L e e e LR E Y |

X 18: ISDE OKEEFEF v

T —|Z HAL/ B E P 2 — NV FERFH LWVWA Ly REDa— XA VD RTA NN—ZDORIZT7 7 7 ENE
9, F7=. [Problems] £ = —CT T —%HERTEET,

3.1.3 e2 studio ISDE D E{E&Y

3.1.3.1 Synergy ¥ v FOEE

SSP TT7 7 U r—a v EHRET HITIE, WTIAD Renesas Synergy v h TA X — bk LEJ, Renesas
Synergy ¥ > i e? studio ISDE & ¥ — A L AICHEAT 5 KO REH SN T ET, WL ONOFHDF » LA
LI TWhET,

« BA¥EF > b (DK)

e AFZ—Z—F vy I (SK)

o ®LYTL (PE)

s X—%4 v FAR—F (TB)

F_XTO Synergy ¥ v MIETHEMER, 74 v I AX— A K, 2—P—~v=aT7 /L ZOMD KF =
A 2 k2 http://renesassynergy.com CATFTE F7°,

3.1.3.2 PC Et
¢? studio ISDE 2 2 121%. ZHERAD /Y a2 o BSROF/NEAZET LTWA Z & AR LT E,

» Windows 7 F£7213% Windows 10 & Inteli5 £721%17. & D\ iZ AMD A10-7850K F 7213 FX
- A% Y :8GBDDR3 %724 DDR4 DRAM (16 GB DDR4/2400 MHz RAM # HE%%)
o R 250 GB DZE& ~N— FF 4 AV 55
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3.1.3.3 e2 studio BL USSP DA VX k—)L

¢? studio ISDE 35 X T8 SSP DFEffiZaA A h—/LFJH & A > A b —F —I|%, Renesas Synergy Gallery 7 = 7
A b https://synergygallery.renesas.com. |2 ¥ £, e studio ®J J—RZ /) — &L E=2—LT, ¢ studio ®
W=D a URBIRENTZ SSP A=V a U ETFAR— LTSI L ERLET,

BEE#IAH :SSP VU U — A DALEE

3134 Y—I)LFz—2DER

¢2 studio ISDE . GNU Arm 22234 2 IAR V— I Fx—1r 72 L. W ONnDY —LFxz—1 L Y—)
Fr— NV g L LHETEXET, BEDAA—T 9 0 GNU Arm 2222314 T3 2 studio f > A h—F |
EENTEBY, ZOSSP A=V g U TCHEITTELZ ERBRIESNTVET,

Arm ] AR YV —/LF = —> & ¢ studio % 4 S % |21%, IAR Embedded Workbench for Renesas Synergy (IAR
EW for Synergy) %4 > A h—/L L£ 79 (Synergy Gallery S5 AFTTEET, 272 L, IARIZLEDTA X
HEH- 23 CTF), IAR T Synergy 7' 12 ¥ =7 F &4 SHIIZ, 47 IAR Embedded Workbench for Arm Eclipse
T TA A A =)L L% T ([Help] # ==—0" IAR Embedded Workbench "7 7' 1 >~ % — v — & fiff
M)

31.35SSP SA U RAE/E

T 74/ KT, SSP ¥ U m— RIZiX SSP OFHl 7 A &> AN E £4LE T, Synergy Project DFERHIZ T A
BUARTFANERET LRI TR T P ENTGEIE A VAN AFIEOT A 2 ACHET 2B E S
LTS ZESW, FHliZ A B A7 7 A NVIFUTOT 427 FUICHY £ :<e2_studio_base_dir
>/internal/projectgen/arm/Licenses/

AT A B AT, SERITHKRET D SSP A=V a VEMHATH I LA TEET, THIE, SSP DT NTOE
Va—NakarsSA N LT, T r—va il s TELIEEEWRLEY, EL, 7L —AU—7
LAY —DFETV2a— DY —RAa— NIREFLINTEBY, BETEEHEA (Express Logic X-Ware = > 7R —
I hEEL), TOHBAETH, BRLEEY 2 LDV —RAa— REFRRIELZILENTEET, Z0OHA
O ba— Fiifrki#Ea— LI ET, FEMllE, 4B RAT7 7 AV EZRLTIIEE N,

HAL LA VP —DEVa2a— 1DV —Aa— NIR#EINTE LT, ssp/src/<module>/<module>.c 7 7 A V% 7
U w7 LT e*studio ISDE /1 H#E R TE £7,

MDOT AL AL TTE, MEY Y a—va YBABRREOT Ny 77 ==X X2 T Ty VS a—
THhRi#Ea— RERRTEDLN, BRINEZY —RATH L TRERY — FERIEITA T 7 BAZTO 2N
TEET,

ToF T, FIFHTHERT AL 2 LHiEE R LTOET,

License Type FIH AT AR FFASTT

Evaluation License A IV I 1Ry — ZDRAE I E. TXTOEY
2V ERBIEETEEEA. AN
WDOWTH. 48 RA7 74V ES
LT ran,
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License Type FIFH T 6E FIFAAHT
Development/Production License Secure Viewer TOREY — 2D 3> | f#Y — R ORAE | 4k

NRAWIY > 78 & UER

Source License Secure Viewer TOR#EY — 20D a Y | V—A 534 v Y AT Ennn{fEy
RAWI) v o BEVRRRIRL 2y | — A7 7 1V OLRIF | Stk

—2& (V=54 YR B)IETF
YDFFAPTZ 7 AL EL THES &
URGFETEE T,

3.1.3.6 IAR Embedded Workbench for Renesas Synergy Compiler % e2 studio [Z:EINY %

¢? studio T IAR Embedded Workbench for Renesas Synergy Compiler (IAR =134 5) ZiTx %4, IAR
EW for Synergy Z i HHEFIZIAR 2 XA T2 TE 5720, HEEICLE>TAY vy MERDET, 1
2 h—/LFIMEIZIE, TAR EW for Synergy, e’ studio, 3L NIAR 75 7 A L DEFEA A b —A DT rt A0
BERLTVWET, A A= AFIHZOWTET SV r—r g/ — e ZETESN,
https://www.renesas.com/en-us/search/keyword-search.html#q=R11AN0272

2. 2T r—vary /) =Ml Tl bOSA T L —2 g VIFIEIZOWTHEBA L TV ET,
¢? studio Z T ABRICHERIC I m V=7 b7 7 A NEB LN TX 5L 512, IAR 7.x 725 IAR 8.x ~D
Tal el hOA L — g IOV TORBELEENTWET,

3.1.4Synergy 7O Y b &L
¢’ studio TlE, T _XTD SSP 77U & —3 2 3 Synergy 710 ¥ = 7 MR S ET, Synergy 719 = 7
FOREINILL FOE R &Y £,

1) 7uv=2 FOIER

2) FuV=l FORE

e2 studio ISDE |Z1%, Synergy 7R ¥ =7 FEHOZE DT Y =7 b 4= RBIOMKL Y+ » FURH
W £9, Synergy Project Generator %> THi L\ Synergy 2= 2 M &{ERT %5 Z & %, Synergy Project
Editor 2> TBEFO 7' m Y= 7 hOMKRAREST 22 L b TEET,

e2 studio ZEEN L TV =27 AXR—ZZEINTH L, B/RLIET —27 AX—=ZATLURNRFELTZT X TOT 1
Y NFEARIAE I, [Project Explorer] B = —|ZF R ENET, £ 1Y =7 MIIX, configuration.xml &
WO BT 2R T 7 A LB HY, TaYe s hOL— T 4 L7 MVIZEIPNTVET,
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https://www.renesas.com/en-us/search/keyword-search.html#q=R11AN0272

> I
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—H—# A K > Synergy 7Oz FE&lF

[ Project Explorer 332

4 |[=% blinky_dks7g2 [Debug]
» [apll Includes
- 22 src
- [ synergy
> = script
- = synergy_cfg
I ﬁf configuration xml |
=| RIFSTG2TH2A01CBD.pincfy

19: e?studioDFOT Y FERE I 7AIL

configuration.xml 7 7 A /L% X7 )7 U v 7 9% & Synergy Project Editor 3B &, Z D7 vy =7 MIBET
DR ELRTNEIIELTEET, vy =7 MEREZHRET 511X, Synergy Configuration /73— A7
T4 W el studio V4V RUDOA ETERENTND Z LR LTSN,

:='8 | R C/C++ 1.0 Synergy Configuration

20: e? studio Synergy Configuration /S—RX R4 F 4 J

1t : Synergy 7’1 ¥ = 7 MR (OF V| configurationxml 7 7 A V) ZRAFT D & BE, TRITOT RV =
7 NRRE & G LRl Synergy Y = 7 M LR — K7 7 A )L (synergy_cfg.txt) WAERISNET, T A LD
ZEE T HFARERFORY =NV L TSR T 2 2N TEET . Al SN 7 7 A W7 m Y=
7 hOL— T 4 L7 b UIZEGE SHVE T, Synergy Project Editor (21X DD X 7R3 H 0 £3, @R ¥
TORERAT v T e F T v a Ao TR, fitd B2 va T BIFET,
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> IR
SEEH
Synergy Software Package User’s Manual

FASEDBAE > e? studio ISDE A—#'—#H 4 K > Synergy 7Oz ¥ M &l

[c] skip_vfp_re. i itm_trace 2. & *[ITM] Syne... B =0
1 Synergy Configuration -
. 2 Board "S7G2 SK"
4 i ITM [Debug] 3 R7FS7G27H3AR1CFC 3
& - 4 part_number: R7FS7G27H3A@1CFC
% Experiments [0] 5 rom_size_bytes: 4194304
. oD 6 ram_size_bytes: 655360
2 Traces [3] 7 data_flash_size_bytes: 65536
n 3P p: . 8 package_style: LQFP
» %% Binaries 9 package_pins: 176
b w¥ Includes 15
L_:L 11 5762
» €8 src 12 series: 7
13
v §2 synergy 14 $762 Family
~ Deb 15 OFS@ register settings: Select fields below
= Uebug 16 IWDT Start Mode: IWDT is Disabled
b 6 - 17 IWDT Timeout Period: 2048 cycles
- sc”pt 18 IWDT Dedicated Clock Freguency Divisor: 128
b & synergy. cfg 19 IWDT Window End Position: 0% (no window end pos
) S 20 IWDT Window Start Position: 100% (no window star
%§} conflguratlon.xml 21 IWDT Reset Interrupt Request Select: Reset is er
5 . 22 IWDT Stop Control: Stop counting when in Sleep,
= M DEbUg.j“nk 23 WDT Start Mode Select: Stop WDT after a reset (r
~ 24 WDT Timeout Period: 16384 cycles
SR DebuQ'IaUHCh 25 WDT Clock Frequency Division Ratio: 128
= H 26 WDT Window End Position: % (no window end posi
- R7FS7GZ7H3A01CFC.mefg 27 WDT Window Start Position: 100% (no window start
E] S‘]GZ,SKpmdg 28 WDT Reset Interrupt Request: Reset

29 WDT Stop Control: Stop counting when entering S
I B synergy_cfg.txt I— 30 OFS1 register settings: Select fields below
S 31

Voltage Detection @ Circuit Start: Voltage monit
32 Voltage Detection © Level: 2.80 V
313 HOCO 0Scillation Enable: HOCO oscillation is dis

4 (1} L3

®21: Synergy 7A=Y FLAKR—F

Synergy Project Editor (ZI1ZW < DD Z 7 H3H ) 4, RO X T DM AT v 7L A7 g ATON T,
fi ks v arTRY EFET,
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SEEH

Synergy Software Package

BISEDBARL > o2 studio ISDE 1—Y—# 4« K > Synergy 7O x4 DR

User’s Manual

22:

{8} [blinky_ds_s7g2] Synergy Configuration 53

Summary

Project Summary

Board: S7G2 DK

Device: R7FS7G27TH2A01CBD
Toolchain: GCC ARM Embedded
Toolchain Version: 4.9.3.20150529

SSP Version: N |

Selected software components:

S7G2_DK Board Support Files

SSP Common Code

Clock Generation Circuit: Provides=[CGC]

Event Link Controller: Provides=[ELC]

Factory MCU Information Module: Provides=[FMI]
/O Port: Provides=[lO Port]

Express Logic ThreadX: Provides=[ThreadX]
Board support package for RTFS7G27H2A01CBD
Board support package for S7G2

Board support package for S7G2

Simple application that blinks an LED. ThreadX RTOS included

.3:1-\1 SAS @
<@EO

Summary | BSP Clocks'Pins_Threads Messaging | Components

e? studio Project Editor

3.1.5 Synergy 70 x4 FDERL

= 0

Generate Project Content

Renesas (synergy

ZD®7 v a T, Synergy C £7203 CH+ 7Y =7 FEERT D25 FIRICOWTHALES, 7
Tl NEERTHE. N—FRuxT (Umrvr, o, BOARRE) LTSV r—var0—EThD

FTRTDSSPEY 2 —/LD/NT A —Z BHEICHERTE ET,

Synergy Project Generator TH7 L\ Synergy C £721X C++ 7= 7 ME{ERT 121X, vy MEHR
EL, 77V 5= a i —FRU =T 2&RL, 742 ZAOMERELITEMEZITY, V—IF=—r
BERL, EHI7rYc7 707 L— FORBRIC KLY FiR SNz vy 7 0 MCU B ORE

ZIEOET,

3151 8RIAS Y FOER
Synergy 7 7'V r—3 3 U ClE, IROFIETH LW r Y =7 M Synergy 702 =27 & LTAERKRLET,

1) #FHLD Synergy C 7' =7 N EAERKT 2845 121%, [File] > [New] > [Synergy C/CC++ Project] &2 U
7 . [Renesas Synergy C Executable Project] Z38&R L £3°, H#lD Synergy C++ 72 ¥ = 7 & {ERLT
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> NWIN
SEEH
Synergy Software Package User’s Manual

FS DB > e? studio ISDE 2—H—#H A K > Synergy 7Oz Y FOR

5Y4121X, [File] > [New] > [Synergy C/CC++ Project] %2 U » 7 1%, [Renesas Synergy C++ Executable
Project] Z 3R L £ 77,

@ workspace - Synergy Configuration - & studio

File Edit MNavigate Search Project RenesasViews Run Window Help

New Alt+Shift+N 5| gy Synergy C/C++ Project
Open File... T Project...
[, Open Projects from File System... ™ Other... Ctrl=N
Close Ctrl+W r ==V ) Ll
B 23: New Synergy Project
[e%] New Synergy C/C++ Project O X
Templates for New Synergy C/C++ Project
|- ’. Renesas Synergy C Executable Project
C/C++ "’ A C Executable Project for Renesas Synergy.

Renesas Synergy C Library Project

". A C Library Project for Renesas Synergy.

A Renesas Synergy C++ Executable Project
.’ A C++ Executable Project for Renesas Synergy.

B Renesas Synergy C++ Library Project
" A C++ Library Project for Renesas Synergy.

@) < Back Next > Finish Cancel

B 24: New Synergy Template

2) Ynvxy MLLGETERIRL T,
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> I
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—Y—# 4« K > Synergy 7O x4 DR

e2 studio - Project Configuration (Synergy Project) ﬂ‘&

e2 studio - Project Configuration (Synergy Project) p—

Specify the new project details.

Project Toolchains

Project name MyProjectI GCC ARM Embedded

: IAR ARM Toolchain
+| Use default location

e2_studioS\workspace\MyProject| | Browse.

License
License file: Change license file
! 1\e2_studio\internal\projectgen\arm\Licenses\SSP_License_Example¢
License Details:
CUSTOMER INFORMATION: -
Company: Renesas Electronics America Inc.

UserName: Renesas Synergy Evaluation User
Email: noreply@renesas.com

m

LICENSE INFORMATION:
Issued: 06/02/2016

Visit the Apps Gallery for license file and Pack file downloads

B 25: Synergy Project Generator (HEHE 1)

3) D SSP DTA RV AT 7 ANDBDDLZ EEHERLET, SSP ¥ U m— Ry 72X 7 A &
VANEGENTWETE, IR -AETA B L ALY AT B U RAREBFIARRETT, 74
AT 7 A NDFHRIAIITIEIT DWW TIL, Synergy 7 = 794 hZ&H 5 [nstallation Guide] &M L T<
70, e?studio BLONSSP D TA v A =L LIEA. T4 B RS LT 2ETT, FRLS D
BE. TA BV AL VTIEA VA M=V LERBIOTA R ARERENET, BEOT AL A
NHHIBEEIL. WINHEBBIRTEEST, T4 BV AT 7 A NVFLUTOT L7 FJIZHY £ ¢

<e2 studio_base dir>/internal/projectgen/arm/Licenses/

4) [Next| 7 Vv 27 LET,

3152 R—F&Y—ILFz—UDRER
R D [Project Configuration] 7 4 > R T, N— R =7 L V7 Ny =7 OBREZEIRLET,
1) 7ury=2 FTHNZWSSP D= g VEBRIRLET,

2) 77U r—arOR— REEBIRLET, BEFO Synergy v b & 2IRT 55, ME DO BSP E&HR % R
DALED Synergy 7 /3 AD [ H AL ha—HF—KR— K] Z@RINTLHZENTXET,
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> I
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—Y—# 4« K > Synergy 7O x4 DR

TEME DD AZ DR— Ry 7 EAERT B2, I AY JR—F8y 7 (TR 5 BSP)) OO
EEABBL TSN,

3) Vo Fz—rDNA—Ta VERIRLET, ZHIXGCC Y —VFxz—rTORFHTEET,
4) TRy HE@RLUET, J-Link Arm Ty T—2"H 5N UORRENTOET,
5) Next]#27 Vv 7 LET,

e’

e2 studio - Project Configuration (Synergy C Executable Project)

Select the board support that you require.

Device Selection
SSP version: 1.5.0 v
Board: $7G2 DK v
Device: R7FS7G27H2A01CBD
Select Tools Available Tools
Toolchain: GCC ARM Embedded v GCC ARM Embedded
s 4.9.3.20150529
Toolchain version: | 4.9.3.20150529
v Debuggers
4 Debugger: J-Link ARM v J-Link ARM
~ RTOS

Express Logsc ThreadX

v Smart Manual
IO Registers Supported
Software Manual Supported

? < Back Next > i Cancel

X 26: Synergy Project Generator ([H [ 2)

345370 9 FFUFL— FDER

fe< 74 T, AR T T L—FD Y A b7y N7 o7 b— FEEIRL T, [Finish] %
7V w7 LET,

EMBOT 7Y r—arw%T 5846, IBSP) 728, HHTA R —RFOEART 71— FERINLE
T, 7Tzl bOEY 22— VERFERT AERICWVWOTEH RTOS iR — M & BINTE £9,
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> NWIN
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—Y—# 4« K > Synergy 7O x4 DR

o

e2 studio - Project Configuration (Synergy C Executable Project) —

Select the type of project you wish to create,
Project Template Selection

C " BSP
Q Base Board Support Package for the chosen Synergy family.
[Renesas.Synengy. 1.5.0.pack)

O " Blinky
Q Blinky project.
[Renesas.Synergy. 1.5.0.pack]
© G " Blinky with ThreadX

Threaded version of Blinky project |
[Renesas.Synergy. 1.5.0.pack]

Code Generation Settings
Use Synergy Code Formatter

T o

27:  Synergy Project Generator (E&E 3)

T 74V N T, ZOBEEIZIIBIED SSP Ny ZIZEENDLT VT L— ERFERINET,
Tuvx s FIMEREID & VISDE IX Synergy Project Editor THIED 7 1Y = 7 MEROMELE R L ET,
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> I
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—Y—# 4« K > Synergy 7O x4 DR

{5} [my_project] Synergy Configuration £ = im

Summar
y Generate Project Content

Project Summary

ReNEesas ‘synergy
Board: S7G2 DK Accelerate. Innovate. Differentiate
Device: R7FS7G27H2A01CBD
Toolchain: GCC ARM Embedded

Toolchain Version: 4.9.3.20150529
SSP Version: | S7G 2
Selected software components:

S7G2_DK Board Support Files

S5P Common Code

Clock Generation Circuit: Provides=[CGC]

Event Link Controller: Provides=[ELC]

Factory MCU Information Module: Provides=[FMI]
/0 Port: Provides=[lO Port]

Express Logic ThreadX: Provides=[ThreadX]
Board support package for RTFS7G27H2A01CBD
Board support package for 37G2

Board support package for S7G2

Simple application that blinks an LED. ThreadX RTOS included

Summary | BSP | Clocks | Pins| Threads | Messaging | Components |

AENESAS
Gynergy

Gallery

® 28: Synergy Project Editor L F|AIRELR T T4 2 —4 T

Synergy Project Editor E=—®D T, BDO7 By =2 NOBEEDOT AT Nt TE52T7RH0 £7,

« [BSP1# 7 ClE, w7 ay =7 NEIRNLR— RBIONRT A —F2ERTTEXET,
+ [Clocks] # 7 Cl&, 7B Y =27 h®MCU 7 10 v 7R EEWRTEET,

« [Pins] # 7 Clx, HEA— FEVOBEKIFHELHEREEZ XY 72 7V LUV E T4 OB LU THRERL
TEET,

 [Threads] # 7 CiX. RTOS BLOENLNDT 7V r— 3@ SSP EV 2—/L & KT A4 X—DEN
ELEVa—NE RTANR—DOEREFEITTEET, ZOXTTHRIRLIZEY 22— VETIT R T A 83—
Z &1, [Properties] B = — TIIMHER /N T A — & | BNV IABEBILNEAL, L DORIR~OT 72 AR L
S

» [Messaging] # 7 Cli&, ThreadX X—A7 0Tz hDAvE—T TV —AT—7 EERTEET,
[Messaging] & 7%, e2 studio 73— 3 > 5.0 ARRIZE N TWET,

+ [Components] # 7 TlE, BN L7ZE V2 — LOWEEZFMHL L TWVET, 22 TiE, FFED SSP U U —
AZADRITANRN=BIOT AV r—vardorrra—RazBN+as2 b TaEd, L, AL
|21 [Threads] # 7 &M LT, SSPEY 2 — &7 a2 MIBMTH X512 LTLEE N,
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> I
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—H—# 4 K> 7Oz ¥y FOEE

316 7O U FOERE

TuTY s MUL2 oD L~ LORERNH Y £3,

* [BSP]. [Clocks]. LU [Pins] ¥ 7L, VE vy MEIZa—H —a— RBRFEITINDRETO MCU OFJH]
RERZRELET, 7ul=2 ORI 227 h T L— R 2@IRT 52 L1250, ISDE
IFRINL AR — NI L7727 740 MEZRELET, TNUHDOT 7 4/ MEIZLEIZIE U TEET
xET,

e [Threads] # 7 Tlx, 7B ¥ =7 MISSP E 2 — /L& BINTE, 7V r—a v OMEILG L TE
DV a— VDWW N T A= ZERETCEET, AvE—Vr T T L —AU—7 % ThreadX _X—ADT 7
U/or—3a VICRAIRIER TH DT, [Messaging] ¥ 7 TlEA v —V U IRMBEREAL v RO
Ayt =V T T L— LU= ERETEET (?studio N— 3 o 5.0 IEDHE),

3.1.6.1 ISDE T® BSP D& E

[BSP] # 71Zi%, BIEBIRINTNHAR— K (BIRSNTWAEE) LT 34 ANREKRZIET, [Properties]
o —I%, F® Synergy /N\— AT T 4 T OETICRRINTNET,

IE : [Properties] B = —NERRI N TWRNWGA, v 7' A =2 —/3—"TC [Window] > [Show View] > [Properties]
7 Uy 7 LET,
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sEEH
Synergy Software Package

BISEDBARL > o2 studio ISDE 1—H—# 4 K> 7Oz ¥y FOEE

User’s Manual

[T Properties 1 . Problems @ Smart Browser
S7G2 DK

Settings Property
v RIFS7TG2TH2ADNCBD
part_number
rom_size_bytes
ram,_size_bytes
data _flash_size_bytes
package_style
package_pins
v S7G2
senes
v S7G2 Family
OFS0 register settings
IWDT Start Mode
WDT Timeout Period
IWDT Dedicated Clock Frequency Divisor
WDT Window End Position
WDT Window Start Position
WDT Reset Interrupt Request Select
IWDT Stop Control
WOT Start Mode Select
WOT Timeout Penod
WOT Clock Frequency Division Ratio
WOT Window End Position
WOT Window Start Position
WOT Reset Interrupt Request
WOT Stop Control
OFS1 register settings
Voltage Detection 0 Circuit Start
Voltage Detection 0 Level
HOCO OsScillation Enable
w Synergy Common
Main stack size (bytes
Process stack size (bytes)
Heap size (bytes) - A munimum of 4K (Ox 10000 15 requared
MCU Ve (mV!
Parameter checking
Aszzert Failures
Error Log
ID Code Mode
ID Code (32 Hex Characters)

B 29: ISDE O [BSP] %7

Value

RTFSTG27TH2A01CBD
47194304

655360

65536

BGA

224
T

Select fields below

IWDT iz Disabled

2048 cycles

128

0% (no window end position)

100% (no window start position

Reset is enabled

Stop counting when in Sleep, Snooze mode, or Software Standby
Stop WODT after a reset (register-start mode)
16384 cycles

128

0% (no window end position)

100% (no window start position)

Reset

Stop counting when entering Sleep mode
Sedect fields below

Voltage monitor O reset is disabled after reset
280V

HOCO oscillation is disabled after reset

O 1000

0

Ox 1000

3300

Enabled

Return SSP_ERR_ASSERTION

No Error Log

Unlocked (ignore 1D)
FFFEFEFFEFFFFFFFFFFFFFEFFFFFFFFF

[BSP] # 7 CliX., [Properties] £ = —IZ BSP Tl TX Ak FIREeA 7'V a VU dFE R ENET, b4
Tva i, BREISUTEECTCEE9, BSPiX. MCU/ — KU =7 E®DSSP LA ¥—7T9, ISDE I%. A
N7 4—=NFEFzy 7 L, BHRANZBRMLET, T&xiX, AY v 7 VA XD BREEO % A

NTEET,

[Generate Project Content] 7R & > & #fiJ- & | BSP OERNENIRD 7 7 A MIEZAENET,

synergy cfg/ssp_cfg/bsp/bsp cfg.h
DT 7 ANVHPFE LR WG AIIMERR S IVE T,

E: ZDO7 7 A /E, [GENERATE PROJECT CONTENT] AR ¥ v # T 7- Nz EEEZ IS0, L LRV

TLEEW,
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> I
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—H—# 4 K> 7Oz ¥y FOEE

316290959 DHRE

[Clocks] # 71ZiE, MCU D7 a7 V=TT 7 4 ANVICERSI, KOV vy 7 REME Y — A%
WCEXET, 70 v I RENENRBEA. MEOH D 7 0 v 7R EHERSNET, 2ORETHa—
REAERTEETH, ELWEMEIIRIESNEEA, RO T, USB 7 17 UCLK OFRFEENZET i,
7y 7 BB LEZ 48 MHz Tid7e< 60 MHz (272> CWET, ZONRT XA =X TR EFREINET,

Clocks 0

Generate Project Content

B Restore Defaults

KTAL 24MHz ~{ICLK Div /1 v [ 1CLK 240MHz
+{ PLL Sre: XTAL - | PCLKA Div /2 | PCLka120MH:
|PLL Div /2 ' - | PCLKE Div /4 ~ | PCLKB 60MHz
|PLL Mul 1200 - | PCLKC Div /4 ~|— PCLKC 60MH:
PLL 240MHz —{ Clock Src: PLL = =1 PCLKD Div /2 ~ | PCLKD 120MHz
HOCO 16MHz ~| |SDCLKout On ~ [ SDCLKout120MHz
LOCO 22768Hz ! BCLK Div ,QT | BCLK120MHz
MOCO 8MHz /ﬁ‘—) BCLKout 60MHz
SUBCLK 32768Hz Sl 1~} ucikeomHz

—){FCLK Div /4 v|—> FCLK G0MHz

Summary |BSp Pins | Threads | Messaging | ICU | Components |

B 30: [ISDE Clocks] # 7

[Generate Project Content] R % 9L 7 v v ZHRONERKRD 7 7 A MTEZIAENET,
synergy cfg/ssp_cfg/bsp/bsp_clock cfg.h

ZDT 7 A INDIEE LR WERITER SN E T,

2D 7 7 A iE. [GENERATE PROJECT CONTENT] R & v 47~ N EEX SN 5720, RELARWD
TLIEE,

3163 FVDBFE

[Pins] % 7 Tlt, MCU OE U Z RIS ETE LT, SHROCUNEROBELZRIETE 5720, <Y 7=
TGN EICHRETEET, 2L Z21F, SClL T TAF ¥ RAEZRIRTLHE, ZOFET2—/LEF ¥ RLD
EZEECORBICEATIEHOL T v a VRS vE T, BRE IR E 1L, [Package] B a2 —ITHEET
FRINET,
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> NWIN
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—H—# 4 K> 7Oz ¥y FOEE

{E :[Package] B = — 7 1 > R U ISDE TRV TW WA, Ny 7 A =2 — 33—/ 5 [Window] > [Show View]
> [Pin Configurator] > [Package] % 3#R L CBI& £,

[Pins] ¥ 7 Cld, BV FHT_N 727NV T8I T7—% AT b, ATV ara2RR-THLT, BV
NE IS T Sz KB 2 Ry 7 — D R R CE £7, DK-S7TG2 72 EFDORFEDHR— R Tr ey =
I T L— FEBIRLEZES, A— FICERESNTZ DN 7 = 7 VITFERNOGBRE N THET,

{8 Synergy Configuration [blinky_ds_s7g2] &1 = O §lPackege i g@~-|@-E~r=-no

Pins
Generate Project Content

Select pin configuration

51G2-DK Blinky.pincfg +| [V Generate data:  g_bsp_pin_cfg

Pin Selection Pin Configuration

type filter text H E ol -]

- Ports
4w Peripherals
AGT
~ BUS
CACAD
CAN 1npul’Qu|pul

SCB

Simple 5P (MOS/MISO/SCK/SS)

CLKOUT_COMP_RTC CT58_RTSS_558: «pBoO2 -
crsy r
+ Debug RXDB_SCL8_MISO8: ~|pBos -
ETHER M .
v ETHER_RMI b e —
10 TXD8_SDAS_MOSH: - |PBo4 =)
GPTL z - O = I
f;:‘]_GRAPH[[S Renesas Synergy S7G2 224 BGA - 224BGA (Top View)
s Comection s
==~ [ e
v QsPl
RIC
RSPL
v SD2468
SC0
er)
sCH
e
v 5CB
sCn3579 - 4 L] ’

Summary | B3P Elacksreadx. Messaging | Cemponents

7] Properties 52 Bl 72 = = 0 |3 Pin Conflicts 52 =0
Property 0 iterns
Description Medule Pin Location Resource

PEED

B 31: [ISDE Pins] 2 7

Erar74F¥ab—XE BET oy h—FNELTHET, FLCECRHORY 72 F70R 1/0 HHEIC
FETHNTGE, VPN —YEa—TRSE RS, A A O [Pins] % 7 @ [Pin Selection] ~A >
& [Pin Configuration] ~XA > OIRWIUAZDOHIZ AWFTF & & HIZR R SV E T, [Pin Conflicts] B = —(Z1EF
RTOWMENRRINDTO, BEHITHENBLMEETE £,

ToORITIE, A— FEY P100, P101, P102 [FREIZANEAE Y XY 7 = 7 UIZED Y THR, HE TS
DT, TOEDOR—FZ2YTNLBEA L ZT2—2 0 (SCI0) ([ZoRTF L ET5HE, o7 ) v Fi
TT—=NRELET, ZOTT—EEETDHITE, BIO SCLA V¥ 72— AZRIRT 0, X7 OLEMANICH
% [Pin Selection] ~A > THiAT5XY 7 =70 (ZOBRBIIAEAETY XY 72T )L) 2N LET,
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Pin Selection

type filter text F

v Ports
4 O Peripherals

v

<

L3

[
[-]

Summsry.BSP 1c1em! 3 Pins | Threads Mes;agmg. Compnnmts.

AGT
BUS
CAC_AD
CAN
CLKOUT_COMP_RTC
CTsu
Debug
ETHER_MI
ETHER_RMI
GPTD
GPT1
KEY
LCD_GRAPHICS
PDC
QsP1
RIC
RSPI
SC2468
B 5C0
sz
SCH
5C6
v SCB
SCn_3579

T Properties 57

Property

E32: ISDEF>ayvI74¥al—%4—

v a7 4 ¥ o bL—H O [Package] &= —ITIX,

R

Pin Configuration

Module name:
5CI0 Configuration
Operation Mode:
Input/Output
CTS0_RTS0_SS0:
RXDO_SCLO_MISOO:

SCKD:

m

TXDO_SDA0_MOSIO:

SCI

[simete sP1 MOS/MISO/SCKiSS) ~|

I o (rp103 -

LN one
[ None ]

None -

{% Pin Conflicts 33

1 error, 0 wornings, 0 others
o

Descnption
@ Dangling connection

Module
SCI0

BRI NTA B r OBERRE S T2 ITHRE R e FoR S E
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& Package 32 &~ @M~ = B
2 3 4 L 1] 7 3 5 10 1n b ] 13 14 15 CDanECtIDrI Status
v v v v . B
A Fa02 (Fao (| vss | vss | peos || pes |[ vee || vio [|veus || pecz [|P202 Mocustusace|Feor | 4 Drive Capacity
v v _ |~ v v v Mode
& [Fuoo || Feos [[%aee [ vee || vee [%z [[seca [[race [[ i || ves [ poce [[Famm [hesuchuenre] mece | =
— T = = Output Type
c [P1as |Peso [[Prsz |[Paot [Paos |[Paso [Pazs [|e20s |[poost || ves |[eass [[Paos |[e207 | eos [[Pat0 | © Pult U
ull Up
v 77 I~2_]Iv 7 7 v _IZ_ I~
o |vee || vss |[Puea [ Paos |[Faos [ 7307 | Face || peo [|Pean || vec [|Paos |[Pass [[Per2 [Peas |[Froe |
7 Iz 7 _I<
€ [Pe1p |[Peas (|Prss |[Piaa || Pore || rors || poce | Poos || peco |[Paea [ Base [ Prea [|e7oe | Pass || vss | &
7 V|7 =
P |Pess |[Pes2 (a3 | Pece |[Pa0o | poce | pec7 || res |[eass ||emo | e7az || V38 Ivccuspusaretueanst ¢
=, 7 2 v
& |pe3 [|pass (|pazs ([Peos | pazz | pazs | pace [ pess || P2os |[P7es | P07 LS lussrsfevesusissus o
v _ IV I¥ 7
# lvews || vss (| vee | paos || Paso (| paca || Pass (| rez3 || Peco | Peos || Feos | vec [aveod P ([Paiz | #
7 IV I~ IZ_I< :
pac || puos || pacs (| paos || paos || ace || paco |[P7os || Pace |[F7os || Pec2 [|Pecs | vss fecouixem |
v v v e v o v v v v v
« |Pecs Pacz (| Pio7 || Peoy || rece || Pece [[Peos [|Psts [P0+ [|Proe |[Pecs |Pecs [|vearf ver |x
7|2 7 Z_Z_ <
v [Peoz |[Peos | pece |[Pree || Pers || rex2 || vee || vss || poor || Pocz || vss || vec [[Pros |[Fros ([Pror |-
v v v v o
M | vss || vee [[Puos ||reoe ([Psos ||esos || psoe || pots || poes | oo || poos || Pecs [ Puos [Froo [[Froe | &
7 777 2 7 7
® (Pao |[Paoa | Paos [ 'Psoe |[Psc2 (| pso7 || Psso [[veerL|lsvsso || pous || oce |[Pocz | reco | Pec2 ([Peaa |
7_IZ_ |2 v : 7 7
¢ [Paon |[Peoo ||Pe0 ( ees |Psm f|esne | vee |45 YR poce oo |(Peo7 || psa ((Psta f| paen [
v ¥ v v e
® |Puco ([Peos ( rsce ([Psco (Psoe ([vewz | ves (Ve ocos | pocs || poco [ pecs | pe2 | psts [ =
2 3 s 5 & 7 B L] 10 1 1 13 14 15
R7FSTG2ToxxxxBD - 224BGA (Top View)
Mode:
l:lamlu; mote l:l&;aﬂec D]RQ mode [:l:rp.[ mode
[ Joutput moce (initist {|Outout mode (Initisl LDPei;lual moge v

33: #HAVV1—IarRRREE OV I X2 L—4 D [Package] Ea—IZRRESNEZEELD
BEE—F

[Generate Project Content] R % & ff§~ & | B UEROWNENRD 7 7 A4 WITEZAEFINLET,

synergy cfg/ssp_cfg/bsp/bsp pin_cfg.h 38 XN

src/synergy gen/pin_data.c

INDLDT 7 A NPIHAE LRV EITER SN ET,

E: ZhbD7 7 A 4i%, [GENERATE PROJECT CONTENT] R % v Z ¢ 7-NC EEX SND720, fREL
RNTL TS0,

AT WA MBS TEL LD, AV Y a— v 3 VBRI Y UGEREEL csv BT
AR— K L., csv 7 7 A /L% synergy cfg/ssp_cfg/bsp/<pincfg_file name>.csv (Z 2 & — L £,
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317 ALY K& RSA/8—mEM

J T D ThreadX ~X—AD Synergy 7’2 =7 MIiE, D LB 1 DORTOS ALy K&, ZDALy R
HFATT 5 SSP EV 2 —/LDAX v 7N 1 DEFNTWET, [Threads] ¥ 7%, AL v RiZi#yl7e SSP &
Va—VEBMLT, ALy ROT AT 4 LHEA Ly RIZM#T 5E Y 2 — DT aRT ¢ 2R TE 5
T3 T4 NI BT 2 — AT, ALy NERETH &, ZOMIZI U T ISDE 28 H#IZ = —
RZ&ZAER L ET,

EEDO RTA = SHIC—KIZITA Ly FIZEBNT EEDEY 2a— IR L, A Y Va—a M
FREIIMDE Y 2 — L & DT X TORFRERE BBIRICHR L @22 Y v 7 21ELEST, 20X v
70, BIRENTEEV 2V EE V2 — VAT T g I U, ISDE (2 X » THEMIZ [Threads] XA A
NERSINET, KEBRROEMHF LT EY 2 — A0 2 DU EH LA, FrRyTX T A=2—nbE
Va—VEIERT DL ORRINET,

72 ziE ALy RIA—FT 4 AHET7 L —2U—7 21BN+ 5812%, L0711 —2A4U—27 & LTDAC
FRIFIRS ZBINTHALERHY £,

@ g_sf_audio_playback0 Audio Playback Frameweork
on sf_audio_playback

& g_sf_messageo % Add Audio Playback
Messaging Hardware
Framework on
sf_message

New 3 @ Audio Playback Hardware Framework Shared on sf_sudio_playback_hw_dac

@ Audio Playback Hardware Framework Shared on sf_audio_playback_hw_i2s

X 34: [Threads] 2 7 TDEY 1 —ILKEREROEE

[Threads] % 7 OF 7 4/ h B = —I(Z [HAL/Common] W H @A L v RREGEFNTVET, ZORAL v
RiZi%, VO #l## (IOPORT), &n/&%EE%<am):ﬁ%ﬂﬁ~mmu%ﬁ(mm\4xyhuy7
a2 br—7 (BLC) O RTAN=NPMFRBLTWET, 774/ hD AKX > 7 [HAL/Common Stacks] <A
VNCERREINTWET, HAL/ JLEA Ly RIGENMSNDT 7 40 hOFEY 2—/UiE, SSP BENZ I H—
DAVAR L ADIHELELT D09 TR T, 2T ISDE ICX > TTIRTCO2—PF—FFRAL v
T 7NV TEENET,

RTOS ZEH L7Z2WT U r— g2 F721% RTOS A CTHEITENDT 7V r—3 3 Clid, HAL/ @A
Ly RBRT 7V r—2a I RTANRN—%BNTELT 74V O E 220 £,

TV a2l ALy ROBME L ORREHECOVTOREMIZ, UTOEZ v ar2B8RLTLIEEN,
e HAL KT A \—DiBINE & E
o RTIAN—DAL Yy RaDiBINE KT A N—DFFE
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E Y a2 —/L% [HAL/Common] E£721FH LWA Ly RIZIBEM L7256, [Properties] £ =2 —T RJ A N—ES
a7V RATEET, ALy RAT V=2 FEBEMLEEL, [FERIZ [Properties] E2—TA 7 V=2 b
WA 7 v a NZT 7B ATEET,

Ay ROBETIEZONWTE, ALy FOREEZZBRL TS,

o RIANR—RF D 2 — LOERIEOH R A 72 2 I3 SSP /Ry 7 TEFR S, ZD7w SSP A—T g
EHERHIIET T LN TEET,

E:SSPDETY 2—vE RTANR—DEEIZHOWTIL, [SSP i) 5B L T EE0,

3171 HAL FS A4 /\—DEMEETE

RTOS DA F 721X RTOS 72 L CHEITEIND T 7V r—3 3 »O¥A . [Threads] % 7 ¢ [HAL/Common] A L
REERHLTT 7 r—a Ao HAL R A AN—%2BMMTEET, FIA =287 512i%, ROF
I8 % SEAT L E T,

1) [Threads] - > T HAL/Common 7 A =% 7 U v 7 L%, [Modules] ~=-A > 7% [HAL/Common Stacks]
IZEDY 9,

Threads
Generate Project Content
Threads &) HAL/Common Stacks

£ - -

' HAL/Common :

| g_cge CGC Driver on r_cgc g_cgc CGC Driver on | | g_elc ELC Driver on g_ioport /O Port

i g_elc ELC Driver on r_elc lk | r_cgc r_elc Driver on r_ioport

| g_ioport VO Port Driver on r_ioport! |

HAL/Common Objects

Summary | BSP | Clocks PinsMessag’mg Components
B35 ISDE7RY Y bavIaFal—4—- S/ \—DEM
2) [New Stack] #7 U v 735 & SSP T AIREZ: HAL L~V KT A NX—D Ky 7 X T U X Rk

RENET,

3) [New] > [Driver] 205 KT A N"—Z IR L E9, F7z. [New] > [Framework] > [Service] > [Power Profiles
Framework on sf power profiles] 2>% RTOS MNLT 7'V r—a oAU =707 7 4 )V EERIRT 5 Z
EMTEET, OTRTOE Y 22—/, ThreadX BFET DL EITDH, ALy RIZEBMTEET,
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Thread: I _
hﬂ:'f?nﬂt-m "
T et A AL Comman Staci E =
P HAL/Comman Dviver " Anslog vl il
gueg¢ CGC Dniver en 1 tge egeCGL Driveron | | g ok LG Prveren | | guspot 0 Pont Frarrereede Contecinty (38
gk ELT Dl 5 1,4 o e Criver o 4_iogart Graphics R S
Gopert 10 Port Driver o i_iSpot D A S
Mesdorrg LIE
P |
7 - . Sharage LAK
- Syaterm k"
HAL/ ammes Dbjeris i Tumers iK1
z Trandes LER

s..mur.-mmummmwru'cmtumn
B 36: FZA41\—D#ER
ISDE /&R EINTZ KT A N—DRAZ v 7 Z{Ef L., FIAN—TEHEMLTASEOHLEMDY V—

AWNONBNE LR E T, ROFITIL, [Properties] B =—"T, CAN K7 A —|ZBF 5%V AL
La— Ny JEBA AR TEET,

Threads 2
Generate Project Content
Threads £ 5 HAL/Common Stacks =R 2
-@HAL.'(nmmnn i
g_cgc CGC Driver on r_cgc g_cge CGC Driver on | | g_elc ELC Driver on g_ioport V0 Port g_i2c0 2C Driver on
g_elc ELC Driver on r_elc rcge r_ele Driver on r_ioport rsci_idc
g_ioport /O Port Driver on r_ioport ... [}
T Requires 2C mode to be enabled in SCI Common
Requires SCI0 Receive Interrupt (RX]) enabled
Sl Comnson Requires SCI0 Transmit Interrupt (TXT) enabled
Requires SCI0 Transmit End Interrupt (TED) enabled
o . | » Requires SCI0 Error Interrupt (ERI) enabled
| e 1
HAL/Common Objects A )
Summary  BSP |Cln:h ‘Pins‘ @ Threads Messaging ‘ Cnmpnnmts|
I Properties 5% 3 Problems MERE T = 0 | [FEPinConflicts 4 Search 57 S EHF-# vEB
Property Value * Mo search results available. Start a search from the search dialog...
search dialog.
4 Common
Parameter Checking Default (BSP)
a IcU
SCIORXL Dizabled |
SC0 X Disabled 1
SCI0 TED Disabled
SCI0 ERI Disabled
4 Module
Name q.i2c0

Channel 0

B 37: [Threads] # 7 TOKEFERORER

4) KT A /\—FY a2 —/L% [HAL/Common Modules] XA > TR L, RTANX—DT7 /87 1 %
[Properties] & = — CTHERL L £3,
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[Generate Project Content] " > &7 Vw7 45L AV ) a—va VHARBERICK>TUTOZ 7 A4 L0

BMShET,

o synergy/ssp 7 A L7 RURNFIZRINLIZ RIAN—FEPa—LEZDT 714,

o main() BIEHEREER . BLXOT 7V r—va VO~ A —T 7 A AN FRROFRICEREN TV E

S

File

W&

[ZeezsbaryryyOER]T

rFEExSh

src/synergy_gen/main.c

main() MU L & 22— —a— FRF
FInFv. BFUH SR E .
BSP iz & H MCU »\ Ik s T £
T

(]

src/synergy_gen/hal_data.c

HAL F 54 A—D&DEY 2 — 1L D&
SERBIE .

(]

src/synergy_gen/hal_data.h

HAL FZ2 A4 NX—DADEY 2 — )LD\
vy X —7 74 ),

(]

src/hal_entry.c

HAL FS A NX—DADa—FHD 22—
= MY RA b, TN
ZEML &4,

Wiy 2

BIENTWAETRTOEY a— VHOR A~y X —T7 7 A VT, ZOT7+NVE—ITEREIT EEX SR

ES A
synergy cfg/ssp_cfg/driver
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31.7.2 FSAN—DALY FADEME FS5 A4 N—DERE

ThreadX RTOS T SNB T 7V r—raDigh. 1 2LLEODR Ly REEBML, ALy RZTEIZEDA
Ly RCEITENDEV 22—V EBMTEET, RIANRN—FLEFTIL LTI DRy X TR
Za—MHEVa— L EBRINTEET, ALy NIZEY2—/LZEMNT 5121, ROFIEEZFEITLET,

1) [Threads] %A > C, [NewThread] #7 U v 27 L, AL v FZBMLET,

Threads
Generate Project Content

Threads %) New Thread Stacks &)

= HAL/Common
g_cgc CGC Driver on r_cgc
g_elc ELC Driver on r_elc

| ioport I/0 Port Driver on r_ioport
gt New Thread |

4 " 3

New Thread Objects =

Summary |BSP | Clocks | Pins | €3 Threads| Messaging  Components

[T Properties 2 | . Problems #AEPR =06 o 4 Search 52
Property Value

rch from the search dialog...

4 Thread Enter the name of your
Symbol new threadd Thread here. Example: My
= Thread
Stack size (bytes) 1024
Priority 1
Auto start Enabled
Time slicing interval (ticks) 1

X 38: [Threads] # 7 TO#H#E [RTOS Thread] MiEN

2) [Properties] E'=— T, [Name] & [Symbol] D=2 hU —% 27U v 7 LT, HrLWA L v RIZEA DL HI

LEEEATILET,
B:MaY ) a—ta VBIRBREN, ALy RRZ v 7~ VO Z2—F =N 2Ly FHICEIRL
AN ERH LET,

3) ALY RAZ I XL U TNew] 27 Vw7 LT, EVa— e RTIANRN—DI R MERRLET, 7
L—AU— 27 Lo ULDFEY 2 — /L HAL L-ULD RS A RN—DlF% =2 2 CETx F9,
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My Thread Stacks 1 | B

Driver r B
Framework 7 Analog

Audio Playback Framework Shared on sf_audio_playback Audio
Audio Playback Framework on sf_audio_playback Connectivity
Audio Playback Hardware Framework Shared on sf_au%o_ptayba ck_hw_dac File System

¢ ¢

Input
MNetworking

Services

»
»
»
»
Audio Playback Hardware Framework Shared on sf_audio_playback_hw_i2s Graphics »
3
>
»
>

use

B39: EVa—IEFRSAN—ZRLwY FIZEM

4) VA RMNHEY 2= VERIZIFIANN—2RIRL £7,
5) EVa—NVERIEI RIAN=DPEFRREZRLTWLHE, RELTWD Y Y —2AZ@IRLET,

My Thread Stacks an -
g_sf_audio_playback0 Audio Playback
Framework on sf_audio_playback ' I
I

g_sf_audio_playback_common0 Audio

Playback Framework Shared on

sf_audio_playback

I I

g_sf_messaged Add Audio Playback

Messaging Hardware

Framework on T — ==

sf_message New IR wdiu Playback Hardware Framework Shared on sf_audio_playback_hw_dac
4  Audio Playback Hardware Framework Shared on sf_audio_playback_hw_i2s

X 40: [Threads] # 7 TCED a—IFX FS A /\—DKEHEFROEE

6) BIML/7=RKZA/3—%27 U 27 LT, [Properties] &= — DIk /T A — % B H L, LERKIFREGE
fRRT D LR, 7TV r—va NIRRT AN—Z M LET, BIRLIEEY 22—V ET
IXRTAN—%2RKRL, 2OTBNRT 4 ZfRETHIZIE, FTA—%FTe AL v KA [Threads] ~A
VTN TA FENTWAZ EEERLET,
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Threads

Threads

2 HAL/Common
g_cgc CGC Driver on r_cgc
g_elc ELC Driver on r_elc

g_ioport YO Port Driver on r_ioport

£ My Thread

g_sf_audio_playbackl Audio Playback Framework on sf_audio_p I

< m

My Thread Stacks

]
%

g_sf_audic_playbackl Audio Playback
Framework on sf_audio_playback

g_sf_audic_playback_comman( Audio
Playback Framework Shared on
sf_audio_playback

My Thread Objects

+ g_sf_messagel g_sf_audic_playback
Messaging _hwl Audio
8T Framewaork on Playback Hardware
= sf_message Framework Shared

g_i2s0 25 Driver on
r_ssi

|
0 v
Generate Project Content
€ =

,.,_i’%equ-ffs 5510 Transmit Interrupt (TXI) enabled or SSID Receive Interrupt (RXI) enabled

Requires 5510 Error Interrupt (INT) enabled

Summary | BSP | Clocks | Pins | € Threads Messaging  Camponents

[ Properties &2 o [E % =0 |B & Search 32 - T =15
Property Value *  No search results available. Start a search from the search dialog...
4 Common
Parameter Checking Default (BSP) =
410U 1
SSI0 RXT Disabled
SSID TXL Disabled
SSH0 INT Disabled
4 Module
Name g_i2s0

41: EDa2—NFELEFFSIANR—DTONRT 1 DETE

7) HBEIZSS U, [Threads] XA @ [New] #27 Vv 7 LT, BlOA Ly REEBMLET,
LFLDHIT [Generate Project Content] N % > &9 & | ISDE IZ L > T TFORIRINTWND 7 7 A LHME

RENET,

[FevzsbavivyDAER]T

File N2 tExshazn

src/synergy_gen/main.c main() FFHL 2= —a—FHE | Fo
Ehid. MUK &EIZK.
BSP (2 & » MCU #A¥Ifb s n T &
ERS

src/synergy_gen/my_thread.c R ENnfzAL v F [my thread] &, | &
DALy FZBIMShizEY 22—
DI RBIE .
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[F7evzsbaryryvYOER]T

File N EEgansh
src/synergy_gen/my_thread.h ZL vy K [my thread] IO~y X— | id v
774w
src/synergy_gen/hal_data.c HAL FS A R—DAHDEY 2— )LD | T
TERIE K -
src/synergy_gen/hal_data.h HAL RS A N—DHDEL 2—LDN | T

vy X —T7 74 ),

src/hal_entry.c HAL FSAN—D&DIa—RFHOD2— | Lz
Y—xzrhUKRA b, 2P
ZEBINL £7.

src/my_thread_entry.c AL v F [my_ thread] IO 2—H#— | \viv 2
TV YRS v, WA FEB
me ¥,

BMENATWVWATRTOEY 2—)LE RTIANR=FOEE~y F—T7 7 A WL, ROT IV E =B ET-
T EEEXINET,

synergy cfg/ssp cfg/driver
synergy cfg/ssp cfg/framework

3173 ALy FO®/E

7 7V /r—3 3 > C ThreadX RTOS 2MEH STV 5854, [Threads] % 7 %l L C, ThreadX AL > R, &
2T H, Ja—T VI A ARV NI T T EMBIERTEET,

KAy ROariR—x> MME, ([Threads] 21 > TR X TV iuE) [Properties] B = — CHELCTE £,

[C] Properties 51

Property Value

4 Common
Stack checking Disabled (default)
Maxirnurm pricrity level

4 Thread
Symbeol new_thread
MName MNew Thread
Stack size (bytes) 1024
Pricrity 1
Auto start Enabled
Tirne slicing interval (ticks) 10

E42: ISDERLvY FOFTANT+«
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[Properties] & = — 2L, TXTD A L v FIZHBEORE ([Common]) &, Z DFRFED A L v KROFFE ([Threads])
MEENTHET,

DALy RA VAR AZHDNT, Ay ROART, TI7AF VT4 LR v I A X DT m
N?{%%$Lﬂi(%i¢ ISDE I, a5 4 74— Oy ) —0NERTHDHZ & 2R LE
T, 72 & ZIXISDE (%, BHE % V3 &% [Property] 7 4 —/L R72 L2 0~ 9 OBUEO LN EEFNLTND Z
LEMERLET,

ThreadX U YV — A% A L v RIZIBIIT HIZi, [Threads Objects] XA > TA L v R&&EI L T [New Object] &
7V w7 LET, <A TR LA Ly FROAHT, 2 O%A 13 [Audio Thread Objects] & 720 £37,

Threads

Threads &) w0 My Thread Stacks

2/HAL/Common
g_cgc CGC Driver onr_cge
g_elc ELC Driveron r_elc
g_ioport I/O Port Driver on r_ioport

g_sf_audio_playbackl Audio Playback
Framework on sf_audio_playback

g My Thread
g_sf_audio_playbackl Audio Playback Framewerk on sf_audio_p ar !
new_event_flagsD Event Flags iy | common( Audio
el : ]H” S1OMY  Fshared on

g_new_queued Queue ...

A Thread. 4
| I
e . = ’ g_sf_messagel g_sf_audio_playback

Messaging _hwQ Audio

My Thread Objects =] Framework on Playback Hardware
. e 5 Event Fl Framework Shared
@ g_new_event_flags0 Event Flags A T
L] g new_gueued Queue ® Mutex g_il_sﬂ 125 Driver on
@ Queue r_ssi
e Semapho%

Summary | BSP | Clocks Pinsj © Threads | Messaging | Companents

[T Properties 52 s E = bl i G 4’ Search i3
Property Value No search results available. Start a se
[ MName New Queue I
Symbol g_new_queuel
Meszage Size (Words) 1
Queue Size (Bytes) 20

HM43: ALy RF7OCz) bOTONRT 1A OHRE

ENENDOAL Yy RAT V=7 MIEAFOLFT LTS5 X 5. [Name] & [Symbol] D=2 F U —%
[Properties] &= — CTHH L £7°,

31.74 BIYAAHDERTE

[Threads] # 7|24 % [Properties] £ = —Z i L CHEIV IARBINEM Z%ET D L, VAL EZFINIT D Z
ENTE ET, [Threads] A » THERTHAL v RERIRL, 7uﬂ%4%ﬁ$biﬁo
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Threads

Generate Project Content

Threads U2l B My audio thread Stacks: & i

2 HAL/ Comman =
g_cge CGC Driver on r_cge 5 g_sf_sudio_playbackl Auo Playback Framework on sf_audio_playback
g_efic ELC Driver on r_elc
__goport /0 Port Driver on _ioport - e
8 My audia thread IE
g_sf_audio_playback) Audio Playback Framework on sf_audio_plz r T = Mac
. g.sf_audic_playback_commonl Audio Playback Framework Shared on of_audio_playback :E
sC
i My thread D
| mic
' ' P
g_sf_messagel a_sf_audio_playback_hwl Audie Playback Hardware Framework mag
My adic thread Objects = Messaging Shared on sf_audio_playback_hw_iZs E Aot
oL Framework on w:E
sf_message Ll
T =L
120 125 Oraver o r_ssi | b el
L2 T -y !
Requires. 5510 Transmit Intesrugt [TXT) enabled or 5500 Recewe Interrupt (RAT) enabled
Requires 5500 Emor Interrupt (INT) enabled
g.transfer) Transfer | | g_transferl Transfer | | Add Timer Driver "_"fE
Driver onr_dte Drriver on r_dic s .&J:S_C
Saftware Activation Software Activation USME AR
1 1 LE ST
- S e
R s
Summary BSP| & Clocks |Pins| £ Threads| Messaging | Components T
1 Properties 2 | Problems s Ll =T
Property Value
a4 Common
Parameter Checkang Default (B5F]
icu
S50 RxT Dizabled
SSOTO Disabled
S50 INT Dicabled
& oo
Hame g_i2:0
Channal n

B 44: [Threads] # 7 TEIYAHDRE

318SSP Ay tE—L VT L—LT—U DRE

Ay—0 77— U= IThreadX A v — 0 7% o —MEBEICILIES N D b EE/RSSPEY 2 —
LD 1OTT, T, ALy RRMHEIZA v — V2L CERIETAA D= AL R LET, A vik—
VT T =LA T =%, FHREELE YR EEINTANR PR RELFEBICAL Yy RINA vk —
CEER ONTVvia) FRERESD (Vv ARY) TELXIHICLET, Ay NI, FFEDOA XUk
TIGAEY T AT TAT LTWVETRTOAL Yy RRZEFHFLBIORIETE ARV N T RAEMESE
A=V NRT Y o aTEET, BEDAR NI T AEZZE/RBTEBRAL Y FOU R MI, D
ARSI TADY T AT TA 13— Xk EIEENRE T,

A=V T T L—AU—7 BEATBITIE, £7 [Threads] ¥ 7 TA v =V T T L —AU—T f R
B ARE I DBMTAVLERLYET, Avbt—U0 7 7L —ATU—2 %, HAL/ i8R L v RSO T IT
DALy FIZBNMTEET, 70822 FNOTRTOAL Y RNZDOA VAZ L ARER L CHAEICEE
TEET, FvTF RN T L= =IO —T 4 AFET LAV R EDEV 2 —VTIEA vE—
VT VL—LT— I RLET, UTOA—F 4 AHET L —L T =7 OFIRENT NS EBY . HEIMIC
BIMENFET, 7oVl MZEV2—NREDAL Yy RRGEENTWAIHEAIF. T 7Y r—ra Vi ALy
REEBMLTH, AvE—V T 7L —AU—T DDA AL AEEBMTHLEIIHY FH-A, TT
DALY R 1 ODAy =0 T T L—AT— I 4 VAR ARG TEET,
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Threads

:%,“2 My audio thread

U
& My thread

4 m

My audio thread Objects

)

g_sf_audio_playback( Audio Playback Framew

®

L5

P

B 45: ALY FADAytE—

My audio thread Stacks & K1)

g_sf_audio_playback( Audio Playback Framework on sf_audio_playback

i
g_sf_audio_playback_common0 Audio Playback Framework Shared on sf_audio_p

g_sf_messagel g_sf_audio_playback_hw0 Audio Playback Hardware Fran
Messaging Shared on sf_audio_playback_hw_dac
Framework on
sf_message
1 I I
g_dacl DAC Driver Add Timer Driver Add Tre
onr_dac

SUTES A—)ILDEN

[Threads] # 7N A v b=V T T L —LU—07 4 L AZ U ZAEBIM LTS, [Messaging] ¥ 7 L CTHH
DARY NI TAEARVEIEEREL, EORAL Yy RBREDA RV NI TRAEZERLTOINERETEE
T, SSP I, v FRFABLOA T 4 AT L — LTI YV a— VAICHAIERSNIZA XV N7 T
ZALARYIREENTVWET, TNHDEY 22— A% BIMLERES. BERERINTAR NI TFRAEA
AN R [Messaging] # 7ICbEREINET, AA—T 4 AHET L— LU =7 JJITEFER S NIA RV MY
TAEAXRV NI UTDEEY TT,
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Messaging

Fvent Classes & )
® Audio Playback

Events 4_;.'_| |

& Audio Playback Start

@ Audio Playback Stop

@ Audio Playback Pause
@ Audio Playback Resume
& Unused

& MNew Data

ﬁummar}r ESP Clocks PlnsThreads Messaging ICU &omponents:-

K46: A—TA4ABEIL—LI—SRHICENEEINEARVEISR

3181 4RV MY SRADEM

MEDOZ—YP—ERANR NI TRAER =V 7V AT MEMNT 2120, WOFNEEFATLET,

1) [Messaging] # 7 C, [EventClass] <A > Zi&RL, A¥ - ZEBEMLET,

2) AN TRZ—BOAFTIE AN LET,

3) [OK] %27 Vv 7 LET,

H:a—P—ERDARX NI TRAI ARV NI TATA 2 F EOSEONAE T~ — 27 AT

£,
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Messaging
Event Classes 4 | Audio Playback Subscribers
@ Audio Playback Thread

= [

Mew Event Class
Enter new messaging event class details
Marme: My event clasﬂ
K Symbaol: SF_MESSAGE_EVENT_CLASS_MY_EVENT_CLASS
@ Audio ||| Payload: my_ewent_class_payload
= | : 2

. AUdfo Payload header: my_event_class_api.h
@ Audio|l
@ Audio || Payload type: my_event_class_payload_t
@ Unuseq|
@& MNew Difl @ E oK ] [ Cancel

Summary | BSP : Clocks | Pins iThreads | Messaging | ICU I Components|

B 47: FvE—DUT-ARVEHSRADEM

3182 4R FDEM
MEOL—PF—FERZA R "E A=V VAT MBNT 5I121E, ROTFIAEZFEITLET,
1) [Messaging] % 7 C, [Event] XA > Z@IRL, R¥ U ZBMLET,
2) ANV NI TRZBEOLAHTEATILET,
3) [OK] %27 Vv LET,
E:a—PF—EROA X M, AN T A arbEo@AONATE Tv—7 SHLTHET,
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Messagin o
ging Generate Project
Event Classes & u My event class Subscribers
© Audio Playback | Thread Start End
@ My event class Ll
rEl ~
New Event
Enter a new messaging event name and symbol
| | Name: My event]
Events Symbol: SF_MESSAGE_EVENT_MY_EVENT

@ Audio Playback Start

@ Audio Playback Stop

@ Audio Playback Pause
@ Audio Playback Resume

@ Unused ,\5} 0K l [ Cancel
@ New Data &

Summary.BSP-Clccks Pins | Threads Messaging.Cnmpcnents-

K48: *vt—SU5-4ARY FDEM

3183 A vt—C VT TRISAIN—) X FDERTE

YTRAITAN=YARNTIE, AvE—UNRNT Vv —no6DAvE—VEZERFLTDHAL Y REER
LET, X7V v vaAby REZEM/HHLAL Y REOERIX, A XV N TAZBLTHLSNET, £
D=, Tl FNOEZEA RS NI TAIZONWCY T AT TAN—) R NETEETHLENRLD £,
Y TAITAN=UARNNOTRTOAL Y KRB, BIRENTA X NI TRIRT DA =V %5
HLTHIETEET,

PR TIX, [Threads] # 7 T2 DDA Ly RBRERIIN, ZDILD 1 OBA—T A AHETL—LT—T %
ERTHZ EBBEINTHET,

Threads @ 'D

.K?EHRUCDI"HI"HDH
g_cge CGC Driver on r_cgc
g_elc ELC Driver on r_elc
g_ioport IO Port Driver on r_ioport
My audio thread |
g_st_audic_playbackl Audio Playback Framewaork on sf_g

1| 1] 3

F49: FAyt—TLT-XLv FOH
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AR NI TADYT AT FAN=Y X MNERET DT, WOFIAEEZFATLET,
1) [Messaging] % 7 @ [Event Class] ~~A > CA X 7 T 2% %R L 3, [Subscriber List] <A > XN
LIcA RV b7 T ADARNIRY £,
2) BT A 2% 27 Y v 7925 E, [New Subscriber] X4 7 02 7R v 7 ARERINET,
3) [Threads] Ku v 77X U A=ma—nDh, YT AT TAN—J X NOBMTHAL Yy FERNLET,
4) PG R LT RABRIRL T, AV AF U RAHHEZRE LET,

T BEDARS ST TADAL AL AN 1 DFETOEEIE., BBEEETEEZT 741 M (0)
DEFIZLET, ARV FTADA VAR AN 2 DU ESHDLBEHITA v AX o A EFHZ BT 5
FEZOWTIE, AveE—V I 7L —AU—Ja—W—H1 FEsRLTIE3n, BHoF v x
INTCDF—F 4 F AN =T RE, RULAXRS N FABERKEER T 27 7Y 72— 3 Tl
AR NI TADA VAL ANEE D EHHTY,

5) BIRLIZANRV NI TADY T AT A= R MIBMTDHENENDAL v RIZOWT,FJE3 &
4 IR LFET,

Messaging

Generate Project Content

Event Classes & % Audio Playback Subscribers i

l B Audio Pls;hack || Thresd Start End
& My event class

-
= =)
New Subscriber

Select a new subscriber thread and instance range

Thread: [My thread -

3 My audio thread
b | [ ——————
End: 0

@ Audl
@ Aud)
@ Aud)
® Aud|
® Undil (7 OK | Cancel
& Ney
& My ™

Summary BSP Clocks |Pins | Threads Messaging Components

50: F*yE—UUH-HYITRISA4/1—) X FDERE

3184 A v t—CUTIL—LIT—YRAIFAILDER

[Generate Project] " ¥ > &7 Vv 735 & AV Y a—a VHRBEEICK > TUL TGS A v E—T
TL—=b U= M7 7 A NVDPERSNET,
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[ZeezsbaryryyOER]T

ssage_payloads.h

NA ZHT v av

File W& ot F- - (3
synergy_cfg/ssp_cfg/framework/sf me | { N> F 252 AR FOFIFEES | G0
ssage_port.h HET,
synergy_cfg/ssp_cfg/framework/sf me | f Ry 2 52X A g—FADKEA > | FL
ssage_payloads.h REGHRET,
synergy_cfg/ssp_cfg/framework/sf me | xy v—y > 7 7L —2v—2Da> | L

319 0¥z ) FMIEFNBaVR—R Y FORER

[Components] # 7IZiX, 77V r—va VZEENBMlMaDa R R—R bOY A MBRERINET, T
TO Synergy 7ua v =7 M TL52a R —x3x ME, 620 UOBRINTWVET (2 & 2L
[BSP]>[Board-specific BSP, and HAL Drivers[>[all]>r_cgc).[Threads] % 7 CTi#IN SN/ E Y = — /WM Bz
A= MI, TRTHBMIZEENLE T, 20N =X BT 212, LERaR—F FOFIC
DLWy 7 AeA AL, BT DICIEIR Yy 7 A2 A 7IZLE T,

Component
4 ¢ty BSP
a4 9 BSP

Variant

5124 _dk
| s124_user
s3a7_dk
s3al_user
s7g2_dk
"] s7g2_pe_hmil
V| s7g2_sk
s7g2_user
4 ¢y Common
a o al
W] ssp_common
o Documentation
#% Express Logic
¢ Framework Services
a @y HAL Drivers
v all
4 @y Projects
a @ al
[7] Blinky
BlinkyThreadX
Developer Examples for 57G2 DK
4 ¢y TES
a w al
dave2d

Version Description

11.0-alphal Board Support Package for 5124 DK

11.0-alphal Board Support Package for 5124 USER

11.0-alphal Board Support Package for 53A7_DK

11.0-alphal Board Support Package for S3A7_USER

11.0-alphal Board Support Package for 57G2_DK

1.1.0-alphal Board Support Package for 57G2_PE_HMIL

11.0-alphal Board Support Package for 57G2_SK

11.0-alphal Board Support Package for 57G2_USER

11.0-alphal SSP Common Code

11.0-alphal Simple application that blinks an LED. No RTOS included
11.0-alphal Simple application that blinks an LED. ThreadX RTOS includ..
11.0-alphal Developer example code exercised over a command line int...
11.0-alphal TES D/AVE 2D: Provides=[D/AVE 2D]

Summary BSP | Clocks Pins | Threads | Messaging

E 51: [Components] %7
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[Generate Project Content] N A& KHaLR—R hDc 77 A4 NVE W T 7 A NNy T T 57 A h
BUTOT7 N FIZabt—IET,

* synergy/ssp/inc/bsp

* synergy/ssp/inc/driver

* synergy/ssp/inc/framework
* synergy/ssp/src/bsp

* synergy/ssp/src/driver

* synergy/ssp/src/framework

FMAE YY) 2a— a UBEREE X, [Threads] Z 7O AT a v RNEaEni-lk 741 %
synergy cfg/ssp cfg 7 # /LA IZVER L £97,

3110 7 TV r— 3 DR
EVa—L b RIAS—ZBMLT, [Threads] # 7 TRIENT A— 2 ZRE LI, TV 2—LBLUKRT
ANR—FERHFT T T r— g va— RaEBcxEd,

T AR ATERT A, 7ePa s FE—EEALRLTHENRLRNZ EZHNDOTHOL BT 7Y r—
vara— REEMLET,

3.1.10.1 RTOS st 7 T H4r—>a >

TV = a raERT 5. UTOFIEZETLET,

1) [Threads] # 7 CTIT_XRTHORITANR=LET 2= LZBML, RELTWAENYIAZLL RT A =D L
972, ISDEIZ L > CT7 7 7 ENT-T X TCORGFREGRE R L 5,

2) [Properties] B2 —T K7 A N—ZHE L £7,
3) [Project Configuration] £ = —C [Generate Project Content] 78 % > Zf L £,

4) [Project Explorer] ¥ = —"C, src/hal entryc 7 7 A VEX TN 7V v 7 LT, Y—AT7 7 A NVEMmELE
7
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[ Project Explorer &2 = O

» 2 blinky_dks7g2
4 =5 MyProject
> it Includes
4 2 src
4 [ synergy_gen
> £ hal_data.c
> [n] hal_data.h
> € main.c
> [ hal_entry.c
2 2 synergy
s = script
> = synergy_cfg
1%t configurationxml
|Z| RIFSTG2TH2ADLCBD.pincfg

52: hal_entry.c

W77V =2 a VTR T R T A AN— T B T OMERMRIEAIX, sre/synergy_gen/hal_data.c
TSI ET,

W7 427 NV sre/synergy gen D7 7 A JMIEL LRNTLTEE, ZIH D7 7 A /L% [Generate
Project Content] 7~ & > A 7= N2 EFE I ET,

5 77U —vara—REZZLBMLET,

124 Synergy Configuration [MyProject]

1 /* HAL-only entry function */
2 #include "hal_data.h”
3 —wvoid hal entry(void) {
¥ 4 I /* TODO: add your own code here */ I
5 }
<]

® 53: hal_entry.c [Ca—H—a— F#Ei0

6) [Project]>[Build Project] #7 U » 7 LT, Ymr¥ =2 /L RLET, BELTLENL R T — %Rk
LET,
ROF 2a— MU TNATHE, ERROFIEEZFATLCT Y r—vara— REiBNT 5 HEC O TR LT
WE$ : F=2— U 7L Using HAL Drivers - Programming the WDT

WDT Ofilix HAL L)L 7 7 77— 3 > C, RTOS # A L ¥ AL, HEEY 2— NV Da—HF—H 1 FIZiL,
hal entry.c [ZIBMTE AN 2T 7V r—rara—RbaEnEd,
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3.1.10.2 ThreadX 7 7Y r—3 >

ThreadX %l L 7= RTOS ®fI7 7'V 7r— 3 v a— R4 5121, ROFIEZETLET,
1) [Threads] # 7 & H L TAL v RZEBEML ET,
2) ZOALy RO—ED4Hi% [Properties] £ = —CREL 7,

3)) TOAL Y ROTRTORIANR—=L Y YV—2A%HERL, RELTWBEYIAHLSL KT A X—D XD
72, ISDEIC L »T7 77 &N T _RTOERERBREZMRI- L £,

4) Ay RAETV =7 MEMRLET,

5) £ALy RAT7 V=7 hO—E DA% [Properties] £ = —THEL T,
6) MBS L TEHIZA Ly RZEBML, FE1 D S 20V RLET,
7) [Synergy Project Editor] C [Generate Project Content] 78 &% > 2 L £ 97,

8) [Project Explorer] £ = —"C, sr¢/my thread 1 entry.c 77 A VEXTNVIT U 7 LT, Y—AT77A)V%
ELET,

[ ProjectExplorer 22 © 5 ¥ = H
] i P =

- £ blinky_dks7g2
a 5 MyProject
> kit Includes
a 2 src
4 7. synergy_gen
- €] hal_data.c
. [k hal_data.h
. €] main.c
- [€] my_thread_1.c
. [h] my_thread_1.h
- [€] my_thread_2.c
> [h] my_thread_2.h
- [g hal_entry.c
my_thread_1_entry.c
- [€] my_thread_2_entry.c
» 2 synergy
> = script
> [ synergy_cfg
ﬁ'} configuration.xmil
=| RIFS7TG2TH2A01CED.pincfg

B 54: RTOS7FY7—>avRISDE£RT7AM)L
H: 77— 9 VT B 7 A N —ICBE 72§ T ORERURIE AT, synergy_gen/my_thread 1.c
& my_thread 2.c THIHHL SV E T,

HE 7 4L 27 bV sre/synergy gen D7 7 A JVFEE LR TLZE0, ZTUH D7 7 A VL [Generate
Project Content] AN & » Z 447N EFEZINET,

9) 77X r—vara—KReEZZlBmLET,
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15% *Synergy Configuration [MyProject] I@ my_thread_1_entry.c &5 I

I’ My Threadl entry function */
#include "my_thread_1.h"
—voilﬁ_mv thread 1 entrvivoid) {
/* T0DO: add your own code here */ |
= while (1) {
tx_thread_sleep(1);
h

}

[F=- I (. RN, I S TR

E 55: my_thread_1_entry.c AD1—H—a— FDiEMN

10) ROAL Y RTFEIEL11D 9 20K LET,

11) [Project]>[Build Project] #7 V v 7 LC, u¥=7 hEaE/VRNLET, BELILENL R T — &ML
L%,

3111 7oz H rDTINYY
TVl NOWENZT =72 LTRTTHE, TR T %o TT SV r—vaazR—RFLy»
n— RLT, F7T&ET,
TV —varET ANy T HIIE, ROTFIEEZFITLET,
) TR TTAarOffichsd Ra v 7S X7 A =2 —T [Debug Configurations] 3% L £,

#'l@“l'?@@ 5 ~ {5
£ 1wWDT_Application Debug
[E7 2 blinky_dks7g2 Debug
€7 32 blinky_s3a7 Debug

Debug As 4

I Debug Configurations...

[,
Organize Faverites... =

® 56: [Debug Configuration] ¥4 7 04 OFEUH L

2) [Debug Configuration] £ = — T [MyProjectDebug] & L CU A b TWbp ey 47 U v/ LE
R
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.
Debug Configurations
g g

Create, manage, and run configurations

= —+,
= 3C| H 5 Mame: MyProject Debug

[€] C/C++ Application
[E] C/C++ Remote Application
[E7 Debug-only MyProject
[£] GDE Hardware Debugging
[£7 GDB Simulator Debugging (5H, RL78, RH&50)
1kt GHS Local C/C++ Launch
[E7 Renesas GDB Hardware Debugging

[£7 blinky_dks7g2 Debug

blinky s3ai Debu

Project:

C/C++ Application:
Debug/MyProject.elf

Build (if required) before launching

| E main ﬁfﬂDebugger = Startup IE‘E,-Source £ Cemmon

Browse...

Variables... ] [Search Project...] [ Browse... ]

[£] MyPraject Debug Build configuration: | Use Active

g

(71 Enable aute build

@ Use workspace settings

[£7 Renesas Simulator Debugging (RX only)

4 | n F

Filter matched 17 of 21 items

Y
(?/.

() Disable auto build

Configure Workspace Settings...

Apply Revert

Debug ] ’ Close

K 57: [Debug Configuration]

3) A% > R7 1 ® SEGGER J-Link 7 /3> /7 % 7213 SEGGER J-Link On-Board (9~XT® Synergy DK 15
FOSKIZEEND) ZE->TR—RKEZ/Y a8k L, [Debugl 27V v 27 LET,

¥ : J-Link OfEHFIE L R— RE /XY 2 AT 5 HIEIC DWW TIL, Synergy ¥ MIEEND I A v 7 R

= bTA REZRL TSN,

3.1.12Synergy 7O x5 FTH TraceX DfEHA

E : Synergy 7’11 V= 7 [T TraceX & fli 9 2T, Synergy Gallery 7> 5 TraceX Y 7 bV =T %X U7 1u—

RLTA YA M=V LBERDHY E7,

TraceX [ZARA RR—=ZADGHY =N T, VTNVEA LDV AT EAXRY NI T 7 4 HVICERTEET,
TraceX (X5 —57 > b T NA ADT = F ZIE LT, AL ST DOTOIZT =2 2FKRLET, Synergy 7 /3
A A® TraceX 73— 3 > 73 Synergy Gallery 7V =7 %4 hinbH XU m— R TX | Synergy 71 & A LI

EATE £,
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TraceX ZfEMT 521X, ROFIRZFEITLET,
1) [Threads] # 7&#fH LT, ALy KOT a7 47 4> RUD TraceX Z AN LET, TraceX /3

77 =0T 7 )V h4IL g tx_trace buffer DFE FIZ L E T,

O Properties 52 | Problems

Property
4 Common

Error Checking

Max Pricrities
Minimum Stack

Tirner Thread Stack Size
Tirner Thread Priority
Trace Time Mask
Tirner Process In ISR
Reactivate Inline

Stack Filling

Stack Checking
Preemption Threshold
Redundant Clearing
Mo Timer

Motify Callbacks

Inline Thread Resume Suspend
Mot Interruptable

Value

Enabled (default)

Enabled (default)
Disabled (default)
Enabled (default)
Dizabled (default)
Disabled (default)
Enabled (default)
Disabled (default)
Disabled (default)
Dizabled (default)
Disabled (default)

Event Trace

Enabled

58: TraceX MRE

Trace Buffer Name
Trace Buffer Size
Trace Buffer Number of Registries

AMoe R R T

g_te_trace_buffer
65536
30

L S I

2) [Window]>[Preferences]>[C/C++]>[Renesas]>[TraceX] CTraceX 7 7'V 7 —3 a U ~D/NAZRE L ET,
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> NWIN
SEEH
Synergy Software Package User’s Manual

BISLDBA%S > e? studio ISDE 1 —H—7# 1 K > Synergy 7Oz +TO TraceX D&M

i N
Preferences L@g

type filter text [ TraceX = - -
> General
4 C/C++

Appearance TraceX Path: B
Build

Code Analysis
Code Style
Debug

Editar

File Types

- Specify options for TraceX Debugging

w7

v W

w7

m

Indexer
Language Mappings
Mew C/C++ Project
Property Pages Sethi
4 Renesas

£

7

Ermulator

Language Settinl
Launch Settings
Reneszaz Pack Di:
Reneszaz Toolcha
Smart Browser

> Smart Manual
TraceX
1 |TWSS|LIFIFIDrt b ; [Restore Defaults][ Apply ]
@ [ 0K ] [ Cancel l

59: ISDE TraceX /3R

3) [Run]>[TraceX] T [Launch TraceX Debugging] % #&fR L £ 97,

Run | Window Help
E TraceX

@, Run Ctrl+F11

-

E Launch TraceX Debugging...
E Update TraceX Data

Ly

60: ISDE TraceX &2Eh

4) [TraceX Debugging] 7 « > K7 C., [Buffer Start Address] {Z &g tx_trace buffer. Z#&E L £,

5) [TraceX Debugging] ¥ « > R 7 C, [Buffer Size (bytes)] = FNA 1 D7 /X7 4 7 4 KU TEIR L7y
77 YA RTHRELET, 7740 MI 65536 TT,
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BISEDBARL > o2 studio ISDE 1—H—H A K > Y—LFz—UBENEE

EE——— x|

TraceX Debugging
€3 Enter buffer start address

Buffer Start Address: [5g_tx_trace buffer

Buffer Size (bytes): |65536
I~ \Update Existing F

E 61: ISDE TraceX /3w 4

6) [OK]Z=7Vv7 LET,
Express Logic ££:D ™7 = 741 hIZ TraceX OFE LUWMEH HiENTEH ST ET,

3113 Y—IILF T —VEBEDNETH

FHT2Y N TF 2= Z2EBET L ENMERGENHV T, (L& 2E, 2010 TORELL V%
BELIEY, Vo= A47 7Y 2BMT 25628 TY,) 20X REEAITH 2L, ISDE T, 7'rm
V7 NPBINENTREET A = 2 — 5 [Project] > [Renesas Tool Settings] # =N L ET, WKORAT Y —
va v ME, GNUAmM Y — v F ==V ORELA T a7 Rk L TWET, ZOXA 7 a7 0oL, i+
HY—=NFx—IlLo THETRRD ET,

R11UMO0091JU0110 Rev.1.10 85 of 1897
2019.03.01 RENESAS



> IR
SEEH
Synergy Software Package User’s Manual

BISEDBARL > o2 studio ISDE 1—H—H A K > Y—LFz—UBENEE

Properties for Synergy_Project

e A 22T - - —
| Settings ATET T
|> Resource
Builders
4 C/C++ Build Configuration: [Debug [ Active ] '] [Manage Conﬁgulatiom...]
Build Yariables
Environment
Logging &3 Tool Settings | /- Build Steps | ' Build Artifact | i3 Toolchain | it Binary Parsers | @ Error Parsers |
Settings
Tool Chain Editor (25 Target Processor ARM family [cortm(-rn-t -
[ C/C++ General (# Optimization . :
Project References @ Warnings Architecture [Tooicham default -
| Run/Debug Settings (% Debugging Instruction set [Thumh {-mithumb) -
| i 3 Cross ARM GNU & bl
| » Task Repository «® ‘;oss ssEmbler [7] Thumb interwork (-mthumb-intenwork)
(&2 Preprocessor
| @ Includes Endianness [Tooichain default -

| & Warnings
| (# Miscellaneous
| 4 B8 Cross ARM C Compiler FPU Type [Tooichain default -
(5 Preprocessor
@ Includes
(# Optimization Abpchfd family | Generic (-mcpu=generic)
(# Warnings :
(2 Miscellaneous Feature cro Toolchain default
4 %3 Cross ARM C Linker

(2 General
(# Libraries Feature fp Toolchain default

Float ABI Toolchain default -

Unaligned access [Tooichain default -

Feature crypto Toolchain default

| @ Miscellaneous

| a4 B4 Cross ARM GNU Create Flash Image
@ General Code model Small (-mcmodel=small)

4 %) Cross ARM GNU Print Size
@ General

Feature sitnd Enabled (+simd)

Strict align (-mstrict-align)

Other target flags

I m |

l Restore Defaults ] [ Apply ]

@ [ ok ][ canca |

®62: ISDEOSzY bY—ILFI—UHE

BREDAA—TI7T a2l POAA—TFT, BEHROT =7 hOARTHETT,
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> I
SEEH
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BISLDBASS > e? studio ISDE 21—H—H 4 K > hRELKR— KRv4y (ThR4ELBSPI) DR

YoB—0, FFEAEY BT v a OGHEHET2REX. EHTL27 A RZEEDOAZ ) T T 74
TSN E T, ERENTZAZ VT N7 74 0E7 a0y ey MIEE, A7 V7 N7 5 0 —|THN
ENFET (2& z2E, /script/STG2.1d),

3114 h RBA LKRK—F/RvYy (ThRX2LBSP1) OERK

& A ED Synergy —H—1%, fEHED Renesas Synergy " — FOWTd (72 & 21X, DK, SK) TH¥ %
BIUALET, Lo, (RETHAWIZLTS) Z0IE & A ER, WP Synergy 7731 2 & B E O
AL DR— RERBET D LR ET, ZOL T, HEOHAZ LR — RIZESWTH LV Synergy
TVl NEERTEDLL) MADOH AL AR— KRy 7 BERLIZ0ERS 2T HTLE I,
ZITIEEDOHEERHALET,
AL LR— Ry 7 OFERUCLERFIRIL, RO LB TT,

1) LW Synergy 72y x 2 FEERRLET (WAFZ LR — KRy 7 2EKT 2R — Rk biEWAR— R

ERIZLET),
2) AHDOHAZ AR —RIZHELT, BSP, Z7uv s, EVOREENAZ~A XLET,
3) WS ONDEET 7 A NEHTREL T, R—FHED AL~ A X LET,

4) 7uTzl FEEALRLET (ENVKRTDHHAZ AR— RSN T eY=7 N ThHDH I LR
LET),

5) User Pack Exporter Zfiffl L C, W AKX LR — K Xv 7 Z{ERk LET,

COBET, FILWHAFLR—=KRy DT AL LT, HEODAZ AR—REKIZH LW a2
k& {ER L CHE T,

FELWFIHE
FeiE/N—3 a2 0 SSP(SSP v1.2.0-b.1 72 &) D H A K AR — K3 7 Z AT 5121 BL FOFIEICHEV F T,
P AR EERE A T/, 1AR Embedded Workbench® for Renesas Synergy™ (= = DFEREIL7F L FH A,

1) e®studio v5.2.1 ((7213FNLE) T, BSP Fuy =2 b7 FL— b2 LT, 2—F =21 2

F—/L L7z SSP /X— = (SSP v1.2.0-b.1 72 &) D7D H L Synergy C 71 =7 h&{ERRK L
T, A—RiZiE, FIHATRERZRR—FRDOIH, LI AX AR—RIZRLIEVWHLOEZRIRL ET,

2y 7mPx/ FEERLIEDL, oY=l PHNOBEFOY VKT 7 A4 V& a2 — L T,
"MyCustomBoard.pincfg' 72 E DIEEDOLARNIETE L, DAX LAE WK T 7 A VOL4RTE LET,

3) WIZ, LFOFIEIZHE, [Pins] X 7 DT 4 Xab—HE HILWOWHAZLE U HERT 7 AV
OV EZET,
a) BAET 7 7 4 7 7% pincfg 7 7 A /LD [Generate Data] 78 v 7 A% A4 712 L £7,

b) TNHE T A=a—THAZ hpincfg 7 7 A /WIZHI Y % X | [Generate Data] 8 > 7 A% A 2 LT,
T —Z RS Tg bsp pin cfg’.] ZALET,

4) BSP, /7 my 7 ErOZNENADET T, HAZLR—RIEDLETRELZNDAZYAALET,

5) [Pins]. [Clocks]. [BSP] D% 4% 7 COHAH~A X% 5T Li-#. [Generate Project Content] & 2 U > 7
LTEREND 7 7 AT v 7F—FLET, [SaveAll &2 U v 7 LET,
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> I
SEEH
Synergy Software Package User’s Manual

BISLDBASS > e? studio ISDE 21—H—H 4 K > hRELKR— KRv4y (ThR4ELBSPI) DR

6) A— RO 7 4 /L4 'synergy/board/<xxx>' ZHRE L. U AKX LR — RLIZHEDOEET
(‘synergy/board/my_custom_board’. 72 &),

7) 7 7 AV ‘synergy cfg/ssp_cfg/bsp/bsp board cfg.h’ ZfafE L T, RO L IIZ 4 fTHZAR— R/RR|TEX
jﬁi\i—jﬂo

#include "../../../synergy/board/<xxx>/bsp.h"

FRADLTOLIICELTLET,
#include "../../../synergy/board/my_ custom board/bsp.h"

[Save Al 7 VU » 7 LET,

8) WO FNET, 77 A/ bsp board cfgh D7 v/ X7 4% [VU—FRHEH| [TEEL, ey hE2EL
F¥p ezl hFx2INBRVEOICLET,

a) bsp board cfgh #4727 U 2 LT, [Properties] Z &R L 9,
b) [Resource] 7 U v 27 LET,

¢) [Read-only] N> 7 2% AN LET,

d) [Apply]. [OK]DIHIZZ U v 27 LET,

9) YurxZ bEENRLET, (ZOFET, HLIIERLIEZR— KXy 7123 vy FBE
WICENL RENDZ 2R LET,)

10) T LWAAZ LR— KNy 7O ZAR— MU ZGT 212F, 7vny=2 bahA27 ) v 7 LT,
[Export Synergy User Pack] % 3R L £,

R) Export Synergy User Pack...
63: [Export Synergy User Pack] 7 « '— FDiEE)

[Export Synergy User Pack] 7 « #— K2NEE) L £ 7,
11) [Create a board pack] & ER L £,
12) HrLww Sy 7 OgEiEHELET,
. & sgfl;o AT D5AIEL. HHTE LT <e2 studio base dir>/internal/projectgen/arm/Packs/ % 5 7E L

+ IAR Embedded Workbench for Synergy % 3 28561k, BT LT
<SSC base_dir>/internal/projectgen/arm/Packs/ % &5 & L £ 7,

13) v 7 OFEFRET D121, [PackVendor], [Pack Name], [Pack Version] DEFHZ A LE T, Sy

JONR—=TaE, ZORy 7 EEBIIHEHT D SSP A=V a VIS EHIMERHY T, TD
FEFR WO LS Z2HEHEICA Y £7,
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SEEH
Synergy Software Package

BISLDBASS > e? studio ISDE 21—H—H 4 K > hRELKR— KRv4y (ThR4ELBSPI) DR

User’s Manual

Export Synergy User Pack

Export Synergy User Pack

Export project components and settings to a user pack

Pack Type

() Create a standard user pack

(@) Create a board pack

= e

Em

Pack Details

Location: C/Renesas/e2_studio_v5_3_1_001/internal/projectgen/arm/packs
Vendor. MyCompany

MName: MyPack

Version: 1 .2 . 0 - bl

File name: MyCompany.MyPack1.2.0-b.1.pack

Pack Supplementary (optional)
Description: <Optional =

URL: <QOptiona

W

Support contact:  <Optiona

W

License info: <0Optional=
@' < Back | Next = | l Einish l [ Cancel

B 64: Synergy 1—H—/Rv I DIYRKR—FEME

Next] #27 U v 27 LET,

14) WOEHE T, R— Ra s R—x> FOjEMAZTEE L E£7 ., [Board Component Name] ([Sub-group] 7 1 —
JV R) | [Board Component Variant] (473 = ) | &> [Board Component Description] (47> =3 ) |
[Board Component Version] (/X7 D=2 g U ERIC A=V g VEEH) 2 AN LET,

15) [Board Name] & AJJ L £,
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SEEH

Synergy Software Package

BISLDBASS > e? studio ISDE 21—H—H 4 K > hRELKR— KRv4y (ThR4ELBSPI) DR

User’s Manual

& :

HYFEI,
FOREE, RO XS REEIZRY £,

Export Synergy User Pack

Export Synergy User Pack

Specify board details for the export

Board Component

I:I\E/lﬁl

] (&)

Vendor. MyCompany

Class: BSP

Group: Board

Sub-group: my_custom_board

Variant: <Optional=

Description:  Description of my custom board

Version: 1 .2 0 - bl

AP version: - <Optional >

Condition ID: <Optional > m

Board Description

Board name: my_custom_board

Board ID:

board.my_custom_board

[Do not affect source template attributes vl

l < Back

“ Next > | l Finish

Cancel

65:

Synergy 1—H—/8v I DT Y AR— MEIHE 2

ZDAR— K4IL, synergy/board/<board folder name> (Z& % 7R — N7 4 /L XA —E S & 5 M E)N

16) V4V —FRE@EALED [+] TAarv2EALT, R ZIlED7 7 ANVERRLET, BHOD X
BLE R T 7 ANENAZLR— R —AT7 7 A Va2 <BIRL, [Add] 227 Vv 7 LET,
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> I
SEEH
Synergy Software Package User’s Manual

BISLDBASS > e? studio ISDE 21—H—H 4 K > hRELKR— KRv4y (ThR4ELBSPI) DR

Add/Edit Component Files e
Available project files: Compaonent files:
= | 7| ® B
|_|i§3 configurationxml £ |=/ my_custom_board.pincfg
| E. my_custom_board.pincfg | 4 = synergy
b [|& script | ||Add > 4 = board
: |_|[J_-7 SrC | » [= my_custom_board
4 || synergy I
a f'g board
» mf'c; my_custom_board -

Include paths:

OK J [ Cancel

66: VKR—R2 T 7 AILDENMETRE
17) [Component files] <A1 > T*pincfg 7 7 A VEZBR L WET A 227 ) v 7 LTI 7 ANT0NT ¢
EROLIIHRELET,
+ [Category] 7' 1 /37 1 % source [ZEH L £,
* [Attribute] 7'®2 /X7 ¢ % template [IZZEH L £,
[OK] %27 Vv 7 LET,
18) [OK]. [Finish] 27V v 7425 & FE LLEHINCH A X LR — 28y 7 MER SNV E T,
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> I
SEEH
Synergy Software Package User’s Manual

BISLDBASS > e? studio ISDE 21—H—H 4 K > hRELKR— KRv4y (ThR4ELBSPI) DR

Export Synergy User Pack @

The new user pack has been successfully created:

C\Renesas\e2_studio_v5_3_1_001\internal\projectgen\arm\packs\MyCompany.MyPack.1.2.
0-b.l.pack

o]

®67: EXRITERIhFEARZLR—F/IRvY

HLWH AR LR — KXy 7 %7 XA M3 DI2IE, FrL SynergyC 70 ¥ =7 FaAEAL L, R— F&i%E
RI BB, VA RDBHEON AL AR— RERIRLET,

Device Selection

SSP version: [1.20-b.1 v
Board: lmy_cusmm_board vl
Device: R7FSTG2TH3AQL1CFC D

®68: HRELKR—FIZESWEHFLOLTAD Y FOERL

TaYxV NEVER LT 5, Synergy Project Editor #[H &, BSP, 7 u v/ ELUDEXT THAX~
A AONEEMRLET, Fho, AV K=K bOY T HHERLET, BHDOH A X LR — K73, BSP
DAR—FRaryR—x b LTERREINTWDET T, a0 RN—X P DRI RT—Y NV ES
PEDLEL, WAZLR—FRy 7 77 ANBFERRISNET,
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> I
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BISLDBASE > e? studio ISDE 21 —H—#H 4 K > hRELI—HF—1v I DR

Components
Component Version Description
[C] custom 1.2.0-b1l CUSTOM Board Support Files
[ ™ my custom board 1.2.0-b.1 Description of my custom board |
[ 5124 dk my_custom_board [Pack: MyCompany MyPack.1.2.0-b.1.pack] port Files
O s3a7_dk 120-b1 S3A7_DK Board Support Files
[0 s5d9_dk 1.2.0-b.1 S5D9_DK Board Support Files
[0 s7g2_dk 1.2.0-b.1 57G2_DK Board Support Files
[0 s7g2_pe_hmil 1.2.0-b.1 57G2_PE_HMI1 Board Support Files
[0 s792_sk 1.20-b1 S7G2_SK Board Support Files

E 69: [Components] 2 TTDHRE LR—FNRYIDRT

TV —varya—REBIL, WAZLR—RFETTeY e hOENLRET Ny T2{TH L
MTEDHEIIMRY LT,

3115 AR A LaA—HF—1y I DER
[Export Synergy User Pack] 7 « #— R TiX, JESSP (0F D W AKX L) a2 R—%2 K, RTOS AL v K, SSP
AR MREDO LI RIEEE BB NAY ba—F— Ny 7 BERTHZ L b TEET,
WOBERIIT I AKR— M TEEHA,

o SSP AV R—F 2 b &SSP Y —AT 7 A (72 & 21X, <Project>\synergy\ssp)

« SSPAERT 7 A/ (7= & 21X, <Project>\synergy cfg\ssp cfg)

AL DA—P =%y 7 BERT HIIE, W AZ LaryR—xr heagbruad=r N THZ U v 7 L,
Synergy User Pack Exporter & FEOMH L &9,

BAIOMWE T, 7Ny 7 OFEFA & LT [Create a standard user pack] ZiBIN L, /X 7 OFEME AT L E 9, [Next]
27Uy 7 LET,

2 ZBHOBA T, T7 AR—bT2570V 27 barR—xr b&EIR (E3HER) L, 2R R—x
VRIZEIZZ AR =T HAL Y R AZEIRLES, Next] 27 U v 27 LET,

3FHOBEE T, =7 AR— M DBEED/Ny 7 Fh2RIRT 200 (A7 a ), B LOEEEERT 20
(ATvay), ENLOWGFEITWET, [Finish] #7 Vv 735 &, FBEDHFTICH AL La—HF—,Xy
DERLSIVE T,

¢? studio |3 H A X ha—F— Ry 7 ZFELIY , Ny 7 NO A R—% > & LT, [Components] % 7
IZa iR —32 F&FRLE T, [Components] Z 7 THTFNMND I R—F 2y FERIRTLHE, TR o
Txr MLBMERET,
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> I
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BSEDBA%E > e? studio ISDE 1 —H—7# 1 F > e? studio ISDE i [ LD

3.1.16 e2 studio ISDE R L D&

3.1.16.1 SSP ) J — X DE

Synergy Gallery 7 = 7% A N TIXSSP DS EFIFERV U —RA Ry 7 ZAHLTWET,
SSP /Ny ZITIF 2 flfHH VD £,

1) XY.0-5E272 SQA ZETAEREY V—RA, XY Ny 7 EFNEGENET,

2) XYZ-UU—2&ENEXY0R—Tay (X= AV v—, Y=~vAF—, Z= o F) SN 3y
FIU—Z, XYZ Ny 7 CEBMNEFIZET SN EY a— ARG ENET GERARXY.0 v
TEENEEA).

XYOAEEV YV —RIMAT, HEDOXYZ Ry F VIV —R%e A LA R—NTHILENTEET,
7ol z2IE, MDOSSP A=V g &ALV ANV THTENTEET,

+ SSPVIL.1.0: AFEY U —=

o SSPVLLL: WD/ Ny F VY J—2R

« SSPVL.12:2[BHD /Ny F VY Y —2R

e SSPvI1.1.3:3BHD/ Ny F IV J—2R

H iSSP Ny F VI —AALVAM—=FIZEVURTON Y F VU —=ZARLEFEY ) —ZANA VA R—LEND T
LHHET, FEMICONTIE, SSPA VA F—bua ZEBRLTLIEE N,

Synergy Project Generator = 7213 Synergy Project Editor @ [BSP] % 7 C SSP /3— 3 > (SSPv1.1.3 72 &) %
KR35 &, e?studio A Y Y 2—va VEERENL, 70V x7 MIEDBHEOICHIET 5 SSP =2 R —*
Y F (AFETZ5E) 2HBOCERIRL 3, Z ORI, [Components] ¥ 7 CTEY a—LEIL Y I T v
T L EMHERTEET,

Fl—7uyx2 hTHEATELZDIE, AVy—NR"—Vgr b T — "= g U RREILaVR—% hDH
T, 2T RDODSSP A=V g A AR—LLTEE LET,

* SSPvI.1.3
*+ SSPv1.2.0
* SSPvl.2.1

e2 studio - Project Configuration (Synergy Project)

C No BSP module availabB

Device Selection

SSP version: (09103 -|
Board: Q(No BSP module> vD
Device: R7FS7G27H2A01CBD

E70: #BEOSSPNA—LaroAfL YR
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BSEDBA%E > e? studio ISDE 1 —H—7# 1 F > e? studio ISDE i [ LD

ZOYF VAT, SSPvl2l Y=y FEEH LTSS, SSPvl.2.l & SSPvI2.0 WD 3R —3
> R 28 [Components] # 7IZF &N, D7y =7 b THEATEES, 7272L, SSPvI.13 2R —F>
NI 7 4V ZABRIZ X > TERAM S 41, [Components] & 7 IZIXFR RS NVEH A,

B L 72 SSP N — 3 T B/ SSP v AR— kv I CE WA, e studio e Y Y 2 —a v
BIRERIEICE U, FIHARER L DDRINOHRE/NX—Ta VOF LW SSP 2V R—3r v PR BBIREINET,

[Components] # 7 ® SSP =1 L AR—R 2 MR, BINS N/ SSP N—V 3y ([(NyF) N—=Va a5l &
IEfEIZ—E L7254, [BSP] % 7 @ [SSP Version] 7  — /L ROFRIZEL T A4 a LV RERINET,

OB TIEL, SSPv1.13 NERINTWEF, LL, SSPvI.L3 Ty TF VIV —RATT, ZDzdh, 7n
Y/ MIFUURTO/Ry F Y U —Z (SSPv1.1.1 72 L) RAEY U —A (SSPv1.1.0) ([ZHK L, SSPv1.1.3(Z
WTHFEELBRVWEY 22— R EENTWAIREERSH D £3, 2 0BE HFHREH‘RoLZHOE L TRBY , 22—
P—D7arz/ FREL RSN, FREFIEFICETINRNIEE2RTHLOTIELY £HA,

BSP

Warning: Some selected components do not match this 55P versi\(()_lﬂ

SSP version: (09102 N
Board:  |$7G2DK |
Device: R7FS7G27H2A01CBD L)

4 % HAL Drivers
a v all

¥ r_adc A/D Converter: Provides=[ADC]

E71: e?studio avR—2 FTEBDSSP/IA—SaVEA VR M= LEEEOF—BORE

BEBICA VA=A ENTRyF VY —ZXLORETD SSP N—2 g UABBIRT 5 & (728 21F. SSPvl.13 &
AV A R—L L TWAIRILT SSP vl 1.1 #2IN) e? studio $i & Y U = — 3 = VBARERERIL. 72 & 2 B E D SSP
AUR—=FR L FOFH LA —=T g (DFY SSPvIL3) BNRIHATEAEETH, AIHAREZ: SSPvI.1.1l =2
A= he7av=r MZEDET, ZTOZFHX, LATO SSP N—V g v Ea—HF—R3HEICfEE Lz 2
LizLbsboTY,

3.1.16.2 ThreadX Y—Ra— F®M;EfN

[Threads] % 7 %~ C7 a2 =7 NI ThreadX Y — A 22— R&ZBIT 5 FIAZTRD LB T,

1) [Threads] <~ > C [HAL/Common] %7 U v 7 L £, [Modules] ~A > % [HAL/Common Modules] (2%
LY FET,

2) [New]>[Framework]>[RTOS]>[ThreadX Source] Z R L T 72 &\,
3) [Properties] £ = —%f# ] L C. ThreadX RTOS 7' &/ 37 ¢ Z#pk L £,
4) [Generate Project] #7 U v 7 L7,

e2 studio ISDE TR DT 4 L7 kU —IZ ThreadX ¥ — A 2— K& L £7,
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> I
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BASEDBASE > F1— kY 7JL : Your First Synergy Project - Blinky > 21— ') 7JL Blinky

Tl T579A4 0 2% HNWT ThreadX Y — A a2 — REZEETEET, EMIT A B 2A0EEAZSHRL T
<7Z&EV, ThreadX Y —Aa— ROMHIZT 0 Y27 "o a L S V20T Z LIl 2 LICBEL
TLIE&E W,

3.2 Fa— k1) 7JL: Your First Synergy Project - Blinky

3.21 Fa2— k1 7JL Blinky

ZOFa— Y TAOHMIL, ¢ studio ZMEM LIzHMiART 7Y r—va v offikl, 2077V r—va
> ® Synergy " — R ETOIFATFNEZHE U T, Synergy 77 v 7+ — ACERIEHETHZ LT,

3.2.2 Blinky O B#4

3.2.3 AR &4

ZOFa— M) T VEFTT DI LFObDORSLETT,
* Windows ~~— A PC
« ¢ studio
* Synergy Software Package
+ Synergy A — F¥% v k

3.2.4 Blinky AOFHR IO o FOERK

Synergy 71 ¥ =7 FOERERTIE, 77V r—ya Ly BERT D720 DRD AT v 7 T3, ~<—A SSP
Ny 7L, LT T O Renesas Synergy 7~ — N TEIWET 5, /EE A D Blinky % 7V 7 7Y r—
varPnEENRLTWET,

Synergy 71 ¥ = 7 F &HAERT DITITLL T OFNEIZHENE T,
1) ¢®studio ISDE . [File] > [New] > [Synergy Project] DIEIZ 2 U v 7 LE T,
) ZoHLWFuY s ML EMNTET, 2OF 2— Y 7Tk Blinky & WO ARTEMHLET,

3) FAVLAY 4V RUNEADBEAITA B AT 7 AN ERELET, 20—V arDF Ty b
TH—BDTA AT 7 ANME, <ISDEX—ZFT L7 kY >HNOD
ISDE\internal\projectgen\arm\Licenses\SSP_License Example EvalLicense <rev>.xml (Z& ¥V £7°,

4) [Next] #7 VU v 27 L%9, [Project Configuration] 7 1 > K VITBIRINENE RSN E T,
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BASEDBASE > Fa— kY 7JL : Your First Synergy Project - Blinky > Blinky ADHFR IO - FOER

User’s Manual

E‘ e2 studio - Project Configuration (Synergy C Executable Project) [m} X

e2 studio - Project Configuration (Synergy C Executable Project) —

Specify the new project details.

Project Toolchains

Project name | Blinky GCC ARM Embedded

Use default location
[ e e2_studio\workspace\Blinky Browse...

default

License

License file: Change license file
C:\Renesas\Synergy\e2studio_v6.2.1_ssp_v1.3.0-rc\internal\projectgen‘armilicenses\SSP_License_Example_EvalLicg

License Details:

CUSTOMER INFORMATIOM: A
Company: Renesas Electronics America Inc.

UserName: Renesas Synergy Evaluation User

Email: noreply@renesas.com

LICENSE INFORMATION:
Issued: 31/05/2018

v
Visit the Apps Gallery for license file and Pack file downloads
‘:7;' < Back Next > Finish Cancel

B 72: e? studio ISDE O [Project Configuration] 9« > K™ (78— k1)

5) A— KPR — Ry r—T%8IRT 572, [Device Selection] K2 v 7 H 7 U A B HT LR —

R4 Z2i@IR L, [Next] 227 U v 27 LET,
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BISEDBASS > F 21— k') 7JL : Your First Synergy Project - Blinky > Blinky BO#HR IO - FOERL

e2 studio - Project Configuration (Synergy Project) I. =] &J
e2 studio - Project Configuration (Synergy Project) —
Select the beard suppert that you require,

Device Selection Device Summary

55P verzion: ’1.0.0 v] 4 <Device Name>
Speed:
Board:  |S7G2DK -| Memory:
Flazh:
Device | RIFSTG2TH2ADLCBD [] 5
Select Tools Available Tools
Toelchain: GCC ARM Embedded 4 GCC ARM Embedded
Toolchain version: [4.8.4.20140725 - 5 ;"8'4'20140?25
4 Debuggers
Debugger: [None vl <Mone>
a RTOS
Express Logic ThreadX
4 Smart Manual
10 Registers Supported
Software Manual Supported

@ [ <Back || MNea> || Finish

X 73:

e? studio ISDE O [Project Configuration] 2 1 >~ K9 (78— k 2)

6) AT HAR—RKHDBlinky 7> 7L — b %8R L, [Finish) 227V v 7 L¥7,
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BISEDBASS > F 21— k') 7JL : Your First Synergy Project - Blinky > Blinky BO#HR IO - FOERL

|| &2 studio - Project Configuration {Synergy Project) o ) |

e2 studio - Project Configuration (Synergy Project) —

€3 No project template has been selected.

Project Template Selection

" BSP
Q‘ Base Board Support Package for the chosen Synergy family. No RTOS included.

' S7G2-DK BSP
Board Support Package for the S7G2-DK. No RTOS included.

" $7G2-DK Blinky
Blinky for the S7G2-DK.

Code Generation Settings
| Use Synergy Code Formatter

® 74: e? studio ISDE O [Project Configuration] 74 > K™ (48— k 3)

Tnvxy "IMEREND L, a7 D4R ISDE @ [Project Explorer] 7 « > R IZF RSN E
9, [Project Configuration] 7 1 > K7 D4 _EREIZH 5 [Generate Project Content] 782 > & L, AN— R[H
BT 7 A NVEAERLET,
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BISEDBASS > F 21— k') 7JL : Your First Synergy Project - Blinky > Blinky BO#HR IO - FOERL

465 Project Configuration [Blinky] 53 = m

Summa o
Yy Generate Project Content

-
This editor allows you to visually edit the Synergy project settings stored in the c—

BSP
+ Allows board and device selection
+ The board type is optional
+ Board settings can be configured via the Properties window.

Clocks
+ Allows visually configuring of the dock

Pins
+ Allows editing of the projects pin configuration and set up

Components
+ The S5P components can be selected on this page
+ Only those components suited to your selected board and device will be displ™
+ Once a component is added it's properties can be further configured on the T

Threads

75: e studio ISDE M [Project Configuration] % 7

InNTH LT Y= FRER, BRESIL, BV ROMEFENTEE L,

3.2.4.1 Blinky D% E (BT 5540

[Generate Project Content] 78 % > (%, #pk~y X —7 7 A VEAER L, T T L —Fnb Y —AT7 7 A )&
B'— L T, #% 1% [Project Configuration] B[ DIRAEIZEESNT T B = 7 M &KL 7,

7o & 21X, [Components] % 7 DEY 2 —/VORRIZSH DT = v 78 v 7 A% 4 12 L, [Generate Project Content]
REHEMT L ZOEVa—NET BTl MOGENTHTOICBERTXTO7 7 A B a—E i
&N ET, TORULF =2 v IRy 7 R4 7I2T5E, TNHLDO7 7 A VRHIBRESNE T,

3.2.4.2Blinky Y Ay Y DHRE

Blinky 7> 7' L — hZi& IR+ 25 Z L T, ISDEIZLY Blinky 7 7V r—va VHIcZay 7 3R ESNET,
Blinky ® 2 v v 7 f§pli%, ISDE 7 1 > 7k Z 7ICR R ENET (7 17 v 7 OF%EE S M), Blinky D27 1 v
JHERU, BSP 7 1y ZHER T 7 A WITIRAFSILVET (BSP D27 1y V7 RIEEBH),

3.2.4.3 Blinky D E U E&E

Blinky 7> 7' L — R &8 IR_$ 25 Z & T,LEDI 280 &2 5723 % GPIO B> 73 ISDE |2 X ¥ Blinky
TV —va CHICRESIVE T, ISDE OB MR Y 7IZIE, Blinky 7Y r—v 3 VO E RN R
IRENET (B O EEZBM), Blinky O B HERIT, BSPHER Y 7 A VICRTFSNET (BSP OBV RE
M),
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BISEDBASE > F1— k1) 7JL : Your First Synergy Project - Blinky > Blinky 7O x4 FDENL R

3.2.4.4 Blinky AV R—F > FAD/IRT A =S DRE
Blinky 72 2= 7 k&, ISDE 22 > R—F% > hNOKRO HAL 2> R—F > & BEIRISEIR L £,
* I cgc
* r elc
e r_fmi
* 1 _ioport

WTNDLD TR —R Y NORERRNNT A—F ZFRRT HIIE, TNENDO RTARX—D [HALl YV 4> KU
[Properties] # 7 & Hgs@ LET (HAL KT A4 RN—0DiBIMERTEESM),

3.2.4.5 main() DIBFT

main BI%XIE < 7’12 U= 7 b >/sre/synergy_gen/main.c \IZH YV £, ZiE, Fu Y7 MERRERE CAR S
277400 1 DTHY | hal_entry() OFFOH L DA EZFZALTWET, ERIND 7 7 A VOFEIZONT
I, HAL R A N—DBIEREEZSRLTIEIVY,

3.2.4.6 Blinky DY > F)La—F

Blinky 7 7'V /r—3/ 3 13, hal entry.c 7 7 A /VITHEMH S E T, ZDT7 7 A Vd, Blinky 7 m ¥ =7 7
TU—hE@ERLIZ L ZITISDE X > TAEK S, Tu¥ 2”7 D sie/ 7 4V Z—RICRLESNVET,

TV = a NIROFIREFETLET,
1) BSPHAL BN 2 &2 L0, BRI A— RO LED lE#H A §fS L £ 9 (R_BSP_LedsGet),
2) BIREN7=R— R LED %45 GPIO > O )L~V HIGH €% L £,

3) BIRENTVAT Ay 7HELZREG L, LED O NV EBETEL L)/ ay Il B A r—nLy
7 LET,

4 WOHLO%EMEHLTGPIO BENIEZIATLZ LICLY, LEDZ RV LET,
g_ioport.p_api->pinWrite()

3.2.5Blinky 7Oz FOELFKR

FLnwrm =7 k% [Project Explorer] 7 4 > RUT/HA 74 KL, BV RLET,
TuYxl bEENNTLICE, BLTFO3SOFERHY £,

a. A ==—/N—O [Project] 7 U » Z L. [Build Project] Z&R L £7°,

by~ —=TA4arkr )y 7 LET,

c. 7uv=7 b &4 YU 7 L, [Build Project] Z 3R L £,
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BISEDBASE > F 21— k1) 7JL : Your First Synergy Project - Blinky > Blinky 7O x4 hDT/Nv 4

E Synergy Configuration - Blinky /configurationaoml - 2|

a. Project-=Build Project

b. Click

c. Rightclick-=Build Project

® 76: e studio ISDE O [Project Explorer] 7«4 > Ky

EWVRNRETTHE, AvE—UEL RO [Console] Vo« > RIZER I, IR A A =TT 7 A V4
L FDAA=VNOET v a A ANFRENET,

[&3 Pin Conflicts | [E) Console % | 47 Search

CDT Build Console [Blinky]
FINL1SNEd DULLIOLAE: ../SrC/55p_gen/main.c

'Building file: ../src/hal_entry.c’

"Invoking: Cross ARM C Compiler’

C:\Renesas\synergy_e2_studio_4.8.8.26\ISDE\eclipse\../Utilities/1

'Finished building: ../src/hal_entry.c’

'Building target: Blinky.elf'

"Invoking: Cross ARM C Linker’

arm-none-eabi-gce @"Blinky.elf.in™

'Finished building target: Blinky.elf’

"Inveking: Cross ARM GNU Create Flash Image'

arm-none-eabi-objcopy -0 ihex "Blinky.elf™ "Blinky.hex"

"Finished building: Blinky.hex'

"Invoking: Cross ARM GNU Print Size'

arm-none-eabi-size --format=berkeley "Blinky.elf"
text data bss dec hex filename
13688 11a4 5216 20808 4228 Blinky.elf

'Finished building: Blinky.siz’

13:32:15 Build Finished (tock 235.794ms)

77: e?studioISDED 7O s FELFaYY—L
3.2.6Blinky 7O o DTNy Y

3.2.6.1 TNy T ORIREH
AR—FRETTaT =l " eT Xy 79 5(20F, LFOLONRNETT,
« ISDE {Z¥ife 54— K
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e R—KRELBWBETIEIHREINDT Ny HT—

e A vmaryba—JIZ Tl T LAINET S r— g
TV r—varid, vAuearyrbtue—S0NK7 T v vanbETLET, TV r—Ta rEFETE
T RNy 7T AICE, TSV A=Y ardvAsaearyhe—I07 7y vallya sl I AEN T
HVERHY £T, TOODHEL LT, LFO2 50K ERHY £,

« JTAG 7/ I —

o« UART £7213 USB Z# @ U= lAABRT — b — & —

—ERDR— RIZIEA R — R ITAG TNy H—DHBH I TOETHR OB — R TIE, A— N LD~y Z—
B ST AR ITAG T /8 H— DS LB T4,

R—RD2—HP—<=27T /)T, JITAG TNy —% ISDE \Z#5 T 5 HIEEHER LTI,

3.26.2 TV I FIE
Blinky 7 7'V r—a U&7y 795120, UTFOFIEZETLET,
) 7av=2 VHIZT Ny HEFHET 572D, [Run] > [Debugger Configurations] #7 V v 7 LE 7,

Lo

5ee 6 (B0

E 78: e?studio ISDEDF/A\yH 74>

F2FE, NTTA A DOREICH D Ra w7 X7 A =2 —T [Debugger Configurations] Z 4R L £ 97,
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BASEDBASE > Fa— kY 7IL : Your First Synergy Project - Blinky > Blinky 7Oz 9 FDF/v 5

E jul10blinky - Synergy Configuration - sTblinky/configurationxml - &* studio - =] x
File Edit Navigate Search Project RenesasViews Bun Window Help

[& ][4 [ m] 4 pebug v || 2 s7binky Debug v iR O -SRI IO RIS
- RIE Q& P v 5] v s 5w c oy Quick Access| |
L) Project Explorer 3 =k {m) @ Notifications in the Smart Bro... ¢ [sTolinky] Synergy Configurati.. 32 | © O  §I Package 22
. =% Y  Components Configuration G am
v (5 7blinky Generate Project Content ; oo el
5l Includes Component Version  Description Variant . Pz [P | vss
5 sre | racmplp 1.5.0-rc.1  Low Power Analog Comparator... " :./
& synergy 7 rade 150-re.l A/D Converter Provides=[ADC] B o b e il B
- Soopt [ ragt 1.50-rc.1  Asynchronous General Purpose... B [Buo [Pama || oos [ocs
& synergy_cfy ] reac 150-rc.] | Clock Accuracy Check: Provide... i
1 configurationxml == TEh e | Contli Pots Nobarl Prove.. B lvec || vss !au Fa0s |/ Paoe
5 RTSTGENMMCBD‘Pmdg V] rege 1.5.0-rc.1  Clock Generation Circuit: Provi... L Fus
i =/blnky llebug launch 7 rere 150-re.1 | Cyclic Redundancy Check: Prov... = =
7D phcia | rctsu 1.50-rc.1  Capacitive Touch Sensing Unit: ... ' E
] r_dac 1.5.0-rc.1  D/A Converter: Provides=[DAC]
] r_dac8 1.5.0-rc.1 | B Bit D/A Converter: Provides=[... '.
] r_dmac 1.5.0-rc.1  Direct Memory Access Controll..,
O] r_dec 1.50-rc.1 Data Operation Circuit: Provide..,
M r_dtc 1.5.0-rc.1 Data Transfer Controller: Provid...
V| relc 1.5.0-rc.1  Event Link Controller: Provides... .
7] r_flash_hp 1.5.0-rc.1 | Flash Memory: Provides=[Flash] L
71 rflash_lp 1.5.0-rc.1  Flash Memory: Provides=[Flash] .
v] r_fmi 1.5.0-rc.1  Factory MCU Information Mod.., i
] r_gled 1.5.0-rc.1  Graphics LCD: Provides=[Display] ! L
< >
.Summary BSP | Clocks | Pins | Threads | Messaging Components | <
(O] Properties &3 Problems art Browse t ¥ = 0  [iPinConflicts &3 =
0 items
Description 7 Module Pin L
Properties are not available.
< >

® 79: e? studio ISDE O [Debugger Configuration] 7 1 > Ky

2) VAV RUTT ARy H—REZBRINLES, TNy T —FEDERRINTORWEEIL, Vv Ry
OEEWBIZHD [New] 74 2 %227 U v 7 UTHERTHLERH Y £3, EIT 5 L. [Debug
Configuration] 7 4 > K12, Blinky 7 0¥ =7 DT Ry FRENERENET,
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P pebug Configurations

Create, manage, and run configurations

Project:

------ [£] GDB Hardware Debuaging

= (3= —+l,

EREER 4 | - 5= - Mame: | Blinky Debug

It-_:pE filter text Main %5 Debuggeq B Smrmﬂ IS gommorq B Source}
- [7] Debug-only

-[E7] GDB Simulator Debugging (SH, RL78, RHasa) || | | Blinky
C/C++ Application:

----- i GHS Local C/C 4+ Launch

Browse... |

e ﬁ‘& Renesas GDE Hardware Attach

| Debug/Blinky. elf

Variables. .. Seard'_1Project...| Browse... |

Build (if required) before launching

Build configuration: IUse Active

£~ Enable auto build
& Use workspace settings

[~
" Disable auto build
Configure Workspace Settings. ..

Filter matched 8 of 12 items

Ay | HEewvErt |

@

Debug I Close |

[ 80: e? studio ISDE O [Debugger Configuration] ¥« > K™ & Blinky 7AYo b

3) [Debug] L CT 7V r— a7 Ny 7 &G LET,

3.2.6.3 TNy T FIED MM
F Ry JE— R CiL, ISDE I3k DX A7 2 FEITLE£7,

) 77V r—varA A—VEvA/unaryita—J ¥ yra—RL, A A—VENKTZ 7 v aA

EVWZTRTITIIVTLET,
2) main) IZ7 L —2 KA hERELET,
3) AV IIZAF v I RA LV FZ VIV AZ EFHELET,

4 T TENTELIUAZZ, Uy hXT MLOT RLRA%Eua—RLET,
5 Tl T LU ENRELTCNWDAX— T v a—ReRRLET,

R11UM0091JU0110 Rev.1.10

2019.03.01 RENESAS

105 of 1897



> I
SEEH
Synergy Software Package User’s Manual

BASEDBASE > Fa— kY 7JL : Using HAL Drivers - Programming the WDT > Blinky 7O x5 FDE{T

Program Counter

[ startup_s7G2.c 33

aepalfac i
'* Initialize system using BSP. */

64 epeelfbe ;SystemInit();

5 /* Call user application. */
67 eepalfbd main(};

6 while (1)

/* Infinite Loop. */

-

@eee1ThE }
}

®81: e2studioISDEDT/INyHAEYH 4V EY

WM QWD MW &R

wl

3.2.7Blinky 7015 FOET

7 /3Ny 7% — KT, [Run]>[Resume] %7 U v 7§57 [Play] 7 A 2% 227 Y v 7 LET,
y [

B 82: e?studio ISDE F/3vHD [Play] 74 3>

AR— K EDLEDI &~—27 &7 LED 288 L £ 9,

3.3 Fa— k1) 7Jl :Using HAL Drivers - Programming the WDT

33 MWDT 75— 3 Y

ZOT7 TV r—a i, WDTHAL K74 8—® WDT I & » THEEE N TV 5 WDT Interface 2 L £
T, ZORF=a AL N T, ISDE & SSP #fH LT, Synergy MCU ® ¥+ v F K 7 ¥ A~ (WDT) &:1T
NAZAHOT 7V r—ya U EERT A HEICOWTHLET, 2077V 57— 3 03, LT SSP £
Va—VEFRLET,

* Board Support Package (Ah— FH¥R— F v r—)

« CGC (7 v v 7 EpKEIE)

e WDT (U4 vF Ry X A~)

« IOPORT(GPIO)
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BISEDBASS > F 21— k1) 7JL : Using HAL Drivers - Programming the WDT > Synergy SSP & ISDE ZAL=-WDT 7 7)) 45— a VDR

3.3.2 Synergy SSP & ISDE #fRL/=WDT 77U r—3 3 VDR

3.3.2.1 SSP £ & U e2 studio ISDE O AR %

Renesas B Synergy Software Package (SSP) (%, Synergy 7 7'V 7 — a3 VAT H7OD KT A 3—F A
77V =Rzt LEd, SSPid, "= Ny =THR L A ¥ —HAL) F7A "= A= KR — sy r—
Y (BSP) KT A N—, BIXUOBRERENT 7V r—ya 2 ERTA700IEHT5 o7 L —2U—2 7T
TV r—a AL £9, SSP I, eclipse ~X— A D Renesas ¢ studio #i& Y U = — 3 3 BAFEEREE (ISDE)
IZMEINTEBY, EAVF (27 4% —, av (47, Vul—) BEOT ANy 77 2—Xb iR
GNU Debug (GDB) f > % 7 = — A & L £ 9,

3.3.22WDT 7 Y 45r—>ay

WDT 7 7V r—varo7a—Fx— hE PR LET,
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BSP initialises
docks, pins etc

hal_entryl)

2 Initialise WDT

3 Start WDT

Loop Count =30

4 Turn on red LED and delay 4—1,

Turn off red LED and delay

No

Lmi‘:]‘;u"t a4 Decrement Loop Count

Turn on green LED and delay P _T

Turn off green LED and delay )
83: WDT7FU4s—>avmrn—H

3.3.23WDT7FUsr—>arnon—
WDT 7 7Y r—a U OEREDIFILLTOEEY T,

1) main() 2% hal _entry() ZFFOVH L £ 9, BI%% hal entry() (% SSP (2 kX » TIEk &, =2—P—a—Fo 7
L—ARNVAREENE T, WDT o 2— K& Z ORI EML £9°,

2) WDT Z##I#fb LE9, 72720, 7B LEEA,
3) WDT 2V 7L vyiatdbZlickoT, WDT 2B L £,
4) 7RVNLED 723 30 A& L. LED ORENZENT 572U+ v F Ry 7R 7y va SNk,
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BISEDBASS > F 21— k1) 7JL : Using HAL Drivers - Programming the WDT > ISDE T 70O % FDERL

5) FREEOLED BRI LETHR, Vv T Ry 73 7byvadiEth, VrvyF Ry TOXA LT
7 MRIO%, TAAL ARV By FENET, ZORTIE, =T VAR IKILDH & ZITHRVY LED
DHEESKRT D2 L Tl TE £,

3.33ISDETO 7RI Y FDER

ISDE #EE L, V—V AX—AT 7L F 4 —CU =T AR—AT F LA —%2BIRLET, UFDLH LT
L Synergy 77 hERELET,

1) [File]>[New]>[Synergy C Project] DJIAIZIEIR L F 5,

|e® jul10blinky - Synergy Configuration - s7blinky/configurationxml - € studio

File Edit MNavigate Search Project RenesasViews Run Window Help

New Alt+Shift+N > ‘gg Synergy C/C++ Project
Open File... ™ Project...
(4 Open Projects from File System... =3 Other... CtrlsN

L

Close Ctl-w  [Synergy Conmiguration o7

[e®] New Synergy C/C++ Project O X

Templates for New Synergy C/C++ Project

] ’. Renesas Synergy C Executable Project
C/Ce+ " A C Executable Project for Renesas Synergy.

Renesas Synergy C Library Project

.". A C Library Project for Renesas Synergy.

B Renesas Synergy C++ Executable Project
" A C++ Executable Project for Renesas Synergy.

Renesas Synergy C++ Library Project

".’. A C++ Library Project for Renesas Synergy.

? < Back Next > Finish Cancel

84: HmLWLWITRAD Y FOER

2) ISDE @ [SynergyProject Generator (Synergy C Project)] 7V 4 ¥ Rvilic7av =7 by (T2 & 213,
WDT Application). # AJJLET, Flo, VT == T34 BV AT 7 A VERIRLET, Y
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7 N O LW 2389 5 121X, [Use default location] F = v 7 R v 7 A& 4712 LE 7, [Next] &7
Vw27 LET,

E] e2 studio - Project Configuration (Synergy Project) LM

e2 studio - Project Configuration (Synergy Project) p—>

Specify the new project details.

Project Toolchains

Project name VWDT_AppIication GCC ARM Embedded
IAR ARM Toolchain

[¥] Use default location

C\User: \e2_studio\workspact| | Browse
License
License file:
C:\Users \ISDE\internal\projectgen\arm\Licenses\SSP_Licen v

License Details:

CUSTOMER INFORMATION:
Company: Renesas Electronics America Inc,
UserName: Renesas Synergy Evaluation User
Email: noreply@renesas.com

m

LICENSE INFORMATION:

‘7' < Back Next > Finish Cancel |

E85: TFOTzy D (V—FK1)

3) ZOT7 7V r— aid, Synergy STG2 X— A D DK-S7G2 A— RTEUYEL EF, D7, [Board] IZ
IX[S7G2DK] Z &R L £9, 21T LV, [Device] Fu vy FZ o0l ZOR— RTHEASNDIELWY
TANA APNEHBMICHESINE T, V=T o= DON—V a3 U &2FIRL £, J-Link Arm 27 /N v

HELTERLET, ZOT7 7Y r—3 9 U TIERTOS IHEHA SN TWERAN T 7 4/ b D Express
Logic ThreadX D £ £ THWEH A, Next] 227 UV v 7 LT V=7 Fatik LT,
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E} e2 studio - Project Configuration (Synergy Project)

e2 studio - Project Configuration (Synergy Project)

Select the board support that you require.

Device Selection

SSP version: (091,00

Device Summary

4 <Device Name>

Speed:
Board: [:S?GZ DK '} Memory:
1 Flash:
Device | RIFSTG27H2A01CBD &
Select Tools Available Tools
Toolchain: GCC ARM Embe

4 GCC ARM Embedded
4.8.4.20140725
4.8.4.20140526

4 Debuggers
J-Link ARM

4 RTOS

Express Logic ThreadX
4 Smart Manual

Toolchain version: |4.8.4.20140725
J-Link ARM

Debugger:

[ <Back |[ Net> |

X86: AP FDER (/S—F2)

LSEIZTa Y2 T L — FAEIR L ES, RTOS 1M E 2%, STG2-DK BSP #1847 L £,
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E; e2 studio - Project Configuration (Synergy Project) uﬂﬂ

e2 studio - Project Configuration (Synergy Project) —
Select the type of project you wish to create.

Project Template Selection

@ 0 ' 5$7G2-DK BSP
; Board Support Package for the S7G2-DK. No RTOS included.

m

()' $7G2-DK BSP with ThreadX
. Board Support Package for the 57G2-DK with Express Logic ThreadX RTOS.

d' $7G2-DK Blinky

Blinky for the S7G2-DK.

Code Generation Settings
¥| Use Synergy Code Formatter

‘_:?:; f < Back Next FEinish i [ Cancel

X87: JoPzy FOER (/—F3)

4) [Finish) 227V v 27 LE9,

a7 NHMER S, [Project Explorer] = — & [Synergy Project Editor] & = — 2388 & | #%3& ™ [Summary]
27T MERDOBENRENET,

3.34ISDETH 7O Y FDEE

eZstudio ISDE (X, 7BV x 7 NERETHODOLF T a v EBIRTAGUIA V¥ 7 = — A5 2TWAT
W, 7uYxzl MERFIESGERILES ., BEbLEMRSNET,

ISDE (Zi%, EATHOBRIFIZIIS U TEEDOT 4 RUERRT H, WS DND/R—=AXT T 4 T )Miiio o> T
F9, T T AINFDONN—=ART T ¢ T E, [C/C++]. [Synergy Configuration], [Debug] T9, /N—A~XT T ¢
TEETT DL, ISDE O EIZH 2R X U InbH LVWWR—RAXT T ¢ 7RI L E T,

| 0 /s [{0:_% Synergy Configuration H.‘\; Debug

K 88: /S—ARYITF4 TDRER
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C/CH+ X—=AXT T 4 71, a2 — FiREMICEIREI N LA 7 7 b &4t L ¥ 9, [Synergy Configuration] /X—
ARY T 4 7IZIE Synergy VR Y = 7 NERET HIZODERNH Y | [Debug] /N— AT T 4 TIXT N 7
W L7 2 — 22 TWET,
1) vy =7 FNEFET HITIE, [Synergy Configuration] /XS— A7 7 ¢ TRFEININ TS T & 2R
LET,

2) [[WDT_ Application]Synergy Configuration] 73BT\ 5 Z & 2B L £9, BRHELAE RSN TND
AT I TV E T, 22T FRIMMEED X A 2 7 T [Synergy Configuration] % BH < 1213,
[Synergy Configuration] /N— A7 7 ¢ TR EIRENTNWDH Z L & fEs8 L, ISDE OAMIIZH % [Project
Explorer] XA > T configurationxml 7 7 f V& X TV Y v 7 LET,

[ Project Explorer 53 =i

4 [=5 WDT_Application
> [m Includes
PRECR
¢ == Synergy_gen
» €] hal_entry.c
4 2 synergy
= ssp
> = script
» = synergy_cfg
| 5o configurationxml |
=| RTF57GZTH2ANLCBD.pincfg

89: Synergy 7AY I/ Farv 74 Xal—aVRE

[Synergy Project Editor] = —® FHlIZiX, 7 ry =7 NERT 700X TR0 Db 4, 7evx
7 F T, ZHDZ 7 O— M E LRI TH2EELNLEIIRDATRERH Y £, ZNbDX 7T
WCTBLFIZEB L £,
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Summar
y Generate Project Content

Project Summary i

enesas (synergy
Board: S7G2 DK Accelerate Innovate. Differentiate
Device: R7FS7G27H2A01CBD

Toolchain: GCC ARM Embedded
Toolchain Version: 4.9.3 20150529 S7G2
SSP Version: 150

Selected software components:

S7G2_DK Board Support Files vi50
SSP Common Code vi5.0
Clock Generation Circuit: Provides=[CGC] vi50
Event Link Controller: Provides=[ELC] vi5.0
Factory MCU Information Module: Provides=[FMI] vi50
10 Port: Provides=[1O Port] v15.0
Express Logic ThreadX: Provides=[ThreadX] v1.5.0
Board support package for RTFS7G27H2A01CBD vi5.0
Board support package for S7TG2 v15.0
Board support package for S7G2 v15.0

Simple application that blinks an LED. ThreadX RTOS included v1.5.0

o | O Ve
= @E

Summary | BSP | Clocks | Pins Threaﬂs.Mﬁsagmg Components

K 90: [Synergy Project Editor] 2 7

3.341BSP 427

[BSP] # 7 Tl&, R— FRY¥R—F o r— BSP) A7 a 2T 74/ MENWSERTEET, ZOMKED
WDT 71 ¥ =7 MZOWTIE, BEFIFARETY, 7272 L, WDT 24— h A% — hE— R CHHATLHE5IX
[mm&7fom0M7/a/% @RVVx&QVVx&%&ET%ifomeﬁm+x&~b%—
ROFEMIZ DWW TIE, Synergy N— RV =7 2 —H —Xv =27 VESZRL T EI0,

3.3.4.2 [Clocks] # T
[Clocks] # 72l TXAAD I a7V U—INT T T 4 AWVIFERENET, GUL D Re vy T X TRy

I2AEERLT, FEI/uy 7 2R ETEET, WDT IZ PCLCKB ZfiflLEd, 207 uvy DT 7 )b
MU EIFZ 60 MHz T, 7Ry 7 RIOEZHIILTNA I LEAHER LT ZEN,
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Clocks
XTAL 24MHz ! ICLK Div /1 - | ICLK 240MHz
5! PLL Sre: XTAL - | PCLKA Div /2 - [ PCLKA 120MHz
PLL Div /2 : v ! PCLKB Div /4 - [ PCLKE 60MHz
[PLL Mulxlﬂﬁ] - -{ PCLKC Div /4 v > PCLKC 60MHz
PLL 240MH£ —{ Clock Sre: PLL - [+{ PCLKD Div /2 v PCLKD 120MHz
HOCO 16MHz -| |SDCLKout On v |—> SDCLKout120MHz
LOCO 32768Hz 5! BCLK Div ,sz - | BCLK120MHz
MOCO 8MHz BCK/2 : = |—> BCLKout 60MHz
SUBCLK 32768Hz ! UCLK Div /5 v | UCLK48MHz
| FCLK Div /4 v FCLK60MHz

Ho1: ~0vIBRE

3.3.43[Pins] 27

[Pins] &Z 7 TIL. T34 ADE L DEZRET HT-0D T T 7 4 AV —LEFATEET . WDT 7=
7 FTlE, BUOREFIARETT, 0Pl FTET AL A LD TSN 7- 2 D LED 2 L%
TR, TNHDOE NI GPIOE L E LTBSPIZE D H O UORESNTVET,

3.3.4.4 [Threads] 2 7

[Threads] % 7 TlE, EEDO RTFA RX—%2T 0y =7 MLBINTEET, 7y 7 ARRERK, 41X r) 7
arvhbe—7, BLORIO AR = EUHD HAL RIAR3—%, 70y =7 FOFRERFIZ ISDE (L > THE)
BNCIBINENET, WDT 77U 7r—2 3 0% ThreadX U Y — A& L7726, 1B % DX HAL WDT
RIZAN=TIFIZLTLTE &,
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{5 Synergy Configuration [WDT_Application] 53 =

Threads

Generate Project Content

Threads Modules

ﬁ'lﬂ;ﬂu(ommc}n New Nev

g_cgc CGC Driver on r_cgc
g_elc ELC Driver on r_elc Remove
g_icport /O Port Driver on r_ioport

Objects

V'SummaryVBSP7C|ock57Pir!s Threads | ICU Compunentsi

92: [Threads] %7

1) EOXKIZRT X 912, [Threads] 7 « > KW C [HAL/Common] /X% /V% 7 U w7 L %7, [Modules Stacks]
~A %% [HAL/Common Stacks] <A 2720 #E Y Y a—Ta VHBEREICL > Th 600 UHER
ENTEEY 2 — ARFRINET,

2) [New] Z7 YV v 27 LCHIFFRE/ZR HAL RT7A RN—%2F£RTH7 0 Ry ZBREET,
3) [WATCHDOG Driver on WDT] Z &R L 7,

HAL/Common Modules

# g_cge CGC Driver on r_cge | r ‘ I '
Driver (3 Analog »

¥ g_elc ELC Driver on r_elc
# g_ioport 'O Pont Driver on r_iopernt

3 G 3

Connectivity "
Graphics »
Input 3
Maonitori 3 CRC Driver on r_crc

HAL/Common Objects
Power ’ Clock Accuracy Circuit Driver on r_cac
Storage " Data Operation Circust Driver on 1_doc
System 3 Watchdog Drrver on r_nwdt
i s|  [Wedhdog Diveromeod ]
Transfer L l

B93: FELa1—ILRR

#ER L72 HAL WDT K7 A 73— [HAL/Common Modules] 1 (B &L, BRI N7ZE Y 2 — DT
TOREA 7> 2 )8 [Property] B = —|ZFK /RS IVET, [Property] B = —NHEOL FICRRINET, &
IRENZ2 WAL, [Synergy Configuration] /S— A X7 7 ¢ TREINS N TWD Z L 2R LET,
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User’s Manual

% *Synergy Configuration [WDT_Application] 52

Threads

Threads

i HAL/Common
g_cge CGC Driver on r_cge
g_eic ELC Driver on r_sle
g_ioport /0 Port Driver on r_ioport ...

Summary | BSP | Clocks | Pins | Threads | ICU  Components.

Property
a4 Common
Parameter Checking
4 Module
MName
Start Mode
Start Watchdog After Configuration
Timeout
Clock Division Ratio
Window Start Position
Window End Position
Reset Control
Stop Control
NMI Callback

®94: =EDa—LTANT«

HAL/Common Modules

New $ g_cgc CGC Driver on r_cgc

¥ g_elc ELC Driver on r_ele

 q_ioport /O Port Driver on rioport
< g_wdt Watchdog Driver on r_wdt

HAL/Common Objects

Value
Default (BSP)

g_wit

Register

True

16,384 Cycles

PCLK/B192

100% (Window Position Not Specified)
0% (Window Position Not Specified)
Reset Qutput

WDT Count Disabled in Low Power Mode
NULL

= O

Generate Project Content

New >
Remove

/37 A —% [Start Watchdog After Configuration] % [True] />0 [False] [ZZH LET, /T A —X |37
7 4V MAD F £ THUVEH A, [Start Watchdog After Configuration] % [False] ([Zi%E 95 &, WDT K7 A
N—Zxt L (ZD open APl 2 — /L& L TC), WDTARXET HHDD, B LARVWE IR RLET, % T

BT 52 LTS E T,

O] Properties 32 | f Problems

Property
4 Common
Parameter Checking
4 Module
Mame
Start Mode
Start Watchdog After Configuration
Timeout
Clock Division Ratio
Window Start Position
Window End Position
Rezet Control
Stop Control
NMI Callback

i3

Value

Default (BSP)

g_wdt

Register

False

16,384 Cycles

PCLK/8192

100% (Window Position Not Specified)
0% (Window Position Mot Specified)
Reset Output

WDT Count Disabled in Low Power Mode
MNULL

< |

UL

95: WDT JONRTF A LD g wdt I+ v F YT K5/ /3—

[l ¥= O

PCLKB 7% 60 MHz THEI{EL CTWAIRRET, WDT I EDOHEHMND 223 PRICTNA A%Vt y FLET,
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WDT 7 v v 27 =60 MHz /8192 =7.32 kHz

A VKR =1/7324kHz=136.53 ~ A 7 0§

A LT R=13653~1 7 0f x16384=223

Tulxy MERRT 7 AV ELRAF LT, [Synergy Project Editor] D47 LREIZ& % [Generate Project Content]
2o )y LET,

o

Generate Project Content

X 96: [Generate Project Content] /R4 >

ISDElZ7 ey b7 7 A NVEARKRLET,

3.3.4.5 [Components] & 7

[Components] # 7 XS HHICHFEL, 22 Cr/avy=2 MZEENTWVWDHLEY 2 — L EHERTEET,
[Threads] # 7 CE YV a—/L&BINT5 L, FNHDOE Y 2 —/LA [Components] &= — CTHBIFJIZER I F
R

WDT 7u ¥z hCiE, LFOEV2—ARBRINTND Z L ZHER LT EEN,
1) HAL Drivers ->r_cgc
2) HAL Drivers ->r _elc
3) HAL Drivers ->r_ioport
4) HAL Drivers ->r_fmi

5) HAL Drivers ->r wdt
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Component Version
wv ¢% HAL Drivers
v @ all
| r_acmphs 150
"] r_acmplp 1.5.0
r_adc 1.5.0
r_agt 150
[F] rcac 1.5.0
] r_can 1.5.0
J] rege 150
r_cre 1.5.0
] r_ctsu 1.5.0
[T] r_dac 1.5.0
r_dac8 1.5.0
r_dmac 1.5.0
r_doc 1.5.0
[ r.dtc 1.5.0
V] r_elc 1.5.0
[] r_flash_hp 1.5.0
r_flash_lp 150
V| r_fmi 1.5.0
] r_gled 150
r_gpt 150
r_gpt_input_capture 1.5.0
] ricu 1.5.0
[¥] r_ioport 1.5.0
r_iwdt 1.5.0
_jpeg_common 1.5.0
r_jpeg_decode 1.5.0
| r_jpeg_encode 150

B97: avh—Ax2 FDEIR

¥ :[Components] # IR RINDHEY 2 —LD—EIT A A=A I TND SSP D= 3 285 T
R0 ET,

335WDTD&ERENZA IOz H FIT7AN

[Generate Project Content] AN % L ZfJ L LA F DX A7 NFELTSIET,
o r wdt 74/ H—L WDT K7 A N—DONEPKROGFTHER S E T,
— synergy/ssp/src/driver/
o r_wdt_apih MROGFTIAER S L E T,
— synergy/ssp/inc/driver/api
o r_wdth SROGHENER SV E T,
— synergy/ssp/inc/driver/instances

ERDOT7 7 A 1T, WDT HAL 32—V DEHEN 27 7> A LT, TIHD 77 AN, ey k
EAOHNFITEENTOERA, ZHUL WDT O RTAR—=T 7 AL TT, ZHEDT 7 A ILONEDFEM
IZHOWTIE, WDTHAL BV 22— LD RF¥ a2 AL hEER LT F X,

WDT 72 Y= K CTO WDTHAL £ 2 — /L O EHFHITROBETICH D 9,
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» synergy cfg/ssp cfg/driver/r wdt cfg.h

RO T 7 A L DONEIL, [g_wdt0 Watchdog Driver on r_wdt Properties] £ = —® [Common] 5% |2 53T
WET,

T Properties &7
Property Walue {2 *Project Configuration [WDT_Application] [R wet_efgh 2
4 Common 1 * generated config header file - do not edit *
Parameter Checking Default (B5P) 2 wifndef R_MDT_C FG_?&_
4 Madule sdefine R_WOT_CFG_H_
Mame e \ sdefine WDT_CFG_PARAM_CHECKING_ENABLE (BSP_CFG_PARAH_CHECKING_EMABLE)
Start Mode Register = I"t"‘h“c JEMILCFONM 7
Start Watchdog After Configuration  False '
Timeout 16,384 Cyweles
Clock Drasion Ratio PCLK RS2
Window Stant Position 100% (Window Position Mot Specified)
Windaw End Position 0% (Window Position Not Specified)
Reset Contral Reset Qutput
Stop Control WOT Count Disabled in Low Power M.
MMI Callback NULL

®98: r_wdt _cfg.h DRE

E: I HDO7 74 0E, [Generate Project Content] 78 % > & #1372 NTHMERR S, BEANEN EEEX SR
B, MELRNTEEN,

ISDE /. WDT fi® HAL KT A4 N—7 7 A L EART D DITMZ T WDT FIO#ERT — X PS> 7
AE, a—YP—a— REERIZEBMNTEL77ANVLEKRLET, 2677 A NVEZUTFITRLET,

[ Project Explorer 52 = O

2% ¥
a =5 WDT_Application
» it Includes
PREER
4 [ synergy_gen
- |8 hal_data.c
. [k hal_data.h

- [€] main.c
- [€ hal_entry.c

E99: WDT 7O xzHU o740

3.3.5.1 WDT hal_data.h

hal datah 2% 7NV 7 Vw27 L, 77 A NVEROCHERLET,

hal_datah (Z(%, ISDE CARKINT= T B Y =7 MBSy X —T7 7 A VPEMI L TNET, £72, WDT
HAL RZ A N—|ZfE ] &2k, §l, APl OFFEERA~DRA 2 Gl g wdtd A A K o AREIER
~OISR b EENE T,

¥ : 2D 7 7 A Vi, [Generate Project Content] 78 % o & 3 7= DNC AR S H 72D e L7e W T 72 &0,

3.3.5.2 WDT hal_data.c

hal data.c X7V 27 Vv 7 L, 77 ANVERWTHRELET,
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hal_data.c {21Z, WDTHAL R A4 R—=DZ DA > A K » A OHIEREERTH S g wdtd_ctrl NEENTNE
T, ZOREERIL, RIANRN=NA =TIz icgibanszo, I LN T<7ZEn,

g wdt0_cfg DINEIL, [Properties] £ = —® [g_wdt0 Watchdog Driver on r_wdt Properties] Zff L C, Z®
TrANVICRESNET, ZOBERONFIZ, ISDE TITo i ERN K STV 7 WIGA L, [Project
Configuration] D% E A ISDE THRAF I N TV D D Z R L TH 5, [Generate Project Content] 7R & > % il L
TLIEE,

1 2D 7 7 A Vi, [Generate Project Content] 78 % & 3 7= ONC AR S D 72D FREE L 7e VT 72 S0,
3.3.5.3 WDT main.c

BSP DA X — 7 v a— K THOH S5 main() MM S TWET, main() 1, =—F =0 L=
a— RBEEN TS hal_entry() ZFFOH L ET RO T 7 A VA2 S ) ,maine ODNEITZLL T DO L BY TH,

/* generated main source file - do not edit */
extern void hal_entry(void);
void main(void)

hal_entry(Q);

return O;

}
1 : 2D 7 7 A Vi, [Generate Project Content] 7~ &% & & 7= NT AR S LD 72D R LRV T 72 S0y,

3.3.5.4 WDT hal_entry.c

ZDOT7 7 A ML, main() 2> 5O S5 BI% hal_entry() IS TV E T, = —VF =2 LIza—
Rk, 2077 AV ERBEITHEMLET,

WDT 7uy =2 hTld, 2O77AVONEEFEL T, U FOa—RE&BMLET, 20a—KiE, 2o
RE¥Fa A hOMEY 7 v a ildbb7n—Fvy— b aFEE L4,

/* HAL-only entry function */

#include "hal_data.h™

#define RED_LED NO OF FLASHES 30

#define RED_LED PIN I0OPORT_PORT_08_PIN_08
#define GREEN_LED PIN I10PORT_PORT 08 PIN_07
#define RED _LED DELAY_COUNT 1500000

#define GRN_LED_DELAY_COUNT 1200000

R11UMO0091JU0110 Rev.1.10 121 of 1897
2019.03.01 RENESAS



> I
SEEN
Synergy Software Package User’s Manual

BASEDBASE > Fa— kY 7IL : Using HAL Drivers - Programming the WDT > WDT D4R sh3 70z b7 7ML

volatile uint32_t delay counter;
volatile uintl6_t loop_counter;
void hal_entry(void) {
/* TODO: add your own code here */
/* Open the WDT */
g wdtO.p_api->open(g_wdtO.p_ctrl, (wdt_cfg_t *const)g wdtO.p cfg);
/* Start the WDT by refreshing it */
g wdtO.p_api->refresh(g_wdtO.p_ctrl);
/* Flash the red LED and tickle the WDT for a few seconds */
for(loop_counter=0; loop_counter<RED LED NO_OF FLASHES; loop_counter++)
{
/* Turn red LED on */
g_ioport.p_api->pinWrite(RED_LED PIN, IOPORT LEVEL HIGH);
/* Delay */

for(delay_counter=0; delay counter<RED LED DELAY COUNT; delay counter++)

/* Refresh WDT */

g wdtO.p_api->refresh(g wdtO.p_ctrl);

/* Turn red off */

g_ioport.p _api->pinWrite(RED_LED PIN, IOPORT_LEVEL LOW);
/* Delay */

for(delay _counter=0; delay counter<RED LED DELAY COUNT; delay counter++)

/* Refresh WDT */

g_wdtO.p_api->refresh(g_wdtO.p_ctrl);
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/* Flash green LED but STOP tickling the WDT. WDT should reset the
device */

while(1)
{
/* Turn green LED on */
g_ioport.p_api->pinWrite(GREEN_LED PIN, I0PORT_LEVEL_HIGH);
/* Delay */
for(delay counter=0; delay counter<GRN_LED DELAY COUNT; delay counter++);
/* Turn green off */
g_ioport.p_api->pinWrite(GREEN_LED PIN, I0PORT_LEVEL_LOW);
/* Delay */
for(delay _counter=0; delay counter<GRN_LED DELAY COUNT; delay_ counter++);
}
}

WDTHAL RZ A4 "—{.r wdth TEFINTNDHA ¥ 7 =—A g wdt_on_wdt Zi# U T I ET,
WDT HAL R 7 A /3N—(X, r_wdt_ apih TEZEINTNDLA AKX A&MH LT, open API FFOYHH L 218 U
TA—=TrEnEd,

g wdtO.p_api->open(g_wdtO.p _ctrl, (wdt cfg t *const)g wdtO.p cfg);

RONCIES NS /8T A —4 (%, hal_data.c TA > AZ 2 AL E N5 HIBEIREER g wdtd_ctrl ~DRA > % TT,
2FEEHD/NT A—=4L, AL hal datac 7 7 A )V TA U AHX U AMEEINDMERT —F g wdt0_cfg ~DHRA
&Tj‘o

WDT I, KD APIIFFOMH LIC Kk » TR L O S EJ,
g_wdtO.p_api->refresh(g_wdtO.p_ctrl);

IIThH, ZOAPLICESRLIBRMNO (ZOHBEIEME—D) RTX—=21E FIAR=DIDA AL A
D HIBEREER~DRA & TT,
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336 7Oz FDEILFETRE

7’1 Y= 7 M, [Build] > [Build Project] CE/L FLET, 7Yz MIZT R ENV RENDLLERH
D i‘a‘o
Tavxy NeET Ny 7T HITIE

1) #—% v hAR—KERA N PCORIZ J-Link T3y HE#HEGE LET, R—RFROBEBFREZBEALET,

2) e? studio ISDE DM % % [Project Explorer] £ = — T, WDT 7' = 2~ | WDT_Application % /5 2
U > 7 L. [Debug As] > [Debug Configurations] % 3R L £,

3) [Renesas GDB Hardware Debugging] T. LA FIZA~$ & 912 [WDT_Application Debug] ##{R L ¥ 37,

\0? Debug Configurations . - ﬁ
Create, manage, and run configurations ﬁ
X B33~ Mame WOT_Application Debug
type filter text [} Main *_%F Debugger| B Startup| ] Common | &+ Source
[EY Debug-onky -
[€] GOB Hardware Debugging fojecs —_— =
¥ GDB Simulater Debugging (SH, RLTE, RHA50) WDT_Application Browse.. |
ala GHS Local C/C++ Launch /e Agplication:
¥ Renesas GDB Hardwate Attach
+ [T Renesas GOB Hardware Debugging Debug WDT_Apphication.elf
€% WDT_Application Debug Variables... | | SearchProject...| | Browse..
[E7] Renesas Simulator Debugging (RX anly) . . : -
Build (if required) before launching
Build configuration: | Use Active |
Enable auto build Disable aute build
© Use workspace settings Configyre Werkspace Settings...
¥
Filter matched B of 12 items
() Debug  Close |

100: TNy T RE
4) [Debug] RH¥ L #MLET, BHISNEZET Ny IR—AXT T 4 71UV HEZET ([Yes] 27V v
7).
5) =— KX Reset Handler() BA%FE CTEITEINE T,
6) [Run] > [Resume] T3E4T% FBH L £9°, main() @ hal_entry() OO L CIEITHEL L E T,
7 BEFATEHALET,
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FRUN LED A3 IR Z BRAE U £, 30 B0 L7t k0> LED 28 ik & BiAa L. 77\ LED O SR 1EE 0 F9°,

B0 LED WAL TWAR, WDT BT v X —70—LTCTFA_AL A%ty b L., FORRE—47 2 A0
DNIRINTHOFRODLED DERLET, 72720, T HIZER SN TV D & &2 WDT IXEifEL 220
WD, ZOV—F L RIT Ry HEERAL TS EEITERELEEA,

1) ISDE T, [Run]>[Terminate] # 3R L CT7 /N v H&E 1L LET,
2) =4y hAR—FEDY ¥y hARZ 2L E9, LED s EBMB L £,

3.4 IAR Embedded Workbench for Renesas Synergy

3.4.1 IAR Embedded Workbench for Renesas Synergy O {#F

Z D& 7 3 TlE, IAR Embedded Workbench for Renesas Synergy (IAR EW for Synergy) & Renesas Synergy
Standalone Configurator (SSC) Z#fHZ G THliH L. Renesas Synergy Software Package (SSP) # H\\ 727 7
Vor—ya el BT 5 HEICOWTHALET, SSPOT—F7 7 F v d, IAR EW for Synergy & SSC %
EOLIIMEH LT Synergy 7 7'V r—>a VERBTOIDEZEHRELET, ZOY=2T VITHEEND
SSP 7 —FT 7 F ¥ OFEANIONTIE, RO FF 2 A hEaZRLTIIZEN,

« SSPT—X%T 7 F ¥

« BSPT—%7/ F ¥

3.4.2 IAR EW for Synergy & (&

IAR Embedded Workbench |£BIfE, Renesas Synergy 77 » b 74— ANT5EAUITHE /\éz"b“(b\iﬁ‘ L D
IAR EW for Synergy I, 7 FAVHEREZ R L C VY 7 b U = 7RIS &2 g b LIET 5130, Foii7e 37 4+ —
YU AERBLL, 3= YA X MNRICEZ E7,

¢? studio & [7 U< . IAR EW for Synergy |322 472 Y — A I//\/I/OD "] {4 % Synergy Software Package (SSP) (Z

Hi2b L, EDICRERY —ALXVDOT Ny TEARRICLET, BT IIMREINTLY —RAa—F& A5

CLIFTEEITN . AELEVRFELIZDTHZ L cif“é“ FHA, TTYr— 3 a— FOREIC, IAR

EW for Synergy 7 IAR C-STAT® 77 A % & C-RUN® 7F 7 A HEMAANDL DT, =—HF =T oD
VN EFALTCT 7 r—vara— FOREEREEED DL Z LN TEET,

343 ¥ELEERE

s ¥y MERY =& T 0 X R R T A PR ER S

* Renesas Synergy 7 /N A A HICEERKEELEZFEBRTLCHBIOCH a4 7& )07
* Renesas Synergy Standalone Configurator (SSC) ZxI3 2#A ¥ A — b

« a— F4H7Y —/b C-STAT 35 £ O C-RUN % i

o JREIZRHW 4 —7 w P AT &Y AR— b

o V—RAa— REBEBNHEOHBEREZHTAT 2T =T Ny 7
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JTAG/SWD #H R —F L. »n— R7 =7 D RTOS iHIG5F Ny ZH YR — 45 C-SPY® F /3 7
« ETM FL—Z2DHHK— |k
o AFEMIEa— Y —H A KR 77 Ly AHA R ERBITIE U=~ TR

o Am B IABT SV r— a3, F VA4 27 x2—A (EABI) & Arm Cortex® ¥ A 7 2=z ha—
FYVT I T =2T A HE T x—AFERE (CMSIS) (2 HEHL

IAR EW for Synergy DX 7 v m— R & A A b —/LDFE LW FEIZ DWW TIL, Synergy Gallery ® IAR EW for
Synergy UV U —RZ/ — h 2B LTI &0,

3.4.4 Synergy Standalone Configurator (SSC) & (&

Synergy Standalone Configurator (SSC) &, Renesas ¢’ studio #& YV = —3 a VBIRBREICFHES LTS
Eclipse Rich Client Platform (RCP) 7 2V /r—<3 2 . C, Synergy Project Generator & Synergy Project Editor 2%
BEATHWET, SSCIE, /ryr7ar 7 Falb—F Erar7Falb—4 RTIOSAV 7 (Fal—
. 8SP EVa— LK | arT4Fal—% EViAmrarito—Fa2=v k (ICU) 227 ¢F=a
L= e Wo KO a L7 4 F a2 L—X &2z TV £ 6 % IAREW for Synergy 72 & D — F/3—7 ¢
IDE THEHT 25 Z LN TEET,

IAR Embedded Workbench® ( " _—— confi cor (sSC
for Renesas Synergy™ ynergy Standalone Configurator (SSC)

Synergy Project Generator

Synergy Project Editor

AR toolchain for ARM
C-SPY Debugger LRI S

BSP Configurator Clock Configurator

RTOS/HAL/SSP

Confiarator Pin Configurator

Synergy-based
Target Board

B 101: IAR EW for Synergy & SSC D#$ge o v 4

SSC DHEHEIE Renesas ¢? studio A Y U = —3 3 L BIRREREIIC 4 STV % Synergy Project Generator 33 X
U* Synergy Project Editor & [{#ETdb 2728, i AIEIC OV T e studio ISDE o—H— 7 REZBLTL 72
Sy,
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IAR EW for Synergy & & HITHEHT 2 SSC & SSP # ¥ Vv m— REB LU v A h—/7 2 FIEIZOW T,
Synergy Gallery ® SSC U U —RZ /— K& SSP U U —R /— FEZZHL T EE0,

345Y—ILDA VA =)L

V= A A= DI, ROFNEZEITLET,

1) Renesas Synergy Gallery 7> Renesas Synergy Standalone Configurator (SSC) ## 7> m— KL T, A~
A h—/L L %7, [Development Tools] D FIZEE SAVTWET, T 74/ DA LA M—LT 4 L7 b
U I& C:\Renesas\Synergy\SSC_<SSCversion> T3,

2) Renesas Synergy Gallery 7> Renesas Synergy Software Package (SSP) # X > ua— KL T, f A h—
NLUET, A A=A HUZ SSPOA A M—=AT 4 L7 M) ZEET DL IRODHNET, SSP A
YA R—=ZZx L, HANZ SSC AALVAR—N LT 4L P ERBBELET (2L 2.
C:\Renesas\Synergy\SSC_<SSCversion>) ,

3) Renesas Synergy Gallery 7> IAR Embedded Workbench for Renesas Synergy & # V> v — KL T, A > A
r—LLFET, IROTFNETIAR Embedded Workbench %1 > A b —/L L 7,

a) Web 77 72 URL https://synergygallery.renesas.com % AJj L. Renesas Synergy Gallery 7> 5
IAR Embedded Workbench for Renesas Synergy # % V> 2 — R LE7J, 4B ZAZAFLTTA
T A EBFT 2 HIECONT Y, R CEITICERNH D 57,

b) ¥ m—RLIET7 7 A MIEENTWDA VA =T 2FITLET,
¢) IAR License Manager D5 RIZHES>TT A B AFFH2 AT LET,

1 : IAR EW for Synergy 7 A &> A2 XV, =—+ —[% IAR Embedded Workbench ® = D7 ¢
va rEMAT MR 25 S E 923, Synergy Standalone Configurator O I (X & 725D Z
A B APMETT,

3.4.6 IAR EW for Synergy & SSC T® Renesas Synergy 7O < 9 FDER

IAR EW for Synergy & SSC %4 /il L C Synergy 7’12 ¥ = 7 b ZA{ERLT HI21E, RO FIEIZENET,
1) IAR Embedded Workbench IDE T, [Project]>|Create New Project] Z 3R L ¥ 7,

2) [Create New Project] % 7 & 778 »» 7 A C. [Renesas Synergy Project] &N L, [OK] %7 U v 7 L
£75
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Create MNew Project [ﬁ

Taol chain: ARM -

Froject templates:
...... % Empty pmjed

D asm
D e+
..{“_-| C

..... F—é Fatormnalbh e bk owvacutshlo

i #+ Benesas Synergy Project

Description:

Creates an empty project

Cancel

102: IAR EW for Synergy TOH L) Synergy 7O 9 FDERK

3) [Save As] XA TRV HRy 7 AT, V—JAX—=R (Fuvzs Netind bar 7)) Ot f/iF
%67 427 bU (TMyWorkspace] 72 &) AL, [Savel %27 VU v 2/ LET,

D=0 AR=2F ARV =T 4 VI VAT ADOL— T 4 L7 U (COTRFELRNTLIEE N,
4) [Renesas Synergy Setting] %1 7 2 7R v 7 AT, RO X HITHEELET,
s A VA F—/LE {172 Synergy Standalone Configurator (SSC) DT, 7 7 4 /L kT,
C:\Renesas\Synergy\SSC_<SSCversion> |21 > A h—/L I LE T,

e Synergy 7A B AT 7 AN, ZHUL, SSCOA LA M—NT 4 L7 MUIZHY T (=& ziE,
C:\Renesas\Synergy\SSC_<SSCversion>\internal\projectgen\arm\Licenses) ,

s W ESNIZY —AT7 7 A NVETRTESINEY — A7 7 A VTEEBRZ D00 E 90, Z OHRE
(\Z1%. Renesas Synergy /' — AT A VU ANMETHD Z LITHEBE LT EEN,
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Renesas Synergy Settings

I:Dcalion where Renesas S_;_fnergy SSCISSP is installed:

[C:\,Renesas\Synergy\SSC_ '] }
License file:
[C;\,Renesns\Synergy\SSC_ \internal\projectgentarmiLicensesiSSP_License_Example_Ewt V] ]

License information:

CUSTOMER INFORMATION:

Company: Renesas Electronics America Inc.
UserName: Renesas Synergy Evaluation User
Email: noreply@renesas.com

»

e

LICEMNSF INFORMATION:
Issued:

SUPPORTED COMPONENTS:
Component Synergy BSP
Permissions: Source=yes,Edit=yes, Save=yes, View=yes Compile=yes

| Replace encrypted files with decrypted files

OK I [ Cancel W‘

B 103: Renesas Synergy %% (IAR EW for Synergy)

5) [OK] %7 U v 7 LET,
6) [Save As| XA T /Ry 7 AT, 7unvx=y bO4HT (IMyProject] 72 L) ZHELET,
F:7aYz NI AN =T g TV AT ADOL— T 4 L7 b Y (C) IZRFLARNTSEEN,

7) Z Z T IAR Embedded Workbench IDE (3 Renesas Synergy Standalone Configurator (SSC) 28kt L £,
WA — R AR — FNEfEELET,
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| '| Synergy Standalone Configurator | = |@

Synergy Standalone Configurator |—~‘<P'

Select the board support that you require.

Device Selection

SSP version: [X.x.x v]

Board:  |S7G2 DK ~|

Device: | R7TFSTG27TH2A01CBD F—|

ST Iy | | B

X 104: {3 % SSP, /R— K, MCU [CB§3 % SSC #EiR

E: Rey 72 A ML, RO Ea—2 0 VA M—/LEHRD SSP AN—V g U RERE
nEJ,
[Next] #2 U v 7 LET,

8) Synergy Software Package (2T 2DV 77 uy s MRHEINTEY, HHTLT 31 %
IS LY — A a— R T 7 A ~y BT r A U R T 7 AN EREERTOET, 7
BY= s MTEM LGS TSy = VEBR L ET,

R11UMO0091JU0110 Rev.1.10 130 of 1897
2019.03.01 RENESAS



> I
SEEH
Synergy Software Package User’s Manual
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|07 Synergy Standalone Configurator L@ﬂ—hj
Synergy Standalone Configurator p—

Select the type of project you wish to create. |

Project Template Selection

(]
o
(%]
(%]

@

‘ BSP =
(D Base Board Support Package for the chosen Synergy family. No RTOS included.

S?GZ DK BSP
Board Support Package for the 57G2-DK. No RTOS included.

'| $7G2-DK Blinky

Blinky for the 57G2-DK.

S?GZ DK Blinky with ThreadX
Threaded version of Blinky for the S7G2-DK.

S?GZ DK Developer Examples

Developer example code exercised over a command line interface.

m

MNext > Finish ] [ Cancel

L&

105:

[Project Template Selection] ¥4 7 A4

[Finish] 227 V v 7 L¥E T,
9) Synergy Project Editor 23 R S 4L, MCU E'UAEREDOEID 5T, 7wy 7 &Y 7 =T LOKE, VA

HBEROFN) B TEMET DL ENTEET, MENTET LEED

7V w7 LET, T8V —RAa—RFpERaSnE’d,

E1==d

. [Generate Project Content] 7~ % > %

=G
== 1 (=)
Sl GlPackage| G @ ~| @~ M~
0 1 2 3 4 5 & 7 2
Generate Project Content . e
vss || wss || poos || Fana Wt
DcoC
1e configuration file (com‘rg’uratlon— 1 | . S Y A N —
- ) " [ [
N E A T N E

X 106: [Generate Project Content] /K4 >

I : Synergy 71 ¥ = 27 FORERIX, POV OTHEMLIZDVEZ LD THIENTEET,
10) %Mt . IAR EW @ [Workspace] 7 « > R 7 |Z Renesas Synergy 7' 2 = 7 MINRRINET,
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g'e' MyWorkspace - IAR Embedded Workbench IDE

File Edit View Project Simulator Tools Window
DwHdd@ &S ) BRo o

Workspace x
Debug -

Files 2 B

EfEMyProject_Debuge ||
|2 @ Synergy

LaSource Files
HaOsc

a1 synergy_gen

| F= 6 common_datac
| — B comman_data h
| F=Bihal_datac
| F— B hal_datah
| F=EBimainc

| L= B pin_datac

L@ B hal_entry.c
LB synergy

Cssp

FRCJinc

[(bsp

Cadriver

— Kl ssp_common_api h

— ssp_version.h
= ([Jsrc
&1 (1 Output

L— ) MyProject out

E 107: IAR EW for Synergy D7 —9 AR—X&TAP Y FORFEI1 2V ED

11)

12)

13)

SSC #FA U 7=5A 1%, Y —/L3—O [Synergy Configuration] R¥ > % 7 U w7 3§ 5,

-

o
A == —M 5 [Renesas Synergy]>[C0nﬁgurat0r] ZEIRL TS Z &N TEET,
HERGEE E 2 3 572912 SSC 12 W R 2 255 A 1 H 12, 58 T REIZ [Generate Project Content] 7R & >

27V v 7 LET, Eﬁé‘@‘éy 7\:—]\774’/1/#@{%}55232%&?‘0

Z D#13 IAR Embedded Workbench IDE DEEHEDIAEICHE > T, /L R LTy 72 F4TTE £7,IAR
% = 7% 4 @ [TAR Embedded Workbench®IDE User Guidel 2 £ L T< 72 &Y, SSC 1% ¢ @ Synergy
Project Editor & [AARICENET 5 DT, 3 LUWMEREICOWTIE, [e? studio ISDE 2 —H—#H A R 2%
ML C< 72 &V, Synergy Project |7 7 /L | C J-Link Debug Probe FIZHERK STV D 2 L ICHERET
HHEERH Y £, Iget £720F I-jet Trace R EDMDT Ny 77 u—T7 A+ 54461%, IDE T
[Project]>[Options]>[Debugger] % #&R L, [Driver] Ku v 7 # 7 U X h2vb [T-jet/JTAGjet] & HR L
*7,
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EVa1—-IVOEE > >

BA4EEY1—IVOHE

BV 2—)VOME ] DYZXMILLIFTOR—ITHDOFI BT ENTEEHT,
s JL—LU—ULAY—
* HAL RZA4/\—
* Express Logic ftDEY 2 —)b

% SSPEV2a—IVD £V 2a—)VOME ] X, #i0oV ) —ANSKIECH EENTOET, HLwy e a—)Lol
B Tl 2=y b7 V=2 a YTOMRAICOWTREDEY 2 —)IVO#EA N ZFHIIT % 72 DI FIFRE D
BT NTOMEMEE N, FRT O AERICRLIEE T, COXS LHHOENIE, 2=y FEY a—)b%
fEH U CHREZ IR0 2 1oL BRI X TOMEHRZ, DA DR TWHEMICE LD TEHMT S LT,

INTND £V 2—)VOME ] IC3ROE T Y a YINGENRE T,

1) €Y 2 —)VOBHZEMICE, MO, ZEEY 2 —)baryR—xr o7y 7K, #HiEY A b
NEENXT,

2) APIRITIE, [EHIATAEZR 9 NTD APL, APl OfEHIf, APl BREDRIHAHAMN G ENE T, FHEX
T—RZARDEDOV AN EH D APIFFUH L ORSRZHIRIT 2 BRI B X T,

3) KEEEOME T, FEAEY 2 —IVOBRICOWTHHLES, £V 2 — )VOEELHIRHEED ) X
FeEENE T,

4) ISDE @ [Threads] Z 7 A% v 7 HEIR TV AR EH L TEY 2 =)V T ) r— 3 VICHPATFEHELWTFIE,

5 BV a—VEBEXUTEEZO—LN)VEY 2 — VORI T XA—Z 2T 5 —HOERMEEE N, B
RENEY 2 — )VOEBEKER T IR TEET, MR NSO T a/87 21, MCU >V —
ARSSP V) —RATLICE DT LICER LTI, TNHOEXROFHAEGIE LTSE LN
5, 22— ks MCUBXUEIRLZSSP U — XD ISDE TRETEDEBEDIST A—REHEZRL T
{T2E W, ¥rerayw 7O RN T 2RI N, FAREED SRR B ET,

6) Z—7v FEYa—)VRMHT B HMLERICOWTHH L, KR ) r—y g Y iER
5FIE, Bh#d 5 T70—X, ZFIETD APIOEHZRLET, THUTX> T, API O— &R EH
FENDOHM D, HREENNRE S EEBRD D ENTEET,

EVa—NWAA ROT TV r— 3 VOFEREFE

NG 6D Y3 VEENETNDEY a— VD £V a—IVHA ROT7 TV r—y 3 VOFRHEE] KEaFEh
9, 77V —va VOFEREIZ, METS7 TV r—yary7nud ey FOFLWEIH (FEORGHI B
BEVa—NVOHMR) DNEFENEZOMDOEL I aVyBHOET, HILORFOHRREESEL LTI 7Y
F—varyyadzy b RERTS L. HRZKCEKET S ENTEET, EVa— VAL FOT T r—
> a YOERFIHEIE, [Renesas Synergy Tools & Kits] X—® [Sample Code] Z 7D FIicH D £9
(https://www.renesas.com/en-us/products/synergy/tools-kits html#sampleCodes) . € 2 —)VHA RD7 TV r—
Va3 YOREEREEHEIBENEN TR D, LW/ —FDV ) —=ZAENT0ENEI N EETHERLTIEE
W,

EV2a—HA ROEY 2 —)VOREED{F

(B2 —)VOBE ] 1< &> THREZIRD S eI 7Rl et S N X970, RetzdEd 2ICiZE5IC
Z L DIERMENI DT — AN H D Fd, ISSP 1—HP— A= 2 7)) 1T, API D5 Kk, 5% & ORI =
BIHMENTVET, APLU 77 LV ADYE 7y a VIcBEIL, BOHH 2T 2—)bz RO T BB hnE R
FRLET, ~RNEEHOHZRIRL, ThONETICHEEIN TV LI EHIALE T,
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417 L—=LI7—=Y L1 Yv—

—ED SSP T L—LTU— 7Y 2—)ViZ,

RDEY 2 —)VOBEY A MCFENTVE A, TNUE, EV2—)VD

Ficid, EIRL, ALy RICBINTEAICEDDDET, a—LRX)VOEY 2a—)VTCUMMERENT ., FIREEHMER]
Mﬁﬁl’@“%&_kb\*ﬁiém“(b\m%@b%ét&b‘(’@“ 7z7ZL. ThBDEY a—)UiE. FiLNIVEY 2—)LD
eV 2 —)VOME] ICEEENTVET, 207, EW@ﬁ#ngﬁiA@\%@?%Lﬂp«&@r%/l—
VOB | ZHBRUTLEEV, XDV A M. CTNBED [ROMEEV] 92— LaET AR R LTV ET,

Module

Included In

D/AVE 2D Port on sf_tes_2d_drw

GUIX Port on sf_el_gx under the Express
Logic Modules section as GUIX Synergy
Port Framework

D/AVE 2D Driver on dave2d

GUIX Port on sf_el_gx under the Express
Logic Modules section as GUIX Synergy
Port Framework

ADC {7 L—LT—2
FA—TAAMETL—LT—7
F—T 4 AHEDAC T L—LT—7
=T AMERS TL—LT—7
F—7 1 AiEADC 7 L— LT~
F—=T 4 ARk 12S TL— LT =7

sf_block_media_Ix nor D7 0w 7 XF 4 7T L—LT—7

Jay A7 47 QSPL 7 L—LT—7
Ty A7 47 RAM 7 L—LT—7>
Ty 7 AF 47 SDMMC 7 L—LTJ—7
BLE 7 L—LT—7

VoG —TJL—LT—7
NX#EE7L—LT—7

Telnet BE7 L—LT—7

USBX ™57 L—LT—7

USBX™ V27 L—LTU—7
avy—= )7 L—LT—7

EE L7 L—LT—7
HEABEX XYy FTIL—LT—7
HEARR XY FREZ YT L—LT—Y
HERERNA Y FATARTL—LT—7
MESIRQ 7 L—LT—7
2CT7L—LY—7
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JPEG 7a—F JL—LY—7
sf_memory_gspi_nor FOAEY T L—LT—7
A=V 7 TL—LT—7

INT] —
N —

a7 AN TL—LT—7
a7y AIWN2 T L—LT—5

SPI 7L—LT—%

ALy REHTL—LT—7
2y F IS T L—LT—7
2y FINHIWN2 T L—LT—7
UART @57 L—LU—7%

WiFi 7 L—LT—7

41.1ADCRAZ L—L7—%

ADC A7 L— LT —2Zd. U7 TV r— 3 Y HONA LNV APLAHEESNTVWET, TOEY 12—l
&, EHAREREROT ¥ RV RIFELIcL— T (Y TIVAF Y vE—FRAHLT) 7 VI 95L51C
ADC R U FRE LT Y T V8 0R LI DT — R )Ny T 7 ISR L THhE 7 ) r— g @A L

¥9, ADC JA17 L— LT —%7Tld. Renesas Synergy

Tl

" ruay hu—50 ADC. GPT ¥7zi% AGT. BXT

DICRY 72V ARFHLES, 2—P—EZDOI—IL\y ZZ2ER LT, HILWOY Y TIVHBFIHATREIC K B T TIT
T=RENPTH ENTEET,

4111ADCAEZ L—LI7—7EJ 21— IVOFER

16 € k A/D a2 3—% (S1JA)

14 € ~ A/D 278—% (S3A7, S3A6. S3A3, S124, S128)
12 Ew M A/D a2 /3—% (S7G2, S5D9. S5D5)

R oEEE—F

- VUITNWAFr

- TIN—=TAFxr

- EHBAF Y

HEF v 2

- 1Fvx)b (S1JA)

- 13Fv ) (A=v 0., 12F ¥V (=v 1) (S7G2 BXT S5D9)
~ 13F %3V (A=v F0). 9F v )L (Z=w k 1) (S5D5)
- 18 F ¥ )L (S124)

- 21 FvxJ)l (S128)

- 25 F v )l (S3A6)

- 28 F ¥ )l (S3AT)

- gLy —Fr 3
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Application

Framework

ADC Periodic Framework Interface
sf_adc_periodic_instance

ThreadX®
RTOS HAL Drivers / \
ADC Driver Timer Driver Timer Driver Transfer Driver
R_ADC R_AGT R_GPT R_DTC

BSP

M 1: ADCABZL—L7—2EJ1—bD7OvIH

41.1.2ADC A7 L—LT7—2FY 21—l APl DHEIE
ADC A7 L—LT—713. ADC AF+v vDOA—=T>, 7ua—X, B, BXOEIEO APL ZEHLE I, HHA

REZRTNTDAPIDOY A b, APIFFUHI L OfIl, % API OFSBIAZHIAN, ROKICEFINT T, AT—ZARDED
&KIE API ZHIERDRICH D 9,

ADC BH#iZL—LT—9FES1—ILAPI DEH

Function Name Example API Call and Description

open g_sf_adc_periodic.p_api->open(g_sf_adc_p
eriodic.p_ctrl, g_sf_adc_periodic.p_cfg);

Acquires mutex, then initializes module at
the HAL layer

start g_sf_adc_periodic.p_api->start(g_sf_adc_p
eriodic.p_ctrl);

Starts the scan.

stop g_sf_adc_periodic.p_api->stop(g_sf_adc_p
eriodic.p_ctrl);

Stops the hardware trigger (timer) from
triggering any more ADC scans.
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Function Name Example API Call and Description

close g_sf _adc_periodic.p_api->close(g_sf _adc_p
eriodic.p_ctrl);

Releases channel mutex and closes channel
at HAL layer.

versionGet g_sf_adc_periodic.p_api->versionGet(&vers
ion);

Retrieve the API version using the version
pointer.

I PR — Gk, RUESR, SR, APL T—X, API REiG(k, BIBCZEROBIE L EROFRFHINC OV T,
[SSP A—H =X =2 7)) THHEY 2 —)VD APV 77 LY AZBRUTLEE W,

AT—RARYE

Name Description
SSP_SUCCESS API Call Successful
SSP_ERR_UNSUPPORTED Command not found in the current menu
SSP_ERR_NOT_OPEN Driver control block not valid. Call

SF_ADC_PERIODIC_Open to configure.

SSP_ERR_ASSERTION Version get error - p_version was NULL

SSP_ERR_INTERNAL An internal ThreadX® error has occurred.
This is typically a failure to create/use a
mutex or to create an internal thread.

HEO—=LNIVRIAN=C K THEO LT —O— PRI NZGENH D ET, INTOEEAT—X AR D {H
DEBICDOWVTIE, [SSP A—H—X =27 )] THETY 2 —I)VOAPIV 77 LV ARSMLTLEE N,

41.13ADCRAHZ L—LT— 7D 1 —IVEMEDIIE

1w0%%7b~A7~7%91~wu ADC 7—=2%TG TV 7 LTy 7 7L E T s iz 7
%ﬁg§v77vyﬁﬁ%715&\ TV — g S@EHENE T, ADCEEH T L—LT =273 FD & 95 Ik
ﬁl:[./ o

o WK E AF vy T ADRIEE, TL—LT—2@3N—Fy 7 242 LTI > 3.
FE—FT ADC AFv > ZbUALET, FAFY V& 1 DULEOF ¥ RV THKTE X9, %
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gtggﬁTﬁékﬁﬁCE&dmeﬁDﬁﬁﬁﬁﬁéhwX#%V%%ﬁl—ﬁ—ﬁv77mﬁ
s BAFY V"YU TV) L TO—EEROBOIRL " EELEN, FAF Y I TIibh s TV VT
BT v 3V EFELLAEDET, Ty 3)UDERLTVEHEG (L Ad, Fryxl1, 2, 3. 40
B, T2BIEF EBDICFy TF v ENET, Ty 3l CoanEa (el Fv
2V 1, 3. 4, 5 DER) 3, AFr T lic, MICHBARMEHOT v X))V 5E T =W T
TENET, Lizh> T, 2 DOHDOEITIE, #E 5 [HOY >V IV L—H'— Ny T 7 I ENET,
o A—P—=d ZORBOY VTV ITHE T LIRISER 2R 5, 2TV 2 70X UREEBOR
BetgE LES e SN/t v 7D U 7B0R LRIBNFITEN, SRIOT — XN L—H— )Xw T 7
K ENT2D, Nw T 7 NORNIET —ZDA YTy I A2 E8 A=)\ 7 & IFEENT/HD
RUBEDY TV TWET LIzl EZRTANY MOFREL T, 2—Y =@l nEs,
:L—*J“‘—fﬁzﬂﬂv Vb ABREELUREWVIED, BIERERXATICE>TATFYy R MU HEN (AGT F/zik GPT
BEH) . T2 LN\ T 7ICEEAEFNE T, 2PN T 7T L—LT—=TIC K> TR T 7
ELTHbONET, N T 7040 EEEIRISDEaY 74 F 2 L—RICKk->TIEELET,

ADC JAI 7 L— LT =7 &Y 12— )VOBHEIC BT % BB AT F I & iR 3

1) APLICX>TZI—DREINEVEDICT BITiE. ADCHAL RIAN—ZHKT 2 L Eicbizl e
1 DDF ¥ )V 72EIRT 2008 NH D £9,

2) ADCTL—=LTU=UDAF v L—I (GPT £/zld AGT 21 <) Zhkd BFIc, BERLIT
NCDF ¥ )2 AF Y VTCELS T HRESO/HZMR L T 7ZE W (Synergy S7TG2 7731 AT
&, BF ¥ RVARIK 2 <0 70 b E9),

3) ADC A7 L—LT =713, ZAF vy Y TNELITRTOF v XIVDT—Z % I——f{E DI\
T7ICKHLET, fEESNZY Y VIO LRIENE 1T 5 &, 2—Y—IBEIENET,
5DDF ¥ )V EFEIRLTED (Fyxib 1, 2. 3, 4, 5), YU IINNAT Ve 3IRELTVS
BEE. 5x3=15 DY IVAMERATREIC /%% & a—Y—Il@EMENE 3, U IVDIEFIERD
21k ET,

112 3 4,51 2 345|123 |4]5

M 2: ADCARZL—LI7—2FJ1—IbOY VT IVIERF

ADC A7 L—L T =W TT— 2\ T 7 ERERT 2 L Eld, N T 7DEIN, ERINZT VT IVEOE
EDO2MENLE (COfITIZ 15x2=30LLF) 5K LT EEN, F0OXIICTEHAIZ. 12— —7 7V
= a YT — 2RI Z T TR, 5IEREH LT —ZNG Y TIVL— TRy T 7 ) T END
FBTT, TONY T 7 RIERNY 77 £ LTS, 7— 40 ERe s LR SNZARENS D ET, O
EFO. N T 7Y A ZXWERENZ YTV VBT OREZ. 77V r— 3 VT —2MERRIREIC R BRI T —
AW EEEINTLEVET,
7TV —vay A=)\ T Ko T BWET —ZDMMEET %Ny 7 7 NO@EY RMEZIET A > 7w 7 Ah il
MEn%d,
o« ADC BT L—L7T—27 TIEBE, LLTFTOKEERIY R—FENTVEEA,
- =T AF+r E— ROH
- DMA OffiH
s ZODTJVL—LTU—TTHHTS ADC F ¥ )V T BRI, MO AIRE/RF v RV E 8 TEER

255, MEt Y T—XBEEL YT —ZER LB TLREY, gy -0, EEt
YY—T, RRBEEORD@EE ADC F v )V 2 TE XTI,
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. Z_?sgyl—;p@@jmggajé%@ﬁﬂ@?ﬁﬂ[ﬁ%@:?@ﬂi\ BHD SSP VY —Z /— ESIRLT
X

411477V 75— a7 DO ADCART L—LT7—7EI 1—IVD#H:AH

T3 yTiE. SSP AV 74X aL—2EFHLTT SV r—y3 Vi ADC A7 L —LY—7 %Y a—)b
FHRAG TEICDWTHHLET,

H:CDE g P EHFEICIE, 7T 7 FOMEE, XL FOEN, XL v FANDI Xy ZDEN, FdFX Xy
INTD Ty 7 DIIEIC O THIEL TOEBEDEDF T, CHSDIFFICHEL TOEVHEIE, [SSP 22—
P — X2 T DIEDDIT DN DODDEZZIEL T, SSPN—IXDT 7 or—=2 3 DIERIFIC C 115 DEZE
LS TFNEEPET S e L TS /ZE0,

ADC AT L—LT—20%7 TV r— a3 IGBINT 51Cid. ROEKITRT AR VERS—7r 2V A2 L TA

Ly Rl xd, (ADC M7 L—LY—2 D77 4)b h#ld g adc_periodic0. T9, T DHAHE, FISd %
[Properties] 7 ¢ > RY TAETEXT,)

ADC A7 L—LD—VED 21— ILORRI—T VR

Stacks Selection
Resource ISDE Tab Sequence
g_sf_adc_periodicO ADC Threads New Stack> Driver>
Periodic Framework on Analog> ADC Periodic
sf_adc_periodic Framework on
sf_adc_periodic

ROBNTRY &SI, sf_ade_periodic D ADC 17 L—LT—U B ALy RAZy ZIGBMEND L, AT 4 Fa
L—2 3B — LN )VEY a—)VEHEINGEIM L E T, BIIOMKERZAELTEZEY 2 —ViE, Ry IR
DT F AR ERERENE T, FL—OHNEREINTOEEY 2= VIAARIDAZ Y R7a Yy EY 2 —)VT
T BV TOREINSEY 2 —)VIdHEEF 2138 T, IIEIODE’%JJJH?TL@%’E#(@Z& w I CEHTEET, BV
DHTRENZEY 2 =)W, B—=LRVEY 2= )VOFERBHETT, TNSIEA TV 3 VEREGHEETT, (7
Oy I7NTTFANMIESTRENET,) B—LN)VEY 2 — VOB ERLE AT, TY 2 —)VOFAAIC TAdd]
VI TEFEARDIEENE T, EVITDOHTRENBZTE 2=V v IT 3 z‘:\ [New] 7 A AV HEREN, A
eI MR RENE T,

New Thread Stacks & | New Stack > %] Remove

G& g_sf_adc_periodicO ADC Periodic Framework on sf_adc_periodic

©)

a
I T T
& g_adc0 ADC Driveron | | &% Add Timer Driver @ g_transferD Transfer
r_adc Driver on r_dtc
Software Activation 1

ry

M 3: ADCARAZL—LI7—9FJ1—IVDRZ VY
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41.1.5ADC A7 L—LT— 7 ED 1 —IVDIEK

I—P—i&, RELZHECSDET ADC B T7 L —LY =7 &Y 21— )VEBKRT Z20ENH D ET, -V =17
JRATELTNTOTTINT  OMHHATREGRMKERE L 77 4 )V MME, SSP 227 4 F2 L—XHAD [Properties]
ZTCHOETH, HHICBBTEALIICTOBORITRLET, ZHLUTLEANRE LRV TT/ST £ DHD
BREAREICADET By 7 ENTWAMOTONRT A BEFTEEL A INHIEA Y 77 A 22 Tl X 1. ISDE
O [Properties] 7« > R Ty 7 ENTWETHNRT AICHIELET, TO7 Ta—FIC K DR 7 11 AHM
Bt SN, LIATOFE TOMKR T 70 —FICHRTREICZ T —DRELICS K B> TVET, 2= =77+ X
TEBZIXNTOTINT ¢ DfERATREARMEE L 7 7 4 )V MiE, SSP 327 ¢ F a2 L—2ND [Properties] % 71
HOETHN, BHICBHRTESLXIICTDHRDOEITIRLET,

TE : TN T T — 7 IV DREEIC HEH LG5, ISDE ZHE, €22 —/ALeElL, 7aNT o ZETHNSE C

ENTEET, CIUSIELOHBICRIZS, SSP TORFEE FH T B3/eDICHAG [EEEH)) 7 7 0—FIC %S AlihE

250 X7,

sf_adc_periodic £E® ADC B L—LT—49 ES 1 —LDERRTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

Name

g_sf_adc_periodic0

Module name.

Name of the data-buffer to
store samples

g_user_buffer

Name of the 16-bit data
buffer to store samples.

iterations

Length of the data-buffer 128 Length of the buffer to which
data is to be stored.
Number of sampling 10 Priority of ADC Periodic

Framework internal thread.

Callback

g_adc_framework_user_call
back

User function that will be

called once “sample_counts”

number of data has been
buffered.

Name of generated
initialization function

sf_adc_periodic_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection
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ADC M7 L — LT — 7 FEY 2—)DOa—LN)VEY 2 —)VOREKE

WL, O—L ANV RIAN—=TDEDF
778y JNGHROTFARNTRENE T,

HICRETZRERHH, ZNoRBOy 7ENTVTA—Y—RZEHTZE A,
[properties] 7 ¥ 3 VDI TOREERLET,

r adc ® ADC HAL £ 1 — L D#ERHERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: Enabled

If selected code for
parameter checking is
included in the build.

Default: Right

Name g_adc0 Module name
Unit 1 (S7G2 Only) Specify the ADC Unit to be
used. The S7G2 has two
units; 0 and 1.
Default: 0
Resolution 14-Bit (S3A7/S124 Only), Specify the conversion
12-Bit, 10-Bit (S7G2) resolution for this unit.
Default: 8-Bit (S7G2 Only)
Alignment Right, Left Specify the conversion result

alignment.

Clear after read

Off, On

Default: On

Specify if the result register
must be automatically
cleared after the conversion
result is read.

Note: If this is enabled, then
watching the result register
using a debugger always
results in a 0.

STG2MCU 77 IV Z{fH L7z 7 0y =7 MKT 58 DT, DD MCU
IRAE 3R B ATREN D D 9,

REDHBET T AV NREDSEBT ZHENHD, THNIALY RAZY
—IHORE T T 2 1d. T L—LT =7 EYNEENT % 72D ED
ROEFIC, EYV2a—)VD
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ISDE Property Value Description
Mode Single Scan The ADC Framework
preconfigures and locks this
field.
Channels 0-6 Unused, Use in In Normal mode of

Normal/Group A, Use in
Group B

Default: Unused

operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channels 7-10 (S3A7/S124
Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channels 11-15 (S3A7 Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channels 16-20

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.
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ISDE Property

Value

Description

Channel 21 (Unit 0 Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channel 22 (S3A7/S124
Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channels 23-27 (S3A7
Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Temperature Sensor

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

Temperature sensor use
selection for Channel Scan
Mask

Voltage Sensor

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

Voltage sensor use selection
for Channel Scan Mask

Normal/Group A Trigger

ELC Event

The ADC Framework
preconfigures and locks this
field.
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ISDE Property

Value

Description

Group B Trigger (Valid Only
in Group Scan Mode)

ELC Event (The only valid
trigger for either group in
Group Scan Mode)

The ADC Framework
preconfigures and locks this
field.

Group Priority (Valid only in
Group Scan Mode)

Group A cannot interrupt
Group B, Group A can
interrupt Group B; Group B
scan restarts at next trigger,
Group A can interrupt Group
B; Group B scan restarts
immediately, Group A can
interrupt Group B; Group B
scan restarts immediately
and scans continuously

Default: Group A cannot
interrupt Group B

Do not use with ADC
Framework since the mode
is locked to Single Scan
Mode.

Add/Average Count

Disabled, Add two samples,
Add three samples, Add four
samples, Add sixteen
samples, Average two
samples, Average four
samples

Default: Disabled

Specify if addition or
averaging needs to be done
for any of the channels in
this unit. The actual
channels are specified by
using a channel mask
adc_channel_cfg_t::add_ma
sk.

Channels 0-27

Disabled, Enabled

Default: Disabled

This field is valid only if
adc_cfg_t::add_average_co
unt is enabled. This field
determines what channels
results are to be averaged or
summed.

Temperature Sensor

Disabled, Enabled

Default: Disabled

Temperature sensor use
selection for
Addition/Averaging Mask

Voltage Sensor

Disabled, Enabled

Default: Disabled

Voltage sensor use selection
for Addition/Averaging Mask
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ISDE Property Value Description

Channels 0-2 Disabled, Enabled Determines which of
channels 0, 1 and 2 are
using the updated

Default: Disabled sample-and-hold states
value specified in
adc_channel_cfg_t::sample
_hold _states. This field
must only be set if it is
desired to modify the default
sample and hold count value
for channels 0, 1 and 2.

Sample Hold States (Applies | 24 Specifies the updated
only to the 3 channels sampleand-hold count for
selected above) the channel dedicated

sample-and-hold circuit.
This field is valid only if
adc_channel_cfg_t::sample
_hold _mask is not 0. Only
channels 0, 1 and 2 have
dedicated sample and hold
circuits.

Note: Use this to modify the
default number of states (24)
for which the value is
sampled. Each state is equal
to 1/ADCLK time.

Callback NULL The ADC Framework uses
the callback internally.

Scan End Interrupt Priority Priority O (highest), Priority Scan End Interrupt Priority
1:14, Priority 15 (lowest - not | selection
valid if using ThreadX)

Default: Disabled

Scan End Group B Interrupt | Priority O (highest), Priority Scan End Group B Interrupt
Priority 1:14, Priority 15 (lowest - not | Priority selection
valid if using ThreadX)

Default: Disabled

T &ElE 774V ML S nergy 762 MCU 7 7 RVUERHHLETOY 27 Md 28D T, Z0fto MCU
DT 7 %)V Ml & A ATREZA MG E S R B REMED B D £ 9,
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ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables
parameter checking.

Default: BSP
Name g_timer0 Module name.
Channel 0 Physical hardware channel.
Mode Periodic Warning: One Shot
functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.
Period Value 10 See Timer Period
Calculation
Period Unit Raw Counts, Nanoseconds, | See Timer Period
Microseconds, Milliseconds, | Calculation
Seconds, Hertz, Kilohertz
Default: Microseconds
Auto Start False Set to true to start the timer

after configuring or false to
leave the timer stopped until
timer_api_t::start is called.

Count Source

PCLKB, PCLKB/8,
PCLKB/2, LOCO, AGTO
Underflow, AGTO fSub

Default: PCLKB

The clock source for the
AGT counter.

AGTO Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for AGT (AGTO
pin). Set to false for no
output of the timer signal.
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ISDE Property Value Description
AGTIO Output Enabled True, False Set to true to output the
timer signal on a port pin
configured for AGT (AGTIO

pin). Set to false for no

output of the timer signal.
Default: False

Output Inverted True, False Set to false to start the
output signal low. Set to true
to start the output signal

Default: True high.
Enable comparator A output | True, False Enable comparator A output
pin pin selection

Default: False

Enable comparator B output | True, False Enable comparator B output
pin pin selection

Default: False

Callback NULL A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Underflow Interrupt Priority Priority O (highest), Priority Timer interrupt priority. O is
1:14, Priority 15 (lowest - not | the highest priority.
valid if using ThreadX)

Default: Disabled
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ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Name g_timer0 Module name.
Channel 0 The ADC Framework
preconfigures and locks this
field based on channel
selected in the ADC
Framework.
Mode Periodic The ADC Framework
preconfigures and locks this
field.
Period Value 10 Configure timer period to
trigger ADC scans.
Period Unit Raw Counts, Nanoseconds, | Configure units of the timer
Microseconds, Milliseconds, | period set above.
Seconds, Hertz, Kilohertz
Default: Milliseconds

Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Auto Start

False

The ADC Framework
preconfigures and locks this
field.

STG2MCU 77 IV Z{fH L7z 7 0y =7 MKT 58 DT, DD MCU
IRAE 3R B ATREN D D 9,
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ISDE Property

Value

Description

GTIOCA Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCA Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

Controls output pin level
when the timer is stopped.

GTIOCB Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCB Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

Controls output pin level
when the timer is stopped.

Callback

NULL

The ADC Framework
preconfigures and locks this
field.

Overflow Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

HBGERIET 7 4 )V R I3, Synergy STG2 MCU 77 SV 2 Lc 70y 2 7 M d % DT, Z DAt MCU

DT 7 +)V Ml & R ATREZR

Ekugibiﬁtr%T“b‘l DD D ET,

r_dtc Software Activation £® DTC HAL £ 2 —ILDERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build
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ISDE Property

Value

Description

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table selection

Name g_transferQ Module name

Mode Block Mode selection

Transfer Size 2 Bytes Transfer size selection

Destination Address Mode Incremented Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Normal Mode

Interrupt Frequency

After all transfers have
completed

Interrupt frequency selection

Destination Pointer

NULL

Destination pointer selection

Source Pointer

NULL

Source pointer selection

Number of Transfers

Number of transfers
selection

Number of Blocks (Valid only
in Block Mode)

Number of blocks selection

Activation Source (Must

Software Activation 1

Activation source selection

enable IRQ)
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

Software start)
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ISDE Property

Value

Description

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC Software Event
interrupt priority selection.

Ve RRERIE 77 4 )L M &, Synergy

DT 7 4 )V Ml & PTRE MR (3 R B ATREMED D D £,

ADC 7 L— LT — 27 FEY 2 —)VDY VKRR

F X XIICT 72 AT %IciE, ISDE @ [Pins] 27T ADC F ¥ %)V ERETZHENH D £T, KDL, [SSP
configuration] 7 > RN TOY Y OBERGHEAERLTOET,

r adc TM ADCHAL £ 1—LEDE v D:ER

Resource

ISDE Tab

Pin selection Sequence

ADC

Pins

Select Peripherals > Analog
Pins > ADCO0/1 > AN_XX

T NERREE ) —B X ONBELEL YT —D5E, EURMBIEHRED D FHE A,

411677V 5= a3 TCOADCEAEB7ZL—LI7—9FJ 21— IVO{ER
—f%7 7 7V r— 3 VO sf_audio_record_adc TADCJE¥H T L — LT =2 &Y 2 — )V T S EEOFIEIT KD

LEBLTY,

1) sf_adc_periodic_api_t:open Z{#f LT ADC Z#J#{t L X9,

) sf_adc_periodic_api_t:start API Zffifl L CTF v FIVDAF ¥ 2RI L £ 9,
) sf_adc_periodic_api_t:stop API ZfiHH L T A+ v > Z2E 1L L £,

4) 7SV — 33— KT callback Zffif] U CEHSE R Fi A D £,
) sf_adc_periodic_api_t:close API Z{H L TA VAR AZPACE T,

NS DO—RNETFIRZ, ROKO@H OEET 0—RKIIRL X,

S7TG2MCU 77 RV ZfH L7 uYx 7 MIHT2EDTT, ZDfhd MCU
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X 4:

1. Initialize ADC
open

l

2. Start ADC Scan
start

l

3. Stop the scan
stop

l

4. Read conversion results
Application code and callback

l

5. Close the ADC instance
close

—igM% ADCRABZ L—L7—9 V21— IV7 7V 5r—2avn70—H

AN2F—TAFBETL—-LT—Y

sf_audio_playback HAL €Y 2 —)VDA—F 4 AFHET L—LT—= 7134 =T 1 A FEHDONA L)V APL ZFREEL,
sf_audio_playback_hw_dac 7|3 sf_audio_playback_hw_i2s. D\ $FhpicEEENE S, TOEV2—)U3, 16 BX
U 8 By MUVAREZER (PCM) ¥ > TV EEET 2 1-dICpERFAMEZ IR LE T, A—T 4 AHETL—LT—

713,

Synergy MCU @ DAC (DAC12 7213 DAC8) F7zld 12S. Z#A4 < (AGT %£71d GPT), 7—%iz5ik (DMA X7zl

DTC) NV Tz IV LET, 2= —EZDI—)L\w JZRIER L., BINT— 2B ERIGEIHETEET,

4121 A —FT4ABETL—LT7—VFV1—-IVOBE

F—RZEPNRTNF ¥ I HET R LICEH>TEWSYy 7y EHELET,

ThreadX XA L7 7D MORESTHETHEZHVELEY (EKKEECIV—TS21 v 7759 R
A=YV IDXIICERPREOBEEINDYE).

REDINY T 7 OFEDNFIBEINIE, I—IUNy VEERALTRDT—2EERLET,
Vv }‘ ‘7 I 7%%%@0
—IRifE 1k & AR AR,

A=V 7, AR, A5 16 Ev s PCM 7— X 275 12 € - DAC X723 /55 8 B
k DAC8 O#iPHICS 7 F L E T,

BEHDORA ) —LICDWTORANZIF T,
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®
E g
(uo
o=
=
-

Application

Framework
Audio Playback Framework
sf_audio_playback
Framework
Audio Playback Framework Shared
sf_audio_playback_common
Framework
Messaging Audio Playback Hardware Framework Shared Audio Playback Hardware Framework Shared
Framework . . .
sf_audio_playback_hw_dac sf_audio_playback_hw_i2s
sf_message

=]

i
HAL DrivV j

AN

Transfer Transfer Timer Timer DAC DAC .
. 3 . . . . 12S Driver
Driver Driver Driver Driver Driver Driver R SSI
R_DMAC R_DTC R_AGT R_GPT R_DAC R_DACS =
—
HAL Drivers / P Y
Ti . .
TrDé‘r?j:r Transfer Driver Dlrri:g Timer Driver
R_GPT
R_DMAC L L2re R_AGT -
BSP

K5 #A=F4FBEIL—-LT7—JFJ1—bO7avIH

4122F—T4FBETL—LT—IEJ1—ILD APl DHEIE

A=TAAHETL—LT—=I T a—)VId, A—=T >, flla, #E, FILGEORIEO APL 288 L3, flifijnf
AER I NTDAPIDY A~ APIFFUH LRI, % API DHZFHIIN, ROKICEENE T, AT—XARDED
FI3 APT IR DRICH D T,

FT—TA4FBEITL—LT—YFEDa2—ILDOAPI DEH

Function Name

Example API Call and Description

open

g_sf_audio_playback0.p_api->open(
g_sf_audio_playback0.p_ctrl,
g_sf_audio_playback0.p_cfg);

Open a device channel for read/write and
control.
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Function Name

Example API Call and Description

start

g_sf_audio_playback0.p_api->start(
g_sf_audio_playback0.p_ctrl, p_data,
Timeout);

Start Audio Playback Hardware.

pause

g_sf_audio_playback0.p_api->pause(
g_sf_audio_playback0.p_ctrl);

Pause Audio Playback Hardware.

stop

g_sf_audio_playback0.p_api->stop(
g_sf_audio_playback0.p_ctrl);

Stop Audio Playback Hardware.

resume

g_sf _audio_playbackO.p_api->resume(
g_sf_audio_playbackO.p_ctrl, &buffer,
length);

Resume playback.

volumeSet

g_sf_audio_playback0.p_api->volumeSet(
g_sf_audio_playback0.p_ctrl, volume);

Sets volume.

close

g_sf_audio_playback0.p_api->close(
g_sf_audio_playback0.p_ctrl);

Close the audio module.

versionGet

g_sf_audio_playback0.p_api->versionGet(&
version);

Return the version of the module using the
version pointer.

T BT — 2GR, TESR, ER. APL 7— X, AP Rtk BIECEBOBIE & EROFMEHIAICOV TR,
ISSP 2—H— A= 27 )V THEEY 22— VO APIY 77 LY ARBBLTIIEE W,
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AT—2ARYIE

Name

Description

SSP_SUCCESS

Function successful.

SSP_ERR_ASSERTION

A pointer is NULL or a parameter is invalid.

SSP_ERR_OUT_OF_MEMORY

The number of streams open at once is
limited to
SF_AUDIO_PLAYBACK_CFG_MAX_STRE
AMS. If this number is exceeded, an out of
memory error Occurs.

SSP_ERR_TIMEOUT

Timeout occurred before playback finished.

SSP_ERR_NOT_OPEN

The stream control block p_ctrl is not
initialized.

E:B—L NV R IAN—ICE > THEO T T —a— FMNRENZ AN H D X9, IXTOMHAT—Z AR fH

DEBICDOWVTIE, ISSP 2—Y =X =2 7)) THHEEY 2 —)LOAPIYV 77 LY A%

4123 A —FT4F7BETL—LI7—VFJ 21— IVOFEDEE

A=TAABET VLT =D EV a—VE, A—T A AHEZY K= 210D AL Y RN TIERL XY,
TS, A—=T A AHETL—LT =T DALy RERT VY I+ =T o AWET L—LT—7 APL B L D% DI

DEeKIIO—Fv—hr2RLET,

LTLEE W,
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SF_AUDIO_PLAYBACK_Open

SF_AUDIO_PLAYBACK_Start

Thread Entry
Hardware
Open? Open Hardware ‘ Postdata to
RECY message queue
Parse all
»| messagesin [« +
Y audio queue
Create Audio ¢
Initialize Stream |# Playback

Thread Process Data SF_AUDIO_PLAYBACK_Pause/
3 SF_AUDIO_PLAYBACK_Stop/
(scale, mix, SF_AUDIO_PLAYBACK_Resume

volume, etc.)

s —

Start playback
(firsttime) or
store pointer to
next data buffer

Post control
message

in control block

«»

Internal Audio Playback
Callback

Play next buffer

(if available)
v

Wait for

Post “playback . playback Legend

complete”flag "] complete flag or Beige Blue represents
timeout represents the shared audio

API calls made thread (internal to
per stream framework)

«»

K6 A—F4FBET7L—-L7—YFEVa—)b7O0—Fv—F
A =T 4 AFET V=L T =7 ORI NS HEZUTIORLET,

o YT AZIERLET (7ot 213, g sf audio_playback_semaphore) .. THUI [ AL w K] &
5CENTERT, Y% 2 ICELET (A—F 4 AFET L—LT—2Tid, AL
DERK2DDT—Z Avt— /Zﬂ%h“(%i@“)

o I—)WNw JEIEZEE L E T (Fzk AIE. sf_audio_playback_callback) .. A —7 1 AHET L—
U—2 VAR YA A=Wy T EEOLTIE AT LE ST, COI— LNy B, A—7 ¢ ﬁ
HETL—LT =W T— 2O EE T LI L ZICUTHENE T, I—)I3y 7T, J:DETWEE
Lictx 7+ ZRiEL LT,

o ALY V—TNT, F—RREETBHCEY 742G LET, F—REMAET B, F9 A
§Z§;77b—A7—7b6ﬂv77%mﬁb\mti~?4ﬁﬁ$?—&%ﬁ%ﬁw77wmﬁ

7T
U—LbT:

F—=TA4ABETL—LT=VF, B—DON—FT 27 R—F LOEBOA =T+ A A M) =Lz R—FLET,
2DDA M) —LZEHT A2 HBICREREY 2 —)bD Ty 7K Z FRIRLET,
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Ogg Vorbis/

SF_AUDIO_ DECODE . MP3/WAV Takes compressed audio data {from file system or pointer to data

*Future 7 Decoder from input stream), selects appropriate decoder, decodes data and
Plugins passes it to audio playback stream. This module is not yet implemented.
h J
SF_AUDIO_ PLAYBACK on SF_AUDIO_ PLAYBACK on
SF_AUDIO PLAYBACK SF_AUDIO PLAYBACK Passes data associated with a particular stream to a shared audio
Stream 1 Stream 2 playback thread.
SF_AUDIO_ PLAYBACK_COMMON Thread shared by all audio streams on the same hardware.

on SF_AUDIO_PLAYBACK Combines decompressed data from all active streams and scales it to

fix the ouput hardware data type and requested volume.

|

SF_AUDIO_ PLAYBACK HW on o e buffer of d 4 audio data. Transfers PCM
SFiAUD\inLAYBACKiniDAC aysa single outrer o ecompressed audio data. lransrters

data to DAC at sampling frequency governed by timer.

R_TIMER +R_DAC_TRANSFER

Modules required by the layer above.

K7 FA—T4FTBETL—LT7—VEI21—IVDF—T4FZA )L

=T 4 AHET L—LT— DY 21— )VOBEICEE T % EE i 2 HIH & IR SHE

Ay —Y ORK

[Messaging] Z 7 DXy =Y T L—LT—=7a2T 4 FaL—22EHLT Avte—YTL—LIY—IZRELET,
1) A—T A AFEARNY S VTR ENATA R LET,

2) ILWYT AT SANZBML T, UFOMERZZERL T, sf_audio_playback €2 —)L EDF —
TAFHET L—LT—7 D [Properties] ZT TRy b= 05 A VAR ADBA VARV A
ERETA VARV ADMISHYNCRE TN TV S T L 2R LT

o ALY R:T7TUI—T g VNDEEDAL Y K,
o BHG: T SV —Y gV THHENTOWAEIOX—T 4+ A VARV R,
o Y 7TV —aVTHHENTWAREDA—T 4 A VARV A,

3) i‘;%’:% FHETTAITAN=TH LY T AT S AN="NA T4 FLEXT, ¥RV zadix

4) [ALY F]XTICRD £,

5) HAL/ DA —F A AHET L — LI =TI HFED 2 —N=NAFA S LT, =T 1 F Avt—
VFa— A =T A FHEY T AT TAN—DY VRIVAHICREL T,
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128 JEE DM

F—F4F TL—LT—7 2SN\— KW 7 F— M, [2S T a— )UK T 2 & GEHGENH D 3, 128 R4
N— £Y 2 —)Ud DTC 2 L CEdfb TE 9 (i),

e I2S RIAN—FTVa—)VOMEYVY a— g VERBE T T s ZH/ELET,

- j%fggﬁnvﬁﬁﬁﬁ(«wv$MJ%\ﬁ%éﬂf@%ﬂﬁi—rxiﬁmwﬁ@ﬁﬁﬁm
e o

- YTV YTREEE (NVYEANL) A —T 4 A T—R2OY 2T T RBEBICRELE T,

- PR Uy bEU—REE 16 €y MCRELET (A—F 44 JL—LU—Z TR 16 Ev b
BRI ANSNET ),

- SSIn TXI 35 & OF SSIn INT # 0 AAZEHINC LE T,
o r_dtc FOWEREEY 2 —VIZHECBMENE T,
DAC J22ED i

A—=T1A4 TL—LT—27 DACN—FTx7 R—FIF, 21, DAC. BXUHzE APL £ 2 — )UK 5 17
BRNH D £,

o AR BV a—)VZBIMLET,
— W Hz HAL) ZA—T A4 7—20Y T VT EBEBICRELE T,
- DTC Z¥RiREY 2 —)Le LTHAT 555G, Bl0AHZEMLET,
« DAC (DAC12 £7z1& DAC8) €Y a—)VBIMLET,
o r dtc. BEEEY a—)VEBEMMLET,

- DAC Fv )b 0 2l 9 2 55135051 > % % &R_DAC->DADRn[0] IZ3%& L. DAC 7+ )L 1
i 9 %2513 &R_DAC->DADRn[1] IZRE L £ T,

- DAC8 F¥ )b 2 (§128) 2§ 2455135055 R 1 > % %2 &R_DAC8->DADRn[2] ICF&E L. DAC8
F v 2L 0 (S1JA) ZfHd 256 Ci &R DAC8->DADRn[0] IZ &% L £ 9

- TIT 4= gV V=A% FTTERLUIEZAE AR ELFET,
RS % Z Do &S

{1 E %+ 2 —13, [Audio Playback Framework Shared on sf_audio_playback] @ [Properties] T & N7z fiii &
—HTZRENH D ET (774 M g sf_audio_playback_queue).

. <<_;)Jé—*/l—}l/@@jﬁfk%ﬁ@‘%%@1{ﬁ®ﬁiﬂﬁﬁ$1ﬁ CDOWVTIE, &w&#HdD SSP V) —RA/— 2L T
2EW,

41247 TV 75— a /DA —TAFBETL—LT7—7FI 21— IVD#IHAH

COtrvarTiR, SSP AV T4 Falb—22HLTY 7V r—ya VicA—T 4 AHETL—LTY—7E
V2= )V EHBATTHEIC DV THIAL 9,

H:covr7vayeEHRBIE, 7ay 7 FOEW. ALy ROBI, ALy RADRZ v 7D, BXUTAZY
JNTOT T 7 OBRICOWTHRL TWAENH D ET, ChSOHEBICHEL TWERWEEE. ISSP 21—
Y= =2 7)) DIEDDHICH BN DHhDERSBIRL T, SSPRX—ADT V) r— 3 YOERFicch b o
HEAKTFIEZERT 5 HiEZHREL T TIZE W,
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F=TAAMETL—LT =0 D 2 =)V &7 TV r— a3 JGBINY 3123, RORISRT ARy J3ERS—7r >
A% LC HAL/Common AL RICBIMLE Y, A—T A AHETL—LT—VEV 2 —)IVDT 7 4 )V b
g_sf_audio_playback0. T4, T D&, Xfi5d % [Properties] V¢ >~ RUTEETEXT,)

F—TAFTBEIL—LT—IED2—ILOER -7 VR

Stacks Selection

Resource ISDE Tab Sequence
g_sf_audio_playback Audio Threads New Stack> Framework>
Playback Framework on Audio> Audio Playback
g_sf _audio_playback Framework on

g_sf_audio_playback

ROBNT/RS &SI, sf_audio_playback DA —F 4 AHAETL—LT—JEI 2 —)VAAL Y FAZ Y ZITBINE
NadE, AV 74 F 2 L—REAELEO—LN)VEY 2 — )V ABMSEIM LU X3, BINOMKIERZAEE T5E
Va—VE. Ry 7 ADTF A MDRLEHERENE T, FTL—DFEPERINTVEEY 2 —IVXAR DA % >
R7BYEY2—IVTT, HEOHTRENZEY 2= VEHEFHEHET, 1 HoOMEMTUSERDO A %Y 7T
HHTEXET, EVVOHTRENBZEY 2 — Ui, B—LNVEY 22— )VOERBRETT, chbidt 7T 3
VERBHEETT, (Tay IJNTTFAMIE> TRENET,) O—LANVEY 2 —)VOBINBHEREEIE, £
Va—IVOFHAIC TAdd) VI TFARDTENET, UV VDHETRENZEI 2 — )27 ) w7 §5 L, [New]
TAAYNEREN, AJRERBRIRED R RENET,

New Thread Stacks &) New Stack > %] Remove

4 g_sf_audio_playback0 Audio Playback Framework
on sf_audio_playback

®

A~

T
ﬁ g_sf_audio_playback_common0 Audio Playback
Framework Shared on sf_audio_playback

| |

4% g_sf_messaged % Add Audio Playback
Messaging Hardware
Framework on
sf_message

X8 A—FT4FABETIL—LT7—V9FIa1—IVAZYY
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AN125F =T+ FBETL—LT—IFT 21— VDB

A =T 4 AFETL—LT—7 Y 2—)Vid, RBEERIEICEDE TI— DR T 2 0ENH D £9°, SSP K
74 Y RUTIE, B0ARPEEET— Fix EXADRESHRE N HEMICERA SN E T (T oy ZHR TR R
INB) ., bk, B—LANVEY 2= )VINEFI/EIIT 2 72DICHKT 208N H D T, e, ZHELTEH
ENRELENTOSNT 4 OADPEEAREICED T, By 7ENTVEMMO TN T 4 BETETEEE A, ThH
I&. ISDE @ [Properties] 7 ¢ >~ R Tidnw 7 E N7 0Tl d 50y 77 A AV TRENET, 2OT7 T
O—FIC K O T 0 ADEIE T N, RTOTFE TOMKY 70 —FICHANTRIBIC T I =0 ELICS <o
TVET, A=Y =BT T XA TEZINTOTTNT ¢ OFHTRERMEEREE T 74V M, SSPaY T 4 Fa

L—Z N [Properties] Z71CH D £9M, HHICBHRTEEXIICTODBDOERITRLET,

7 ISDE 2B &, RIRITREKT— T IVORER RENS, TY a—)IVEER L. TaR7 4

T, TNIELWHIBNCRIL S, SSP TOREFE T 2 -dIcE%x THEWN] 7 7 a—FIk 5 RN H

DEI,

sf_audio_playback DA —F 4 7BE I L—LT—I ED 12— ILDERRTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Buffer Size Bytes 512 Buffer size bytes selection.
Maximum Number of 1 Maximum number of
Streams streams selection.
Thread Stack Size 512 Thread stack size selection.

Name g_sf_audio_playbackO Module name.

Message Class Instance 0 Message class instance
selection.

Callback NULL Callback selection.

Name of generated
initialization function

sf_audio_playback_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

FEBlOfEE 77 4 )V &, Synergy

fiEl & A FTREZA MG E I3 S B TREMED D D £ 9,

PNB T LAT

STG2 ZfiHd 570y 27 MIHTBEDTY, ZDMD MCUDT 7 4V k
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O—LN)VEV 2 —VOBHARE, 774NV MINORENELE LN LEHDET, LA, X—F v FH—F
¥ 17 DIEEIHED NI DAC F v RIVDBERINENI DL ENH O £, O—LNIVAX Y JEY 2—)V THKATE
BTWAT IOV TIE, BROEDICTRTIDHRDOE 7Y g VTRl TVE T,

EH—LNVEY 2 —)VDTHNRT  FEDKHIGEEIL SSP AV T ¢ F 2 L—2D 535G % [Properties] ¥
VRYRHNB T ETHRESNET,

A =T 4 A EHETL—LT—=70a—LRNVEY 12— VORI

W, B— LNV R I AN—=TIZDED

REDHBZT T )V FRGEM SRS ZRENH D, THIEAL Y RAX Yy

70y JILHROTFZXNTREINET, SO T 187 1 1&, 7 L—LT—7 NEYNHEHNT % 7z ICRFED
HICRET Z2RHEDNDHD, ZNHRBEOY 7ENTVTLI—P—RBEBETEEE A, ROEIL, Va2 —VD
[Properties] ¥ 7> 3 VDTN TOREERLET,

sf_audio_playback LEDA—T 4 ABET L—LT—) XHEDBRETE

ISDE Property

Value

Description

Name

g_sf_audio_playback_comm
on0

Module name.

Thread Priority

3

Thread priority selection.

Audio Message Queue
Name

g_sf_audio_playback_queu
e

Audio message queue name
selection.

FEBIOMEE 77 4 )V &, Synergy

fiE &GP REZ S RRE 3 5275 B Al BEMED B © 97,

sf_message LD A v E—T T L—LT—9 DERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

Message Queue Depth
(Total number of messages
to be enqueued in a
Message Queue)

16

Specify the size of Thread X
Message Queue in bytes for
Message Subscribers. This
value is applied to all the
Message Queues.
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ISDE Property

Value

Description

Name

g_sf_message0

The name of Messaging
Framework module control
block instance.

Work memory size in bytes

2048

Specify the work memory
size in bytes. Choosing a
small number results a small
number of buffers which can
be allocated at the same
time (You can confirm the
total buffer number on:
sf_message_ctrl_t::
number_of buffers). If the
value is smaller than the
peak number of messages
to be posted at the same
time, the Framework occurs
a buffer allocation failure
affecting system
performance.

Pointer to subscriber list
array

p_subscriber_lists

Specify the name of pointer
to the Subscriber List array.

name of the block pool
internally used in the
messaging framework

sf_msg_blk_pool

The name of memory block
memory the Framework
creates in the control block.
This parameter might be
useful for debugging
purpose but NULL can be

specified for saving memory.

Name of generated
initialization function

sf_message_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

TE:flofie 77 4 )V M3, Synerg
i & fEF T RE R MG E (3 75 B T REMED D D K97,
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11—

ax A&

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP

DMAC Support Disabled, Enabled DMAC support selection.
Default: Disabled

Name g_sf_audio_playback_hwO Module name.

FE Bl e 77 4V M3, Synergy STG2 ZfiHT 270V 27 MIWT2EDTT, DA MCUDT 7 4V k
fifi & T PTREZ ARG E 13 B B ATREMED D D 97,

r_dmac Software Activation DE5% K5 A /\—DHERLERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Selects if code for parameter
checking is to be included in
the build

Default: BSP
Name g_transferO Module name
Channel 0 Channel selection
Mode Normal Mode selection
Transfer Size 2 Bytes Transfer size selection
Destination Address Mode Fixed Destination address mode
selection
Source Address Mode Incremented Source address mode
selection
Repeat Area (Unused in Source Repeat area selection
Normal Mode
Destination Pointer NULL Destination pointer selection
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Peripheral Events

Default: Software Activation

ISDE Property Value Description
Source Pointer NULL Source pointer selection
Number of Transfers 0 Number of transfers

selection
Number of Blocks (Valid only | 0 Number of blocks selection
in Block Mode)
Activation Source Software Activation, Activation source selection

Auto Enable

False

Auto enable selection

Callback

NULL

Callback selection

Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

FEBlOfEE 77 4 )V &, Synergy

fH & FEF AT BE A IR E 13 5275 B I REMED B D 9

r_dmac Software Activation 1 D#5i% K5 1 /N\—DIERELE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section selection

Name

g_transferQ

Module name

STG2 ZfiHd 570y 27 MK BEDTY, DD MCU DT 7 4V k
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Normal Mode

ISDE Property Value Description

Mode Normal Mode selection

Transfer Size 2 Bytes Transfer size selection

Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Interrupt Frequency

After all transfers have
completed

Interrupt frequency selection

in Block Mode)

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 0 Number of transfers
selection

Number of Blocks (Valid only | 0 Number of blocks selection

Activation Source (Must

Software Activation 1,

Activation source selection

Software start)

enable IRQ) Software Activation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC Software Event
interrupt priority selection.

EHlofEE 77 4 )V M, Synergy STG2 Z{fT2 70y 7 MIHT2EDTT, ZOMD MCU DT 7 )b k
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ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables
parameter checking.

Name

g_timer0

Module name.

Channel

0

Physical hardware channel.

Mode

Periodic

Warning: One Shot
functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.

Period Value

10

See Timer Period
Calculation

Period Unit

Hertz

See Timer Period
Calculation

Auto Start

False

Set to true to start the timer
after configuring or false to
leave the timer stopped until
timer_api_t::start is called.

Count Source

PCLKB, PCLKB/8,
PCLKB/2, LOCO, AGTO
Underflow, AGTO fSub

Default: PCLKB

The clock source for the
AGT counter.

AGTO Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for AGT (AGTO
pin). Set to false for no
output of the timer signal.
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ISDE Property Value Description
AGTIO Output Enabled True, False Set to true to output the
timer signal on a port pin
configured for AGT (AGTIO
Default: False pin). Set to false for no

output of the timer signal.

Output Inverted True, False Set to false to start the
output signal low. Set to true
to start the output signal

Default: False high.
Enable comparator A output | True, False Enable comparator A output
pin pin selection

Default: False

Enable comparator B output | True, False Enable comparator B output
pin pin selection

Default: False

Callback NULL A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Interrupt Priority Priority 0 (highest), Priority Timer interrupt priority. O is
1:14, Priority 15 (lowest-not | the highest priority.
valid if using ThreadX)

Default: Disabled

L HOfEE 77 4 )V Mid. Synergy STG2 ZfT 270V x 7 NI 28D TT, Z0Ofd MCUDT 7 4 )L k
il & A AT M R B 1 R 2 A REMEA D D 77
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ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

Name

g_timer0

Module name.

Channel

0

Channel selection.

Mode

Periodic

Warning: One Shot
functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.

Period Value

10

See Timer Period
Calculation

Period Unit

Hertz

See Timer Period
Calculation

Duty Cycle Value

50

Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Default: False

Auto Start False Set to true to start the timer
after configuring or false to
leave the timer stopped until
timer_api_t::start is called.

GTIOCA Output Enabled True, False Set to true to output the

timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.
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ISDE Property

Value

Description

GTIOCA Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

Controls output pin level
when the timer is stopped.

GTIOCB Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCB Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

Controls output pin level
when the timer is stopped.

Callback

NULL

A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

- HlofEE 77 4 )V M, Synergy STG2 Z{fT2 70y 7 MIHT 25 DTT, ZOMD MCU DT 7+ )b k
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r_ dac ® DAC HAL €Y 1 — LD R E

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enable or disable the
parameter error checking.

Default: Disabled

Default: BSP
Name g_dac0 Module name.
Channel 0 Set to 0 for output DAO or 1
for output DA1.
Synchronize with ADC Enabled, Disabled Set to true for

anti-interference
synchronization with the
Analog-to-Digital Converter
(ADC) Module. Set to false
false if power supply
interference between the
analog modules is not a
problem, or if asynchronous
conversion by the DAC
Module is desired.

Data Format

Right Justified

Set to zero, if 12-bit data
values are loaded in bits 11
through 0, or right justified.
Set to one, if 12-bit data
values are loaded in bits 15
through 4, or left justified.

Output Amplifier

Enable, Disable

Default: Disable

Set to true, if output amplifier
hardware function is
desired. Set to false to
bypass output amplifier
hardware function.

FE Bl L 77 4V M3, Synergy STG2 ZfiHT 270V 27 MIWT 2EDTT, DA MCUDT 7 4V k
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ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter error checking.

Name

g_sf_audio_playback_hw0

Module name.

FEBlOfEE 77 4 )V &, Synergy

fH & FEF AT BE A IR E 13 5275 B I REMED B D 9

r_ssi® 12S HAL EY 21— )L DERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Name g_i2s0 Module name.
Channel 0 Physical hardware channel.
Audio Clock Frequency 2822400 Input audio clock frequency,
(Hertz) used to generate the 12S
clock. Must be a multiple
between 1 and 128 of:
(sampling_freq_hz *
word_length_in_bits)
Sampling Frequecy (Hertz) 44100 Sampling frequency of audio

data.

Data Bits

8 bits, 16, 18, 20, 22, 24

Default: 16 bits

Bit depth of audio data,
which is the size in bits of
one sample of audio data.

Word Length

8 bits, 16, 24, 32

Default: 16 bits

Word length of audio data,
must be at least the same
size as the bit depth (Data
Bits field).
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ISDE Property

Value

Description

WS Continue Mode

Enabled, Disabled

Default: Disabled

Enable WS continue mode
to continue to output the
word select line when the
peripheral is idle. Disable to
stop outputting the word
select line when the
peripheral is idle.

Name of 128 callback
function to be defined by
user

NULL

A user callback function
must be registered in open.
The callback will be called
from the interrupt service
routine (ISR) when the
transmission FIFO reaches
the high watermark point
after all data for
transmission is transmitted
or when reception is
complete (the requested
number of bytes have been
received).

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system

Transmit Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Transmit interrupt priority
selection

Receive Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Receive interrupt priority
selection
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ISDE Property

Value

Description

Idle/Error Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Idle/error interrupt priority
selection

FE Bl E 77 4 )V &, Synergy

il & A P PTREZR R GRR B 1 S22 B P REMEDN D D K9

r_dtc Software Activation 1 ME5i% K 5 4 N—DIERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Normal Mode

Name g_transfer0 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Fixed Destination address mode
selection.

Source Address Mode Incremented Source address mode
selection.

Repeat Area (Unused in Source Repeat area selection.

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.
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ISDE Property

Value

Description

in Block Mode)

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | 0 Number of blocks selection.

Activation Source (Must

Software Activation 1,

Activation source selection.

Software start)

enable IRQ) Software Activiation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection.
Callback (Only valid with NULL Callback selection.

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

EOME 77 %)V M, Synergy

fiE &AL AT REZMEGRE 3 5275 B Al BEMED B © 97,

r_dtc Software Activation 1 M#xxE K5 4 /N—DHERERE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.
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ISDE Property

Value

Description

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Name g_transfer1 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Incremented Destination address mode
selection.

Source Address Mode Fixed Source address mode
selection.

Repeat Area (Unused in Destination Repeat area selection.

Normal Mode

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | O Number of blocks selection.

in Block Mode)

Activation Source (Must

Software Activation 1,

Activation source selection.

enable IRQ) Software Activiation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection.
Callback (Only valid with NULL Callback selection.

Software start)

R11UM0091JU0110 Rev.1.10 175 of 1897

2019.03.01 RENESAS



ZEEH

Synergy Software Package

EV1—IVOWE > FL—LT7—9 LAY —>F—F1FABETL—LT—%

User’s Manual

ISDE Property

Value

Description

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

FE Bl E 77 4 )V &, Synergy

il & A P PTREZR R GRR B 1 S22 B P REMEDN D D K9

ragt2 43 K54 N\—DEERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Normal Mode

Name g_transfer1 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Incremented Destination address mode
selection.

Source Address Mode Fixed Source address mode
selection.

Repeat Area (Unused in Destination Repeat area selection.

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.
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ISDE Property

Value

Description

in Block Mode)

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | 0 Number of blocks selection.

Activation Source (Must

Software Activation 1,

Activation source selection.

Software start)

enable IRQ) Software Activation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection.
Callback (Only valid with NULL Callback selection.

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

- BlofEie 77 4 )b ME. Synerg

fil & ST PTREZR A BAE 13 5875 B AT REME B D 97

ragptNIA I R4 N\—DEHREKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Parameter selection

Default: BSP
Name g_timer0 Module name
Channel 0 Channel selection
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ISDE Property Value Description
Mode Periodic Mode selection
Period Value 2822400 *2 Period value selection
Period Unit Hertz Period unit selection
Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Default: False

Auto Start FALSE Auto start selection
GTIOCA Output Enabled True, False GTIOCA output enabled
selection

GTIOCA Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

GTIOCA stop level selection

GTIOCB Output Enabled

True, False

Default: False

GTIOCB output enabled
selection

GTIOCB Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

GTIOCB stop level selection

Callback

NULL

Callback selection

Overflow Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

- HlofE 77 %)V M, Synergy
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A =T A AHETL—LT—=T TV a—)VD 70y TR

A—TAXHETL—LT—IN—RT27EY 12—V, [Clock configuration] 7t >~ RIICH BV T2 F)V 7
0w 2R LET,

F—F 4 AEETL—LT—TET 2—)LDOY VKK

DAC %7213 SSI EUEY 2 —)Vid, MCU DY V& LTINS T /NA ZAL@ELE T, /0 EVIE, SHET /31 2D
FYFICE S OISR U TR 2 8RB D £, ROKIE, [SSP configuration] 7 ¢ > R YN TD YV OEHS
e, BETAZEOBEREERLET,

A—TFTAFABEIL—LT—HUESa2a—ILOEVER—FT VR

Resource ISDE Tab Pin selection Sequence

DAC Pins Select Peripherals >
Analog:DAC12 >
DAC120/121

SSi Pins Select Peripherals >
Connectivity:SSI > SSI/0/1

¥ IR —7 A Tid. DACO/DACT F7zid SSIO/SSI1 WY R T A N—ICRBEZN— R Y =27 2—=7w FThHdT L
ZRELTVET,

r_ dac ® DAC K54 N\—DE VERRE

Pin Configuration

Property Value Description
Operation Mode Enabled, Disabled Operation selection
DAC None, P014 DAC pin selection

(Default: P014)

TE: BIOMEIE, Synergy S7TG2 BK T SK-S7G2 & F2MHT 570 27 MW 5EDTY, fd Synergy v
k &Ati0> Synergy MCU T I RE7x & > BERRE D 872 2 ATREME D © £ 97,

412677V 75— a3V TOF—TAFXBETL—LT7 -7V 21— IVODER
7TV = a VAT A AHET L= LT =&Y 2 — V2T 2BEO—RNEFIRERDO L BY T,

1) sf audio_playback_api_t:open APl ZfiH L TA—7 4 A A MU —LZHHLL £9,

2) a—)L\y JEIZMER LT, REGNY 7 7 EFIBNE LV T HICRANLES, 7TV
r—aya—RIcEELET,
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F:77TVr—a ALy FTIOEYT 205 L THh 5 sf_audio_playback_api_t:start API %
a ‘_}1/ L/ i 3‘0

3) sf_message_api_t:bufferAcquire API ZfiHL T, Xvt—ITL—LT—=IM5\y 7 7 Z2Ef5 LXK
ER
173w 7 7N T sf_audio_playback_data_t Z{fiH L TA—T 1 A7 L— LU — 77— 2 gk 7z
L ET,

4) sf_audio_playback_api_t:start API 2 L CA—T s AHET L—LT— 7 Z2r L £,

i WBOAN) = LAREZS S, BMOA =T 4 A AR —LODICTFIR 1 ~ 4 Z#FDELE T, RO
=T 4 F AN = LT ZRENH LD, IFV Y TRMEMUTA N —LZRARICHEST 28805 55,
;;.}0)5’%“6“@“0 =T 4 ADNEITER CIHAFEE N, A—N—=F v TLRWEEE, TOA M) —LZHAHTEX

CNSOIEDFEZ, UFOKISRS —RNGHET7 0 —THIAL X I,

1. Initialize audio stream
open

Y

2. Use callback function to post a semaphore

h 4

3. Acquire a buffer
bufferAcquire

Y

4. Start the Audio Playback Framework
start

M9 BEDF—TAFBEIL-—LI7—IFJ2—-IT7TVr—avn70—H

AN3F—TAFBEDACTL—LT—Y

COFA=T 4 AHETL—LT—7 DAC £V a—)Ud, A—T A AWET TV — 3 YHONA LN)LD APT %24
ML, 8 Y FBLXU 16 By MUVAFELEH (PCM) Vo Ve BEAT 31D ERFANEZNWHE L EST, +—T «
A4 DAC 7 L—L7—71&, Synergy MCU ® DAC/DAC8, ZA~< (AGT %£7z1& GPT), 7—Z&iizt (DMA F721
DTC) R T 2oV EMFHLES, 2—V—EHZDI—)L\y 7 ERIEK L. BT —2DREEGAICHETEE T,
4131 F—F 4 FBEDACTL—LI7—9FIJ 21— IVDEE

o F—REPNRTWVF ¥ U IICNETELICES>TENY 77 2HELET,

« ThreadX %A L7 bARET2E CHAZROELET (EREERL—T T332 559 R
22—V IO CEENRDIEE N

o RBEONY T 7 OFEDNFIENE, TNy VR L TROT—22ERLE T,
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o VT Y7 EEE,
o —HRIk & BEOKRE,

o A=YV, X, A5 16 € F PCM 7— X 2875 12 B F£72id 8 ¥ k DAC D

FICT7 R LETD,

o WHODOARN) —LIZDWVWTORANZIFT Y,

Application

Framework

Audio Playback Framework
sf_audio_playback_hw_dac

ThreadX®

AN 7
RTOS — —
HAL Driver/ \ / \

Transfer Driver
R _DTC

Transfer Driver Timer Driver Timer Driver
R_DMAC R_AGT R_GPT

DAC/DACS Driver
R_DAC/R_DACS

BSP

X 10:F—F4FBEDACTL—LT7—7EVa1—)b7OvIH
¥ :DAC %7213 DAC8 F T A /\—DFERA T 3 »Id MCU EH T,

4132F—T4F7BEDACTL—LT—7FEI 1—ILD APl DIIE

F—T 4 AHEDAC 7L —LTU—7FVa—)Vid, =7, Blh. HE. BXOEIEREDOEIED APl ZEFHL
9, MHARERITNTOAPIDY A b APIFFUH LOBI, % API OFHZFHIID, ROKICEENET, AT—
A AR EDZEIG APL BRI ERDORICH D FT,

F—TAFBEDAC 7L—LT—9ES21—)LD APl DEH

Function Name

Example API Call and Description

open

g_sf_audio_playback_hwO0.p_api->open(
g_sf_audio_playback_hwO.p_ctrl,
g_sf_audio_playback _hwO.p_cfg);

Open a device channel for read/write and
control.
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Function Name

Example API Call and Description

start

g_sf audio_playback_hw0.p_api->start(
g_sf_audio_playback_hwO0.p_ctrl, &p_data,
Timeout);

Start Audio Playback Hardware.

stop

g_sf_audio_playback_hw0.p_api->stop(
g_sf_audio_playback_hwO0.p_ctrl);

Stop Audio Playback Hardware.

play

g_sf_audio_playback_hwO0.p_api->play
(g_sf_audio_playback_hw0.p_ctrl, p_buffer,
length);

Play audio buffer.

dataTypeGet

g_sf audio_playback _hwO0.p_api->dataType
Get( g_sf_audio_playback_hwO.p_ctrl,
p_data_type);

Stores expected data type in provided
pointer p_data_type.

close

g_sf_audio_playback_hwO.p_api->close(
g_sf_audio_playback_hw0.p_ctrl);

Close the audio module.

versionGet

g_sf_audio_playback_hw0.p_api->versionG
et(&version);

Return the version of the module with the
version pointer.

L BB — 2 Gk, ESR, B APL 7—X, APl MGk, PIECEROEE L ERORHIAHINC DV T,
ISSP A—H'—2A=a7)V)] THHEEY 2 —IVDAPIV 77 LY AZBILU T I,
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AT—2ARYIE

Name

Description

SSP_SUCCESS

Function successful.

SSP_ERR_ASSERTION

A pointer is NULL or a parameter is invalid.

SSP_ERR_OUT_OF_MEMORY

The number of streams open at once is
limited to
SF_AUDIO_PLAYBACK_CFG_MAX_STRE
AMS. If this number is exceeded, an out of
memory error Occurs.

SSP_ERR_TIMEOUT

Timeout occurred before playback finished.

SSP_ERR_NOT_OPEN

The stream control block p_ctrl is not
initialized.

E:B—L NV R IAN—ICE > THEO T T —a— FMNRENZ AN H D X9, IXTOMHAT—Z AR fH

DEBICDOWVTIE, ISSP 2—Y =X =2 7)) THHEEY 2 —)LOAPIYV 77 LY A%

4133F—F 1A DACTL—LT7—UFI 12— IVOFEDIE

DACA—T 4 AWET L—LT =V 2=V A —T 4 AHERZY A= 57HDALy FENHBTERL X
T, FRIC, A—=T 4 A HAEDAC 7L—LT—FJ DALy FLAPLLEDOROID ZXKT Tu—F v —rZ2RLE T,

LTLEE W,
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Thread Entry

SF_AUDIO_PLAYBACK_Open
SF_AUDIO_PLAYBACK_Start

Open Hardware Post data to

message queue

Parseall

> in [ +
h 4 audio queue
o W Create Audio *
Initialize Stream [ ke Tire]

layback Threa 5 Dat SF_AUDIO_PLAYBACK_Pause/
rEEsslias SF_AUDIO_PLAYBACK_Stop/

(scale, mix, SF_AUDIO_PLAYBACK_Resume
volume, etc.) = = -
A Start playback

_ Post control
(first time) or message
store pointer
to next data
g buffer in
Internal Audio Playback
Callback contrgl block
Next
Play next buffer rt:;;fe;
(if available) e
Wait for Legend
Post “playback playback
complete” flag " completeflag Beige Blue represents
or timeout represents the shared audio

APl calls made thread (internal
é per stream to framework)

K11:A=F14F7BEDACT7L—LI7—YFJa1—)bDO7A—F+—F}

7 DAC FE/713 DACS F =4 /V—Di#ERA 77> 3 4% MCU |55 T, A —T 4 FHET L—LT—27 O :

.h77ﬁ%ﬁﬁbiﬁ(k&ﬁﬁygimmgmwmwjmmmmwﬁaCh@[vaF]ﬁT?ﬁ
ST ENTEET, WMEE 2 ICBRELEY (A—T A AMETL—LY—FTlE, AMU—LBI
DIRK2DDT—R A=V TEET ),

o =Ny JEBIEURERR L F 9 (Fc& Z1E. sf_audio_playback_callback) .. A —7 ¢ A LT L— L
T—0 A VAZ YA =)Ly TEIBOXETZ AN LET, COT—)bNy ZBBIE, =T 1A
HETL—LI—I N T —2ONMZHE T LI T ENE T, a—I)bNy 7T, LRl TIER
Lictx 7 r2iE LT,

o ALY JV=TNT, T—2Z2HLET I T+ ZRIFLET, T—2ZHET I, £T A
§t§;77b—57—7#%ﬁv77%mﬁb\mwi—?fiﬁi?—ﬁ%ﬁ%ﬂv77Wmﬁ

F—F 4 AFE DAC 7L—LT—21&, M= Rz 7K~ b EOBHOA—F ¢ AR b —LEFH— L
£, 2004 b —LEMEATHHACBEREY 2 — D70y FNE FRICRLET,
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Ogg Vorbis/
sf_audio_ decode > MP3/WAV Takes compressed audio data (from file system or pointer to data
*Future Decoder from input stream), selects appropriate decoder, decodes data and
Plugins passes it to audio playback stream. This module is not yet implemented.
A4
sf_audio_ playback on sf_audio_ playback on
sf_audio_playback sf_audio_playback Passes data associated with a particular stream to a shared audio
Stream 1 Stream 2 playback thread.
sf_audio_ playback_commonon Thread shared by all audio streams on the same hardware.
sf_audio_playback Combines decompressed data from all active streams and scales it to

fix the ouput hardware data type and requested volume.

|

sf_audio_ playback_hwon
sf_audio_playback_hw_dac

'

r_timer + r_dac_transfer

Plays a single buffer of decompressed audio data. Transfers PCM
data to DAC at sampling frequency governed by timer.

Modules required by the layer above.

X 12:88DF—T A F A M) —LERRKTBF—TAFTBEDACTL—LT—Y
F =T 4 AFEDAC 7 L—LT— V&Y 2 —)VOBIEICEET % BHE R RS & iR HH

A=T4 AT L—LT—=27DDAC/N—FT 7 RK—M&, Bk API 2L T, WX A Y TERE
NI TV 2 TREBECHAENY T 75 DACICA —T 4 AT — 22k LT,

A—F 4+ TL—LT—% DAC N\— R x7H— ik, %1 <. DAC/DACS. HELUHE% APl
T a— )V BIAFRBRA D O £ 9,

ZAX BV a—)VEBIMLET,

- JEABE Hz L) A —T 104 T—20Y 7))V TREBEBICKELET,

- DTC Z¥rikEY 2 —)Le LTI 255 (#25E), Bl0AHZHEMLET,
HEAEY 2 —)VDiEN - DTC 721 DMAC DWW Nz IR L £ 9,

DTC D&

~ DAC F¥ 3V 0 Zflif1 9 2551356558 1 > %% &R _DAC -> DADRn[O] IC#&E L. DAC F ¥ )b
1 24 %5141 &R_DAC -> DADRn[1] ICRELF 9,

- DAC8 Fv )L 2(S128) ZfliH I % &35 /e R+ > % %2 &R_DACS8 -> DADRn[2] ICE&E L. DAC8
F v 3V 0 (S1JA) =T 23571 &R_DAC8 -> DADRn[O] IC&%E LT,

- TIT 4= a Y V=A% FTERLIEZAEH D IARICERELET,
DMAC DE
- dmac Y R—rZEMLET,
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- DAC F¥ )V 0 ZfiH 3 255135085 R A > &% % &R_DAC -> DADRn[0] ICE%E L. DAC F¥ %)L
1 24 285413 &R_DAC -> DADRn[1] ICRELF 9,

- DAC8 F )L 2(S128) {3 % %A ld iR+ > % 7% &R_DACS -> DADRn[2] I L. DACS
F ¥ 2L 0 (S1JA) ZHHT 55413 &R_DACS -> DADRn[0] ICREL T,

TVITAN=Y a3y V=A% ETERLIEZATEDIARICREL T,

o F—F 4 FAHEDAC T L —LT—71F. APINOZHEZLIC, LLFOMCU 77 2V BT R—FFT 5 X
ICERFEIENTVE T,

- S7G2
- S3A3
- S5D9
- S124
- S3A6
- S5D5
- S3Al
- 5128
- S1JA
- S5D3

. g_;)%Z—*)“:~—JU@§M’FLCF%3‘%%®{m®%UBE$IELCOb\TLi\ D SSP VY =R/ — 2B T
2EW,

41347 TV 75— 3V TDF—T4FBEDACT L—LT—VETI 21— IVDEIFAH

COYrya TR, SSP AV T4 FaL—22FHLTT TV r—yavich—7T 14 H4% DAC 7L—LT—7%
TV a—)VEHFHRAGTTECOWTHHALE T,

TECDE T g EGICIE, 7O 7 FOE, XLy FDWERL, XL FADI X w ZDEN, PR Xy
SN TDTH 2 DIFIEIC OV THIFL TOE8ZENEDF T, CHESDEAICHEL TOEV5EEIE, [SSP 2—
P X2 TN DIEDDITICH S0 DDDEFEZIFL T, SSPN—IXDT7 71 or—=2 3 2DIEKIFIC C 115D
FHELETFNEEPT S LR L TS/ZE0,

F=T 4 AHEDAC T L—LT =V D a— V27 T r— 3 VIGBEIY I RORITRT AR w 78R —
v A% M8 LT HAL/Common ALy RIZIBMULEX S, (A—T 4 AHEDAC T L—LT =€V 2a—)IVDT T *
)V b 44ld g sf_audio_playback_hw0. T, T DHiild. K59 % [Properties] 71 ¥ FUTEETEET,)
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Stacks Selection
Resource ISDE Tab Sequence
g_sf_audio_playback_hw0 Threads New Stack> Framework>
Audio Playback Hardware Audio> Audio Playback
Framework on Hardware Framework on
g_sf_audio_playback_hwO g_sf_audio_playback_hw_d
ac

ROBNERY & 512, sf_audio_playback_hw_dac DF—7 1 A4 DAC 7L—LT—7EY 2 —)VAL v FA
ZyZiGBMENS L, AV 7 4 F a2 L—2R30ER0—LN)VEY 2 —)V7% HEICEIN U 3, BINOMEIER
ZREETBHEY )L, Ry T ADTFA MWK ERERENE T, JL—DHMNERRENTVEEY 2 —)b
BERIOAZY R7RYEY 12—V TT, FOHTRENZEY 2 —VAHAT3ILET, 1 HOMEINT NUIH
BOZX Ly JTCHATEET, EVIDHETRENDEY 2 —)WiE, B—LNVEY 2 —)VOFERDAETT, T
NHRA TV a VERIHERTT, Ty JNTTFAMIE > TRENE T ) B—LN)VEY 2 — VOB I
BEGEE, Y 2—)VOFHIC TAdd) LW S TFAMNEENT T, EVIDOHTRENSEI 2 -V T Y
795L. [New] 74 AVHERREN, ATREGERIKDNERRENE T,

New Thread Stacks 4| Mew Stack » | Remove

@ g_sf_audio_playback_hw0 Audio Playback Hardware Framework Shared on
sf_audio_playback_hw_dac

@

Y
| 1 |

&4 g_transferD Transfer 1 Add Tirmer Driver & Add DAC Driver
Diriver on r_dtc
Software Activation 1

K 13:A—F14FABEDACTL—LI7—UFJ21—IVAZYY

4135F—F s FABEDACTL—LT—IEI 21— VDR

A =T 4 AEEDAC 7 L—LTU—7EY 2 —)ViE, RELRIEICEDR TI—Y DT 20ENH D 9, SSP
FERRY ¢ >~ RO ClE, B0 AAREIEE— Fx EXHDOREERFAE D HEFNGRN SN E T (T ay 7 HR T
FREND) , INBE, B—LAN)WEY 2 —)VDEFEIFENT 22 DICHRT 20 BENH D FT, £z, BELT
EHMANRELEWTONRT  OANETEAREICEDET, By 7 ENTVAMOTa/8T 1 BETETETE A, T
N51&, ISDE @ [Properties] 7 « ¥ R Clday 7 ENe TR T7 2 lcifd 20y 77 A 2V TRENET, TDT
Ta—FIC KO T O AN RSN, RO FE TOMK T 70 —FICERTKRIFICT T —h7E LI <
BoTVET, I—P—DBT7 7HXATELZITXRTOTSNT ¢ O A REAMERGREE T 7 4V M&, SSPav 7«
F a2 L—2HND [Properties] Z71CH D £ TH, fEHICSHTEL L ICTDRDORITRLET,

£ ISDE ZBHE . KSR IR T — T IVORER BRH D, BV a—)VEEKL., THRT 4 RHERRARD T LNT
§§§°CHHEL““%“@ﬁ%~$P?®%%%#@¢at@mﬁ%&r£ﬁmj77n—?m@%mﬁﬁﬁ@
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sf_audio_playback_hw_dac ®A—T 4 ABAE DAC 7L—LT—UEL 12— )LDERERTE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Enables or disables the
parameter checking.
Default: BSP
DMAC Support Disabled, Enabled DMAC support selection.

Default: Disabled

Name g_sf_audio_playback_hwO Module name.

Bl E 77 4 )V M3, Synergy S7G2 29570 27 NS 26 DT, ZOAD MCU DT T )b b
il & AT BE R RS RGR B I3 B2 B ATREMED B 0 £ 97

O—LANNWVEY 2 —VOEEE, 774N NIADORENEE LN EEHVET, Tz ZIEX, =7 h—R
7 17 DREIH DNz DAC F¥ RIVDFEIRMEAIDGEENDH D 9, O—LNIVAZY 7EY 22— )V TR HE
BTRT 4 ICDVTIE, BIROZHICTRTZOBOY 7Y 3V Tad#BiLTVET,

0=l NVEY 2= VDT NT 4 REDKFEGEHIESSP IV T 1 F a2 L—2 W 5HfI5T % [Properties] 7
Y RYERERZ e TREEINE T,

=T 4 AFEDAC 7 L—LT =7 Da—LANIVEY 12— )IVORERK

@k, =L NV R IAN—TRPROREDHZT T 4 )V FRENSEET 20ENH D, TNUIAL Y RAZ Y
770y ZISHROT FARNTORENE T, —EHOMRT ST 1 &, T L—LT =7 WEYNEE) S % 72 DI K D
HICRET Z2RENRHD, ZNHREY JEINTVTAI—YP—QEFEHETEE LA, RDEIC, EV2—)LVOD
[Properties] 7> 3 Y DITNTOHREZRLET,

r_dmac Software Activation DE5% K5 A /\—DHERLERTE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build

Default: BSP

Name g_transferO Module name

Channel 0 Channel selection

Mode Normal Mode selection
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ISDE Property Value Description
Transfer Size 2 Bytes Transfer size selection
Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Normal Mode

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 0 Number of transfers
selection

Number of Blocks (Validonly | O Number of blocks selection

in Block Mode)

Activation Source Software Activation, Activation source selection
Peripheral Events

Default: Software Activation

Auto Enable False Auto enable selection
Callback NULL Callback selection
Interrupt Priority Priority O (highest), Priority Interrupt priority selection

1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

VI B0 E 77 4 )L MA, Synergy STG2 2T 2 70T x 7 M 28D T, ZOMID MCU DF 7 4L b
il & M PTRE MG E X R B PIREED B D 97,
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r_dmac Software Activation 1 D#5i% K5 1 /N\—DIERELE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section selection

Name g_transferO Module name

Mode Normal Mode selection

Transfer Size 2 Bytes Transfer size selection

Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Normal Mode

Interrupt Frequency

After all transfers have
completed

Interrupt frequency selection

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 0 Number of transfers
selection

Number of Blocks (Validonly | 0 Number of blocks selection

in Block Mode)
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ISDE Property

Value

Description

Activation Source (Must

Software Activation 1,

Activation source selection

Software start)

enable IRQ) Software Activation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC Software Event
interrupt priority selection.

FE Bl E 77 4 )L &, Synerg

il & A P AT REZR R GRRE 1 S22 B P RETEDN B D K 9,

ragt2 43 K54 N\—DEERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables
parameter checking.

Default: BSP
Name g_timer0 Module name.
Channel 0 Physical hardware channel.
Mode Periodic Warning: One Shot

functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.

STG2 ZfiHd 570y 7 MIKHTZEDTY, ZDMD MCU DT 7 4L k
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ISDE Property

Value

Description

Period Value 10 See Timer Period
Calculation

Period Unit Hertz See Timer Period
Calculation

Auto Start False Set to true to start the timer

after configuring or false to
leave the timer stopped until
timer_api_t::start is called.

Count Source

PCLKB, PCLKB/8,
PCLKB/2, LOCO, AGTO0
Underflow, AGTO fSub

Default: PCLKB

The clock source for the
AGT counter.

AGTO Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for AGT (AGTO
pin). Set to false for no
output of the timer signal.

AGTIO Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for AGT (AGTIO
pin). Set to false for no
output of the timer signal.

Output Inverted

True, False

Default: False

Set to false to start the
output signal low. Set to true
to start the output signal
high.

Enable comparator A output
pin

True, False

Default: False

Enable comparator A output
pin selection

Enable comparator B output
pin

True, False

Default: False

Enable comparator B output
pin selection
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ISDE Property

Value

Description

Callback

NULL

A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Timer interrupt priority. O is
the highest priority.

L HOfEE 77 4 )V Mid. Synergy STG2 ZfT 270V 27 MM 28D TY, Z0ftd MCUDT 7 4 )L k
il & AR AT M R B 1 R 2 A REMEA D D 97

ragptNIAI R4 N\—DEHREKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Name g_timer0 Module name.
Channel 0 Channel selection.
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ISDE Property

Value

Description

Mode

Periodic

Warning: One Shot
functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.

Period Value

10

See Timer Period
Calculation

Period Unit

Hertz

See Timer Period
Calculation

Duty Cycle Value

50

Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Default: False

Auto Start False Set to true to start the timer
after configuring or false to
leave the timer stopped until
timer_api_t::start is called.

GTIOCA Output Enabled True, False Set to true to output the

timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCA Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

Controls output pin level
when the timer is stopped.

GTIOCB Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

R11UM0091JU0110 Rev.1.10
2019.03.01

RENESAS

194 of 1897



ZEEH

Synergy Software Package

EVI-IVOBE > TL—LT—ILAV— > F—FAABEDACTL—LT—Y

User’s Manual

ISDE Property

Value

Description

GTIOCB Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

Controls output pin level
when the timer is stopped.

Callback

NULL

A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

FEBlOfEE 77 4 )V &, Synergy

fH & fEF AT BE A IR E 13 5275 B nIREMED B D 9,

r_ dac ® DAC HAL €Y 1 — LD R E

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter error checking.

Name

g_dac0

Module name.

STG2 ZfiHd 570y 27 MK BEDTY, ZDMD MCUDT 7 4Lk
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ISDE Property

Value

Description

Default: Disabled

Channel 0 Set to 0 for output DAO or 1
for output DA1.
Synchronize with ADC Enabled, Disabled Set to true for

anti-interference
synchronization with the
Analog-to-Digital Converter
(ADC) Module. Set to false
false if power supply
interference between the
analog modules is not a
problem, or if asynchronous
conversion by the DAC
Module is desired.

Data Format

Right Justified

Set to zero, if 12-bit data
values are loaded in bits 11
through 0, or right justified.
Set to one, if 12-bit data
values are loaded in bits 15
through 4, or left justified.

Output Amplifier

Enable, Disable

Default: Disable

Set to true, if output amplifier
hardware function is
desired. Set to false to
bypass output amplifier
hardware function.

Bl E 77 4 )V &, Synergy

& R PTREZ SRR E I3 B 75 B AT REMED B D 77,

DAC8 HAL €E¥ 1 —/Lr_dac8 DERMKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enable or disable the
parameter error checking.

Default: BSP
Name g_dac8_0 Module name
Channel 0 Channel selection

STG2 ZfiHd %70y 27 MIHT2EDTY, ZDMD MCU DT 7 4V k
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ISDE Property

Value

Description

Synchronize with ADC

Enabled, Disabled

Default: Disabled

Choose whether to sync with
the ADC module

Data Format

Right Justified

Data format selection

DAC Mode

Normal Mode, Real-time
(Event Link) Mode

Default: Normal Mode

DAC mode selection

Charge Pump Enabled
(Requires MOCO active)

Enabled, Disabled

Default: Enabled

Enable or disable the charge
pump

- HlOfEE 77 4 )V M, Synergy STG2 Z{fT 270y 7 MIHT 25 DTY, ZOMD MCU DT 7+ )b k
il & (I ATRE R MG E X R 2 AT REMED D D £ 77

=T 4 ABEDAC 7 L—LT—7EY 2a—)bD Iy TR
F—7 4 AHEDAC 7 L— LT —2"— K7 2 7EY 2— V. [Clocks] KKV + > RICH B EL 7 v 7 % fliH

LEJ,

F—T 4 AHEDAC 7L —LT =7 EY 2 —)VOE VKK

DAC %721& SSTJAIE Y 22—k, MCU Q¥ V2 L THET NA AL@BELE T, /O EViE, T /31 AD
FICH D KOITER U THEKT 208D H D 9, XDZEKIE, [SSP configuration] 7 ¢ > RN TOE > DFR
e, BT 3V ORRAIERLET,

I —8ONY) 7 2 )V, BfFE— FOBRIC K > THERRREARY 7 2 Z)VESDRE D THUHE > THE

EMCU EVDIREENE T,

T—TAZFBEDAC IL—LT—9ED1—ILOEVER -V R

Resource ISDE Tab Pin selection Sequence
DAC Pins Select Peripherals >
Analog:DAC12 >
DAC120/121
SSI Pins Select Peripherals >

Connectivity:SSI > SSI/0/1
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3RS —4 A Tl&, DACO/DACL F721& SSIO/SSIL S R T A N—ICREHRN—R T 2 72— N TCHBT &
FRELTVET,

r dac ® DACHAL £ 1—/ILDE VERERTE

Pin Configuration

Property Value Description
Operation Mode Enabled, Disabled Operation selection
DAC None, P014 DAC pin selection

Default: P014

T Bl Synergy STG2 BK U SK-S7G2 Fv M5 70V 27 M 5EDTY, D Synergy F
I~ & At Synergy MCU Tl I REZR & BERGEE D BR 2 ATREM N D D £ 97,

413,677V 75— 3V TODF—TAFBEDACTL—LT—VEV 21— IVOfER
7IVr—a Y TA—T 4 AHEDAC T L— LT — VBV a— IV EET 20— EFIRERO LB T,
1) sf_audio_playback_hw_api_t:open API Zffifl L T4 —7 4 A FE DAC 7 L — LY — 7 Z4IHt L %

o

2) sf_audio_playback_hw_api_t:start API Z{fH L TA—7 4« A4 DAC 7 L— LT — 27 Du—L~N\)L
IN—RY 7 ZHBLET,

3) sf_audio_playback_hw_api_t::play API ZfiHI L T, PCM A —7 1 AH > T )Lz L9,

4) N—RT 7 TYR—FEIN%PCM A —F ¢ AH 2T
sf_audio_playback_hw_api_t:dataTypeGet API Ic X > Tt &N F 9

5) sf_audio_playback_hw_api_t:stop API Zfifi LT, A —7 ¢« A4 DAC 7 L—LT—7Dua—LN
WWN=F T 27 EIELE T,

6) sf_audio_playback_hw_api_t:close API ZfH L C. A —7F 14 A FHAEDAC 7 L—LTU— 7 2L E T,

NS DO—RNETIEZ, XOKOERHOIMETO—IIRLET,
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X 14:—REGEF—Tc TBEDACTL—LI7—9FJ2—- V7TV 5r—Yavn70—H

1. Audio Playback open
open

l

2. Start hardware
start

I

3. Play PCM audio
play

I

4. Determine type of audio
dataTypeGet

I

5. Stop low-level hardware
stop

)

6. Close Audio Playback Framework

close

ANAF—T1FBENRSTL—LT—Y

z@msi—?4tﬁ$7b—57—b%yl—w@\i—?«ﬁﬁi?fu&—vay%@ﬁxbdwwAm%%

"L, 8w FBXUT 16 ¥y MSVARTE
TAAHET L—LT—271&, Syner
V7o) ERLET, I—HP—

ZH (PCM) Y IV EEET B0
y MCU D 12S, 21~ (AGT %7213 GPT). 77—t (DMA %7213 DTC) X
FOI—)LNy T2ER L. BINT—Z PRI EICHETEE T,

4140 F—FT4FBENRS TL—LT7—9FIV 21— IVDEBE

I a— .//70)3:‘30;

T—=RZPNRT VT ¥ TR ET B LI > TRy T 7 ZHAELET,

ThreadX A L7 D hAFAET B THEZEDELET (EKEHFRIL—TI2 v 7752 R
RO IERENZY5),

BBy 7 7 DFENBIBRE NI%, TNy ZEFEH L TROT— 2 E2ERLET,
V7 R o 7 R,
—IFfE 1 E & R O HEEE,
BEEDOZA R —LIZDWTORANZIFT VT,

ISR A2 IR L 9, A—
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ThreadX®
RTOS

Application

Framework

Audio Playback Framework

sf_audio_playback_hw_i2s
HAL Driver

12S Driver
R_SSI
HAL Drivers \ \
Transfer Driver Transfer Driver Timer Driver Timer Driver
R_DTC R_DTC R_AGT R_GPT
BSP

K 15:F—FT4FBERS TL—LT7—VEV1—- b7y IH

4142F—T+FBENRS 7L —LT7—7FT 1—IV0) APl DEIE

A=FAAFERS TL—LT =7 &V 2=, A=7"2, Bk, 04, SihE EOBRED APl ZER L £ T, @
HATREZRTRT D APLDOY A k. APIFECGHI L O], & API OEHAFN, ROKRICEEFNFEFT, AT—XZARD
fEDZKIE API EHIEDRZRICH D 9,

F—TAABERS TL—LT—HED21—LD API Efy

Function Name

Example API Call and Description

open

g_sf_audio_playback_hwO0.p_api->open(
g_sf_audio_playback_hwO0.p_ctrl,
g_sf_audio_playback _hw0.p_cfg);

Open a device channel for read/write and
control.

start

g_sf_audio_playback_hw0.p_api->start(
g_sf_audio_playback_hwO.p_ctrl, &p_data,
Timeout);

Start Audio Playback Hardware.
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Function Name

Example API Call and Description

stop

g_sf _audio_playback_hw0.p_api->stop(
g_sf_audio_playback_hwO0.p_ctrl);

Stop Audio Playback Hardware.

play

g_sf_audio_playback_hw0.p_api->play
(g_sf_audio_playback_hw0.p_ctrl, p_buffer,
length);

Play audio buffer.

dataTypeGet

g_sf _audio_playback _hwO0.p_api->dataType
Get( g_sf_audio_playback_hwO.p_ctrl,
p_data_type);

Stores expected data type in provided
pointer p_data_type.

close

g_sf_audio_playback_hwO.p_api->close(
g_sf_audio_playback_hwO0.p_ctrl);

Close the audio module.

versionGet

g_sf_audio_playback_hwO0.p_api->versionG
et(&version);

Return the version of the module with the
version pointer.

I PR — Gk, RUESR, SR, APL T—X, AP REiG(k, BIBZEROBIE L EROFRFHINC OV T,
[SSP —H =X =2 7)) THHEY 2 — )LD APV 77 LY AZBRUTLEE W,

AT—RARYE

Name

Description

SSP_SUCCESS

Function successful.
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Name Description

SSP_ERR_OUT_OF_MEMORY The number of streams open at once is
limited to
SF_AUDIO_PLAYBACK_CFG_MAX_STRE
AMS. If this number is exceeded, an out of
memory error occurs.

SSP_ERR_TIMEOUT Timeout occurred before playback finished.

Ea—=L NV RIAN=IC L THFD T T —O— RPRENBGEND D F T, TARNTORHEATF—Z AR D E
DEFICOWVTUE, [SSP =P == 27 )V) THEHEY 2—)VDAPI) 77 LV ARSI LUTLZE W,

41434 —FT4FBENRS TL—L 7= FI 12— IVOEHEDIIE

2S A—FT 4 AHETL—LT—=TEY a—)ViE, A—T 4 AHEEYR—=bT27HDALy RENBTERL F
T, FHIC, A—T 4 AEHETL—LT—TDALy RENRTVw I —F 4 AEHET L —LT—7 API LD D EL

DRI Ia—Fv—hr2RLET,
=T

Post data to

SF_AUDIO_PLAYBACK_Open

Hardware
Open?

Open Hardware

message queue
Parse all
> gesin  [€— +
A4 audio queue
Initialize Stream [« e fudio *

Playback Thread

; . SF_AUDIO_PLAYBACK_Pause/
it SF_AUDIO_PLAYBACK_Stop/

(scale, mix, SF_AUDIO_PLAYBACK_Resume
volume, etc.)
. v
B Start playback

Post control
(first time) or

message
store pointer
tonext data

i buffer in
Internal Audio Playback
— é

Play next buffer
(if available)
¥
Wait for Legend
Post “playback playback
complete” flag complete flag Beige Blue represents
or timeout represents the shared audio

APl calls made thread (internal
é per stream to framework)

K 16:4A—=F4FBENRS 7L—L7—9FVa1—-1bO7A—Fv—+
=T 4 AEERS 7L —LT— ORI NZHEMGEEL FIORLET,
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TAZERLFT (Jz& 213, g sf audio_playback_semaphore) .. T4 [ AL w K| X7 Tf7
EMTEET, WIEE 2 ICRELET (A—T 4 AHETL—LT—=ITld. ANV —=LHT
%

=0«

K2DDT—R Ay —I R TEET ),

ISy T BB ER LT (& 213, sf audio_playback_callback) .. A —7 ¢ A H4E 128 7

— LT =0 A VARV A=)\ TR OANTZ AJJLET, COI—)LNy 7RI, A —

A APET LT =D T = 2Oz T LI E RIS UHENK T, a—)bXw 7T k&l

ME LTt~ 7 4+ ZRdiE L £ 9,

{4 V—THT, F—REFETBHICEY T A RIELET, F—2RHETSICE, FFAY
§E§;ﬁ7b—57—7#6ﬁv77%W%b\mmi—?fiﬁi?—ﬁ%ﬁ%ﬂv77Wmﬁ

F—F A AT RS T L— LT —H 13, RO Nn— R 2 7R b EOBROA—F 4 A A R U — LY H— X

9o 2 DDA N —LZHHTHHBICHELEEY a—DT 0y F K% FRIRLE T,

YoaNIT L Syt

Ogg Vorbis/
sf_audio_ decode > MP3/WAV Takes compressed audio data (from file system or pointer to data
*Future Decoder from input stream), selects appropriate decoder, decodes data and
Plugins passes it to audio playback stream. This module is not yet implemented.
A4
sf audio playback on sf audio playback on
sf_audio_playback sf_audio_playback Passes data associated with a particular stream to a shared audio
Stream 1 Stream 2 playback thread.
sf_audio_ playback_commonon Thread shared by all audio streams on the same hardware.
sf_audio_playback Combines decompressed data from all active streams and scales it to

fix the ouput hardware data type and requested volume.

|

sf audio playback hwon
sf audio playback hw dac

'

r_timer + r_dac_transfer

Plays a single buffer of decompressed audio data. Transfers PCM
data to DAC at sampling frequency governed by timer.

Modules required by the layer above.

X 17 88DF—TAF A M) —LERRTBF—TAFTBERSTL—LT—7Y

T A 128 T L T — 5 B 2 — VOB B % T2 I & I

o fiHEN%F 2—Id. [Audio Playback Framework Shared on sf_audio_playback] ® [Properties|] THi
EESNIAANTE =BT H5RENDD XY (57 4)U M g sf_audio_playback_queue),

o F—F4F TL—LTU—7 2S N—RU 7 K—hcid, 128 T 1 — UK BKERIRD D O %
T, 128 RIA/N— £ 2 —)VIE DTC ZHH L TEdbTE £ 3 (#HEH),
e 2S RSAN—FTa—),
- A—=TaF ray TR (~NIVYELL) 2, HENTOSEAA—T o4 a7 ORFEEIC
RELETD,
- YTV UTREEE (~NVYEANL) A —T A T—=R2OY ) VT EERBICERE L E T,
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- TR EyFETU—FRERZ 16 LY MCRELXT (A—T a4 JL—LTU—I T3 16 LY D
ANZFANENET ),

- SSIn TXI I & T SSIn INT D AHZEHRIC LTI,
o r_dtc FOFGEEY 2 —)b (),
e T T4 N—= 3y V=A% SSIn TXL HIDAFCEHRELE T,

o A—TAABEDRS TL—LT =713, APINOLEEZLIC, LFOMCU 77 IV ZYR—F92 &
SICHFENTVET,

- S7G2
- S5D9
- S5D5
- S3A7
- S3Al
- S5D3

. %?gyl—w®ﬁﬁm%?é%@@@%@%ﬁmowfﬁ\%ﬁ@Sﬁ)UU—Z/—%%%ﬁLT
ZEUY,

41447 TV =23 \DFA—F4FBE12S 7L—LT7—7FY 12— VDI AH

ORIy a YT, SSPAYT 4 FaL—2=MHLTT 7V r—Ya VA —T A AHERS TL— LT =7 &
V2= )V EHBAT IR DOV THIIL X9,

. Covrya GG, 70V 27 FOMER, ALy FOBN, ALY RADRZ v 7 OB, BLTRAX Y
JNTOT By 7 ORBEICDOVTHRL TR RENH D 9, TNSOEHBEIHEEL TWiWEAIE, TSSP 21—
YP—AXZ 27 )V DIEHDFILDH BV DDDEZZIRL T, SSPR—ADT TV r— 3 VORI IS D
HEARTIAZET 2 FiEZHER L T IEE W,

F=FTAAMERS TL— LT =D& a— V27TV r— 3 VITBINT B1Cid, ROKIRT ARy 7R —
v A%AEM LT HAL/Common AL FICIBIMLE S, (F—T 4 ABE2S TL—LT—FEV 2 —)VDTT %
)V b #4& g sf_audio_playback_hw0. T, D%k, WG9 % [Properties] 7 ¥ FUTEETEET,)

A—TFTA4FBER2S IL—LT—HYED1—ILOBIRS—F VR

Stacks Selection
Resource ISDE Tab Sequence
g_sf_audio_playback_hwO0 Threads New Stack> Framework>
Audio Playback Hardware Audio> Audio Playback
Framework on Hardware Framework on
sf_audio_playback_hw_i2s sf_audio_playback_hw_i2s

ROKNCRT &SI, sf_audio_playback_hw_i2s DA —7 4 AFER2S TL—LT—JEI 2 —)VINALw RA Xy
JIGBMEhs e, a7 4 F 2 L—2@pEE0— LN )VEY 2 —)VEEEIINGEINU £ T, BANOREIE Rz 2
TLTBHEY 2a—)Vd, Ry 7 ADTFA MDA BIHERENE T, T L—DHDPERENTVEEY 2 —)VIdfH
HIDAZ Y R7OYEY 2—)VTT, BV TORENDZEY 2 —)VIZHEEIGGET, 1 BOHMBINT UIHERD
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ARy JTHHTERT, EVTORTRENDEY 2—)Uicid, B—LAN)VEY 2 —)VOFERDAETT, Tnb
FA T a VEREHERTT, (Tuy INTTFAMIE > TURENET,) B—LAN)VEY 2 — VOB RER
Haik, EYa—)VOHMIC [Add) &S 7FAMEENE T, EVIDHTRENSEY 2a—)VEI7 Vv 7T
BE. New| 74 aVHEREN, AMREGEREN R ENT T,

New Thread Stacks 4] New Stack > s | Remove

& g_sf_audio_playback_hw0 Audio Playback Hardware Framework Shared on
sf_audio_playback_hw_i2s

@

d;‘ g_i2s0 125 Driver on r_ssi

A
1 I I

& g_transferD Transfer 4 g_transfer] Transfer %] Add Timer Driver
Driver on r_dtc Driver on r_dtc [Optional]
Software Activation 1 Software Activation 1

A A

X 18:F—TFAFBERS TL—LT—VEI21—IVAEZYY

ANASA—TAABENRS FL—LT—VEI 21— IVDERK

A =T A AEE2S TL—LT—=7 Y 2—)Vi, REEIHECEDE T =N T 2081 H D £, SSP
R« RO Tk, B0 IARREET— Rz EXHEOREEREE DN HEMIGRIIENE T (0w 7 H R Tl
FREING) . Thbld, A—LANVEY a— )V EFEIHEHT 5 12DICERT 208N D £9, Fiz, ZELT
LEHEDRELEWTONRT A OADEHEAFEICADET, v 7 ENTW RO TR TF  BEBETEEHA, T
N51&, ISDE @ [Properties] 7 « >~ R Tlday 7 XN TR T7 2 Icid 20y 774 2V TRENET, DT
TO—FIC X OO AHERIEE N, UETOTETOMK T 70 —FIC AN TKRIEIC T —DRELICL L
BoTWET, —P—NT7 VA TEETXRTDT T 2 DA eAREREE T 74V ME, SSPa>v 7«
F a2 L—2HND [Properties] Z71CH D £ TH, fEHICBHTEL L ICTODBRDRITRLET,

1 ISDE ZF1E . RTRIMILT — T IVORGER RGMND, TV a—)VEMEKL, TTNT 4 FERZHNS C ENT
%igoC“@Ebwﬂﬁﬁ&ﬁé\$PT®%%%?%?%%@KH%&F%E%JTTD—%K&%ﬂ%ﬁﬁ%

sf_audio_playback_hw_i2s DA —T 4 A B412S JL—LT—I ED 21— LDEEERTE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enable or disable the
parameter error checking.

Default: BSP
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ISDE Property

Value

Description

Name

g_sf_audio_playback_hw0

Module name.

FEBlOfEE 77 4 )V &, Synergy

fH & FEF AT BE A IR E 13 5275 B nIREMED B D 9

O—LANNVEY 2a—IVDEER. T74IVMNINOFREHRLEELVWC L HDET, 2 E. 2=y k=K
v 7 DFIEICE DN DAC Fv 2V EI 12S F v RIVOBRBEAIDEENH D ET, a— LNV AZY FTE
U a— )V CHERRATRER 7 03T £ 1DV L, BIDTHICT R T OBOY 7 a3 VTl L TWVWET,

B 0=l NVEY 2= VDT TNT 4 BEEDKP GEHIESSP AV T Fa L—2 W 5HfIET % [Properties] 7
YV RUERNB T L TIREINE T,

F—T A AHERS TL— LT =7 0Ou—LN)VEY 12— VORI

W, O—L )V RIAN=TIRZDEOREDIH 2T T+ )V MREDSEET ZH0ERH O, THIFALY RAZ Y
770y ZICHROTFARNTRENE T, —HOME T 8T 113, 7 L—LT—7 WNEYNAEE S % =oIckiE D
HICRETHRHENDHD, TNHIEAY IV ENTVTA—Y—RBEHEHTEEFE A, ROXRIC, EVa2a—)VOD
[Properties] ¥ 7> 3 VDI TOREZRLE T,

r ssi ED I2SHAL €S 12— ILDHEARE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Name g_i2s0 Module name.
Channel 0 Physical hardware channel.
Audio Clock Frequency 2822400 Input audio clock frequency,
(Hertz) used to generate the 12S
clock. Must be a multiple
between 1 and 128 of:
(sampling_freq_hz *
word_length_in_bits)
Sampling Frequecy (Hertz) 44100 Sampling frequency of audio

data.

Data Bits

8 bits, 16, 18, 20, 22, 24

Default: 16 bits

Bit depth of audio data,
which is the size in bits of
one sample of audio data.
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ISDE Property

Value

Description

Word Length

8 bits, 16, 24, 32

Default: 16 bits

Word length of audio data,
must be at least the same
size as the bit depth (Data
Bits field).

WS Continue Mode

Enabled, Disabled

Default: Disabled

Enable WS continue mode
to continue to output the
word select line when the
peripheral is idle. Disable to
stop outputting the word
select line when the
peripheral is idle.

Name of I12S callback
function to be defined by
user

NULL

A user callback function
must be registered in open.
The callback will be called
from the interrupt service
routine (ISR) when the
transmission FIFO reaches
the high watermark point
after all data for
transmission is transmitted
or when reception is
complete (the requested
number of bytes have been
received).

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system

Transmit Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Transmit interrupt priority
selection

Receive Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Receive interrupt priority
selection
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ISDE Property

Value

Description

Idle/Error Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Idle/error interrupt priority
selection

FE Bl E 77 4 )V &, Synergy

il & A P PTREZR R GRR B 1 S22 B P REMEDN D D K9

r_dtc Software Activation 1 ME5i% K 5 4 N—DIERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Normal Mode

Name g_transfer0 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Fixed Destination address mode
selection.

Source Address Mode Incremented Source address mode
selection.

Repeat Area (Unused in Source Repeat area selection.

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.
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ISDE Property

Value

Description

in Block Mode)

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | 0 Number of blocks selection.

Activation Source (Must

Software Activation 1,

Activation source selection.

Software start)

enable IRQ) Software Activiation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection.
Callback (Only valid with NULL Callback selection.

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

EOME 77 %)V M, Synergy

fiE &AL AT REZMEGRE 3 5275 B Al BEMED B © 97,

r_dtc Software Activation 1 M#xxE K5 4 /N—DHERERE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.
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ISDE Property

Value

Description

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Name g_transfer1 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Incremented Destination address mode
selection.

Source Address Mode Fixed Source address mode
selection.

Repeat Area (Unused in Destination Repeat area selection.

Normal Mode

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | O Number of blocks selection.

in Block Mode)

Activation Source (Must

Software Activation 1,

Activation source selection.

enable IRQ) Software Activiation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection.
Callback (Only valid with NULL Callback selection.

Software start)
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ISDE Property

Value

Description

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

FE Bl E 77 4 )V &, Synergy

il & A P PTREZR R GRR B 1 S22 B P REMEDN D D K9

ragt2 43 K54 N\—DEERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Normal Mode

Name g_transfer1 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Incremented Destination address mode
selection.

Source Address Mode Fixed Source address mode
selection.

Repeat Area (Unused in Destination Repeat area selection.

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.
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ISDE Property

Value

Description

in Block Mode)

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | 0 Number of blocks selection.

Activation Source (Must

Software Activation 1,

Activation source selection.

Software start)

enable IRQ) Software Activation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable False Auto enable selection.
Callback (Only valid with NULL Callback selection.

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

- BlofEie 77 4 )b ME. Synerg

fil & ST PTREZR A BAE 13 5875 B AT REME B D 97

ragptNIA I R4 N\—DEHREKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Parameter selection

Default: BSP
Name g_timer0 Module name
Channel 0 Channel selection
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ISDE Property Value Description
Mode Periodic Mode selection
Period Value 2822400 *2 Period value selection
Period Unit Hertz Period unit selection
Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Default: False

Auto Start FALSE Auto start selection
GTIOCA Output Enabled True, False GTIOCA output enabled
selection

GTIOCA Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

GTIOCA stop level selection

GTIOCB Output Enabled

True, False

Default: False

GTIOCB output enabled
selection

GTIOCB Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

GTIOCB stop level selection

Callback

NULL

Callback selection

Overflow Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

- HlofE 77 %)V M, Synergy

& R PTREZR SRR E I3 B 75 B AT REMED B D 77,
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=T A AHERS TL— LT =7 EY 2 —)bD 1y JHEK

F =T A AFERS 7L—LT—7N—FY 2 7EY 12—, [Clock configuration] 7 ¢ > RIcHBX) 715
a7 RERLET,

F—=T 4 AHERS V7L —LT—TFEY 2—)VDY VHERR

SSLEAEY 2 —)Wid, MCU DYV ZMER L THMBT NA A LBELE T, 1/0 EVid, SHBT /31 ZDOEHCHE S
KOTHIRL THEK S 2080 H D 97, RDEZ, [SSP configuration] 7 > RUNTOYE Y OFERGHEE, B
95 OERFIZRLET,

FT—TAFTBES IL—LT—YEFED21—ILDEVER -4V R

Resource ISDE Tab Pin selection Sequence

12S Pins Select Peripherals >
Connectivity:SSI >
SSI0/SSI1

I SRS —4 A TlE. ADCO/ADCL F721F SSIO/SSIL 2SR I A N—ICREHN—R T 2 72— N THBT &
FRELTVET,

r ssidI2S RS54 N\—DE UERERTE

Pin Configuration

Property Value Description
Pin Group Selection _Aonly, B only, Mixed Pin group for I2S port
Operation Mode Enabled, Custom, Disabled Operation selection
SSISCK None, P204 SSI Serial Clock

Default: None

SSIWS None, P205 SSI Stereo pin selection

Default: None

SSIDATA None, P206 SSI Data pin selection

Default: None
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7E B, Synergy S7G2 5k T SK-S7G2 F v F 298 702 2 KT B3 EDTT, 1D Synergy F
+ & 1D Synergy MCU Tt &/ ] EZ BB ERE D 5272 & HJEEIED B O F T,

414677V 5r—2 a3 TOF—T4FABEIS TL—LT—IEJ 12— IVOER

7TV a Y TA—TAAFERS 7 L— LT — T EY 2 — VT 2 BO—RINEFIRERO L B T,
1) s@f__audio_playback_hw_api_t::open APl 2L CA—T 4 A A 12S 7L—LU— 7 ZHIE L £

o

2) sf_audio_playback_hw_api_t:start APl 2l L CA—7T « A A 12S 7L — LT —27DOua—LN)L
IN—RY 27 ZHELET,

3) sf_audio_playback_hw_api_t:play API ZfiHH L CT. PCM A —7 ¢ AH > T )Lz L7,

4) N—F7 7 THR—=—+ENSPCM A —7 1+ AV 7 )L
sf_audio_playback_hw_api_t:dataTypeGet API Ic X > Tt &N E 9

5) sf_audio_playback_hw_api_t:stop APL 2L C. A —T 4 AFHERS 7L —LY—7Du—LN\)L
IN—RY 272 EIELET,

6) sf_audio_playback_hw_api_t::close API ZffiH LT, A —7 ¢« AH4E12S 7L —LT—7ZHTCE T,

NS D—RINETIRZ, ROKDEHOHETO—IIRLET,

1. Audio Playback open
open

}

2. Start hardware
start

)

3. Play PCM audio
play

}

4. Determine type of audio
dataTypeGet

l

5. Stop low-level hardware
stop

)

6. Close Audio Playback Framework
close

M 19— GEF—T 4 ABEIS JL—LT7—V 21— IVT7 TV r—avn70—H
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ANS5F—T 4 FR\BEADCTL—LT—7

F—7 4 Atk ADC 7 L—LT =YY a—)V&, iix7 7V 75— 3 YHONA L)L APL 242 L, Synerg
MCU @ sf_adc_periodic B8XUZD FfiiL A —d ADC, GPT BXU DIC RV 7z IV ZHHALET, 2—F— %
BOA—NWNNY TRIER L. bV TNVAT Y MY LI L Z@HITE XY,

AN51F—TAFRBADCTL—LT—IEIV 21— IVOFERE
e 8w X128y P PCM TT— X Ziddk LET
* ADCJAMI7 L—LU =7 % ML THKEMEZHMELET

. Zé]{?%d%(— ATV (Ra—Tv I RRE) ZHEHLT, NEYET VAN EN—RY 27 %%

o ELAVBIEOD APLIC K > Ta—7 ¢ V7D LE N
- sf_audio_record_api_t::open, sf_audio_record_api_t:start
- sf_audio_record_api_t:stop, sf_audio_record_api_t:infoGet

- sf_audio_record_api_t:close

Application

Framework

Audio Record ADC Framework
sf_audio_record_adc

Framework

ThreadX®
ADC Periodic Framework
RTOS sf_adc_periodic
HAL Drivers / \
ADC Driver Timer Driver Timer Driver Transfer Driver
R_ADC R_AGT R_GPT R_DTC

BSP

M 20:F—T 1 FEBADC T L—LT7—V V21— bDT7AYIH

4152F—T 4 FRBADC T L—LT—7FEI 1—)IV0) APl DIE

F—F 1 ARl ADC 7 L— LU=V &Y 2 —Vid, i 70 ADA—T Y, su—X, Ff, #1LaED APl %
ERLE T, MHATRERTNTD APL DY X &, APLIFUH LOF, # API OfFEULHIAN, XORICFENT T,
AT — R AR D DK API EREDOHZICH D T,
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F—T4FEEADC 7 L—LT—VED1—)LD AP £

Function Name

Example API Call and Description

open

g_sf audio_record_adc.p_api->open(g_sf_a
udio_record_adc.p_ctrl,
g_sf_audio_record_adc.p_cfg);

Initialize the module.

start

g_sf_audio_record_adc.p_api->start(g_sf_a
udio_record_adc.p_ctrl);

Start audio recording.

stop

g_sf audio_record_adc.p_api->stop(g_sf_a
udio_record_adc.p_ctrl);

Stop audio recording.

infoGet

g_sf_audio_record_adc.p_api->infoGet(g_sf
_audio_record_adc.p_api.p_ctrl);

Get the channel information (mono or
Stereo).

close

g_sf_audio_record_adc.p_api->close(g_sf_
audio_record_adc.p_ctrl);

Close the module.

versionGet

g_sf _audio_record_adc.p_api->versionGet(
&version);

Retrieve the API version with the version
pointer.

I BT — 2GR, RUER, JER. APL X, API RiiGfk, BIBCEEOBIE L EROFMEHINT OV T,
ISSP 22— — A =a7)V] CEEHEY 2—IVDOAPIV 77 LY AEBIBLTLEE W,
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AT—2ARYIE

Name

Description

SSP_SUCCESS

API Call Successful

SSP_ERR_INVALID_ARGUME

Parameter has invalid value.

SSP_ERR_IN_USE

The adc periodic framework mutex may be
unavailable for the unit requested. See HAL
driver for other possible causes.

SSP_ERR_INTERNAL

An internal ThreadX error has occurred. This
is typically a failure to create/use a mutex or
to create an internal thread.

SSP_ERR_NOT_OPEN

Unit is not open

SSP_ERR_ASSERTION

The parameter p_ctrl or p_sample is NULL.

SSP_ERR_UNSUPPORTED

This function is not supported by the HAL
driver (p_ctrl->p_api->close is NULL).

E: 0= NV R IAN—ICE > THBO L T —a— PR ENB A0 H D X9, IXTOHAT— X AR f

DEBICDOWVTIE, ISSP A—H—X =27 )] THETY 2 —I)LOAPIV 77 LV A%

41534 —T4AEBADCTL—LT—IEI 21— ILOBEDEIE
F—7 1 Aidik ADC 7 L—LU—7EY a—)Vi&, ADC 17 L— LU= =2 EHLTA—T 447 F 0l 7—%
YTV ILET, FrTF ¥ ENT =AY TIVEI—P Ny T 7 IRFENET, COT—RE, 77
V=23 YOREISUTE LIRS ZT LN TEET A—T A LI—FADC 7 L—LT—=7icid, 7 L—
L7 =7 OgIE L ENBMBUST A= MEHELE T, T L—LT =7 DL T ftic s, 7—2Fv
TF v ICEEL 5% ADC T L— LT — 7 e E n & d,

RSN T =232 —EEN\Y 7 7 I ENETH, ThERITRT oI a—)bNy VRN TIEITENE T,
=)L\ 7 D& ETH sf_audio_record_user _callback: K ENTWVWBE L LET,

uintlé t * audio record buffer;

LTLIEEW,

void sf audio record user callback (sf audio record callback args t *p args)

{

audio record buffer =

((uintle t *)g sf audio record adc.p cfg->

p_capture data buffer + (p args->buffer index/2)); }

=71 A8k ADC 7 L— LT — 7 EY 2 —)VOBIEICEEY % EE AT RS & HiIfRHH

o A=T Ak ADC 7L —LTU =TV a2 —VOWKT =2 T, 7—=2NRvT7OREE, 721,
YTV T L=, YTV TR LEEZIRETEET,
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o BUEDA—T ¢ A58k ADC &, B—L~\VT7L—LTU—2 L LT ADC BT L— LY — 7 DA%z
R—F LTS, 128 2 LIcil#Ic S LTV X E A,

o BURTIZ. S¥EY FERIF 12 Y D PCM F— RO E Y R— L TWVET,
o HIFE, A—TFT 14 AEERADC TEXE/F v RV UDOYR—FEINELA,
o TODEY2—IVOBEICET 3 ZOMOFIRFEIC OV TUIIHmHDSSP Y U —Z /— RSB LTI IEE W,

AN5A47 TV 5= a3 \DF—T 14 A8 ADCTL—LT—IEY 12— VD FHiAFH

COv7yarTid, SSP AV T4 FaL—R2ERLTY TV r—ya ik —7 ¢ Aidik ADC 7L—LT—7
BV a— IV EMHHRAS ROV THIIL X T,

DTS5 2FH7HICIE, TS 7 FOEK, X Lw FOENL, XL RFANDI % v ZDEHL LR X
GNTD Ty 2 DIFEIC O THREL TOBEBEDHDF T, CHSDFEHICHEL THOx0EEE, [SSP 12—
P X2 T DIEDD DN ODDEFEZIEL T, SSPN—IXDT7 7 or—=2 3 2DIEKIFIC C 115 DEHE
LTI EEPET S hEEHR L TS ZE0,

I —F 4 ikt ADC T L—LT—2%7 T r— 3 ASBINT 212id. ROERISRT ARy 7EINS—7r v A%
HHLUTALY RICBINLET, (ADC A—7 ¢ Ahdék ADC 7L —LT—27 DT 7 4+)V b#4ld g ade_record_adcO.
T, TOHHIE, HIGT % [Properties] V4 ¥ RUTEHETEET,)

A—T4FREHFEADC TL—LT—JED 21— LOERI—T VR

Stacks Selection
Resource ISDE Tab Sequence
g_audio_record_adcO Audio | Threads New Stack> Driver> Audio>
Record ADC Framework on Audio Record ADC
sf_audio_record_adc Framework on
sf_audio_record_adc

ROKNCRT KIS, sf_audio_record_adc DA—F ¢ 45§k ADC 7 L—LT—7 WALy RAZ vy ZiBMEN%
LAV T4 Fal—RREREEA—LN)VEY a—)VEEHEBINGENLU T, BINOEKIERELEL T5E
Va—)E, Ry 7 ADTF A MDHREFHZREINE T, VL —DHRHERINTVEHEY 2 —)VIIERID A 2 >~
R7BVEY2a—)VTT, BOHTORSNEZTY a—)VIdHEXZIZILET, 1 BOMEMTIUIERDO R Z Y 7T
fEHTE2ET, CVIOWMTRENBEY 2—)VICiE, O—LNVEY 2 —IVOEIRMPETT, chbid4 73
VERRBHERETT, (Juy IHNTTFARMIE > TRENET,) B—L VTV 2 —)VOEBEINHBXETIGEIZ. €
Va—)VOFHAIC TAdd) LWV TFAINEENT T, EV IO TRENDZEY 2a— N7 w73 5L, [New|
TAAVHEREIN, AR REINE T,
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New Thread Stacks 4| New Stack > 5| Remove

a4 g_sf_audic_record_adc0 Audic Record ADC Framework on sf_audic_record_adc

®

Y
1

E’ﬁ;‘ g_sf_adec_periodicd ADC Periodic Framework on sf_adc_periodic

Y
| I |
4 g_adc ADC Driver on | | & Add Timer Driver 4 g_transfer( Transfer
r_adc Diriver on r_dtc
Software Activation 1

& &

M 21:F—T 14 FRBADCTL—LT—VEI21—IVDRZY Y

41 55F—T 1+ FRBEADC T L—LT—7EI 1—IVDIEK

A—T 4 AGEKADC 7 L— LT =7 Y 2 — Vi, REREFICEDE TA—P =K T 208N HD £, 1—
P—D7 VL ATELTXRTOTTINT ¢ OMFEHTRERMRRE L T 74V ME, SSP 2V T4 FaL—2AND
[Properties] Z 71CH D ETH, BHICBHTELZXIICTOBRORITRLET, BELTEHAVRE LAV 0
INT 4 DAWEFEAREICED ET, Oy 7SN TWAMDOTONT 1 IIEBETEERA, INHEBOY 77432 T
kAl E 1, ISDE ND [Properties] 74 ¥ R THY 7 ENTWBTUNT A ICHIGLE T, CO7 Tu—FICK DK
k7 AR E N, EIOFE TOMKR Y 70 —FICHANTRIFICZ T =R E LIS K B> TVET, 21—
YP—MWT7 L ATEZITNTOTINT « OFHATREGRMRERE L T 7 4 )V ME, SSP 2V T4 FaL—XND
[Properties] Z 71CH D £ TH, BHICSHTE S KO ICTDBRDERITRLET,

T RN MR T — 7 )VORGEI H 2 L 5, ISDE 2R &, £V a— V2R L, 7187 REZHNS
ég‘g?gigo CHUZIELWHIRNCRIL B, SSP CORMRZAE S 5 e DICHMNE TREM) 7 7 a—FITix % AlRE

sf_audio_record_adc TDA—7 14 #i#&ADC 7 L—LT—I ED 21— L DERERE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Enables or disables the
parameter checking.
Default: BSP
Name g_sf_audio_record_adc0 Module name.
Name of the data-buffer to p_capture_data_buffer Name of the 16-bit data
store samples buffer to store samples.
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iterations

ISDE Property Value Description

Length of the data-buffer 2048 Length of the buffer to which
data is to be stored.

Audio Record Data Size 8-Bit, 16-Bit The data width of captured
data 8 bit or 16 bit.

Default: 8-Bit

Sampling Rate in HZ 8000 Sampling rate to be used to
capture data.

Number of sampling 256 Samples to be captured.

Callback

g_audio_record_framework
_user_callback

Callback to user after
capturing the sample count.

Name of generated
initialization function

sf_audio_record_adc_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

FREFET 7 AV RS nergy
DT 7 )V Ml & AT He

A —T 4 AFEKADC T L— LT =7 EY 2 — DU —LNVEY 21— )VOM K

HE, O—L NV RIAN=TRZDHOREDRHZT T+ )V MREDSEET ZH0ENH O, THIFALY RAZ Y
770w ZICHROTFANTRENE T, —HBORER T 0/8F 113, 7 L—LT—7 DNEYNCERIT 3 7= DI RED
HICRETZRERHL, ZNoRBOy 7ENTOVTA—Y—RZEHTZE A,
[properties] 7 ¥ 3 VDI R TOREZERLET,

sf_adc_periodic ® ADC BT L— L7 —) DEREEE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

STG2ZMCU 7 7 IV L7z 7 0y =7 MIKT 28 DTY, ZOMD MCU
KEOE SR B FREM D D T,

m@ﬁm\%y;—w@
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ISDE Property

Value

Description

Name

g_sf_adc_periodic0

Module name.

Name of the data-buffer to
store samples

g_user_buffer

Name of the 16-bit data
buffer to store samples.

Length of the data-buffer 2048 Length of the buffer to which
data is to be stored.
Number of sampling 256 Priority of ADC Periodic
iterations Framework internal thread.
Callback NULL User function that will be

called once “sample_counts”

number of data has been
buffered.

Name of generated
initialization function

sf_adc_periodic_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

EREfET 74V MRS nergy 762 MCU 7 7 Y
IRAE I 5 B ITREMEA B D F 9,

DT 7 )V Ml & R TTRES

r_adc ® ADC HAL £ 21— LDIEREERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: Enabled

If selected code for
parameter checking is
included in the build.

Name

g_adc0

Module name

Unit

1 (S7G2 Only)

Default: 0

Specify the ADC Unit to be
used. The S7G2 has two
units; 0 and 1.

L7y 27 Mcxd 28 0TY, Z0fho MCU
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ISDE Property

Value

Description

Default: Right

Resolution 14-Bit (S3A7/S124 Only), Specify the conversion
12-Bit, 10-Bit (S7G2) resolution for this unit.
Default: 8-Bit (S7G2 Only)

Alignment Right, Left Specify the conversion result

alignment.

Clear after read

Off, On

Default: On

Specify if the result register
must be automatically
cleared after the conversion
result is read.

Note: If this is enabled, then
watching the result register
using a debugger always
results in a 0.

Mode

Single Scan

The ADC Framework
preconfigures and locks this
field.

Channels 0-6

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channels 7-10 (S3A7/S124
Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

R11UM0091JU0110 Rev.1.10
2019.03.01

RENESAS

223 of 1897



> NI
SEZEH
Synergy Software Package User’s Manual

EVA-IVOBE > 7L—LT7—9 LMY= >F—FT 1 FEBEADCTL—LT—Y

ISDE Property

Value

Description

Channels 11-15 (S3A7 Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channels 16-20

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channel 21 (Unit 0 Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Channel 22 (S3A7/S124
Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.
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ISDE Property

Value

Description

Channels 23-27 (S3A7
Only)

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

In Normal mode of
operation, this bitmask field
is used to specify the
channels that are enabled in
that ADC unit. For example,
if it is set to 0x101, then
channels 0 and 2 are
enabled. In group mode, this
field is used to specify which
channels belong to group A.

Temperature Sensor

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

Temperature sensor use
selection for Channel Scan
Mask

Voltage Sensor

Unused, Use in
Normal/Group A, Use in
Group B

Default: Unused

Voltage sensor use selection
for Channel Scan Mask

Normal/Group A Trigger

ELC Event

The ADC Framework
preconfigures and locks this
field.

Group B Trigger (Valid Only
in Group Scan Mode)

ELC Event (The only valid
trigger for either group in
Group Scan Mode)

The ADC Framework
preconfigures and locks this
field.

Group Priority (Valid only in
Group Scan Mode)

Group A cannot interrupt
Group B, Group A can
interrupt Group B; Group B
scan restarts at next trigger,
Group A can interrupt Group
B; Group B scan restarts
immediately, Group A can
interrupt Group B; Group B
scan restarts immediately
and scans continuously

Default: Group A cannot
interrupt Group B

Do not use with ADC
Framework since the mode
is locked to Single Scan
Mode.
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ISDE Property

Value

Description

Add/Average Count

Disabled, Add two samples,
Add three samples, Add four
samples, Add sixteen
samples, Average two
samples, Average four
samples

Default: Disabled

Specify if addition or
averaging needs to be done
for any of the channels in
this unit. The actual
channels are specified by
using a channel mask
adc_channel_cfg_t::add_ma
sk.

Channels 0-27

Disabled, Enabled

Default: Disabled

This field is valid only if
adc_cfg_t::add_average_co
unt is enabled. This field
determines what channels
results are to be averaged or
summed.

Temperature Sensor

Disabled, Enabled

Default: Disabled

Temperature sensor use
selection for
Addition/Averaging Mask

Voltage Sensor

Disabled, Enabled

Default: Disabled

Voltage sensor use selection
for Addition/Averaging Mask

Channels 0-2

Disabled, Enabled

Default: Disabled

Determines which of
channels 0, 1 and 2 are
using the updated
sample-and-hold states
value specified in
adc_channel_cfg_t::sample
_hold _states. This field
must only be set if it is
desired to modify the default
sample and hold count value
for channels 0, 1 and 2.
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ISDE Property Value Description
Sample Hold States (Applies | 24 Specifies the updated
only to the 3 channels sampleand-hold count for
selected above) the channel dedicated

sample-and-hold circuit.
This field is valid only if
adc_channel_cfg_t::sample
_hold _mask is not 0. Only
channels 0, 1 and 2 have
dedicated sample and hold
circuits.

Note: Use this to modify the
default number of states (24)
for which the value is
sampled. Each state is equal
to 1/ADCLK time.

Callback NULL The ADC Framework uses
the callback internally.

Scan End Interrupt Priority Priority 0 (highest), Priority Scan End Interrupt Priority
1:14, Priority 15 (lowest - not | selection
valid if using ThreadX)

Default: Disabled

Scan End Group B Interrupt | Priority O (highest), Priority Scan End Group B Interrupt
Priority 1:14, Priority 15 (lowest - not | Priority selection
valid if using ThreadX)

Default: Disabled

TERRERBIE T 7 4 )V M, Synergy STG2MCU 77 SV ZEH L7z 70y 27 MIHd 58D TY, ZOfhod MCU

DT 7 )V Ml & R ATREAMKRGE 13572 2 ATREMED H D £

r agt ED AGTHAL £ 12— LB RE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enables or disables
parameter checking.

Default: BSP

R11UMO0091JU0110 Rev.1.10
2019.03.01 RENESAS

227 of 1897



ZEEH

Synergy Software Package

EVA-IVOBE > 7L—LT7—9 LMY= >F—FT 1 FEBEADCTL—LT—Y

User’s Manual

ISDE Property

Value

Description

Name g_timer0 Module name.
Channel 0 Physical hardware channel.
Mode Periodic Warning: One Shot
functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.
Period Value 10 See Timer Period
Calculation
Period Unit Raw Counts, Nanoseconds, | See Timer Period
Microseconds, Milliseconds, | Calculation
Seconds, Hertz, Kilohertz
Default: Microseconds
Auto Start False Set to true to start the timer

after configuring or false to
leave the timer stopped until
timer_api_t::start is called.

Count Source

PCLKB, PCLKB/8,
PCLKB/2, LOCO, AGTO
Underflow, AGTO fSub

Default: PCLKB

The clock source for the
AGT counter.

AGTO Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for AGT (AGTO
pin). Set to false for no
output of the timer signal.

AGTIO Output Enabled

True, False

Default: False

Set to true to output the
timer signal on a port pin
configured for AGT (AGTIO
pin). Set to false for no
output of the timer signal.
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ISDE Property Value Description

Output Inverted True, False Set to false to start the
output signal low. Set to true
to start the output signal

Default: True high.
Enable comparator A output | True, False Enable comparator A output
pin pin selection

Default: False

Enable comparator B output | True, False Enable comparator B output
pin pin selection

Default: False

Callback NULL A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Underflow Interrupt Priority Priority 0 (highest), Priority Timer interrupt priority. 0 is
1:14, Priority 15 (lowest - not | the highest priority.
valid if using ThreadX)

Default: Disabled

ERERET 7V, S nergy STG2MCU 77 SV ZffH L7 uy =7 MIKT 58 DTY, ZDOMD MCU
DF 7 4V Ml & AT ATRE R AR 18 L B T AEME I D £ 9,
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r gpt £®D GPTHAL €Y 12— ILDEARE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Name g_timer0 Module name.
Channel 0 The ADC Framework
preconfigures and locks this
field based on channel
selected in the ADC
Framework.
Mode Periodic The ADC Framework
preconfigures and locks this
field.
Period Value 10 Configure timer period to
trigger ADC scans.
Period Unit Raw Counts, Nanoseconds, | Configure units of the timer
Microseconds, Milliseconds, period set above.
Seconds, Hertz, Kilohertz
Default: Milliseconds

Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Default: False

Auto Start False The ADC Framework
preconfigures and locks this
field.

GTIOCA Output Enabled True, False Set to true to output the

timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.
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ISDE Property Value Description
GTIOCA Stop Level Pin Level Low, Pin Level Controls output pin level
High, Pin Level Retained when the timer is stopped.

Default: Pin Level Low

GTIOCB Output Enabled True, False Set to true to output the
timer signal on a port pin
configured for GPT. Set to

Default: False false for no output of the
timer signal.
GTIOCB Stop Level Pin Level Low, Pin Level Controls output pin level
High, Pin Level Retained when the timer is stopped.

Default: Pin Level Low

Callback NULL The ADC Framework
preconfigures and locks this
field.

Overflow Interrupt Priority Priority O (highest), Priority Interrupt priority selection
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

HBGERIET 7 4 )V R I3, Synergy STG2 MCU 77 SV 2 Lc7 0y 2 7 M d % DT, DAt MCU
DT 7 A )V Ml & R ATRE AR KROE 13 5272 2 ATREMED H D £

r_dtc Software Activation £® DTC HAL ¥ 2 — /L DERERTE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build
Default: BSP
Software Start Enabled, Disabled Software start selection
Default: Disabled
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ISDE Property

Value

Description

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table selection

Normal Mode

Name g_transferO Module name

Mode Block Mode selection

Transfer Size 2 Bytes Transfer size selection

Destination Address Mode Incremented Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Interrupt Frequency

After all transfers have
completed

Interrupt frequency selection

in Block Mode)

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 1 Number of transfers
selection

Number of Blocks (Valid only | 1 Number of blocks selection

Activation Source (Must

Software Activation 1

Activation source selection

Software start)

enable IRQ)
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC Software Event
interrupt priority selection.

0 REBE 77 4V ML S ner%/S?GZ MCU 7 7
DT T 4 )V MEE R RE

ke

VAT eY 27 M 28 0TY, Z0fto MCU
RIS B ITHEE R D E T,
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F—TF 4 A7 ADC 7 L— LY —TET 2=V 7 0y THEK
ADCRV T I )VEY 2—)VIEPCLKC ZFD oy 7YV —A L UTHHLET,

F—F 4 A ADC 7 L— LU= &Y 12— )V D Y KK

ADC FUEY 2 —)Vid, MCU DYV &ML TIBT NA A EEELE T, /0 €3, ST /31 ADEHCH
I KTEIRLU THEKT 208N H D £9, ADC EE7Fn sy e UTHKT 208 NH D £9, RDEE [SSP
configuration] 7 ¥ RYNTOY Y DOFRGEZRL, ZOROEIGE Y DFERBIZRL TVET,

E: —8ONY) 7 2 7))V, BfFE— FOBRIC K > THEHFRERNY 7 2 Z)VESDRED . Thicht> ToE

EMCU EVDREENT T,

sf_audio_record_adc WA —T 4 F5C$% ADC JL—LT—HIEDa1—IILOELER—4 R

Resource

ISDE Tab

Pin selection Sequence

ADC

Pins

Select Peripherals >
Analog:ADC > ADCO

0 COFERY—7 V ATIE, ADCO M RITAN—ICREIZN=R T 27 Z—=7Tw b THAHT eZHELTVET,

sf_audio_record_adc WA —T 4 A8k ADC I L—LT—9ED 21— ILDEUERERTE

Property

Value

Description

Operation Mode

Disabled, Custom

Default: Custom

Select operating mode for
ADC

Default: None

ADTRG None, P407, P102 ADTRG Pin
Default: None

ANO00-19 None, Pnnn, Pmmm Analog input pins
Default: None

PGAVSSO0 None, P003 PGAVSS pin

REBNE, Synergy STG2 MCU 77 2V HBL T SK-S7G2 v P &MEAT 270 x 7 Mk 560D TT, i

Synergy MCU & Synergy v b Tld. fHFRER E URBERENRZL550H 0 £,
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415677V 75— a2V TODF—T 1+ FRBADCTL—LT—7EI 21— IVOER
—fiN7 7 7)) r— 3 2@ sf_audio_record_adc TA—7 4 A5k ADC 7 L— LT =7 €Y 2 — )V 2T 5 F i
BLTFDEBY T,
1) sf_audio_record_api_t:open APl ZffiH L TEY 2 — )L ZHE X7,
) sf_audio_record_api_t:start API Z{fiH U CacekzBta L X 9
3 TN I EMEHLTI—Y =y T 7T — R 27 LT,
) WENISCTCT— 22U L £,
) sf_audio_record_api_t:close API Z{ifHH LT, €2 —I)LZALE T,

NS DO—RNEFIRZ, ROKOBEH OBET 0—MIIRL X,

1. Open module
open

:

2. Start recording
start

I

3. Buffer data in callback

!

4. Operate on data as needed

:

5. Close module
close

M 22:BEDF—T 4 FEBADCTL—LT—V V21— V7TV 5r—2avn70—H

41.6 A—FT1ABF12S T7L—LT—¥

F =T A ARERI2S T L= LT =TT a =)V A —TFT ¢ a7 TV r— 3 ValF oA L)L APL L L.
128 A V27 2 =AM LES, A—F 1 Aafk 128 7L—LYU—2EY 2 —)VIE, Synergy MCU LD SSI, GPT,
DTC EIRRE R L E T, I—P—ERDOI—)LN\y ZEZER L. H LTV TR —F =\ 7 7 IS
TWaZ erENTEET,

4161 F—FT AR 1S TL—LI7—9FEJ 21— IVDOBEE

o« ALvw Ft—7
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e 8V W HEHRIFI6EY FPCM CTF— 2SR LET
o HLWY YT IVAMERIRIREIC R B EMEO I S NS FIH I — LNy 7 BE8
o WERKATREZ O — LN 2 HIz0 DY Y TIVE (T IVvAhTV )

Application

Framewark
Audio Record I12S Framework
sf_audio_record_i2s
HAL Driver
ThreadX®
12S Driver
RTOS R_SSI
N

HAL Drivers \ \

Transfer Driver Transfer Driver Timer Driver Timer Driver

R_DTC Software R_DTC Software R AGT R GPT

Activation 1 Activation 1 - -

BSP

X 23:A—F4FRBF1RS TL—LI7—VFEV21—-bD7OvI7H

41.62F—T 4 XRBRI12S 7L—LT—IEJ 21—V D API DIE
F—T ¢ A28 TL—LT =V TV 2a—)UE, GlEY 2 —)bOA =T Bl fFik, 70— L0 APl &2

EFRLET, MR TRTO API OVU X b, APIFECH L ORI, & APl OfHZHIAMN, XOXRICETENET,
AT —RZ AR EDEIZ API EHNEDRICH D T,

A—T 1A 12S TIL—LT—HFED21—)LD API DEH

Function Name Example API Call and Description

open g_sf_audio_record_i2s0.p_api->open
(g_sf_audio_record_i2s0.p_ctrl,
g_sf_audio_record_i2s0.p_cfg);

Initializes audio recording framework.
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Function Name

Example API Call and Description

start

g_sf_audio_record_i2s0.p_api->start
(g_sf_audio_record_i2s0.p_ctrl);

Starts audio recording.

stop

g_ sf_audio_record_i2s0.p_api->stop
(g_sf_audio_record_i2s0.p_ctrl);

Stops audio recording.

infoGet

g_sf_audio_record_i2s0.p_api->infoGet
(g_sf_audio_record_i2s0.p_ctrl, p_info);

Gets channel information (Mono/Stereo).

close

g_sf audio_record_i2s0.p_api->close
(g_sf_audio_record_i2s0.p_ctrl);

Releases channel mutex and closes channel
at HAL layer.

versionGet

g_
sf_audio_record_i2s0.p_api->versionGet(&v

ersion);

Gets version and stores it in provided
version pointer.

1 BT — 2GR, RER, B, APL 7—2, AP REiG(k, BIBZEROBIE L EROFEMEHINC OV T,
FSSP 2 —H— X< =2 7)V] THEHEY 2— VO APIY 77 LY AZBBLUTLIEE W,

AT—2ARYIE

Name

Description

SSP_SUCCESS

API Call Successful.

SSP_ERR_INVALID_ARGUMENT

Parameter has invalid value.

SSP_ERR_INTERNAL

An internal TheadX error has occurred.
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Name Description
SSP_ERR_NOT_OPEN Unit is not open
SSP_ERR_ASSERTION The parameter p_ctrl or p_sample is NULL.
SSP_ERR_IN_USE Peripheral is still running in another mode;
perform Close first.
SSP_ERR_UNSUPPORTED Command not supported

0= LNV RIAN—E K> THBED LI —a— FARENBHEDNH D 9, TRXTOMHERT— X AR Dl
DERICDOWVTIE, [SSP A—H—X =2 7)) THETY2—I)VOAPIV 77 LV AZSRLTLEET N,

41.63F—T4FRB12S TL—LT—VEIJ 21— ILOHEDEIE

F—T 4 A58k 128 TL—LU—VEY2a—)Vid RSHAL LAV—"A—T 4 AT — Rk OEMR L2 A /&
Tr—AELTHALES . Fv T F v ENKLT— 2B 2—YF—N\v T 7 IR FENE T, COT—2E. 7TV —
a3 YORBIGUTESIATZT ENTEXT,

B ESNET =232 —EE/N\Y 7 7 ITEHENETH, ChIBRITRT D IcTa—)bNy ZERNTEITENE T,
a—)LNw 7 O%HIH sf_audio_record_user_callback. K ENTWVWB ELET,

uintl6é t * audio buffer;
void audio record user callback (sf audio record callback args t * p args)
{
audio buffer = ((uintl6 t *)sf audio record i2s.p cfg->p capture data buffer

+ (p_args->buffer index));

F—=T 4 A8k 128 T L—LT— 7Y 2 —)IVOBEICEIY % EE AT R & iR HIH

F—F 4 RS T L= LT =7 Y 12— VOMIT— 4T, F— 53y T 7 D%, T—413y 77 DEE, F—
BHARBE Y NI 16 €y M YT ) YT ) v 0 E UL BE O a0 3y Y OB EIRETE £ T,

o BHURTWR.CHOIL—LT—27F8E Y hEKIF1I6E Y FOPCMT—XDilEEYR—FLTWET,
o ZOEY2—)VOFEICEET % ZFDMOFIREIEICOWTIE HEHDSSPV Y —Z /) — " EBIBLTLZE W,

41647 TV r— a3 TCOF—F4FRBI12S TL—LT—IEY 2 —IVD#HFH#AH
COX7yayTld, SSPaAY I 4 FaL—22ERALTT ) r—ya it —T 4 Ak 12S 7L—LYU—7F
Va—)VEHRALTTFEICOWTHALE T,

D covryaryzHpICE,. 7aycsy FOER. ALy ROBI, ALy RADZAZ Y 708, BEUTAX Y
TJNTODT Ty 7 OBBRICDOWTHIEL TWAREND D ET, CNSDIFEHIEBEL TWiaWngEAElE. ISSP a—
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Y= =27 )V OEDOFILHENDHDEZBIL T, SSPA—ADT TV r— 3 YOIEFHC IS D
HEASTFIEZEHT 2 HEEHR LTSV, A—T A 2S T L—L T =V Y a— V7 TV r—> 37
VSBT3, RORITRT ARy 78RS — A% LT HAL/Common AL v FIGEMLE T, (A—
T A AR 2S TL—LY—7EY 2 —)VDT 7 )V M4l g sfaudio_record_i2s0. TYo ZDHAHIE. MIET 5
[Properties] 7 4 > R TEETEEXT,)

A—TAARERS TIL—LT—=VED21—-LDBERY—T VR

Resource

ISDE Tab

Stacks Selection
Sequence

g_sf_audio_record_i2s0
Audio Record 125
Framework on
sf_audio_record_i2s

Threads

New Stack> Framework>
Audio> Audio Record 12S
Framework on
sf_audio_record_i2s

ROFNCTRT & 51, sf_audio_record i2s DA —F 4 FE$R[2S 7L —LT—JEV a—)VHRA Ly KA X W 7B
mEnz e, AV 74 F 2 L—2EFRELRO—LAN)VEY 2 —)VEHBNSEN L 9, BIMORKRIERZNE L 3
5EVa—=)ViE, Ry T ADTFA DR EHEREINE T, FL—DHFNERENTVBEY 2 —)VIEEARID A
AYRT7OAVEY2—I)VTT, BV TRENDEY 2= )VEHEF-RIET, 1 BOREMTUSERD A % v
JTHERATEET, EVIOHETRENZEY 2—MIciE, B—LAN)VEY 2 —)VOBERNDLETT, Nbld4 TS
VavERIIHERTT, (Tay JNTTFAMIE > TRENET,) B—LRNVEY 2 —)LOBIHGERGAR.
TVa—/)VOFHEIC TAdd) WS TFAMBPEENE T, EVIDETRENZ TS a— VBT )W ITEHE,

New| 7 AV DEREN, AIREREREALRENE T,

New Thread Stacks

4| Mew Stack = s | Remove

4 g_sf_audio_record_i2s0 Audio Record 125 Framework on sf_audio_record_i2s

&4 g_i2s0 125 Driver on r_ssi

ry

e g_transferl Transfer
Diriver on r_dtc
Software Activation 1

e g_transfer] Transfer
Diriver on r_dtc
Software Activation 1

%7 Add Timer Driver
[Optional]

ry

'y

M 24:F—T4FERENR2S TL—LT—IFT21—IVDRZ VY

41.65F—FT 4 ARBI2S TL—LT7—9FIV 21— VDR

F—F 4 AR 128 7 L— LT — 2 EY 1 —UE, BEABIFICADETI—F—IMT B LEHB D ET, SSP
iR ¢+ > BT, 81D ABREIEE— K72 & RADREERIAH A EBICHIIENE S (T 0y 2 R
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FREND) , TNBIE, B—LN)VEY 2 —)IVDIEFINEET 2 72DICHERT 20 8AH D T, /e, ZHLT
EMANRELBRNTONRT  OANEHEAFEICEDET, By 7 ENTVAMO T a7 1 BEFETEEd A, T
N51&, ISDE @ [Properties] 7« > R Tldny 7 ¥ TS T7 4420y 774 2V TRENET, DT
TO—FIC X O T O AHERIEE N, UEiOFE TOMK Y 70 —FIC AN TRIEICT I —hRELICL <
BoTWET, I—=P—NT7 7L ATELZITXRTDTONRT ¢ O FHARERMRREE T 74V &, SSPa>v 7«

Fa L—AZND [Properties] Z 71CH D X TH, BHICSBIHTE S K IICTDBRDERITRLET,

{1 SDE 2B &, RITRI M T — 7 IV ORER AN S, £V a—)IV2IEKL, 71T REZHND T EDNT
XY, TNIELWVHMNCROI D, SSP TOMRZYE S 5 eDICEME TREMN) 7 7 a—FIC BB RN H

DEI,

sf_audio_record_i2s DA —T 4 A58k 12S TL—LT—9 ED 12— ILDERKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

Name

g_sf_audio_record_i2s0

Module name.

store samples

Name of the data-buffer to

p_capture_data_buffer

Data-buffer name.

Length of the data buffer

2048

Length of the data buffer

Audio Record Data Size

8-Bit, 16-Bit

Default: 16-Bit

Audio record data size
selection

Number of sampling
iterations

256

Number of sampling
iterations

Callback

g_audio_record_framework

_user_callback

Callback name.

Name of generated
initialization function

sf_audio_record_i2s_init0

Name of generated
initialization function

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

FE Bl E 77 4 )L &, Synerg

il & A P T REZR R GRR B 1 5275 B T REMEDN D D K9

STG2 2570y 7 MKHT2EDTY, ZDMD MCU DT 7 4L k
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EVI—-IVOBE > 7L—L 7=V LAY —>F—FT1FRBF12STL—LT—Y

O—LNVEY 12— VOREER, 774V MUAORENEE LT LEHD T, 0—LNVARYy 7 EY 2 —)
THATRER T8 T 4 IOV TR, BROEDICTRTID%RDE 7V g VT L TWVWET,

B 0=l NVEY 2= VDT TNT 4 REDKP GEHIESSP AV T 1 F a2 L—2 W 5HfI5T % [Properties] 7
VRUEMANB L TIEINET,

F—F 4 AR 12S 7L —LT—270ua—LN)VEY 2 — IVORER

WH, B—LN)V RIAN—TRDPEOREDHZT T 4 )V FEDNLEET 208N HD, THUTAL Y RAZ Y
770y IR TFANTRENE T, —HOME T ST 113, 7 L— LT =7 W#EyNAFEId 5 72 DICRED
HICRETHRENDD, ZNHIEAY ZVENTVTA—Y—RBEHTEEF A, XDEIC, EV2—)VOD
[Properties] ¥ 7> 3 VDI TOFREZRLE T,

r ssi ED I2SHAL £ 12— LB RE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enables or disables the

parameter checking.
Default: BSP

Name g_i2s0 Module name.

Channel 0 Physical hardware channel.

Audio Clock Frequency 2822400 Input audio clock frequency,

(Hertz) used to generate the 12S
clock. Must be a multiple
between 1 and 128 of:
(sampling_freq_hz *
word_length_in_bits)

Sampling Frequency (Hertz) | 44100 Sampling frequency of audio
data.

Data Bits 8 bits, 16, 18, 20, 22, 24 Bit depth of audio data,

which is the size in bits of
one sample of audio data.

Default: 16 bits

Word Length 8 bits, 16, 24, 32 Word length of audio data,
must be at least the same
size as the bit depth (Data

Default: 16 bits Bits field).
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ISDE Property

Value

Description

WS Continue Mode

Enabled, Disabled

Default: Disabled

Enable WS continue mode
to continue to output the
word select line when the
peripheral is idle. Disable to
stop outputting the word
select line when the
peripheral is idle.

Audio Clock Frequency
(Hertz)

External, GTIOC1A

Default: External

Select External for external
signal to AUDIO_CLK input
pin or GTIOCA1.

Name of I12S callback
function to be defined by
user

NULL

A user callback function
must be registered in open.
The callback will be called
from the interrupt service
routine (ISR) when the
transmission FIFO reaches
the high watermark point
after all data for
transmission is transmitted
or when reception is
complete (the requested
number of bytes have been
received).

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system

Transmit Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Transmit interrupt priority
selection

Receive Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Receive interrupt priority
selection
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ISDE Property

Value

Description

Idle/Error Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Idle/error interrupt priority
selection

FE Bl E 77 4 )V &, Synergy

il & A P PTREZR R GRR B 1 S22 B P REMEDN D D K9

r_dtc Software Activation 1 @ DTC HAL £ 1 —ILDERERE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Normal Mode

Name g_transfer0 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Fixed Destination address mode
selection.

Source Address Mode Incremented Source address mode
selection.

Repeat Area (Unused in Source Repeat area selection.

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.

STG2 ZfiHd 570y 27 MIKHTBEDTY, ZDMD MCUDT 7 4V k
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ISDE Property

Value

Description

in Block Mode)

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | 0 Number of blocks selection.

Activation Source (Must

Software Activation 1,

Activation source selection.

Software start)

enable IRQ) Software Activation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable FALSE Auto enable selection.
Callback (Only valid with NULL Callback selection.

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

ELC software event interrupt
priority selection

EOME 77 %)V M, Synergy

fiE &AL AT REZMEGRE 3 5275 B Al BEMED B © 97,

r_dtc Software Activation 1 @ DTC HAL EY 1 — L DERERE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Parameter selection.

STG2 2570y 7 MIKT 28 DTY, ZOMD MCUDT T 4V k
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Value

Description

Software Start

Enabled, Disabled

Default: Disabled

Software start selection.

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table.

Name g_transfer1 Driver name.

Mode Normal Mode selection.

Transfer Size 4 Bytes Transfer size selection.

Destination Address Mode Incremented Destination address mode
selection.

Source Address Mode Fixed Source address mode
selection.

Repeat Area (Unused in Destination Repeat area selection.

Normal Mode

Interrupt Frequency

After all transfers have
completed

Interrupt frequency
selection.

Destination Pointer NULL Destination pointer
selection.

Source Pointer NULL Source pointer selection.

Number of Transfers 0 Number of transfers
selection.

Number of Blocks (Validonly | O Number of blocks selection.

in Block Mode)

Activation Source (Must

Software Activation 1,

Activation source selection.

enable IRQ) Software Activation 2,

Peripheral Events

Default: Software Activation

1
Auto Enable FALSE Auto enable selection.
Callback (Only valid with NULL Callback selection.

Software start)
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ISDE Property Value Description
ELC Software Event Priority 0 (highest), Priority ELC software event interrupt
Interrupt Priority 1:14, Priority 15 (lowest - not | priority selection

valid if using ThreadX)

Default: Disabled

WO ET 7 4 )V ME, Synergy STG2 29270y =7 MIHT 26D TT, ZOftid MCU DT 7 4 )b b
fiEl & EF P RE /R RS B X B2 B [ REMED S D £ 5

r_agt £ AGT HAL €Y 1 — LD TE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Parameter selection
Default: BSP
Name g_timer0 Module name
Channel 0 Channel selection
Mode Periodic Mode selection
Period Value 2822400 * 2 Period value selection
Period Unit Hertz Period unit selection
Auto Start FALSE Auto start selection
Count Source PCLKB, PCLKB/8, Count source selection
PCLKB/2, LOCO, AGTO
Underflow, AGTO fSub
Default: PCLKB
AGTO Output Enabled True, False AGTO output selection
Default: False
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ISDE Property

Value

Description

AGTIO Output Enabled

True, False

Default: False

AGTIO output selection

Output Inverted

True, False

Default: False

Output inverted selection

pin

Enable comparator A output

True, False

Default: False

Enable comparator A output
pin selection

Enable comparator B output | True, False Enable comparator B output
pin pin selection

Default: False
Callback NULL Callback selection

Underflow Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

Bl E 77 4 )V &, Synergy

& A PTREZR MG E I3 B 75 B AT REMED B D 97,

r gt £® GPTHAL €2 1 —LDERRTE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Parameter selection
Default: BSP
Name g_timer0 Module name
Channel 0 Channel selection

STG2 ZfiHd %70y 27 MIHT2EDTY, ZOfD MCU DT 7 4V k
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ISDE Property Value Description
Mode Periodic Mode selection
Period Value 2822400 *2 Period value selection
Period Unit Hertz Period unit selection
Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts, Unit
Percent, Unit Percent x 1000

Default: Unit Raw Counts

Duty cycle unit selection

Default: False

Auto Start FALSE Auto start selection
GTIOCA Output Enabled True, False GTIOCA output enabled
selection

GTIOCA Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

GTIOCA stop level selection

GTIOCB Output Enabled

True, False

Default: False

GTIOCB output enabled
selection

GTIOCB Stop Level

Pin Level Low, Pin Level
High, Pin Level Retained

Default: Pin Level Low

GTIOCB stop level selection

Callback

NULL

Callback selection

Overflow Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

- HlofE 77 %)V M, Synergy

& R PTREZR SRR E I3 B 75 B AT REMED B D 77,

STG2 ZfiHd 570y 7 MHT2EDTY, ZDMD MCU DT 7 4L k
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=T 4 A2 TL—LT =7 EY a—)bD Iy TR

A—T A ARERI2S €Y 2=V, Ymy Y —AL LT PCLKB 2 LE T,
FATRHC 7 0 7 JAWBRZET 51l CGC A>T o—AZMHALET,
F—7 4 A8k 128 T L—LT =7V 12— )LD E VK

F—F 4 Ak 128 TL—LT =TTV 2 —)VEMHT BI1E, XY T 2 I)VDO AN EHSOR— ¥ 7% ISDE O
7%;/‘3; ‘/7%?1 L= TRETZ20ENH D T, XDE T, ISDE [Configuration] 7« > K7 TOE >V DER
EERLET,

A—TAARERI2S TL—LT—VED21—-LOEVERY—T VR

Resource

ISDE Tab

Pin selection Sequence

SSI

Pins

Select Peripherals >
Peripherals>Connectivity:S
SI>SSI/SSI0/SSI1

416677V r—2 a3V TOF—T4FRBI2S TL—LT—VEJ 21— IVOER

TITVr—=a v TA—T A AR 2SS TL—LT— 7Y a— )Vl 2 BO— KA FIRERD L BD TT,

1

3
4

) sf_audio_record_api_t:open API Z{{fHL T, €Y a—)bz2#likL X7,
2) sf_audio_record_api_t:start API Z{HfH L CRlerZ Bl L £ 9,

) ISy JEBD S OT — 2 2RI S U THRIELE T,

) sf_audio_record_api_t:close API Z{iHH LT, €Y a2 —J)LZALE T,

CNEDO—fRINETFIEZ, ROKO@EE QBT 0—IIRLE T,

M 25:— M GEF—T A FRBF12S TL—LT—IFIV 21— V7TV r—3avn70—H

1. Initialize module
open

:

2. Start recording
start

!

3. Operate on data as needed

!

4. Close module
close
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4.1.7 sf_block_media_Ix nor®7AY I AFT4T77L—LT7—%

sf_block_media_lx_nor 7L —LT =7 FEY a—=)DTay 7 AT 47 TL—LT—=213, QSPINOR 75w ¥ a1 A€
VFNAREDA VR T 2 —ABAREICT % 12 DISNA L)V APL 42 L EF, QSPINOR 75 ¥ a XAEVIC
W27 —2DY—R, FA b, flfHD7HD AP BIFZR L £3, DT L—LT—7Ici&, Express Logic L
ANV 27V VD X-Ware IV R—%> b LevelX NOR BHAAEFNTVWET, Uo7 LAY VTP R—FF
% LevelX BE%UE, HEMEENTH D, BIREICH L THR— b LE 7, Express Logic FileX ¥ A7 LZ{EfT %7 7
gg;x‘?L\@Tﬁ'ﬁX EYR—=FENTVBED, TT7AINWVVATLIRN=ADT TV Ir—3 3 Y OREDFHIC T

4171 78I AF4T77Lb—LI7—9FI 21— IVOBE
¢« NOR 79V Y aXEVTNAZAADT OV IATFT 4T I L—LT—0 A4V R T2 =AY R—F L%

o

e NOR7 IV Y aAXAEVDT 7 AV AT LT 72 AZFR—FLET,
o LevelX 7 7 LAY YTz, BB L TIR-—FLET,

Application

Framework
Block Media Framework
sf_block_media_Ix_nor
Framewark
LevelX NOR
Framework
ThreadX®
RTOS
LevelX NOR Comman Port LevelX Framework
sf_el_Ix_nor
Framewaork
LevelX Common Memory Frame\:m)rk
sf_memory_gspi_nor
HAL Driver
QSPI Driver
R_QSPI

BSP

K 26: QY9 ATF477Lb—L7—2FJ21—)1bO70v 7K
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41.7270Y 9 X747 7Lb—LT7—7FJ1—ILD APl DIIE

Ty IATA T IV—LT—IEV a—)UE, €2 —NVDA—T Y V—F, F4 b, JU—A%I19
FLEI, ROKITIE, HHATEEZRTNTO APIBED Y A b, APL 2—)LOMI, % API OffHAFHIAN GH ENT
WET, AT —Z ARV EDEKIF APIERXKDRICH D 9,

TJAOYIAT4TIL—LT—UED21—ILO APl DEH

Function Name

Example API Call and Description

SF_BLOCK_MEDIA_LX_NOR_Open

g_sf_block_media_Ix_nor0.p_api->SF_BLO
CK_MEDIA_LX NOR_Open(g_sf block_m
edia_Ix_nor0.p_ctrl,

g_sf _block_media_Ix_nor0.p_cfg);

Open LevelX flash device for read/write and
control. This function initializes the LevelX
driver and hardware the first time it is called
out of reset. The underlying flash needs to
either be erased or already initialized with
LevelX.

SF_BLOCK_MEDIA_LX_NOR_Read

g_sf_block_media_Ix_nor0.p_api->SF_BLO
CK_MEDIA_LX_NOR_Read(g_sf block_me
dia_Ix_nor0.p_ctrl, p_dest, start_sector,
sector_count);

Read data from flash using LevelX.

SF_BLOCK_MEDIA_LX_NOR_Write

g_sf_block_media_Ix_nor0.p_api->SF_BLO
CK_MEDIA_LX_NOR_Write(g_sf_block_me
dia_Ix_nor0.p_ctrl, p_src, start_sector,
sector_count);

Write data to flash using LevelX.

SF_BLOCK_MEDIA_LX_NOR_Control

g_sf_block_media_Ix_nor0.p_api->SF_BLO
CK_MEDIA_LX_NOR_Control(g_sf_block__
media_Ix_nor0.p_ctrl, command, p_data);

Send control commands to Block Media
LevelX NOR driver.

APl Z7E
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Function Name Example API Call and Description

SF_BLOCK_MEDIA_LX NOR_Close g_sf_block_media_Ix_nor0.p_api->SF_BLO
CK_MEDIA_LX_NOR_Close(g_sf block_m
edia_Ix_nor0.p_ctrl);

Close an open Block Media LevelX NOR
driver.

SF_BLOCK_MEDIA_LX_NOR_VersionGet g_sf_block_media_Ix_nor0.p_api->SF_BLO
CK_MEDIA_LX_NOR_VersionGet(&version

);

Return the version of the firmware and API
using the version pointer.

T BT — 2GR, TESS, ER. APL 7— X, AP MGk, BIECEBOBIE & EROFMEHAIC OV TR,
ISSP 2—H— A<= 27V THEEY 12— VO APIY 77 LY ARBBLTIIEE W,

AT—RARYE

Name Description
SSP_SUCCESS LevelX flash is available and is now open for
read, write and control access.
SSP_ERR_ASSERTION p_ctrl, p_cfg or an input pointer is NULL.
SSP_ERR_ALREADY_OPEN The block media LevelX NOR instance has

already been opened. No configurations
were changed. Call the associated Close
function or use associated Control
commands to reconfigure the instance.

SSP_ERR_MEDIA OPEN_FAILED LevelX NOR or the underlying flash failed to
open. The underlying flash needs to either
be erased or already initialized with LevelX.

SSP_ERR_NOT_OPEN The block media is not open.

SSP_ERR_READ_FAILED Data read failed.

SSP_ERR_WRITE_FAILED Data write failed.

SSP_ERR_UNSUPPORTED This module doesn’t support requested
command.
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Name Description

SSP_ERR_SECTOR_RELEASE_FAILED Sector release command failed.

E a—=—LRNVRIAN= I THEOT T —a— RBNRENLEGENH D F T, IXRTOEE R T—X ZR D i
DEFRICOVTIE, TSSP A== =2 7)) THEEY 2 — VD API) 77 LY AZBIRLUTLEEL,

41.737AY 9 AF4T77L—LT7—9FI 12— IVOFEDIIE

sf_block_media_lx_nor 7L —LT =7 FEV 2a—=)bDTay I AT 47 T L—LT—271F, QSPINOR 75w 2 A€
VFNAREDA Y ZT 2—=AHDNA L)V APL 2T 2 EARFC, V27 LAY VT BXUT 7 /f)l//7\7‘ix
DEFLYR—FLET, 77 LAY 5L, SSPND Express Logic LevelX I R—3x > Ml U THE
TVWET, 77 AV AT LOYR— M, SSPICHiA E Nz Express Logic FileX O 2 R—3% > ]\%ﬁﬂ%b’(%
NET, NS5OV R—3% MIHEHI LT, QSPINOR Flash 7 7 A )V AT LOEHERAE L T 2HMAIART 7
Vr—ya v R—hefiHic LEd,

Ty I AF 47T —=LT—=27&, QSPINOR 75 v Y a XAEVICHTET—=2DV—R, 4 k., HlHDOZHD
APTEB IR L E S, Ta v I AT A T I L—L T =&V 2 —)VOA—T 2V EGIEARIIT 3 L. 2hHDR
BTN Z T FileX BEEO 3 X T D API BEEAMERAIREIC AR D £ 97, TN S DZREHINT DOV T, FileX D2 —4—
a7 IWeBRLUTLEE,

Ty IATF 4T ITL—=LT—=TFY =)W MO SSP X7 4 7TV a—)VNHLEDOEHES V2T 2 — AL
F9, 7z z1E. SDMMC, SPI 75w 2, 3L SDRAM/RAM XE) ZHR—FTEH5EY 2—)UIZ[HE U API 2—

WEGHT 2728, Tl I35 42T 2=, IRTDAT 4T RIAN=TRLCICEDET, ThHDE
Va2 — VIS TE X, T8 LS BT A 8= (r_gspi, 728) IKEAE) TL—LT—=U (V&
Tr—ARFHLTT Z7EALET, TNHDRIAN—1F, AT 47 /O BAEOEITICRER T INA AEFDI—

g%?ﬁbiﬁ ATV A VR T 2 — A a—)VC &> THE S NSRS A & RIS S . BTN A
T9,

Ty AT 4T T L—LT—7EY 12— VOB 2 EE AT R & HiIRHH

T7AIWVOER. A4 M, BECYV =R EFTIEDICE. AT T7R2HEL 74— v FLTHDH
sf_block_media_lx_nor ZffiH 3 2 XENH D 9,

COEY 2 —)IVOFFICEIT 5 ZDMOFIFRFIHIC DOV T, SO SSPUV—X/—F 2SR LTIEE W,

AN17A4A7 ) 5—=2aoA\070Yv I A7 1477 Lb—LT7—0FY 12— VDA

COY¥ 73 YTiE SSP AV 7 4 Fab—2EFHLTT V=3 icdawIxA5r 47 T L —LU—7F
Va— )V BHRAG FETOWVTHHLE T,

ECDE T g 2 EHEHTICIE 7O 7 FDER, XLy FDWENL, XLy FADI Xy ZDEN, PR Xy
SINTD 7Ty 2 DFIKIC OV THREL TOBBEDEDF T, CHEDIHHICHEL TOXDEEWE, [SSP 21—
P — X2 T DIEDDIT DN DODDEZZIEL T, SSPN—IXD T 7 or—=2> 3 2 DIERIFIC C 115 DEZE
LS FNIEEPET S 17k E MR L TS /&0,

T IAT 4T TL—=LT—=0 %7 TV r— 3 VIGBINT 512id, RORITRT A Xy V3RS —r VA%
LTALw RIGEMLET, (TRY I AT 47 T L—LTI—7 DT 7 4)V M4 g sf_block_media_lx_nor. TY,
D4H1E. 5T % [Properties] 7« ¥ R TEHETEET,)
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TJOYIATATIL—LIT—HUFEDa2—ILOBIR—H VR

Stacks Selection

Resource ISDE Tab Sequence
g_sf_block_media_Ix_nor0 Threads New Stack> Framework>
Block Media Framework on File System> Block Media

sf_block_media_Ix_nor Framework on

sf_block_media_Ix_nor

ROBKNRT K91, sf_block_media_lx_nor D70y 7 XAF 47T L—LT—=7HNALw RAZw ZIBMMENS
e AV T 4 FaL—RERERO—LANVEY 2= )V EHBINEM L3, BINOEKIERELE L 5 F
Va—E. Ry I ZADTFARHIFRLERATRENE T, JL—DHHBERENTVBEY 2 —)VIERID A Z >~
R78YVEY2—)VTT, BOHTORENDETY 2 — VIdHAFZI3LE T, 1 BOMEMNTUSERD A Z Y 7T
FHTZEST, EVIVDOHTRENDEY 2—)UciE, O—LN)VEY 12— )VOERNAETT, ThbldA Ty 3
VERRBHEETT, (Tay INTTFAMIE> TRENET,) O—LNVEY 2 —)VOBINHHELGEIL. £
Va—)VOBAIC TAAd] W TFAMDEENET, EVITDETRENZTEY 2a—)bEI7 Vw73 5L, [New|
TAAVHERE N, ATREREINENERENE T,

New Thread Stacks &) New Stack > s Remove

4+ g_sf_block_media_k_norD Block Media Framewerk
on sf_block_media_k_nor

®

Iy
I

4 g_be_norD LevelX NOR

Y
| |
42 LevelX NOR &+ g_sf_el_b_nord Port
Common Level¥ Framework on
sf_el_b_nor
Y Y
| I
47 LevelX Commen 4 g_sf_memory_gspi_n
orl Memaory
Framework on
sf_memory_gspi_nor
a

4% g_gspi0 QSPI Driver
on Q5P|

K27: 7Y 9 AF74T77L—LEI2—IVDRZ Y Y
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41.757AY 9427477 Lb—L7—=9FT1—IVDER

A—Y— IR ERBEIC

BORETCTIAYIRAT 4T T V—LT =T 12— Vel 2 0ENH D £9, 1—H—

@/7%ZT%%¢«T®7DA74®@%T%&%& REELTT74HIV R, SSP AT 4 FaL—2AD
[Properties] X 71CH D FTH, HHICSHTES KO
INT A DRNETAREICEDET, By 7 ENTWABMO T8 T 4 IZEETEE A,
WA A, ISDE O [Properties] 7« > R TR 7ENTWA T ONRT A ICHIGLET, TO7 Ta—FIc kO
7t AN EE N, LT OFE TOMKT 7o —FIC RN TRIBICZ T =R ELICA K B> TVET, I—
Y7 VX ATELINTOTONT ¢ OFHAREGMKEREL T 74V ME, SSP 2V T 4 FaL—2HND
[Propertles] R HDETHN, BRI TES LS ICTDBEDRITRLET,

L RORTHEET— 7 IVDOREICHZELEDN S, ISDE ZRE, TV a—)V2EKL. 7DAT4 E%ﬁ«%u

8#?%&? CHNIIELWHIENCRIL D, SSP CORREZYE T B0 [N 7

HAHD £,

sf_block_media_Ix_nor D 7O Y AT 47 I L—LT—VED 21— ILDEKRHTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build.

Name

g_sf_block_media_Ix_nor0

Module name.

0 REBE 77 4V ML S ner%/S?GZ MCU 7 7

@T7ﬁh%ﬁ&@m7%&

ke

T RATF 4T T L—LT—7DOa—LN)VEY 12— )VOREKR

WL, O—L ANV RIAN=TRDEDF
778y JIHROTFARNTRENE T,

REDIH2T 7 )V bRENDLEEY BREND D
— IO T ONRT 21&, TL—LT— 7 NEYNCAFE T B e HICRIED

HICHRETIRENDD, ThHEEY JENTVTLI— P —EIELBETET I A,
[properties] 7 ¥ 3 Y DI N TOFRERRLET,

LevelX NOR 4 Y X4 U ADEKEZE

COBORITRLET, ZHELTLHAMEELEVWT T
INbIERY 7742 T

7 a—FIc ik %A RE

RVZHLTeY 27 M 280 TY, Z0fto MCU
EFRZ D AR H D £

CNEALY RAZY

. EBEYVa—ILD

ISDE Property Value Description
Name g_Ix_nor0 Module name.
W BERE T 74V MEL S nergy S7TG2MCU 77 2V ZFH L7027 M 58D T, ZDOfd MCU
@T7iWF@&@%T£& FAE IS F7R B FIREED H D £ 9,
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LevelX £BA VA2 U ADEREETE

ISDE Property Value Description

Thread Safety Enabled, Disabled If Enabled, this makes
LevelX thread-safe by using
a ThreadX mutex object
Default; Disabled throughout the API.

ROEBIE 774 ) &, Synergy $762 MCU 7 7 S U Z L7 T Y 2 7 MHT 8 L DTY. ZOfld MCU

0)777”1/ ME & ATRE R MR E 13 5275 B ATHEMERY B D FJ7,

sf_el_Ix_nor @ Port LevelX 7 L—LT—9 EL 1 —ILOERKERTE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build.

Default: BSP

Name g_sf_el_Ix_nor0 Module name.

Event Callback NULL Name of the function to call
when an event occurs.

FEREFET 7 AV ML S nergy STG2MCU 77 RV ZfH L7 uy 7 MIHT 28D TT, ZDfhd MCU

DF T 4 )b M & TR R Ry I3 575 2 ATREME D B D £ 9,

sf_memory_gspi_nor D AE ) 7 L—LT—9 DERERTE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build.
Default: BSP
Name g_sf_memory_gspi_nor0 Module name.
Write of Erase Timeout (in 30000 Timeout ticks for waiting on
ticks) write or erase to complete.
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ik RUERIL 77 4 b b, Synergy STG2 MCU 7 7 S U Z I L7e 702 = 7 MCHT 2 6OTY . ZOfld MCU
DT 7 4 )b Ml & T RER M RAUE 13 5875 B FTREMED D D £ 9,

r_qspi ® QSPIHAL £ 1 —LDHERRTE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build.
Default: BSP
Name g_qspi0 Module name.

REBIE T 7 %)V M, Synerg gy STG2MCU 77 IV Z{fH LIz 7 0y 2 7 MT 528 DT, ZDOMD MCU
0)777UI/ M & TR R A 3 505 2 FTREMER B D 38,

T IRTF 4T T L—LT—2EY 2 —)VD7 vy 7KK

7;;7%7‘4 77 L—LY—=7EYa—)Vid PCLKAZ7 0y 7Y —ZA L UTHAY % QSPI RV 7 = )L 2l
L

FATHIC Oy ZJERBRAEE T A1, CGCA VR T 2 —AZHHLET,
Ty I AT 4T I L—LT—7EY 2 —)IVOE VKK

TawIRAT 4T T L—LT—=7EY 2a—)VEFHHT5ICE. HEISGUT QSPILRY 7 2 I)VDR— MV EH
THHENH D ET, RDOETIE, ISDE [Configuration] ¥« >~ R TO Y Y OERGERERLET,

sf_block_media_Ix nor DT AV I AT 47 IL—LT—IED1—)LDE U DRER

Resource ISDE Tab Pin selection Sequence

QSPI Pins Select Peripherals >
Storage:QSPI QSPIO

4176 77V 5—2arT07AY I AT477Lb—LI7—9FJ 1—IVOER
TUr—2 g3y T7ay I AT 7 I L— LT —7EY 12— )V HiHT ABO—NEFIRERO L B T,

1) FileX APIE’?‘% fx_system_initialize Z{ifH L T AT« 7 ZHHHL L £9 (sf_el_fx IZABIC
a—ivL

2) API %% 1x_nor_flash_initialize % i L C LevelX NOR Z##{t L £3" (g_common_init ik HEHIC
C’h%j*—}bbij)o
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3) FileX API B%4 fx_media_format ZfEHH L CAT 4 7% 7 +—< v k Li? (sf_el_fx 1. [Format
media during initialization] 711787 1 %) [Enabled] ICREENTWAEA, AFINicchza—)LL
£9)o ATATHRUCT A=<y FENTVBREA, TOT4+— Y MAT 4 7I1EA T 3T,

AT 4T TH—=v bEITI L. AT AT ONENITXNTHESNET, (X Tvay)

4) FileX API Bi%X fx_media_open ZfH LT AT ¢ 7 ZFE X9 (sf_el X EFHBNIC AT ¢« 7 ZHEET),

5 REUTIST T, sf_block_media_api_tiread APIBI¥( (Try 7 A7 4 7T L—LT— 7) EJras

fx_media_read(),. fx_file_read(). 7% £ @ FileX APl A OWIT N EMH L TAT ¢ 7 ZHAID £9,

6) WEICIS U T sf_block_media_api_t:write API Bt (70w 7 AF ¢ 7 7 L—L"T— 7) 7203

fx_media_write(),. fx_file_write(). 7% & @ FileX API IOV T NHZHH L TAT ¢ VICHZIARE T,
¥ fx_media_open D A—)VH KN LIzH, V—FBXTTA FEFTHLTXTO FileX API %ﬁ)ﬂ@‘% TENTE

ESCRS

CNSOIEDTFNEZ, U FOKISRS —RNGHIET7 0 —THIAL X I,

1. Initialize the media
fx_system_intiialize

I

2. Initialize the LevelX NOR
Ix_nor flash initialize

|

3. Format the media
Ix_nor_flash_sector read

|

4. Open the media
fx_media_open

I

5. Read the media
read, fx_media_read, fx_file_read

|

6. Write to the media
write, ix_media_write, fx_file write

M 28—k IOV I AT AT IL—LT7—VEJ2—-IVT7 TV 5r—3avn70—H
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4187Av I *T147 QSPl ZL—L7—%

Ty AT 4T I L—=LT—TEY 2a—)UE, r_gspi RIAN—ZFHLTQSPI 75w a AEURY T 2TV
DY =R, FA b, §lfl1%Z1T75 72800 QSPl F+¥ 1)V EERETEELET, CORTAN=IF, TAV T AT T AVR
Tr—=A%N LTI 74N VAT LERDED T 2 1DIh BT N TOKBER A TVET,

4181 7Av 94747 QSPl ZL—L7—9FI1—IVDEBE

e QSPI 7T v ¥ aAEYTINAZAHD QSPI F v 1)V A V2T 2 —A%ZHYR—FLET,
e QSPI 7T v aXBYDT 7AWV AT L2 R—FLET,

Application

Framework
Block media QSPI Framework
sf_block_media_qspi
ThreadX®
RTOS HAL Drivers
QSPI
R_QSPI

BSP

M 29: 7Y 7 AT47 QP 7L—LT7—7EV1—vH7Ov 7H

41827AY I XT47 QSPl 7L—LT7—YET 21—V APl DIE

TRV IAT 47 QSPL T L—LT =T 2=V, AT TICHUTA=T"2, Hilffl, V=1, 54 F7%Z175 API
REFRLE T, HARER T NTD API DY A~ APTEUH L ORI, & API OFSHZFHIAN, ROXKICTENE T,
AT =R AR EDO I AP EHIEDRICH D £7,
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JAYIATA4F7QSPI 2L—LT—HESa1—)LD API DESH

Function Name

Example API Call and Description

open

g_sf_block_media_qspi0.p_api->open
(g_sf_block_media_qgspi0.p_ctrl,
g_sf_block_media_qgspi0.p_cfg);

Open a device channel for read/write and
control.

read

g_sf_block_media_qgspi0.p_api->read
(g_sf_block_media_qgspi0.p_ctrl,p_dest,start
_block,block_count);

Read data from a media channel.

write

g_sf_block_media_qgspi0.p_api->write
(g_sf_block_media_qspi0.p_ctrl,p_src,start_
block,block_count);

Write data to a media channel.

ioctl

g_sf_block_media_gspi0.p_api->ioctl(g_sf_
block_media_qspi0.p_ctrl,
command,p_data);

Send control commands to and receives the
status from the media port.

close

g_sf _block_media_qgspiO.p_api->close
(g_sf_block_media_qgspi0.p_ctrl);

Close the open media channel.

versionGet

g_sf_block_media_gspi0.p_api->versionGet
(&version);

Return the version of the driver using the
version pointer.

I PR — 2GR, RUESR, SR APL T—X, AP REiG(k, BISZEROBIE L EROFRFHINC OV T,
[SSP A—H =X =2 7)) THHEY 2 —)VDAPIV 77 LY AZBRUTLEE W,
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AT—2ARYIE

Name Description
SSP_SUCCESS API Call Successful.
SSP_ERR_INVALID_ARGUMENT Parameter has invalid value.
SSP_ERR_INTERNAL An internal TheadX error has occurred.
SSP_ERR_NOT_OPEN Unit is not open
SSP_ERR_ASSERTION The parameter p_ctrl or p_sample is NULL.
SSP_ERR_IN_USE Peripheral is still running in another mode;

perform Close first.

SSP_ERR_UNSUPPORTED Command not supported.

E: =NV RIAN—IC K TH@ED LT —I— RARENZEAENH D £, IRNTORHAT— 2 XD |
DEFICDOVTIE, ISSP A== =a 7)) THEEY 2—)VOAPIV 77 LV AZBIBLTL T,

4183 7Av I AF 47 QSPIl 7L—LT7—97FY 12— IVDEHEDEE

T ATF4T7 TL—LI—=0 A2 T 2 —RAIHRLZMEA V2T 2—ATHY . HEEFTTHLORDD
WCBBORA V2= L E9, BEUE FileX & SSP 70y 7 X5 47 RI 43— (SDMMC, SPI 75w a,
SDRAM/RAM 7% &) ORI Ta—IVENET, COA VR T2—RAEZEDAT 47 RIAN=ICHLTEED LRV
B, TRTDAT 4T RIAN=NT 7 AV 1/0 LA V—THREMICH—ICRA, I—RZZELTICAT 4T RT
AN—Z AT EE T, 73 Rt BT 73— (sf_block_media_gspi, &) IKIEFT 0y VAT 47 T L—
L= A VR T2—=A@HLTT 7R ALET, INEDRIAN=E, AT 4 7 /O FEOFAFICRHE R TN
AAEEDI— R LE T, Ty 7 A7 ¢ 7 BT H UIC K> THE S N2 REEREGER & HIERSSEAS | @ h
7N AEETT,

Tuy AT 47 QSPL 7 L—LTU—7EY 2 — VOB T % EERERHE & HIRFH
o T AIVOIER, HEAH, BRURHMD ZIT52HITE, AT 7=2P7%Ed 1 HT+—<y

NI BRENDH D T
. g_;)J%:—*\/“:v—}l/@%ﬁf’ﬂl%ﬁﬁ%%@ﬂﬁ@ﬁ%ﬂﬁﬁ%@ﬁb:ﬁb"di\ B#HTD SSP VY =X/ — 2B LT
ZEW,

418477V r—arTOTAYIAT47 QSPl 7L—LT7 =7 ET 21— VDA

COXrya VTR, SSPaAYT 4 Falb—2ZHHLTY 7V r—y3ic7ay 7 X747 QSPL 7 L—LT—
JEY a— PR FTECOWTHALE T,

. covryaryEEBIcE,. 7ay 7 FOER. ALy ROBEIM, ALy RADZZw 70N, BXTAZ Y
JNTOT w7 OBERICOWTHRL TWAENH D ET, CNSOHEBICHEL TWARWEEE. ISSP 21—
Y= =2 7)) DIRDDSTDONL DHhDERBIRL T, SSPR—ADT TV r— 3 VOERFIcc S DEE
BETFIEZET 2 k2R LTIV,
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Ty 7 A7T 47 QSPL 7L—LT—0 %7 TV r— 3 /BT 51CiE, ROKITRT ARy 7#ERS—7 VX

ZEALTALy MiaBinLEd, (Fay A7 07 QSPL 7 L—LTU—7 D77 )b Ml
g_sf_block_media_gspi0. T9 . CDOHHIE. Mg % [Properties] 7«4~ FYTEETEET,)

JOYY AT 4T QSPI JL—LT—SEFEDa—ILOE IR — VR

Resource

Stacks Selection
ISDE Tab Sequence

g_sf_block_media_gspiO
Block Media Framework on
sf_block_media_qspi

Threads

New Stack> Framework>
File System> Block Media
Framework on
sf_block_media_qgspi

ROBKNCRT &SI, sf_block_media_gspi D7 By 7 A7 47 QSPI 7 L— LU =7 WALy XXy ZIBEINEN
A . AV 4 F 2 L—RIEIRELEO—LN)VEY 2 =)V HEINGEML 9, BMOMKRERELEL T 5E
Va—VE. Ry 7 ADTF A MDRLEHERENE T, FYL—DFEPERINTVBEY 2 — VXA DA % >
R7BYEY2—IVTT, HEOHTRENZEY 2= VEHEFHEHET, 1 HoOMEMTUSERDO A %Y 7T
HHTEXET, EVIOHTRENBZEY 2 — Ui, B—LNVEY 22— )VOBERBRETT, chbidt 7Y 3
VERIHERETT, (TJuy IHNTTFAMIE>TRENET,) O—LAN)WEY 2 —)LOBIMDRELRGEIZ. T
Va—)VOFHIC TAdd) £V TFAIDEENE T, EV VOB TRENZEVa—NVEI7V v 755 L, [New|
TAAYNEREN, AJREREIREDA R RENET,

New &) New Stack >
Thread
Stacks %] Remove

4 g_sf_block_media_gs
pi0 Block Media
Framework on
sf_block_media_gspi

A
T

4 g_qspi0 QSPI Driver
on QSPI

X 30:708Y 9 AF 47 QSPl 7L—LEI2—IVDREZ Y Y

418570 Y7 AT 47 QSPIl 7L —LT7—9FY 12— VDR

I—PF—RBRELHFCAEDETTOY I AT 4 7 QSPIT L— LT =7 &Y 2 — VRIS 2 08N H D 91—
Y—DT7 VX ATEZTXTOTT ¢ OfF A EERRERREE T 74V ME, SSP AV T 4 FaL—2HND
[Properties] Z 71CH D EITH, BHICBHTEZ X IICTORORITIRLET, BHLTEHADRE LAV 0
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INT A DRNEFARICEDET, Ay 7 ENTWABMOTT ¢ ZEFETEEHA, ThHEOYy 77432 T
%A A, ISDE O [Properties] 7« > R TR 7ENTWA T ONRT A ICHIGLET, TO7 Ta—FIc kO
7T AW E N, ETOTFE TOMK T 70 —FICHNTRIBICZ T =R ELIC SR> T0ET, 21—
Y—DT7 VX ATEZTNTOTT ¢ OfFFARERRERERE LT 74V MiE, SSP AV T 4 Fa L—2ZHND
[Properties] R HDETH, BHICBHBTESLLIICTDEDRITIRLET,

ERSRIERT— 7 IVOREICHEZBLEDND, ISDE 7% f & | EV2—IVEER L. 71:11\74 i%nﬂ’\%a_
ég‘jg%;g CTHUFIEUWHIBNCENT B, SSP TORRZEE T 5 l-dIic AR x RN 7 7/ a—FIc k3 EE

sf_block_media_qspi D 7R Y2 AT 47 QSPI 7L—LT—97EL 21— )LDEKETE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Enable or disable the
parameter checking.
Default: BSP
Name g_sf_block_media_gspi Module name.
Block size of media in bytes | 4096 Block size selection

REFET T AV, S nergy STG2MCU 77 IV Z{fH L7770y =7 MIKT 58 DT, ZDOMD MCU
0)7‘7 A )V M & R TR AE 13 5275 % ATREMED B D F97

Ty A7 47 QSPI 7 L—LTU =7 Y a—)VDa—LAN)VEY 2 —)IVORKERE

W, B—=L NV RIAN=TRDPROFREDH 2T T 4+ )V MENDEHT 208N H D, THEALY RAZ Y
77w ZNRNTFANTTREINE T, —EOER T8 T 113, 7L—LT—=7BEYNHE#T % 72D ED
HICRET HRHENDHD, ZTNHlEny 7SN TVTA—Y—REEHEHTETEEA, DKL, EV2—VD
[properties] 7 ¥ 3 VDTN TOREZRLET,

r_gspi TM QSPIHAL £2 21— LDEMHRTE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enable or disable the
parameter checking.

Default: BSP

Name g_qspi0 Module name.

REFET T AV, S nergy STG2MCU 77 IV Z{fH L7770y =7 MIKT 58 DT, DD MCU
0)7‘7 A )V M & R ATRE M AE 13 5275 B ATRENED B D F97
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EV1-IVOBE > JL—LT7—9LA4¥—> 7Oy I AFT47 QSPl 7L—LT—%

Tay AT 47 QSPL 7 L—LT—0FEY 2a—)bD 71y 7KK

Ty I AF 47 QSPL 7 L—LYU—7FEY a—)Vid, PCLKAZ 7y 7Y =X UTHHALET,
FITRRC 70y Z R AEET 5123, CCCA VR T o—AZMHLET,

Ty I A7 47 QSPI 7 L—LTU—TFEY 2 —)VDY HERK

Tay A7 47 QSPL 7 L—LT—0FY a—)VEFRT 5IcE, XTI )VDOA e 0R— k7% ISDE
?}){I%‘g%/7;§11/ RTCHET B20ENH D T, RDETIE, ISDE [Configuration] 7 1 >~ R TOE > Dk
B

sf_block_media_qspi D 7AY I AT 47 QSPI 7L—LT—JFEL1—)LDE U D:ER

Resource ISDE Tab Pin selection Sequence

QSPI Pins Select Peripherals >
Storage:QSPI>QSPI0

418677V r—arTOIAYIAT4T7 QSPl 7L—LT7—7 T 1—IVOER

Eﬁ]&?%?z‘) r—33 ;0) sf_block_media_gspi T7 02 7 A7 147 QSPI 7L—LU—7EY 2 —)VEfHHT %
BDOFIEIRDELD T

1) FII;X%PI fx_system_initialize Z{fH L T AT ¢ 7 Z2#EHL L £ T (sf_el_fx ZEBIC I hZa—)L
L °

2) FileX API fx_media_format ZfEHH L TCA T« 7727+ —=< v b Li@“ (sf_el_fx {3 [Format media
during initialization] 711737 ¢ A" [Enabled] IC@E SN TV 355, HEIWICCNZza—)LLET),
7<7‘/f THBHUC T =< FENTWAEHG., COTH—X Y MAXT 4734 T arTd, A7+

TITA=RY RRITD & AT A TOWNENITRTGHAEINE T, AT ar)

3) FileX API fx_media_open ZfiFH L CAT ¢ 72 E £ (f_el X IFABIC AT+ 7 ZHE£9),

4) RHEICIG T T, sf_block_media_api_t:read API (700 7 X747 T7L—LTU—7), £l
fx_media_read(),. fx_file_read(). 7z £ ® FileX API OWITNHEEH L TRAT 1 7 &5 A0 £97,

5) REICIH U T, sf_block_media_api_t:write APl (7 Hw 7 A5 ¢ 77 L—L"T— ﬁ) Eraz
fx_media_write(). fx_file_write(). 7% & D FileX APl DWW I N ZHH L TAT « TICE AR T,

NS DO—RINETFIRZ, ROKO@H OEET 0—KIIRL X,
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1. Initialize media
fx_system initialize

|

2. Format media
fx_media_format

|

3. Open media
fx_media_open

|

4. Read media
read, fx_media read, fx _file read

|

5. Write media
write, ’x_media_write, fx_file_write

K 31: =50y 9 AT 147 QSPl ZL—LI7—9FJ2— )77V r—avyn70—F

41970v 7 747 RAMZ7L—L7T7—%

TawIAT 4T IL—LT—7FEY 2—)ViZ. RAM XEVUDY—FK /54 MEEENR L Lf:‘)—l*\ 7
KOHIEIC, RAIM IC 7 7 ANV AT LERETEET, COTL—LT—=7F, 7OV IRAT 4T A
AENLUTCT 7 ANV AT LERDED T 5 12D E LT RN TORBEER A TVET,

B

A b,
2T 1—

4191 7AY 94747 RAM 7 L—LT7—9FI1—IVDEE

o MIEXEVYR Y S TINA A TOD FileX DFETEGMELF T,
e RAMICHT BT —ZDE#H—FA L —Y T,

Application

Framewark

ThreadX®
RTOS Block Media Framework

sf_block_media_ram

BSP

X 32:7Av 24747 RAM 7L—LT7—92FT1—1bD7O0v I H
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419270v 74747 RAM 7L —LT7—27 €I 1—ILD APl DEIE

TawIAT47 RAM T L—LT =7V 2=V, EV2—)VDA—T> U—F, 51, JH—X%175 API
RREELE T, AR T XTO APL DY A b, APIFEUHE LD, % API O AN, XOKICFENEXT,
AT =R ARDEDRIE AP EFRIRDRZICH D £,

JAYIAT4F7RAM IL—LT—9FES1—/LO APl DEH

Function Name

Example API Call and Description

open

g_sf_block_media_ramO.p_api->open
(g_sf_block_media_ram0.p_ctrl,
g_sf_block_media_ram0.p_cfg);

Open device for read, write and control.

read

g_sf_block_media_ram0.p_api->read
(g_sf_block_media_ram0O.p_ctrl, p_dest,
start_block, block_count);

Read data from RAM buffer.

write

g_sf_block_media_ram0.p_api->write
(g_sf_block_media_ram0.p_ctrl, p_source,
start_block, block_count);

Write data to RAM buffer.

ioctl

g_sf_block_media_ram0.p_api->ioctl
(g_sf_block_media_ram0.p_ctrl, command,
p_data);

Send control commands to and receive
status of RAM buffer.

close

g_sf_block_media_ram0.p_api->close
(g_sf_block_media_ram0O.p_ctrl);

Close the framework.
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Function Name

Example API Call and Description

versionGet

g_sf_block_media_ram0.p_api->versionGet
(&version);

Retrieve the API version with the version
pointer.

TE BB —2Mdlk, RUER, B8 APL 7—2X, APl Mgk, BIBZEBOEE LEROFHIEHIIC DV TIE,

FSSP 2 —H— X< =2 7)V] CTHEHEY 2— VO APIY 77 LY AZSBBLUTLIEE W,

AT—RARYE

Name

Description

SSP_SUCCESS

API Call Successful

SSP_ERR_UNSUPPORTED

Command not supported.

SSP_ERR_NOT_OPEN

Unit is not open

SSP_ERR_ASSERTION

A parameter is NULL.

SSP_ERR_IN_USE

Framework is already open.

SSP_ERR_INVALID_BLOCKS

Invalid block passed.

H 8=l RNV RIAN=IC L THFD T T —O— RPRENBGENDH D F T, INRNTOEATF—Z AR D
DEFRICOVTIE, TSSP 2= =A< =2 7)) THEEY 2= VD API) 77 LY AZBIRLUTLEEL,

41937AY I AT4«7 RAM 7 L—LT— 7T 1 — IVOHEDIHE

Ty A7F47 TL—LTU—=7 A V2T =AW EZ2MBA VEZT2—AThO, EEBEEFTFCHLORDD
WCBBURA V2= LE T, BEUZ FileX 70w 7 AT 47 RIAN=& SSP T I AT 47 RIAI\—
(SDMMC. SPI 753 2. SDRAM/RAM 7 &) ORI TaA—ILENFET, COLYRT 21— AFEDATF 4 7 RIA
N=IZH L TEEDLRWZY, TXRTORAT AT RIAN=DT 74V /0 LAY —TCEEEMICH—ICR A, d—
REZHETICAT 47 RIAN—ZMHBEISHTEE T, 73 Ao R F 43— (sf_block_media_ram, 7% &)
WK 7ay IATF 4T T L—LT =T A VR T2 =R LTT 72 ALET, TNEDORIAN=F, AT47
/0 BAEDFATICH B IR T NA ABEDI— R LET, 7y 7 A7 0 7EBEECH UICK > THEI NS R
G & HIEMER S, BHEIZT N XEETT,

Ty AT 47 RAM 7 L— LT =7 &Y 2 —)VOEIFICEI T % EE AT RS & HifR 51

AT T A =T U, T7AIVDIEL T4 b, V= RZ2IT51id AT 4727 +—<v M 288 NHD £,
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THENTVBAEYHEE., a7ICE>THEE) - FBXU I A MO TEH0ENH D 9, AHE SRAM £7zid
SDRAM DY A &, 78y 7 AT 47 RAMICH LT HATHRINERD £ A, Tl RU—VA IV 2 FTVT
T—R2RRFETH LI TEE A,

Jawrhy i, 7T—hrLa— K, FAT f8EE, w~b74b7bu\?4&7%Uﬂ7&~%%§bf%b%f

BZRENRHDET, RAIM TT 7 ANV AT LEFHLTOWAHRE, fh7avyZ7ho Y M 4 I3 308050 F
T, T, BAID 37 Z—hHT—hrL =K, FATH#HEL V=T L7 M) DEBDICTHIEINTED, 4 FH
DY I RZ—=F T =27 2= ENS 12D TT,

FileX i RAM Z {1 9% 1 (3 [Format media during initialization] 7’11787 ¢ WERNIC IR > TV AREDH D £7,

Ty AT 47 RAMDOS T 0y 7 AT Y v BRUT 0y 7% A4 XZHERLT %I, [File System is on block media]
TaNT o D true I > TVWBRERH D ET,

TDEY 2—/)VOBEICET 3 ZDOMOFIREFEIC DOV TIE, HHOSSP VY —Z /— ESIRLUTLI I,

419477V 5r—2arTOD7AYI4T147 RAM 7 L—LT7—7 Y 1 —IVO§EIAFH

Dty avTlE, SSPAYT 4 FaL—22MALTY TV r—>3/c7ay 7 X747 RAM 7 L—LT—
7%91—w%ﬁ$ﬂﬁﬁﬁtomfﬁﬁbi?

H:cobryaveEnpsldd, 7avc 7 FOEWR. ALy ROBEM, ALw RADZAZ w708, BEXTAZY
7WT®7D/7®%ﬁu0mfﬁﬁbfm%bgﬁﬁbiﬁ CNBDOFEEICKHEL TWaEWESIE, ISSP 21—
Y= Z a7V DIHRDHDTFDONL DN DEEBIRLU T, SSP XN=2AD7 V) r— 3 VOMERFFC NS DEE
EEFIEEZE fi@‘%ﬁ(ﬁ%ﬁ@ﬁ LTREEE WV, 7By I AT 47 RAM 7 L—LTU—=0%7 ) r— 3 ISEINT %
Il RDEITRT ARy 7FIRS = Y ARFHLUTA Ly RIEMLES, (FawZ A7 +7 RAM 7 L—L7T—
7 DT 7 *)V b4k g_sf block_media_ram0. T, TO#HGE, IET 2 [Properties] 7«1~ RUTEHTEEXT,)

JOYIATAF7RAM I L—LTD—YED 21— LOERV—7 VR

Stacks Selection

Resource ISDE Tab Sequence
g_ sf_block_media_ramO Threads New Stack> Framework>
Block Media Framework on File System> Block Media
sf_block_media_ram Framework on

sf_block_media_ram

ROKNTT &SI, sf block_ media ram D7 w7 XF 47 RAM 7 L—LU—7NA Ly RAZw ZIBIMEN
e, AV 4 Fa L —REAXEZRO—LN)VEY 2 —)VEHBIMSGEML 3, BMOEKRIERELEL T 5E
Va—)ViE. Ry T ADTFAMDRERAZREINE T, JL—DEHERRENTVBEY 2 — VIO % >
R7BVEY2a—)VTT, BOHTORSNEZTEY a—)VidHEEHZI3ILET \IE@$Lm¢hi@ﬁ®Z&/7f
FHTZET, UV VO TRENDEY 2—)VICiE, O—LNVEY 12— )VOFERNAETT, Thblidt 7TV 3
VERIIHERTT, (Jay IHNTTFFAMIEL> TRENET,) B—LNVEY 2 —)VDBMARELRGEIX.
Va—)VOFIAIC TAddl 2V TFAMDEENE T, EVITOBTRENBDEIa—)LE 7w T 5L, [New|
TAAVHERES N, AJREREIRENERENE T,
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New  §7) New Stack >
Thread
Stacks % Remove

4 g_sf_block_media_ra
m0 Block Media
Framework on
sf_block_media_ram

X 33: 7Y IAF4T7 RAM 7L—LEIV1—IVDRAZY Y

41957A0Y 7 AT« 7 RAM 7L —LT—7 I 21— IVDIERK

I—P—RBRELRIECAEDETTIa Y 7 AT 7RAM 7 L— LT — 7 &Y a— )V iR T 2080 H 0 F9,1—
Y—DT T RATEZITRTO TR ¢ OfFFATEERMERREE T 74V MiE, SSP AV T 4 FaL—ZAND
[Properties] 2 71CH D EIH, MHICBHBTEZLIICCOBRORITRLET, ZHLTCEHAMVRELEV O
INT 4 ORDIEHEAFEICEDET, By 7ENT0AMOTaT 1 ZEETEEA, CNBRAY V7 A IVT
kRS N, ISDE D [Properties] 7«4 > R Ty 7 ENTWETONRT IS LET, TO7 Ta—FICK D
R at AN L E N, LETOTFETORR 7 7a—FIC R TRIRIC T —PRE LI E>TVET, 21—
YT VX RATEZTXTOTRT ¢ OfFFATEERRERREE T 74V MiE, SSP AV T 4 FaL—2ZHND
[Properties] X 71cH O FIH, FHHICBHTE S L SICTOROKRITRLET,

- RIORT KT — 7 )VOREICHZ B LN S, ISDE 2 &, €Y a— V2L, TuNT 1 REZHRNSE T
ég‘ggigo CTHUFIELWHINNC BRI B, SSP CORMFZE T 5 e DICHMNE [REMN) 7 7 a—FI1 k5 AlhE

sf_block_media_ram D 7AY 9 AT 47 RAM 7 L—LT—9 ED 12— ILOERERE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enable or disable the

parameter checking.
Default: BSP

Name g_sf _block_media_ram0 Module name.

Block size of media in bytes | 512 Block size of media in bytes
selection

Number of blocks to allocate | 16 To make use of file system,

block count must be
assigned by considering the
boot record, FAT area and
root directory.
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ISDE Property Value Description
Enter the valid section for noinit Enter the valid section for
RAM buffer allocation RAM buffer allocation

T REGET 74V RE, S nergy $7G2 MCU 7 7 3 ) Z ] Lieo7myz s M 58D T, ZDffD MCU
DT 7 )V M & AT RER M RGROE 13 5475 B FTREMED D D £ 7,

Tay AT 47 RAM 7 L—LT—=7EY a—)VDr7 1y 7K

Ty 7 A7 47 RAM 7 L—LT—=2EY 12—V, ICLK ZN#RAM DYV =2 LTHEHLET,
Ty 7 A7 47 RAM 7 L—LT—7EY 2—)VDE K

Ty I AT 47 RAM 7 L—LT—7EY 2 —)VIENE RAM Z i3 278, SHBE VIEnEDH D T8 A,

419.6 77V 5r—3arTOIAYIAT4T RAMT7L—LT7 -7 21— IVOER

— &7 7 ) r— 3 0 sf_block_media_ram T7HY 7 X547 RAM 7L —LT =7 &Y a— VAT 3
BOFIEI RO E D TT,

1) FllGX@é)PI fx_system_initialize ZfiH L T X7« 7 ZHHHLL 9 (sf_el_fx FHFIC I NZT—)V
LX

2) FileX API fx_media_format ZfEH L TA 7 ¢ 7 %7 4=~ b L i 9 (sf_el_fx i& [Format media
during initialization] 7’71737 ¢ A" [Enabled] IC&E E N TV A5G, HEIWICZNZa—)LLE),
AF LTS T A=<y FENTWBEE, TOTF— Y FAF 4734 T3 >TT, A5+

TI4—=w hEITIE, AT 4 TONENITRNTUHEINET, T ay)

3) FileX API fx_media_open ZfiHHLTAT « 7 ZME £ (Sfel_fx FHENICAT 2 7 ZHE £9),

4) BEIZJEUT, sf_block_media_api_tiread API (7Y 7 X7 7T L—LTU—2), Tzld
fx_media_read(),fx_file_read(). 7% & ® FileX AP DWW N EFH L TAT ¢ 7 ZiiHrH D £97,

5) #AZITIE U T sf_block_media_api_tzwrite API (700 7 X747 7 L—LT— 7) EQ i
fx_media_write(),fx_file_write(). 7% £ ® FileX APl OWINHEMEH LU TRAT 4 7 ZHi~AH0 £9,

INEDO—RNEFIZ, ROKOBEOHIET 0—RITRLE T,
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1. Initialize media
fx_system_initialize

!

2. Format media
fx_media_format

!

3. Open media
fx_media_open

I

4. Read media
read, fx_media_read, fx_file_read

!

5. Write media
write, fx_media_write, fx_file_write

M 34:—f#EITOY I AT4AT7 RAM 7 L—LT7 =921 -7 TV r—avn70—H

41.1070v 74747 SDMMC 7 L—L7—%

Tay I AT 47 T L—LT—2FY 2—)UiE. SDHI (SD RA A V2T 2 —R) X T 2 57)VEB LT SD/MMC X
TAT RIAN=72HLT, SD H—RFHEXT eMMC fAABRTINA AT B — R, I4 b, BXUHIEZHE
119 %7280 SD/MMC NA 70 b )V EFEETEET, CORITAN—E, 709 T AT 7 A VX2 T 2—R%ENN

LTI7AN VAT LERDED T 51D BERTRXTORERIHA TVET,

41101 7A0Y 9 X747 SDMMC 7 L—L7—7 €I 1— VDR

¢ SD/MMC JAll¥ SDHI RA F DA V2T 2 —A%ZH R— b

« SDSC (SD #E#E7R & ). SDHC (SD K&E&E ). BXU eMMC (FHHIARK ) ZHKR— b
e« 1EYh, 48y, F2IE8E Y K (eMMC DH) DT —ZINAZHR—k
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Application

Framework

Block Media Framework
sf_block_media_sdmmc

HAL Driver

SDMMC
R_SDMMC

HAL D

rivers / \

Transfer Driver Transfer Driver
R_DMAC Software R_DTC Software

Activation Activation 1

BSP

K 35: 7Y 9A5F 47 SDMMC 7L —L7—FJa—i1bO70v 7K

41.10270Y 7 X747 SDMMC 7 L—L7—7 ¥ 1—Ib0) APl DHIE

TOy I AT 47 T L—LT—7%, SDMMC e LizA =72 U—F, I4 b #ilffll, 7a—2XD7=8HD API
ZEFRLET, MAAHERTXTOAPIDOY X K, APIFFUH L O, % API O AN, XOXKICTENET,
AT =R ZRDEOFIE AP ERIERDORZRICH D 7,

JAOyY AT 47 SDMMC 7L—LT—45ESa1—I/L0D APl DEH

Function Name

Example API Call and Description

open g_sf_block_media_sdmmc_api->open(g_sf_
block_media_sdmmc.p_ctrl,
g_sf_block_media_sdmmc.p_cfg);
Open device for read/write and control.

read g_sf_block_media_sdmmc_api->read(g_sf_

block_media_sdmmc.p_ctrl, &destination,
startsector, sectorcount);

Read data from SD/MMC.
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Function Name

Example API Call and Description

write

g_sf_block_media_sdmmc_api->write(g_sf
block_media_sdmmc.p_ctrl, &source,
startsector, sectorcount);

Write data to SDMMC channel.

ioctl

g_sf_block_media_sdmmc_api->ioctl(g_sf_
block_media_sdmmc.p_ctrl, command,
&data);

Send control commands to the SD/MMC
port and receive the status of the SD/MMC
port.

close

g_sf_block_media_sdmmc_api->close(g_sf
_block_media_sdmmc.p_ctrl);

Close open device port.

versionGet

g_sf_block_media_sdmmc_api->versionGet
(&version);

Get version of Block Media SD/MMC driver.

L BB — 2 Gk, ESR, B APL 7—X, APl Mgk, PIRCEROEE LERORHIZHINC DV TI,
ISSP 22— — A =a7)V] CEEHEY 2—IVDOAPIV 77 LY AEBIBLTLEE W,

AT—2ARYIE

Name

Description

SSP_SUCCESS

API Call Successful

SSP_ERR_INVALID_ARGUMENT

Parameter has invalid value.

SSP_ERR_IN_USE

The channel specified has already been
opened. No configurations were changed.
Call the associated Close function or use
associated control commands to reconfigure
the channel.

SSP_ERR_ASSERTION

The parameter p_ctrl or p_sample is NULL.
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Name Description
SSP_ERR_WRITE_PROTECTED SD or MMC card is Write Protected.
SF_INFO_NOT_AVAILABLE Information not available possibly because

card has been removed or is defective.

SSP_ERR_NOT_OPEN The channel is not opened.

0= NV RIAN—C LS THBO LT == FARENBEEDNH D ET . INTOMHERAT— X AR H
DEFICOVTIE, ISSP A=Y= =a 7)) THEEY 2—)VDOAPIV 77 LV AZBIBLTL T,

4110378 Y 7 A7 47 SDMMC 7 L— L7 —7 €Y 21— IVOEMEDBIE

Ty A7F4 7 TL—LT—=7 A V2T =AW EZMBA VRZT2—ATHO, HEHEETTCHELORDD
IR A V2 —2ER U E T, B8 FileX & SSP 70w 7 XF 47 RS54 /8— (SDMMC X SPL 75w ¥ 274 &)
OMTHUOHEEINET, COAVEZT2—ARBEDAT 47 RIAN=IIHLTEEDLLRWVED, TXRTDOAT 4
T RIAN=INT 7 A4)V1/0 LAY —THREMICA—ICRZ, 3= REZBEEFTICAT 4 7 RIAN\—T2 I HIAH
TEFET, T3 A#)S R F4/3— (sf_block_media_sdmme, % &) I3 72y 2 AT 47 I L—LT—7 AU &R
Tr1—AZFHLTT 7EALET, ThEDRIAN=E, AT« 7 /O BIEQOETFICHER T INA AEAFDI—
F?%&Li?ovabx?4T%ﬁmﬁmLuxofﬁéh%%ﬁ%%%&%ﬁ%%%%\Eﬁ@?ﬁ%xﬂﬁ
T,

Taw 7 X747 SDMMC 7 L— LT —7EY 2 —)VOBIEICET 3 BEATERE L HIRHEE
o T7ANWDIER., EZIAH, BIXUHAIOD ZITIH12DICE. AT 7%V Ed 1 MT74+—<Y

NI BRENDH D T
. g_;)J%:—*\/“:v—}l/@%ﬂ’lﬂ:%ﬁ?%%@ﬂﬁ@ﬁ%ﬂﬁﬁ?lﬁblﬁb"di\ BHTD SSP VY =R/ — 2B T
ZEW,

4110477V 75— 3 TDTAY 74T 147 SDMMC 7 L—LT—7 D 1 — VD HAH

COXrya YT, SSP AV T4 Fal—22HLTY TV r—ya/icduay 7 A7 47 SDMMC 7 L—1L
T—=0 8T 2= ) 2flIBAB HIEIC DOV THIIL £ J,

H: vl ya rEHRDIE, Tays 7 FOER, ALy ROBIM, ALw RADZ Xy 7O, BLUTAZY
TJHNTOT Ty 7 DRERICDOVWTHEL TV AREDHD FT, CThEDHEICKEEBEL TWERWEAEIX, ISSP 21—
P— A= 2T IV] DIHEDHDFTONL DhDERBIB LT, SSPR—ADT TV /r—y g VOERIFicc b DEE
BETFNEZET 2 k2R LTIV,

Ty 7 AT 47 SDMMC 7 L—LTU—27%7 ) r— 3 SBINT 31cid. ROBITRT ARy 7# RS —r v
AR LUTCALY RicEBmMLET, TJavZ7RxA547 SDMMC TL—LIU—=20F 7+ )V &I
g sf block_media_sdmmc0. T4, CDHHiE. KIS d % [Properties] V4~ FUTEHETEET,)
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JAYHOAT4F7SDMMC 2L—LT—HEDa2a—)LOBIR—“ VR

Stacks Selection
Resource ISDE Tab Sequence
g_sf_block_media_sdmmc0 | Threads New Stack>
Block Media Framework on Framework>File
sf_block_media_sdmmc system>Block Media
Framework

KON T & 91, sf_block_media_sdmmc D7 11w 7 A5 17 SDMMC 7 L—LT—7BALw RAZw 718
mEnzs e, AV 74 F 2 L—R2R3RELRO—LAN)VEY 2— )L HIINSEM U E 3, BMORBRIERELEL T
BEYVa—VE, Ry 7 ADTF A MDNRERZRENE T, FL—OWHHBERINTVEEY 12— )VERID A
AYR7AVEY2—IVTT, BV CRENZEY 2 —)VdHEEIF BT \l@@ﬁﬁm?ﬁ@@ﬂ@XQJ
TTHATEET, EVIDHTRENSEY 2a—Wcid, B—LARIVEY 2 —)VOBRBRETT, chbldts
VavERIHETT, Ty IATTFANMCE > TOREINET,) O—LAN)VEY 2 —)LOBIMDHELLG ST,
TVa—/)VOFHEIC TAdd) WS TFAMBEENE T, EVIDETRENZ TS a— VBT )W ITEHE,
[New| 7 A4 2 VHERE N, ATREERFENEREINE T,

New %] New Stack >
Thread
Stacks & | Remove

& g_sf_block_media_sd
mmcl Block Media
Framework on

(1) sf_block_media_sdm

ry
|

Eﬂ:‘r g_sdmmcd SD/MMC
Driver on r_sdmmc

Iy
I

& Add Transfer Driver
(DMAC or DTC)
[Required]

X 36: 7Y 9A7F 47 SDMMC 7L —L7—9FJa—IVAZYY

4110570 Y7 *7 47 SDMMC 7 L—L7—7 Y 1— VD&

I—P—RBRELEIECEDETTIaY 7 AT 07 SDMMC 7L —LY =7 &Y 12— )RR T 2 0ERH D £9,
d—H— @/7&Xf%%?ﬂf®7DA74®ﬁ%T%K%ﬁ BELTIAIVNE, SSPaAY T 4 FaL—ZAD
[Properties] Z 71cdH D E£TH, BHICBIRTED K ICTDHRDRITIRLET, EHLTEHANRELEN T O
INT A DBDNEEAGEICEDET, v 7 ENT0WA MO TanRT o BEETEETA, INBERY 27 AT
A& A, ISDE O [Properties] 7« > R TR 7ENTWA T ONRT A ICHIGLET, TOT7 Ta—FIc ki
7 0t AN L N, LETOFETOMKT 7o —FI R TRIBICZ T =R E LI B> TVET, I—
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Y—DT7 7Y RATEZITRTOTRT ¢ OfFFATEERMERE L T 74V MiE, SSP AV T 4 FaL—ZHND
[Properties] 2 71CH D £ TH, HHICSHTE S K ICTDBRDEXITIRLET,

0 RISORTHERT— 7V OREICHZ@ELENS, ISDE ZRE, €Y a—IVEER L., T8 ¢ RERTINS T
I&éiﬁf“%i@“o CTHURIE LWHIWIC & B, SSP TORFRE ST B -l Gk TREM] 7T a—FIk ke
MHHo ET,

sf_block_media_sdmmc LD TE v Y AT 47 SDMMC 7 L—LT—9 ED 21— LDERERTE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enable or disable the

parameter checking.
Default: BSP

Name g_sf_block_media_sdmmc0 | The name to be used for
sf_block_media_sdmmc
module control block
instance.

Block size of media in bytes | 512 Media Block size.

TEBEGI & T 7 4V B3, Synergy STG2 MCU 77 SV L7c 70V 27 MIHT 2 EDTY, ZOfd MCU
DT 7 4 )V ME LA ATRERE G E S R B REMED B D K9,

Ty 7 A7 47 SDMMC 7 L—LT7 =7 &Y 2 —=)bDA—LN)VEY 2 —)VORERHE

EH, B—LN)V R TAN—TEDROREDHZT T 4 )V FRENDEET Z0ENH D, THUIALw RAX Yy
770y JICHROTFARNTRENE T, —HOMR T BNRT 113, 7 L— LT — 7 NEYNAEB)T 3 72 DICREED
HICRETH2HENHD, ZTNHE R JINTVTLA— VP —RBEBETEEE A, ROREIL, EV2—IVD
[properties] £ 7 3 YDITNTOREZRLET,

r_sdmmc £ SDMMC HAL €Y 1 — L DR R E

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enable or disable parameter
error checking.

Default: BSP
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ISDE Property Value Description

Name g_sdmmcO The name to be used for
SDMMC module control
block instance. This name is
also used as the prefix of the
other variable instances.

Channel 0,1 Channel of SD/MMC
peripheral, channel 0 or 1

Default: 1

Media Type Embedded, Card Media is a card or an
embedded device. This
allows to firmware to know

Default: Embedded whether to look for card
insertion/removal and write
protect pins.

Bus Width 1 Bit, 4 Bits, 8 Bits Data bus with as defined by
hardware interface. (8 Bits
for eMMC only)

Default: 4 Bits
Block Size 512 Block size selection

Card Detection

Not Used, CD Pin

Default: CD Pin

Card detection selection

Callback

NULL

(Not required if using Filex)
Set to name of user callback
function. Provides event that
caused interrupt:
SDMMC_EVENT_CARD_R
EMOVED,
SDMMC_EVENT_CARD_IN
SERTED,
SDMMC_EVENT_ACCESS,
SDMMC_EVENT _SDIO,
SDMMC_EVENT_TRANSF
ER_COMPLETE,
SDMMC_EVENT_TRANSF
ER_ERROR
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ISDE Property

Value

Description

Access Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Access interrupt priority
selection

Card Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Card interrupt priority
selection

DMA Request Interrupt
Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

DMA request interrupt
priority selection

e REFETTAV IS nergy $762 MCU 7 7

DF7 4 ) ML T AT R 5 5 THEMED B D X9,

r_dmac Software Activation DE5i% K5 1 /\—DIEREKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled
(Default: BSP)

Selects if code for parameter
checking is to be included in
the build

Name g_transferQ Module name

Channel 0

Mode Normal Mode selection

Transfer Size 1 Byte Transfer size selection

Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode

selection

SUZMHLETBY 27 M 28 0DTY, Z0Ofho MCU
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Software start)

ISDE Property Value Description
Repeat Area (Unused in Source Repeat area selection
Normal Mode
Destination Pointer NULL Destination pointer selection
Source Pointer NULL Source pointer selection
Number of Transfers 0 Number of transfers

selection
Number of Blocks (Valid only | O Number of blocks selection
in Block Mode)
Activation Source (Must Software Activation Activation source selection
enable IRQ)
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Disabled

Interrupt priority selection

0 REBE 77 4V ML S ner%/S?GZ MCU 7 7
DT T 4 )V MEE R RE

r_dtc Software Activation 1 M ¥x%

ke

RS A4 N—DERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

VAT eY 27 M 28 0TY, Z0fto MCU
NI B ITHEE R D E T,
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ISDE Property Value Description
Linker section to keep DTC .ssp_dtc_vector_table Linker section to keep DTC
vector table vector table selection
Name g_transferO Module name
Mode Normal Mode selection
Transfer Size 1 Byte Transfer size selection
Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Normal Mode

Interrupt Frequency After all transfers have Interrupt frequency selection
completed
Destination Pointer NULL Destination pointer selection
Source Pointer NULL Source pointer selection
Number of Transfers 0 Number of transfers
selection
Number of Blocks (Validonly | O Number of blocks selection

in Block Mode)

Activation Source (Must Software Activation 1 Activation source selection
enable IRQ)

Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection
Software start)

ELC Software Event Priority O (highest), Priority ELC Software Event
Interrupt Priority 1:14, Priority 15 (lowest - not | interrupt priority selection.

valid if using ThreadX)

Default: Disabled

0 REBE 77 4V ML S ner%/S?GZ MCU 77 2VEFHALETOY 27 MIHT 58D TS, ZDfthd MCU
DT 7 )V M & A RE i KA ibiﬁtﬁ%T“b‘lﬁb‘%@i@L
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Taw AT 47 SDMMC 7 L—LY—7ET 12—V 7 0w 7 REK

SDHI 7’1y &7 (SDMMC %45 & U SDIO BRI FE]) &, Z 0y 7DV —2& LT PCLKA Z LT,
T—2 L— 2 d 2D EVD . SDMMC XY 7 2 ZUEH L THEAD 7 0y 7 Z230E T 208135 D %
Ao SDMMC FF 13—, PCLKA Ji#t &, SD, SDIO 7zid eMMC 73 AT ENB|AI/ 0y 7 L— |
(TNRBAT 1 7 TNA ZOFHHERAC GG ENE ) ITHDWT, Y ENE a2 B L E 9,

Ty 7 A7 47 SDMMC 7 L—L T =7 EY 2 —IVD Y U HEK

e studio ¥y 74 FaL—2%Z2HHLT. SODMMCRY 725D /0 VB ELET, FLAEDR—FR,
EEAEY | SDIO 731 RICBWT, BD RI A THRENNE T £720d TE ICRETSLELNHDET, XD
243 [SSP configuration] 7 ¢ ¥ RYNTOY Y DEIRGERR L, ZOROERIE Y OFERHIZRL TOE T,

I —EBOX) 7 7))V T, BFE— ROFERICK > T, #HTREERY 7 2 I)IVESHRE D, ZRUHE> T
Hix MCU EVDEEThE T,

sf_block_media_sdmmc LD TR Y S AT 47 SDMMC 7 L—LT—9EP1—)LDE VEIR

Resource ISDE Tab Pin selection Sequence

SDHI Pins Select Peripherals >
Storage:SHDI > SDHIO

TEEIRY—T VAT, SCIL W R IAN—ICREZN—R I 27 2=y b THBH T L2 fELTVET,

sf_block_media_sdmmc LD TR Y Y AT 47 SDMMC 7 L—LT7—9ED21—ILDE U EEERTE

Property Value Description
Operation Mode Disabled, Select mode as per
Custom, application
SD_MMC 1 bit
SD_MMC 4 bit
MMC 8 bit
CLK None, P413 Clock Pin

Default: None

CMD None, P412 Command Pin

Default: None
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Property

Value

Description

DATO-7

None, PXXX

Default: None

Data Pin

REBNE, Synergy STG2 MCU 77 2V BL T SK-S7G2 v FEMEAT 270 x 7 M 560 TF, i

Syﬁergy MCU & Synergy v b Cld. EHFIRER ¥ URGERENRZ S5 E60H 0 £,

Taw 7 AT 47 SDMMC DF DD

AT 47DV —FR /T4 I KU SDIO DR — K / T4 FBBUIIET 1w F 2 JBI8URD T, DMAC £721d
DTC THID AR L FABIRMNRE TS, U— R / T MEIEUS, W EDERIC MG L7z C & 7%27<9” SSP_SUCCESS

ZRLUET, feleL, 2=V =77V r—yavida——a—)b\y 7 z2f§b,

V—F / IA4 D% T %ZRT

SDMMC_EVENT_TRANSFER_COMPLETE % 7z {3 SDMMC_EVENT_TRANSFER_ERROR A\ k2783 2 R EHH D

ESC

41106 77V r—2arTDTAY I 4T 47 SDMMC 7 L—L7—97 T 21— IVOfER

—f%f7 7 7V sr— 3 > T sf_block_media_sdmmc FD 70w 7 A5 47 SDMMC 7 L — LU —7 &Y a— )V
MY 2BEOFMEIRDEFBH T,

1) sf_block_media_api_t:open API ZfH LT, A7 ¢ 7 Z#HIH{t L £,
) B U T, sf_block_media_api_t:read API ZfifiLC. A7« 7
3) REITJLE LT, sf_block_media_api_t:write API 2l LT, X7 ¢ 771
)

)

NG D—RINETFIRE

BTG CTT — 22 L 9,
WEITIE U T, sf_block_media_api_t:close API Z{EfiL T, A7« 7ZHTCET,

ROKDEH OMIE 7 O —XIRLET,

n;LS’#HXD 9,
HIIAARET,
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1. Initialize media
open

2. Read media as required
read

h 4

3. Write media as required
write

A 4

4. Operate on data as required

A

5. Close media as required
close

K37 @EDTAYI*AFT147 SDMMC 7 L—L7—9 21— 177V 5= 3070—H
7T r—3 9T sf el fx Z{#iH LT sf_block_media_sdmmc Z{#i[f] 4 2 —fEH A FIEZ XD LB T,

1) FllGX@é)PI fx_system_initialize ZfIH L T X7« 7 ZHHHLL 9 (sf_el_fx FHFIC I NZI—)V
LX

2) FileX API fx_media_format ZHLTAT + 727+ —<v b L i 9 (sf_el_fx i& [Format media
during initialization] 7’71787 ¢ A [Enabled] ICRE TN TV A5E, HEWICZhZa—)LLET),

3) FileX API fx_media_open ZfiHLTAT « 72l & £9 (sfel_fx FABNCAT » 7 ZHAET X)),

4) BEAJEUT, sf_block_media_api_tiread API (711w 7 X714 7T L—LT—2), Kzld
fx_media_read(), fx_file_read() 7= £ ® FileX API DWW I N ZEMH L TRAT 1 7 7Z2in A D £97,

5) RIS U T, sf_block_media_api_t:write APl (7 HY 7 X717 7 L—LT— 7) Erazs
fx_media_write(), fx_file_write() 7% & @D FileX APl DWI N2 L TAT ¢ TICEZIAKRE T,

IE fx_media_open I—)VHVEKI LTz#4l&, 9 XTOD FileX API (read & write 721 T/ <) %@ﬁﬂ’(‘% 9,
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1. Initialize the FileX system
fx_system_initialize

I

2. Format media (if needed)
fx_media_format

}

3. Open media
fx_media_open

I

4. Read media
fx_media_read/fx_file_read or read

}

5. Write media
fx_media_write/fx_file_write or write

M 38 BEDTAY I AT 47 SDMMC 7 L—LT7—7FJ2—Ib7 7V 5r—2avn70—H

41 MMBLEZL—LT—7

Bluetooth Smart & &34 % Bluetooth® Low Energy (BLE) 137 53/ % Bluetooth D% 7t + TV, Bluetooth
4.0 a7ERRICEAINE LTz, BLE &7 53 v 7 Bluetooth & & AHHRINIC, HEE 12 IERICKSMA S K 5 ICk
AFENTVET, chickd, BHREEHMESN TS Internet of Thing (10T) 7734 AH, T %7731 AT
INEBRDT—RZEETELEIICEDET,

TTVIr—va VEREIZ BLE AZ Yy I K > TIRMENZBERERFIH T 2 72DICZD APL 2 LE T, TFE
FHEARVRICE > TREEENS BLE A Z w7 APl BHEHELENTOWERA, 77—y 3 VEFREIZ RS BLE
AR 7 a— REBIT ABICO— REFEHTARENHD FT,

Synergy BLE7 L— LT =71 EEEFHRAVRIC K> THRIEET NS AL L BBLERA 2w 7 HORAA V2T = —
APt 2 C L CTORBEIHLL, 7 ) r— 3 VRV REAE BLE ARy 7 I— RWC kB e 2EE
I, WHAPILOERIC K Y. 77— g VERDSEMD OB EIC R D £,

BLE 7 L—L"TU—2IEBLE 7 7'V r— 3 A LA)LOD APL 242t L, Synergy Software Package (SSP) j&E{S
TL=LI=0ZfHHLES, COTL—LT—=Uh, Bl BLE €Y1 —)VEEET 572HD UART FJA
N—=ZHMCLET, THCK>THA BLE 7077 A)V 7 L—LT—7 (g_sf_ble_onboard_profile), &£ E N,
BLE 707 7 A )NTH LTI —ENIe A Y 2T =AM fEENE 9, RL78GID BLE N—FT 27 €Y 2 —)LDY;
A, WHBLE 707 7 A)UEBLE EY 2 —)V 7 7 =LY 2 7IC K> THEINE T,

A1NMABLEZL—LT7—7EJ1—-IVOFERE

« ThreadX® RTOS $JH KA Lw REe—7
e Bluetooth v4.2 #l 7 L — LT —72
e Generic Access Profile (GAP) #&fE
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- EF2VTsE-—F1BXU2

A—P—ERT ENERAI VT T—X&

- RYTJ7xo)ya— VXUt FI)a—)L
- wmK6TNNARICHIETBETA FY A b

- RYTF4 YTV E—-k
 Generic Attribute Profile (GATT) F%gE
- GATT 7547 Y rBXUT—1—
+ Generic Attribute Profile (GATT) API
» Generic Access Profile (GAP) API
o« NWHAYR—=FTT77A)l API

Application

Framework

On-Board Profile on RL78G1D BLE Framework

Framework

ThreadX®

RTOS

BLE GAP and GATT
sf_ble_rl78g1d

Framework/HAL Driver

Add Communication

Timer Driver
Framework R_GPT

Application

BSP

BLE GAP and GATT
sf_ble_ems301

5P Framework Device
si_spi

Themer Driver Extemal B Driver
RGPT AU

ThreadX*®
RTOS |

S Framework Shared Bus.
s_spi

SPI Driver
R_SCLSP1

Tramfer Driver
R_DTC Event SO T

Transter Dviver
B_OTC Event PO R

Tramfer Drtver
F_DTC fvent S0 X

Transter Drives
F_DTC Event 00 TH

B5P

X 39:BLE ZL—L7—%2FJa—1bO7avIE
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TE sf_ble_rl78g1d D BLE 353X U GATT i&. RL789GIDBLE 7L —LYU— 2% R3EEOTIL—LT—7 LT, %
VR—RTO I A )ou—LN)VEEE UTHEHTEET,

41.11.2BLE7L—LT7—7FY 1—IL® APl DIIE

BLE 7L —LU—7%, HI8{L. ORELHE, TV 2a—)VOEIED APl ZEHLE T, HHAEERTXTOD API
DY A, APIFEUH L O, & APL OGN, XOKRICEEFNE T, AT—Z AR EDOEIZ APL EHED

RICHHET,

BLE 7L—LAD—9EYa—/LD APl DEH

Function Name Example API Call and Description
open g_sf_ble0.p_api->open(g_ sf_ble_0.p_cfg);
This function initializes and enables the BLE
module. It accepts the BLE module
configuration as an argument, which has the
following parameters:
- 48-bit Bluetooth Address
- Device scan interval
- Device scan window
- Device discoverable time
- Device connection interval
- Slave latency
- Supervision timeout
- Own address type
- Maximum slaves allowed to be connected
close g_sf _ble0.p_api->close (g_ sf_ble0.p_cfg);
This API de-initialize the interface and may
put the BLE module in low power mode or
power it off. It also closes the driver, disables
the driver link, disable the interrupt in the
BLE module driver.
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Function Name

Example API Call and Description

infoGet

g_sf _ble0.p_api->infoGet(g_sf ble_0.p_cfg,
p_handle, p_ble_info);

The infoGet API takes the BLE control
structure as an argument. It returns the
following information obtained from the BLE
module:

- Chipset/driver information string
- RSSI value (unsigned integer 16 bits)

provisionGet

g_sf_ble0.p_api->provisionGet
(g_sf_ble_0.p_cfg, p_ble_provisioning);

The provisionGet API gets the BLE GAP
provisioning information and takes the BLE
control structure as an argument. It returns
the following parameters:

-Bonding Mode

-Security Mode

-GAP Role (Central/Master or
Peripheral/Slave)

- Security Keys

provisionSet

g_sf_ble0.p_api->provisionSet
(g_sf_ble_0.p_cfg, p_ble_provisioning);

The provisionSet() function provisions BLE
module. It takes BLE control structure and
provisioning structure as an argument.

- Bonding Mode

- Security Mode

- GAP Role (Central/Master or
Peripheral/Slave)

- Security Keys

- GAP user event callback
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Function Name

Example API Call and Description

scan

g_sf _ble0.p_api->scan (g_sf _ble_0.p_cfg,
p_scan, p_cnt, p_scan_info);

The scan() function takes BLE control
structure as an argument. Scan() function
returns a list of BLE devices scanned by the
BLE module with below parameters.

-Bluetooth address (48-bits)
-RSSI

-Scan data

-Advertising Event type

The scan() function takes device count as an
argument which acts as an in/out parameter.
It specifies size of scan result array and BLE
framework sets it to count indicating number
of scan results stored in array. The function
takes scan type as
argument(Active/Passive).

advertisementStart

g_sf _ble0.p_api->advertisementStart
(g_sf_ble_0.p_cfg, p_advt_info);

The advertisementStart() function takes
following parameters:

- Discovery mode (General/Limited)

- Filter policy — Support for scan/connect
request filtering combinations

- Advertisement data

- Connection mode

- Advertisement intervals

- Channel map

- Address type

- Advertising type

- Scan response data

advertisementStop

g_sf_ble0.p_api->advertisementStop
(g_sf _ble_0.p_cfg);

Stops advertisement.
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whitelistAdd

g_sf_ble0.p_api->whitelistAdd
(g_sf_ble_0.p_cfg, p_bp_addr);

The whitelistAdd() function add devices to
the whitelist for advertisements, scan
requests and connection requests.

whitelistDel

g_sf_ble0.p_api->whitelistDel
(g_sf_ble_0.p_cfg, p_bp_addr);

The whitelistDel() function deletes devices
from the whitelist for advertisements, scan
requests and connection requests.

bondingStart

g_sf_ble0.p_api->bondingStart
(g_sf_ble_0.p_cfg, p_handle, p_bp_addr,
p_bonding_start);

The bondingStart() function start bonding
with a remote device.

bondingResponse

g_sf_ble0.p_api->bondingResponse
(g_sf_ble_0.p_cfg, p_handle, p_bp_addr,
p_bonding_resp);

The bondingResponse () function responds
to a bonding request.

startEncryption g_sf_ble0.p_api->startEncryption
(g_sf_ble_0.p_cfg, p_enc_info);
The startEncryption() function begins an
encryption operation.

connect g_sf_ble0.p_api->connect

(g_sf_ble_0.p_cfg, p_handle, p_conn);

The function connects to a remote device.
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disconnect

g_sf _ble0.p_api->disconnect
(g_sf_ble_0.p_cfg, p_handle);

The disconnect() function disconnects from
a remote device.

listen

g_sf _ble0.p_api->listen (g_sf_ble_0.p_cfg);

The function listens for an incoming connect
request from a remote device.

authorization

g_sf _ble0.p_api->authorization
(g_sf_ble_0.p_cfg, &conhandle);

The authorization() function authorizes a
remote device after connection.

setTxPower

g_sf_ble0.p_api->setTxPower(g_sf_ble_0.p
_cfg, &con_handle, &tx_power_info);

The setTxPower() function sets the transmit
power for the procedure specified by the
connection handle.

L BB — 2 Gk, ESR, B APL 7—X, APl Mgk, PIRCEROEE LERORHIZHINC DV TI,
ISSP 22— — A =a7)V] CEEHEY 2—IVDOAPIV 77 LY AEBIBLTLEE W,

BLE 7L—LT7—9 DAV KR—RTAT 74 IILED21—ILD APl DEH

Function Name

Example API Call and Description

open

g_sf_ble_onboard_profile0.p_api->open (g_
sf_ble_onboard_profile0.p_cfg);

This APl initializes the interface for data
transfers.
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close

g_sf_ble_onboard_profile0.p_api->close (g_
sf_ble_onboard_profile0.p_cfg);

This API de-initializes the interface and may
put it in low power mode or power it off. The
API closes the driver, and disables the driver
link and interrupt.

onbpEnable

g_sf_ble_onboard_profile0.p_api->onbpEna
ble (sf_ble_onboard_profile0.p_cfg,
p_handle, profile, p_prf_cb, sec);

Enables the profile in server mode or client
mode.

onbpServerWriteData

g_sf_ble_onboard_profile0.p_api->onbpSer
verWriteData
(sf_ble_onboard_profile0.p_cfg, p_handle,
profile, characteristics, p_data);

Updates the value of the characteristic in the
local database.

onbpServerSendNotification

g_sf_ble_onboard_profile0.p_api->onbpSer
verSendNotification
(sf_ble_onboard_profile0.p_cfg, p_handle,
profile, characteristics, p_data);

Sends notifications.

onbpServerSendindication

g_sf_ble_onboard_profile0.p_api->onbpSer
verSendIndication
(sf_ble_onboard_profile0.p_cfg, p_handle,
profile, characteristics, p_data);

Sends indications.

onbpClientWriteCCCD

g_sf_ble_onboard_profile0.p_api->onbpClie
ntWriteCCCD
(sf_ble_onboard_profile0.p_cfg, p_handle,
profile, cccd_char, cccd_val);

Sets the Client Configuration Control
Descriptor on the remote device.
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onbpDisable

g_sf_ble_onboard_profile0.p_api->onbpDis
able (sf_ble_onboard_profile0.p_cfg,
p_handle, profile);

Disables the profile in server mode and
client mode.

onbpClientReadChar

g_sf_ble_onboard_profile0.p_api->onbpClie
ntReadChar
(sf_ble_onboard_profile0.p_cfg, p_handle,
profile, characteristics);

Reads a GATT characteristic associated
with the profile or service.

onbpClientWriteChar

g_sf_ble_onboard_profile0.p_api->onbpClie
ntWriteChar (sf_ble_onboard_profile0.p_cfg,
p_handle, profile, characteristics);

Writes a GATT characteristic associated with
the profile or service.

versionGet

g_sf_ble_onboard_profile0.p_api->
versionGet(&version);

Retrieve the API version using the version
pointer.

L BB — 2GR, ESR, EFE. APL 7—X, APl MGk, PIRCEROEIE L RORHIZHINIC DV TI,
ISSP 22— — A =a7)V] CEEHEY 2—I)VDOAPIV 77 LY AEBIBLTLEE W,
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Function Name

Example API Call and Description

gattAddCustomProfiles

g_sf_ble0.p_api->gattAddCustomProfiles
(g_sf_ble_0.p_cfg, p_handle,
p_sf_ble_svc_dscv_req,

p_sf _ble_svc_dscv_rsp, p_rsp_cnt);

This function adds custom profiles to the
GATT database.

gattServiceDiscovery

g_sf_ble0.p_api->gattServiceDiscovery
(g_sf_ble_0.p_cfg, p_handle,

p_sf ble_svc dscv_req,
p_sf_ble_svc_dscv_rsp, p_rsp_cnt);

The gattServiceDiscovery() function
performs service discovery.

gattCharDiscovery

g_sf_ble0.p_api->gattCharDiscovery
(g_sf_ble_0.p_cfg, p_handle,
p_sf_ble_svc_dscv_req,
p_sf_ble_svc_dscv_rsp, p_rsp_cnt);

The gattCharDiscovery() function performs
the Char discovery operation.

gattCharDescDiscovery

g_sf_ble0.p_api->gattCharDescDiscovery
(g_sf_ble_0.p_cfg, p_handle, start_handle,
end_handle, p_sf _ble_svc_dscv_rsp,
p_rsp_cnt);

Discovers GATT characteristics descriptor
on a remote device.

gattCharRead

g_sf_ble0.p_api->gattCharRead
(g_sf_ble_0.p_cfg, p_handle, start_handle,
p_char_read_req, p_char_read_rsp);

Reads GATT characteristics on a remote
device.
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gattCharWrite

g_sf _ble0.p_api->gattCharWrite
(g_sf_ble_0.p_cfg, p_handle,
p_char_read_req);

Writes GATT characteristics on a remote
device.

gattCharExecuteWrite

g_sf_ble0.p_api->gattCharExecuteWrite
(g_sf_ble_0.p_cfg, p_handle, execute_flag);

Executes a write (commit) on GATT
characteristics on a remote device.

gattCharWriteLocal

g_sf_ble0.p_api->gattCharWriteLocal
(g_sf_ble_0.p_cfg, char_handle,
data_length);

Update the local GATT database.

gattSendNotify

g_sf _ble0.p_api->gattSendNotify
(g_sf_ble_0.p_cfg, p_handle, char_handle);

Sends notifications from local GATT server
to remote GATT client.

gattSendindicate

g_sf_ble0.p_api->gattSendIindicate
(g_sf_ble_0.p_cfg, p_handle, char_handle);

Sends indications from local GATT server to
remote GATT client.

gattWriteResponse g_sf_ble0.p_api->gattWriteResponse
(g_sf_ble_0.p_cfg, p_handle, char_handle);
Responds to the write characteristic value
request from the remote GATT client.

versionGet g_sf_ble0.p_api->versionGet(&version);

Retrieve the API version using the version
pointer.
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Initializes BLE Module through Module Driver AP
as per user provided configuration

as per user provided provisioning settings

Provisions BLE Module through Module MUMAFﬂ

Scan for Agvertising BLE Modules through Module DrIverAPlﬂ

Connect to Remote BLE Device through Mudul&DlivuRP'f]

Discover Sarvices of Remote Server through Module Driver Aptq

Discover Characterstics of Remote Senver through Module Driver APln

[Read Characteristics of Remote Server through Module Driver APIW

I'N'rlba Characteristics of Remote Server through Module Driver APIq

|Remote8awlmsaﬂmmwknﬂat;1

|Remm Server has sent Indication Duaﬂ

I Uninitializes BLE Module through Module Driver .RF[q

X 45:GAP XU GATT DI SA 7 b7 7V r— 3> 70—
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GAP/GATT N—ZDH —N—T TV r—s g Y T H— Sl o

‘Wail for Remate
Client to connect

Wit for Notifications to b
enabled

Wait for Indications to be
‘enabled by Remote

Calls SF BLE Framework Open AP

Retums Status of BLE Framework APl

Calls SF BLE Framework Provision Set API

Returns Status of BLE Framework Provision Set AP|

Calls SF BLE Framework Acvertisement Stat AP1

Retumns Status of BLE Framework Start AP

Refmote Chent 1 Event

Calls GATT Char Local Write API to update Local GATT Database

Retuns Status of GATT Char Local Write API

i

GATT Char Write it Event 1 Is for Notification Characteristics:

Calls GATT Send Notification Data API

Returns Status of GATT Send Notification Data AP|

Cliant

GATT Char Wrile Request Event [Wiite request Is for Indication

Calts GATT Send Incication Data AP

Retums Status of GATT Send Indication Data AP

e e

Validates cala and Calls GATT Char Local Write AP o update Local GATT Database

Retuns Status of GATT Char Local Write API

GATT Char Write Request Event

Retums Status of GATT Char Local Write AP|

Ly GATT Char Wit Request Event with response
Walldates data and Calls GATT Char Local Wrile AP| to update Local GATT Database

Calls GATT Write Response 10 send response of write to Remote Client

Retums Stalus of GATT Write Response

Calls BLE Framework Close API

Ratumns Status of BLE Framework Closa AP

s

Initializes BLE Module through Module Driver AP
85 per user peovided configuration

Provisions BLE Module through Module Driver AP
a5 par user provided provisioning setlings

[mm Agvenisement of BLE mlmm&wa?ﬂ

Remote Cllert Initiates connection

[mmtmmwmmlmmmmﬁ

[Ramue Client requests mmmmmmmm?'

Send Nolification Data to Remote Client
1hrough Module Driver API

|Ramue Client requests to enable Indication mmmﬁ

Send Indication Data 1o Rmcum
1hrough Module Drtver APL

|nomm Cllort requests to wite GATT MMsﬂcq

|L.mane|.nca| GATT Database |mmmaﬁ}§

Remote Client requests to wite GATT Characteristics
walling for response from Server

|L‘)ﬂah&lm GATT Database through Module Driver HP‘I?

|s¢mmma o Rermote CBent though Moduis Ditver apﬁ

|U|ll|l|l8llm BLE Module through Module Dﬁ\'y,ﬂ’ﬁ

B 46:GAP XU GATT DI SA 7 b7 7V 5r— 3> 70—
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YF 2T 4RI =U X BEY YOS ICHRENSEF 2V T 0 F—DAR L HOMEES BLE 70 kO
ARy ZIHMELF T, X2V T 42— I3 RO 2 DOKEENH O 3,

AZVI—% NI CAP Y AR (Y FTIV) TNAATT,
LARYZ D CTHEGAP AL—T (RUT2I)V) TINAATT,

A=Y= a2V T4 FIEEBBETAIYAZTNARATT, 12120, AL—TTNARAF, A=V IT—2ht
F a7 4 FIEERET 2 X5 IR TERTEE T,

BLE ¥+ 2 U7 ¢ TRMEENDE— R, BE—FIHENISNTZLAVDHD ET, F2 VT4 DE—FE
KUV, FRREETCRARIAEDNT U V7| Big{t, 7—=2EZHOYR—=hOHAGDETT, X7V 73 E
XEEREF 2V T 0 BRI TeDICRETT, 2HHONT Y Y ITNHH T,

AL NIRRT V) VT TINA A MITM (i) BEMSREINE T,
RREENTWERWRT Y VT TN AW MITM S RE S NE R A,
3270 E—F1

e ¥FaVUTALRN LEFaVT oL

o LF VT o LAV 2 KEBEERT Y VT e EE

e X VT4 LNV BEREERT ) VT LS

o X2 VUT 0 LAV 4:GREELE v 2 VAR T LGS
tFaVTrsE—F2

e BF VT4 LA LREERT Y VT T—REH

e LF VT LN 2FEERT ) VT T—REH
HRL78GIDBLE €V a—)V T, FaVUT 4L\ 4DYvFa)TF0E—R 1@ R—bEThEFA

X aVT 4L A VR=—RTa 7 7A4EFa VT 4D T2 VT 0% L) IKRESND L, a7 7 A)ViE
EI3BLEGAP Dt F 2V T4 E— RBXUTLANNCERELSEF 2V T4 KR LE—RTCEMELE T,

Kk : 277 7 A )vF 2V 7 4 HADEET 572DICiE, EF 2V 70 E—F 1 OLN)L 1 LSO BLE GAP
=) %g g%g;fh#%@)ﬂ?%%gﬁ% DET, EVa—ME VE—FTNAREDXRTY VY ITDET L
TOVBRED

il 7 ccoFaT7 v A)teFa) T 0 FRPEET 5 7z0icld. LUFD BLE GAP &2V 7 ¢ o hnh
BT ZRERDHDET, EVa—VE. VE—FTNALREDRT Y VIWETLTOVARRENH D FT,

e X2V TAE-F1DLNIL3
s EFaVUTA4E—F2DLNL2

KR coTud 7 A)vkF )T 2 HRABEET B7HIciE. UE— T3 AN GAP B#iDRIC BLE 7 L— L
T — 2R APl 72 il U CERBIE A TH A BN H D ET, COAVR—RTa T 7 A )VDYF 1) T 48T A—&
=8 *7‘~/\~— APLORICEETT,

el CORFa VT FIATE, 707 7 V3RS ENICEEZHEHLE T, coTvn7yAbtFal

T A NEDINEST S720ICiE, EFa VT4 E—F 1 DLV 1 LSO BLE GAP “{Z:\::L T4 7DV N2z f

T?gﬁﬁ%g?b 9, BEltefHLaVntF )T AXDEHENTVWS5E. 707 7 A VRS E—
T .

1) AV R—FTa77A4)btF2 7 1i&, sf ble_onboard_profile_api_t:onbpEnable B#{ TaE TE
%9, sf_ble_onboard_profile_api_t:onbpEnable API (&, ¥ —N\—E—FXZEEZ 7547 FE—F
TTa77ANVEAMCLET, chE, 7947 b E— R —N—F—F2HMT 2N
APITY, LA L. 7077 DEF 2T 41T A=2EY—/N—APIOAICEHAGTY, Fa
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V7 48T A—=ZIZ, RIAN—API TH—N—DRICRETZET, 2Dk, I—P—IP—
JN—enable APLIC /O 7 7 A )t Fa V)T 4 BRET Z2HENHD FT,

2) a7 7 A)tFa)T 4 enum iy MSEZ—2EDT, By MNEBEFEEHT S & TEBOT
D7;4W%$1074% RETEET, 70774 bF VT ZHRET S EEIF. LTDOHAIC
BT A0ENRHOET,

. 7°D77’/(}I/+_'ﬂ'r1 VT 4 WNs0gGEE, otFa s 8y FERELTUIWIT RE A
M muﬁ)‘ﬁ?(‘iﬂ%muﬁo)rﬁﬁ 't’:‘::LUT/fli/ }‘72 Ebfﬂib‘w'i“@/u
BLE tF+ 2V 7 A IIZLLFOFIENH D £9,

A7V VT COFI, @EY VY z2iEEd 5 kgt —2AK T S e dI I SN T, Kl Sbd—
BT O SEAADOMWEY > 7 THALT, BINOEETHEMTEEXT,

RUTF 27 L AU, N7V YT LA — OB ER AU b DT, <7 27 Ok T — Rz
BTV ICEMENS L, ZIUCE>T 2 DDF 1A AMDIGHNER S 7 4 > THRRENET . ZOHDIEET
. TNAADRY T4 VT FIEEETTAAETIH D FH A,

LD Bk — 2/ LTS tEnE 9,

X7V VT ES>THERENT v F a7 5D Y 7 3OO LETH., RUT o VT TRERY REMIENS
KGR ERDER ENE T,

BLE ¥+ 2V 7 A1ClE 3DDT 2 —=ZNH D £9, 2 DDT /A A4 GAP i FIFZ (] L TRtz vz L 72 T\
3207 2 =R kD F a7 HEREY V7 ZHILLE T,

© Ji—RA1 X7V TT 12—, HHIIA) RHIOT 21— 1 Ty, —HF—OERICBE LT NT
DGR 2 DDTINA A THEENE T,

e J1—RX 2 X7V YT T =X, —HF—3f) cOT7 1 —XTld, —FE5{tF— (Short Ter

Ke 7B STK) BlifFDTINA A ETERENE T, RO S{LICHHENE T, 95

e kI Nz VI EESIHOBEICHERTEEY, 7 T/\/])Xb\?%ff‘d‘:'éﬂflz‘%r'aﬁ z Dj
hU/?@ GEltENzEFzIckDET,

© Tx—RA3CRYT A 2T K= O LR R T Y TRER S TN AR DT 2 —
RIECHRET, COT 1~ ClE. BHLENED Y (T 2—X 2 T HEF—m il LTl 7%
i LT, /K¥it— (Long Term Key 3705 LTK) A2 DDT/NA A TREINET, ThHD
m%#—u?ﬁ%ﬁ%%Uk%Mém BHADT=DICT A ADMEMATEZ L SICEDET,

1) BLE 7L—LY—2DF A& RL78GID BLEN— R 2 7 EY 2 — )L CLMMTbNTOETA, &
FXELBLE BV a—/)VOYR— MEISHEON—2 3 VTEBIENS TETY,

2) RL78G1D Z{#ifid % BLE 7 L— LT —Z7 Tld a3 A )VIHC EENERENE T, TRTOEL T
P—R)S—F ¢ DRL78GID RTA/N—T—RIZWNTSEDTY, BLEZ7L—LT—T T 7 AT
BEFHOERA, INSHDELEZLI—F T TV r— g VICEIRELEY A,

3) BLEZ7L—LY—7TDOAAZLTTT 7 A)V¥R—F&, RL78GID ZA 7D BLEN—FY 7€
Va—IVORCHIRENTOET,

4) HID Va7 7AW 547 Y hE—RIFZRL7SGIDBLENN— R 2 7EV a—lc K> TYR—F &
NTVEBTA, TOFHE, HID Va7 7 A )VOBLE 7L — LT —7EETCEL HID 7u 77 AV 754
7Y R E—REYR—bENEHA, RL78CGID WD BLE 7 L— LT — 7 Z{FHHT 57 7V r—
vaid. V547 E—RTHD Ju7 7 M)V aEHTEEY A,

5) #EH DAL —7 BLE 7/3A A% RL78G1D BLE £ 2 —/)VICHEHIT S T LI TEFE A,
BLE 7L—LT—713, UTFOR—=RTOATAMENET,

e DK-S7G2/3— 3> 3.1

e DK-S3A7 /83— 320
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e PKS5D9 N— 52 1.0
e TB-S5D5/3—Y 3> 1.1
e TB-S3A6 /83— 32 1.0
e DKS128 "— 3> 1.1
o DKS124 3— 3> 3.1
Y 12— )VORIRFEEICTOWTIE, SSP DRFDVV—R/—rEBHRLTL I,

ANNMATTVT5—2 3 NDBLE 7 L—LT7— 7Y 1—IVD#FHiAH

DY ayTld.SSPaAYy 7 4 F 2 L—R2%2FHUTCBLE 7L—LT— 0 FET a— )7 T r— 3 VIcH»
AL FEICOWTEHIALE T,

D coXvryaryzHpICE,. 7aysy FOER. ALy ROBI, ALY RADZAZ Y 708, BEXUTAX Y
JNTDOT Ty 7 ORERICOWTHEL TWARENDHD FT, TNEDOHBIKHEBEL TWiaWEAIE, ISSP 21—
P27V DEFIDONW DOHMDEZSBIBL T, SSPR—ADT ) r— g YOERKEIC NS DEERE
FIEZEEHT L HERHER LTIV, BLE VL —L T =0T a—)VeT7 SV r— 3 BT 51id. RO
FBICRT AR VR —4 > A% LT HAL/Common AL RIZBmMUES, BLE JL—LT—VEY 21—
VDT T4 M 441E g_sf ble0. T TOHHIE, XFI5d % [Properties] V¢ >~ RUTEHTEET,)

BLE JL—LT—JEDa—LOBR—7 VR

Stacks Selection

Resource ISDE Tab Sequence
g_sf _ble0 RL78G1D BLE Threads New Stack> Framework>
GAP and GATT on Networking> BLE >
sf_ble_rl78g1d RL78G1D BLE GAP and

GATT on sf_ble_rl78g1d

g_sf _ble_onboard_profile0 Threads New Stack> Framework>
On-Board Profile on Networking> BLE >
RL78G1D BLE Framework On-Board Profile on

RL78G1D BLE Framework

g_sf ble0 EM9301 BLE Threads New Stack> Framework>
GAP and GATT on Networking> BLE> EM9301
sf_ble_em9301 BLE GAP and GATT on

sf_ble_em9301

ROKNCRTEIIC, sfble D BLE 7L—LU—ZEV 12— )VHBRALwy RAZy ZIBnEhsd &, av74F¥a
L— 23— LNV EY a—)VEEFNGENLE T, BIIOMRIERELELTEEY 2=k, Ry 72X
DT FAMDPHRLBRAZREINE T, FL—DHNERENTVEEY a—)VIZEARNDAZ Y R7aVEY 2 —)VT
T BV CRINETEY a—)VIdHEEZIZIHET, 1 HORBINTNVIEBDOAZ Yy 7 THHTEET, €7
DHFETREINZEY 2—=)UIiE, B—=LN)VEY a—)VOBERDHETT, ThHEA TV a yEIHERTT, (7
0w ZNTTFFAMIESTRENET,) O—LAJVEY 2 — )LOEMPRELREEE, Y 2 —)LOFHIC TAdd]
EVITFRAIDEENE T, CVIDHETRENDZEY 2a— V27V v I 35L, [New| 7AAVDNEREN, A
eI MR RENE T,
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New Thread Stacks &) Mew Stack > | Remove

- g_sf_ble_onboard_profile) On-Board Profile on
RL78G1D BLE Framework

Y
1

4% g_sf_ble0 RL73G1D BLE GAP and GATT on
sf_ble_ri78g1d

a
[ I
= 3 I’ & ) H T
% Add Communication | | @ g_timerD Timer Driver
Framework on r_gpt
New Thread Stacks % MewStack > | Remove

@ g sf_bled EMBI0T BLE GAP and GATT on 5f_ble_em9301

& g_sf_spi_deviceD SPI @ g_timerD Timer Driver | | @ g_external_irgQ
Framewark Device on onr_gpt Esternal IRT Divoer on
sf_spi (A4

-
r———————

& g_sl_spi_busd 591
Framewaork Shared
Bus on sf_spi

ry
I

% Add 5P| Driver

B A7T:BLE 7 L—LT—V I 21—IVDRZY Y

FEdd A% 7T, [Add Communication Framework] 70y 73 EZREINTOER A, BETL—LT—712d
BEEOBRIRERS D £9, KPXOMKETIE. HEM FICEMIICR 20T 5 72DICTXNTRRLTVERA,
—fRNE ATy a VIEUFDEED T,

 sf_comms_telnet 57 L—LT—7

o sf_el_ux_comms_v2 @{E7 L—LTU—7

e sf_uart_comms #fE7 L—LT—7

o sf_el_nx_comms J@fg 7 L—LT—7 [ JEHESE
o sf el_ux_comms BET7 L—LT—7 [ JEHESE |

41 115BLE7L—L7—9 V21— IVDEHE

LG RIETAC b T BLE 7 L— LU — 4 £ 1 — LEHIT 2 8% D £, SSP Y ¢ > KT
&, B0 ABDBIFE— R EWEORERIEE A ABIIC IS NES (T0y 2 BATRRLRENS) o C

R11UM0091JU0110 Rev.1.10
2019.03.01

RENESAS

305 of 1897



> I
SEZEH
Synergy Software Package User’s Manual

EVa—-IVOBE > 7L—L7—9LA4¥—>BLEZL—LT7—Y

o, =L NWEY 2 —IVBEFIEIT 5 7-DICHKT 2080 H D £9, £z, ZHEHLTEHEDREELR
WITRT 4 ORNEEAGEIC D ET, Oy 7ENTWAMO T 087 ¢ 3ZETEEH A, ThHid, ISDE O
[Properties] 7« > RO Tldmy 7 &N 0N\ 7 416 d 20y 77 A AV TRENET, TO7 TO—FIckD
KRR 7 AWML E N, LUNTOTFE TORK T 7o —FICHRTRIBIC TS —DHE LI S K> TVET,
A—YP—RT7 T X TEZTXRTOTTNRT  DFFATRERRERGRE L T 74V ME, SSP AV T 4 FaL—2HAD
[Properties] 2 71CH D XA, fHHICBRTE 2 XS ICTDBRORITRLET,

V1 ISDE 2B & . RN MRERDOREZ REN S, £V 2 —)V2lEl L, TRAT 4 REZHNS T ENTE T,
CHUSIELWHINNCAL B, SSP TORFEZ AT 2 e dICAME TREN] 77 a—FITE 2 REEND D £,

RL78G1DBLE 2 L—LT7—49 LOAVR—F 7O 74 ILDEREE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

Heart Rate Profile

Enabled, Disabled

Default: Enabled

Heart rate profile selection

Alert Notification Profile

Enabled, Disabled

Default: Disabled

Alert notification profile
selection

Blood Pressure Profile

Enabled, Disabled

Default: Disabled

Blood pressure profile
selection

Find Me Profile

Enabled, Disabled

Default: Disabled

Find me profile selection

HID Over GATT Profile

Enabled, Disabled

Default: Disabled

HID gatt profile selection

Health Thermometer Profile

Enabled, Disabled

Default: Disabled

Health thermometer profile
selection
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ISDE Property

Value Description

Phone Status Alert Profile

Enabled, Disabled Phone alert profile selection

Default: Disabled

Proximity Profile

Enabled, Disabled Proximity proximity profile
selection

Default: Disabled

Scan Parameter Profile

Enabled, Disabled Scan parameter profile
selection

Default: Disabled

Time Profile Enabled, Disabled Time time profile selection
Default: Disabled
Name g_sf_ble_onboard_profile0 Module name

Name of generated
initialization function

sf_ble_rl78g1d_onboard_pr | Name of generated
ofile_init0 initialization function

Auto Initialization

Enable, Disable Auto initialization selection

Default: Enable

FE Bl E 77 4 )L &, Synerg

il & A P AT REZR R GRRE 1 S22 B P REMEDN D D K 9,

sf_ble_rl78g1d LM BLE GAP & & U GATT DHEREEE

ISDE Property

Value Description

Parameter Checking

BSP, Enabled, Disabled Enables or disables the
parameter checking.

Default: BSP

Name

g_sf ble0 Module name

STG2 2570y 27 MHT2EDTY, ZDMD MCUDT 7 4L k
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ISDE Property Value Description

Bluetooth Device Address {0x0, 0x0, 0x0, 0x0, Ox0} Bluetooth device address
(Restart Board after first run selection
to see changed Address)

Address Type Public Address, Random Address type selection
Address
Default: Public Address
Scan Interval 48 Scan interval selection
Scan Window 48 Scan window selection
Maximum Connection 40 Maximum connection
Interval interval selection
Connection Slave Latency 0 Connection slave latency
selection
Supervision Timeout 80 Supervision timeout
selection
BLE Driver Thread Priority 1 BLE Driver thread priority

selection

BLE Serial Thread Priority

BLE Serial thread priority
selection

Name of generated
initialization function

sf_ble_rl78g1d_init0

Name of generated
initialization function

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

FE Bl E 77 4 )L &, Synerg

il & A P AT REZR R GRRE 1 5275 B T REMEDN D D K9,

WL, O—L )V RIAN—=TIDED

STG2 ZfiHld 570y 7 NI 2EDTY, ZDMD MCU DT 7 4L k

REDHZT T 4 )V MERGENHEET ZR0ENH D, THIEAL Y RAX Yy

778y IRV TFANTRENE T, ORI ONRT 11, 7 L—LT—7 D#EYNAFEId 3 72 HICREED
EICRET 20ENH D, ZNHRB Oy 7ENTVTA—P—RBEETEE A, ROEIC, O—LAN)VET 12—V
O [properties] ¥ 7 3 VDI NTOHRERRLET,
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ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Name g_timer0 Module name.
Channel 0 Channel selection.
Mode Periodic Warning: One Shot

functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.

Duty Cycle Range (only
applicable in PWM mode)

Shortest: 2 PCLK, Longest

(Period-1) PCLK/Shortest: 1
PCLK, Longest: (Period-2)

PCLK

Default: Shortest 2 PCLK,
Longest: (Period-1) PCLK

Select the duty cycle range.
Due to hardware limitations,
one PCLK is added before
the output pin toggles after
the duty cycle is reached.
This extra clock cycle is
added to the ON time (if
Shortest: 2 PCLK is
selected) or the OFF time (if
Shortest: 1 PCLK is
selected) based on this

configuration.

Period Value 10 See Timer Period
Calculation

Period Unit Milliseconds See Timer Period
Calculation

Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts

Duty cycle unit selection

Auto Start

True

Set to true to start the timer
after configuring or false to
leave the timer stopped until
timer_api_t::start is called.
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Value

Description

GTIOCA Output Enabled

False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCA Stop Level

Pin Level Low

Controls output pin level
when the timer is stopped.

GTIOCB Output Enabled

False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCB Stop Level

Pin Level Low

Controls output pin level
when the timer is stopped.

Callback

RBLE_Timer_cb

A user callback function can
be registered in
timer_api_t::open. If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Overflow Interrupt Priority

Priority 0 (highest), Priority
1:2, Priority 3 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

Overflow interrupt priority
selection.

VI B0 E 77 4L MA, Synergy STG2 2T 2 70T x 7 MCHHT 28D TT, ZOMID MCU DF 7 4L b
il & M PTRE MG E X R B PIREED D D 97,
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EM9301 BLE GAP 3 & U GATT DH§K

sf_ble_em9301 LM EM9301 BLE GAP £ & U GATT D&KL E

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
No of Services in Custom 1 Select the number of
Profile services in custom profile.
No of Characteristics in 1 Select the number of
Custom Profile characteristics in custom
profile.
Name g_sf_ble0 Module name.

Bluetooth Device Address

{0x0,0x0,0x0,0x0,0x0,0x0}

Select the bluetooth device
address.

Address Type Public Address, Random Select the address type.
Address
Default: Public Address
Scan Interval 48 Select the scan interval.
Scan Window 48 Select the scan window.
Maximum Connection 40 Select the maximum

Interval

connection interval.

BLE Driver Stack Thread
Priority

Select the BLE driver stack
thread priority.

BLE Driver Receive Thread
Priority

Select the BLE driver
receive thread priority.

Chip Select Pin (CS)

IOPORT_PORT_05_PIN_0
7

Select the chip select pin.

MISO Pin

IOPORT_PORT_05_PIN_1
0

Select the MISO pin.
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ISDE Property Value Description
MOSI Pin IOPORT_PORT_05_PIN_O Select the MOSI pin.
9
Interrupt Pin IOPORT_PORT_00_PIN_O Select the interrupt pin.
5
Reset Pin IOPORT_PORT_10_PIN_O Select the reset pin.
5

e BlofE 77 4 )V M, Synergy S7TG2 Z{fH 4270V 27 MW 5L DTT, ZOfD MCU DT 7 4 k
& ATRE R HEGR B IR R B Al REMD B D £ T, T 7 AN FUNDRENLE LWEREH O ET, L2,
R BEEY A ADBFRBPEOHADH D ET, A—LNIVAR Y 7EY 2 — )V TCHRATRER 78T 412DV T
. ZROEDICTNTIOHDOE Y Y 3 VTl TVWET,

Ha—L VeV 2 —)VD TS T ¢ FEDK I EHIZSSP 32T ¢ F a2 L—2h 559 % [Properties] ¥ ¢
VRUEMANS L THIEINET,

W, O—=LN)VRIAN=TIZDPEOREDIH 2T T 4V NREDSEET ZH0ENH D, THIFAL Y RAXY
778y ZIGROTFARNTRENE T, —HOMR 7287 13, 7 L—LT—7N@EYNAEENT % Tz DIFFED
HICRET ZHENHD, TNH5EAY 7 ENTOTA—Y—REFETEE YA, KDL, O—LRNVEV2—)
O [properties] £ 7> 3 Y DFTXTOFREZRLET,

sf_spi £ED SPI 7 L—L7—% T34 ADEBERE

ISDE Property Value Description
Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build.
Default: BSP
Name g_sf_spi_device0 Module name.
Clock Phase Data sampling on odd edge, | Select the clock phase.

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
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ISDE Property

Value

Description

Clock Polarity

Low when idle, High when
idle

Default: Low when idle

Select the clock polarity.

Chip Select Port 0 Select GPIO port used for
the chip select.

Chip Select Pin 0 Select GPIO pin used for the
chip select.

Chip Select Active Level Low Polarity of the Chip Select

signal, active High or Low

FEBlOfEE 77 4 )V &, Synergy

il & A P PTREZR R GRR B 1 S22 B P REMEDN D D K9

sf spi EMD SPI 2 L—LT—9 £ENZADERRTE

ISDE Property

Value

Description

Name

g_sf_spi_bus0

Give a name to identify the
bus. This bus name is used
in the Framework
configuration to link the SPI
peripheral to a bus.

STG2 ZfiHd 570y 27 NI BEDTY, ZDMD MCUDT 7 4V k

- HlofEE 77 4 )V M. Synergy STG2 Z{fT 270y 7 MHT 25D TT, ZOMD MCU DT 7 4L k
& (I ATHE R MG E X B2 B AT REMED D D £ 77

r rspi L@ SPIHAL £¥ 12— ILD#EHRTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter error checking.

Name

g_spi0

Module name.
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ISDE Property

Value

Description

Channel

SCI or SPI Channel number
to which the device has
been connected.

Operating Mode

Master, Slave

Default: Master

Configure as a Master or
Slave device.

Note: Current version of
SSP supports only SPI
Master mode.

Clock Phase Data sampling on odd edge, | Data sampling on odd or
data variation on even edge | even clock edge.
Clock Polarity Low when idle Clock level when idle.

Mode Fault Error

Enable, Disable

Default: Disable

Indicates Mode fault error
(master/slave conflict) flag.

Bit Order MSB First, LSB First Select transmit order

MSB/LSB first.
Default: MSB First

Bitrate 500000 Transmission or reception
rate. Bits per second.

Callback NULL Optional Callback function
pointer.

SPI Mode SPI Operation, Clock Select spi or clock syn mode

Synchronous operation

Default: SPI Operation

operation.

Slave Select Polarity(SSLO)

Active Low, Active High

Default: Active Low

Select SSLO signal polarity.

Slave Select Polarity(SSL1)

Active Low, Active High

Default: Active Low

Select SSL1 signal polarity.
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ISDE Property

Value

Description

Slave Select Polarity(SSL2)

Active Low, Active High

Default: Active Low

Select SSL2 signal polarity.

Slave Select Polarity(SSL3)

Active Low, Active High

Default: Active Low

Select SSL3 signal polarity.

Default: Normal

Select Loopback1 Normal, Inverted Select loopback1.
Default: Normal
Select Loopback2 Normal, Inverted Select loopback2.

Enable MOSI Idle State

Enable, Disable

Default: Disable

Select MOSI idle fixed value
and selection.

MOSI Idle State

MOSI Low, MOSI High

Default: MOSI Low

Select mosi idle fixed value
and selection.

Enable Parity

Enable, Disable

Default: Disable

Enable/disable parity.

Parity Mode

Parity Odd, Parity Even

Default: Parity Odd

Select parity.

Select SSL(Slave Select)

SSLO, SSL1, SSL2, SSL3

Default: SSLO

Select which slave to use;
0-SSLO; 1-SSL1; 2-SSL2;
3-SSL3.
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ISDE Property

Value

Description

Select SSL Level After
Transfer

SSL Level Keep, SSL Level
Do Not Keep

Default: SSL Level Do Not
Keep

Select SSL level after
transfer completion;
0-negate; 1-keep.

Clock Delay Enable

Clock Delay Enable, Clock
Delay Disable

Default: Clock Delay Disable

Clock delay enable
selection.

Clock Delay Count

Clock Delay (1:8) RSPCK

Default: Clock Delay 1
RSPCK

Clock delay count selection.

SSL Negation Delay Enable

Negation Delay Enable,
Negation Delay Disable

Default: Negation Delay
Disable

SSL negation delay enable
selection.

Negation Delay Count

Negation Delay (1:8)
RSPCK

Default: Negation Delay 1
RSPCK

Negation delay count
selection.

Next Access Delay Enable

Next Access Delay Enable,
Next Access Delay Disable

Default: Next Access Delay
Disable

Next access delay enable
selection.

Next Access Delay Count

Next Access Delay (1:8)
RSPCK

Default: Next Access Delay
1 RSPCK

Next access delay count
selection.
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ISDE Property

Value

Description

Receive Interrupt Priority

Priority 0 (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Receive interrupt priority
selection.

Transmit Interrupt Priority

Priority 0 (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Transmit interrupt priority
selection.

Transmit End Interrupt
Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Transmit end interrupt
priority selection.

Error Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Error interrupt priority
selection.

EHOME 77 %)V M, Synergy

fE &AL AT REZMEGRRE 3 5275 B Al BEMED B 97,

r_dtc Event SPI0 TXI L D¥5iE K 5 4 N—DERERE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

STG2 2570y =7 MIKT 28 DTY, ZOMD MCUDT T )bk
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ISDE Property

Value

Description

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table selection

Name

g_transferO

Module name

Mode

Normal

Mode selection

Transfer Size

1 Byte, 2 Bytes, 4 Bytes

Default: 2 Bytes

Transfer size selection

Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Normal Mode)

Interrupt Frequency

After all transfers have
completed

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 0 Number of transfers
selection

Number of Blocks (Valid only | O Number of blocks selection

in Block Mode)

Activation Source (Must Event SPIO TXI Activation source selection

enable IRQ)

Auto Enable False Auto enable selection

Callback (Only valid with NULL Callback selection

Software start)

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

ELC Software Event
interrupt priority selection.
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r_dtc Event SPI0 RXI ED#rs% K54 /N\—DERERTE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Selects if code for parameter
checking is to be included in
the build

Default: BSP

Name g_transfer1 Module name

Mode Normal Mode selection

Transfer Size 1 Byte, 2 Bytes, 4 Bytes Transfer size selection

Default: 2 Bytes

Destination Address Mode Incremented Destination address mode
selection

Source Address Mode Fixed Source address mode
selection

Repeat Area (Unused in Destination Repeat area selection

Normal Mode)

Interrupt Frequency After all transfers have Interrupt frequency selection
completed
Destination Pointer NULL Destination pointer selection
Source Pointer NULL Source pointer selection
Number of Transfers 0 Number of transfers
selection
Number of Blocks (Validonly | 0 Number of blocks selection

in Block Mode)

Activation Source (Must Event SPI0 RXI Activation source selection
enable IRQ)
Auto Enable False Auto enable selection
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ISDE Property

Value

Description

Callback (Only valid with
Software start)

NULL

Callback selection

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

ELC Software Event
interrupt priority selection.

VBl E 77 4 )V &, Synergy

& S PTREZR RS RGRRE I3 B 75 B AT REMED B D 77,

r_sci_spi £ SPIHAL £ ¥ 21— LR EE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enable or disable the
parameter error checking.

Default: BSP
Name g_spi0 Module name.
Channel 0 SCI or SPI Channel number

to which the device has
been connected.

Operating Mode

Master, Slave

Default: Master

Configure as a Master or
Slave device.

Note: Current version of
SSP supports only SPI
Master mode.

Clock Phase

Data sampling on odd edge,
data variation on even edge

Data sampling on odd or
even clock edge.

Clock Polarity

Low when idle

Clock level when idle.

STG2 ZfiHd %70y 27 MIHT2EDTY, ZOMdD MCU DT 7 4V k
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ISDE Property

Value

Description

Mode Fault Error

Enable, Disable

Default: Disable

Indicates Mode fault error
(master/slave conflict) flag.

Bit Order MSB First, LSB First Select transmit order
MSB/LSB first
Default: MSB First
Bitrate 100000 Transmission or reception

rate. Bits per second.

Bit Rate Modulation Enable

Enable, Disable

Default: Enable

Bitrate Modulation Function
enable or disable

Callback

NULL

Optional Call back function
pointer.

Receive Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Bitrate Modulation Function
enable or disable.

Note: This is applicable only
for SCI SPI.

Transmit Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Transmit interrupt priority
selection.

Transmit End Interrupt
Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Transmit end interrupt
priority selection

Error Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Error interrupt priority
selection
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- HlofE 77 %)V M, Synergy

& FEH PTREZR SRR E I3 B 75 B AT REMED B D 97,

Event SCIO TXI L DERiE K5 4 /\—DERKRTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table selection

Name g_transferO Module name

Mode Normal Mode selection

Transfer Size 1 Byte Transfer size selection

Destination Address Mode Fixed Destination address mode
selection

Source Address Mode Incremented Source address mode
selection

Repeat Area (Unused in Source Repeat area selection

Normal Mode

Interrupt Frequency

After all transfers have
completed

Interrupt frequency seleciton

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 0 Number of transfers
selection

Number of Blocks (Valid only | O Number of blocks selection

in Block Mode)

STG2 ZfiHd 570y 27 MHT2EDTY, ZDMD MCU DT 7 4L k
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ISDE Property

Value

Description

Activation Source (Must

Event SCIO TXI

Activation source selection

Software start)

enable IRQ)
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

ELC Software Event
Interrupt Priority

Priority 0 (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

ELC Software Event
interrupt priority selection.

- HlofEE 77 4 )V M, Synergy STG2 Z{fT 270y 27 MHT 25 DTY, ZOMD MCU DT 7 4+ )b k
& I ATRE R RS E X R 2 AT REMED D D £ 77

r_dtc Event SCI0 RXI L D#xxE K5 4 N\—DHEKERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Selects if code for parameter
checking is to be included in
the build

Software Start

Enabled, Disabled

Default: Disabled

Software start selection

Linker section to keep DTC
vector table

.ssp_dtc_vector_table

Linker section to keep DTC
vector table selection

Name g_transfer1 Module name

Mode Normal Mode selection

Transfer Size 1 Byte Transfer size selection
Destination Address Mode Incremented Destination address mode

selection
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Normal Mode

ISDE Property Value Description
Source Address Mode Fixed Source address mode
selection
Repeat Area (Unused in Destination Repeat area selection

Interrupt Frequency

After all transfers have
completed

Interrupt frequency selection

in Block Mode)

Destination Pointer NULL Destination pointer selection

Source Pointer NULL Source pointer selection

Number of Transfers 0 Number of transfers
selection

Number of Blocks (Validonly | 0 Number of blocks selection

Activation Source (Must

Event SCI0 RXI

Activation source selection

Software start)

enable IRQ)
Auto Enable False Auto enable selection
Callback (Only valid with NULL Callback selection

ELC Software Event
Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

ELC Software Event
interrupt priority selection.

Bl E 77 4 )V &, Synergy

& R PTREZR SRR E I3 B 75 B AT REMED B D 77,

rgpt DA I R4 N\—DEREKTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enables or disables the
parameter checking.

STG2 ZfiHd %70y 27 MIHT2EDTY, ZDfD MCU DT 7 4V k
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ISDE Property

Value

Description

Name g_timer0 Module name.
Channel 0 Channel selection.
Mode Periodic Warning: One Shot

functionality is not available
in the GPT hardware, so it is
implemented in software by
stopping the timer in the ISR
called when the period
expires. For this reason,
ISR’s must be enabled for
one-shot mode even if the
callback is unused.

Duty Cycle Range (only
applicable in PWM mode)

Shortest: 2 PCLK, Longest

(Period-1) PCLK/Shortest: 1
PCLK, Longest: (Period-2)

PCLK

Default: Shortest 2 PCLK,
Longest: (Period-1) PCLK

Select the duty cycle range.
Due to hardware limitations,
one PCLK is added before
the output pin toggles after
the duty cycle is reached.
This extra clock cycle is
added to the ON time (if
Shortest: 2 PCLK is
selected) or the OFF time (if
Shortest: 1 PCLK is
selected) based on this

configuration.

Period Value 10 See Timer Period
Calculation

Period Unit Milliseconds See Timer Period
Calculation

Duty Cycle Value 50 Duty cycle value selection

Duty Cycle Unit

Unit Raw Counts

Duty cycle unit selection

Auto Start True Set to true to start the timer
after configuring or false to
leave the timer stopped until
is called.

GTIOCA Output Enabled False Set to true to output the

timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.
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ISDE Property

Value

Description

GTIOCA Stop Level

Pin Level Low

Controls output pin level
when the timer is stopped.

GTIOCB Output Enabled

False

Set to true to output the
timer signal on a port pin
configured for GPT. Set to
false for no output of the
timer signal.

GTIOCB Stop Level

Pin Level Low

Controls output pin level
when the timer is stopped.

Callback

NULL

A user callback function can
be registered in . If this
callback function is
provided, it will be called
from the interrupt service
routine (ISR) each time the
timer period elapses.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.

Overflow Interrupt Priority

Priority O (highest), Priority
1:14 Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

Overflow interrupt priority
selection.

L HOfEE 77 4 )V M. Synergy STG2 ZfT 270V 27 NI 28D TY, Z0Oftd MCUDT 7 4L k
il & A AT M AR B 1 B2 2 A REMEA D D 77
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r_icu LOSNERIRQ K54 N—DEBERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Parameter checking setting
enables or disables the
addition of parameter

Default: BSP checking code.
Name g_external_irq0 Module name.
Channel 0 Specifies the hardware IRQ
channel used.
Trigger Rising Selection for trigger event
mode
Digital Filtering Disabled Digital filter enable/disable.
Digital Filtering Sample PCKL/64 Sets noise filter sampling
Clock (Only valid when period.
Digital Filtering is Enabled)
Interrupt enabled after True Determines if the interrupt is

initialization enabled immediately after
initialization.
Callback BLEO_IRQ_CALLBACK A user callback function can

be registered in . If this
callback function is
provided, it is called from the
interrupt service routine
(ISR) each time the IRQnN
triggers.

Warning: Since the callback
is called from an ISR, care
should be taken not to use
blocking calls or lengthy
processing. Spending
excessive time in an ISR
can affect the
responsiveness of the
system.
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ISDE Property Value Description

Interrupt Priority Priority 0 (highest), Priority Interrupt priority selection.
1:14 Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

EHlofE 77 4 )V M. Synergy STG2 Z{ffT2 70y 7 MIHT 25 DTT, ZOMD MCU DT 7 4L k
fiEl & EF P RE /R RS B X B2 B [ REMED S D £ 5

BV 2O T ST 4 REDK PG, EHIE SSP AV T 4 Fa L—2h 55459 % [Properties] 7 ¥ Fo %
PRD T L TIREESNET,

BLE 7 L—LYU—=27EY a—)VD 70y 7R

BLE 7L—LYU—27EVa—)Vid, A—LRN)VEYa— )Wk THREINE 7ay 72 HiHLET,
BLE 7L—LU—7 %Y 2a—)IVDOE VR

BLE 7L—LYU—VFEVa—)Vid, B—LANVEY 12—V E->TREINLSE U EHHLET,

411677V 75— 3V THOBLE7 L—LT7—7EI 1—IVOER

—f&it% 7 71) or—3 3 > T Bluetooth Low Energy 7 L—LT—27 &Y 12— )V AT 2BOFIEIXD LB T
ER

—_

L (open API Z{EH L7z, T—) LNy ZERIBOEE, 7ueya =7 7 RNRZA XAV )

2) sf_ble_api_t:provisionSet APl Zffif{ L7z BLE € 2 —)lO 70y g =27

3) sf_ble_api_t:scan API Z{fifl L7c7 FINXA XAV FDAF ¥

4) sf_ble_api_t:connect API Z{#H L7z V) €— b BLE 7 /314 ANDHHi

5) sf_ble_onboard_profile_api_t:onbpEnable API Z{fif L7z4 > R— R 707 7 1 )V OHERE
6

-

sf_ble_onboard_profile_api_t:onbpServerWriteData APl Zffif] L7z 700 7 7 £ )VORHED T A +
sf_ble_onboard_profile_api_t:onbpClientReadChar API Z{#iffl L7z 7007 7 1 )LORED ) — R
sf_ble_onboard_profile_api_t::onbpDisable API Z{#H L7z 7117 7 1 )L Ok
sf_ble_api_t:disconnect API Zffif] L7z V &— |k BLE 7731 AH 5 DYl

sf_ble_api_t:close API Z{if§ L7z BLE €Y 2 —)bD /7 a—X

O 0

10

)
)
)
)
)
) sf_ble_onboard_profile_api_t::onbpClientWriteCCCD API % fifi il LU 7z 3@ %10 5t
)
)
)
)
11)
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ROKE, —fRHEFNZR Ul OBfE7 n—X T,

1. Initialization o 7. Write profile characteristics
open " onbpServerWriteData
2. Provision BLE Module 8. Read profile characteristics
provisionSet onbpClientReadChar
3. Scan for advertisement 9. Disable profile
scan onbpDisable
4. Connect to remote BLE device 10. Disconnect from remote BLE device
connect disconnect
5. Enable profile 11. Close BLE module
onbpEnable close
6. Enable notification
onbpClientWriteCCCD

X 48:BLE €Y 1 —VO¥IEALEFER L7 7Y r—2 a 0RI#E7 0—

411248 IV5 = L—LT7—7

PTG —TL—LT—TET 12— E>T. SSP TOXINT—ET LIFEEDTZDIENALR)VDT TV r— g
LAY—A VR T =AM EINET, BIVS—TL—LT—JIC&E> T, SEIEERVEZDYINT—FET L%
TIVr—ya Yy THERT 2008, V27 o —ANMREENE T,

YIS —=TL—LT—7F, T—RZBEDOEDICEILT—2y hI—rDTavya =7, #R @EETS—HE
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Application

Framework

BS5D Socket wsing CATL/CAT3/Quectel CATM1 On-Chip Stack on CAT1/CAT3/Quectel
CATMI Cellular Framework

ThreadX®

RTOS

Framewaork

Cellular Framework on CAT1/CAT3/Quectel CATM1 Modem |

Frameworks

SF Cellular Framework Common

‘ | Add Communications Framewark |

ThreadX®
RTOS

Framework
MetX Port using Cellular Framework on sf_cellular_nsal_nx
Frameworks
HetX/Netx Duo Cellular Framewaork on CAT1/CAT3/Quectel NetX/Netx Duo
FPP Commen CATM1 Modem Packet Pool

Frameworks

5F Cellular Add

Framework Communications

Camman Framework
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Function Name

Example API Call and Description

open

g_sf_cellular0.p_api->open
(g_sf_cellular0.p_ctrl, g_sf_cellular0.p_cfg);

This API function initializes and enables the
Cellular module. The open function returns
the Cellular control structure, uniquely
identifying the instance of the Cellular
framework. The Cellular framework open
function accepts the Cellular module
configuration as an argument, with the
following parameters:

- Operator Selection Mode (enumeration)

- Operator Name Format (enumeration)

- Operator Name (string)

- Preferred Operator List (array of structures)
- Time zone update policy (enumeration)

close

g_sf_cellular0.p_api->close
(g_sf_cellular0.p_ctrl);

This API un-initializes the Cellular module
and disables it. It takes the Cellular control
structure as an argument.
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Function Name

Example API Call and Description

infoGet

g_sf_cellular0.p_api->infoGet
(g_sf_cellular0.p_ctrl, p_cellular_info);

This API takes the Cellular control structure
as an argument and returns the following
information obtained from the Cellular
module:

- Chipset/driver information (string)

- Manufacturer Name (string)

- Firmware version (string)

- IMEI Number (string)

- RSSI value (unsigned integer 16 bits)

- Bit Error Rate (unsigned integer 16 bits)

statisticsGet

g_sf_cellular0.p_api->statisticsGet
(g_sf_cellular0.p_ctrl, p_stats);

This API gets the data statistics from the
Cellular module. It takes the Cellular control
structure as an argument and returns the
following statistics:

- Received packets (unsigned integer 32
bits)

- Transmitted packets (unsigned integer 32
bits)

- Transmit packet errors (unsigned integer
32 bits)

transmit

g_sf_cellular0.p_api->transmit
(g_sf_cellular0.p_ctrl, p_buffer, length);

This API sends the data/packet out. It takes
the Cellular control structure, the data buffer
and the data buffer length as an argument.
The Cellular framework transmit function
passes the data buffer to the PPP driver for
transmission.
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Function Name

Example API Call and Description

provisioningGet

g_sf_cellular0.p_api->provisioningGet
(g_sf_cellular0.p_ctrl,
p_cellular_provisioninfo);

This API takes the Cellular control structure
as an argument and returns the following
parameters:

- Authentication type(enumeration)
- Username (string)

- Password (string)

- APN Name(string)

- PDP Context ID (integer)

- PDP Context Type (enumeration)
- Airplane mode (enumeration)

provisioningSet

g_sf_cellular0.p_api->provisioningSet
(g_sf_cellular0.p_ctrl,
p_cellular_provisioninfo);

This API sets the authentication credential
information. It takes the Cellular control
structure and the following parameters as
argument to provision the Cellular module:

- Authentication type(enumeration)
- Username (string)

- Password (string)

- APN Name(string)

- PDP Context ID (integer)

- PDP Context Type (enumeration)
- Airplane mode (enumeration)

networkConnect

g_sf_cellular0.p_api-> networkConnect
(g_sf_cellular0.p_ctrl);

This API establishes the Network connection
over Cellular Network using which
application can communicate to remote host
with the help of Network stack. It takes the
Cellular control structure as an argument.
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Function Name

Example API Call and Description

networkDisconnect

g_sf_cellular0.p_api->networkDisconnect
(g_sf_cellular0.p_ctrl);

This API terminates the Network connection
established using networkConnect API. It
takes the Cellular control structure as an
argument.

simPinSet

g_sf_cellular0.p_api->simPinSet
(g_sf_cellular0.p_ctrl, p_pin);

This API allows the application/user to
change the PIN required to register on
Cellular Network. It takes the Cellular control
structure, old PIN and New PIN as
arguments.

simLock

g_sf _cellular0.p_api->simLock
(g_sf_cellular0.p_ctrl, p_pin);

This API locks the SIM. It takes the Cellular

control structure and Sim PIN as arguments.

simUnlock

g_sf_cellular0.p_api->simUnlock
(g_sf_cellular0.p_ctrl, p_pin);

This APl unlocks the SIM. It takes the
Cellular control structure and Sim PIN as
arguments.

simIDGet

g_sf_cellular0.p_api->simIDGet
(g_sf_cellular0.p_ctrl, p_sim_id);

This API reads the Sim ID from the Cellular
module. It takes the Cellular control structure
as argument and returns the SIM ID read
from the Cellular module.

commandSend

g_sf_cellular0.p_api->commandSend
(g_sf_cellular0.p_ctrl,
p_input_at_commmand, p_output, timeout);

Send AT command directly to Cellular
Modem
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Function Name

Example API Call and Description

networkStatusGet

g_sf_cellular0.p_api->networkStatusGet
(g_sf_cellular0.p_ctrl, p_status);

This API gets Cellular Module Network
Status information. It takes the Cellular
control structure as argument and returns
following parameters:

- Country code (integer)

- Operator code (integer)
- RSSI (integer)

- Cell ID (string)

- IMSI (string)

- Operator name (string)

- Service Domain (integer)
- Active Band (integer)

fotaCheck

g_sf_cellular0.p_api->fotaCheck
(g_sf_cellular0.p_ctrl, p_fota_check);

This API checks for available firmware
Upgrade. It takes the Cellular control
structure and fota check specific structure as
argument.

fotaStart

g_sf_cellular0.p_api->fotaStart
(g_sf_cellular0.p_ctrl, p_fota_start);

This API starts the firmware upgrade. It
takes the Cellular control structure and fota
start specific structure as argument.

fotaStop

g_sf_cellular0.p_api->fotaStop
(g_sf_cellular0.p_ctrl, p_fota_stop);

This API stops the firmware upgrade. It
takes the Cellular control structure and fota
stop specific structure as argument.

versionGet

g_sf_cellular0.p_api->versionGet
(p_version);

This API retrieves the version for the API
using the version pointer.
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Function Name

Example API Call and Description

reset

g_sf_cellular0.p_api->reset
(g_sf_cellular0.p_ctrl, reset_type);

Reset the cellular hardware module.

BB — 2GR, RER, EFR. APL 7—2, API REiG(k, BIBZEBOBIE L EROFEMEHINC OV T,
ISSP 2—H— A= 27 )V THEEY 12— VO APIY 77 LY ARSI TIIEE W,

YIVTG—Vry v T L—LT—=7EY 2 —)VD AP EH)

CNEDAPIZFALT, AV F v TRy NI—=0 ARy I EERTE L Wi-F Y a— VBN TEET, Thid.
AYVRT2—=ADIP 7 RLADKERK L, DHCP Y —N\—DEH £ {Z1 (AP T— R THRIN TV A5E) IKRIBET,

FoFvTRYEI—DREYHHR—FWi-Fi ZJL—LT—UFESa1—ILD APl DEH

Function Name

Example API Call and Description

open

g_sf_cellular_socket0.p_api->open
(g_sf_cellular_socket0.p_ctrl,
g_sf _cellular_socket0.p_cfg);

This API calls the Cellular Framework’s
lower level Open () API to Initialize the
Cellular Device Driver.

close

g_sf_cellular_socket0.p_api->close
(g_sf_cellular_socket0.p_ctrl);

This API calls the Cellular Framework’s
lower level Close () API to close the Cellular
Device Driver.

versionGet

g_sf_cellular_socket0.p_api->versionGet
(p_version);

This API retrieves the version for the API
using the version pointer.

1 BT — 2GR, RER, B, APL 7—%, API REiG(k, BIBZEROBIE L EROFEMEHINC OV T,
FSSP 2 —H— X< =2 7))V THEHEY 2— VO APIY 77 LY AZSBBLUTLIEE W,
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CNHOAPLEEIZ, 7TV r—yarydVry befffl Ule 7T — Rk B ET T 5 DICHTEET, chicld
BSD API BE%CHENLS 2V -y b APL B EENE T,

e socket

e close

e connect
e send

e recv

¢ sendto
¢ recvfrom

e select
IVIG—T L —LU—I7DLTF—a—R
ROKIS, YVF—=TL—LI—VEEDLTT—a—RF2RmLlEd, TNHEDOTT—I— Fidssp_err_t. [cFFENE
ER

tTILF—TL—LT—YDIT5—a—F

Error Codes Description

SSP_SUCCESS Call successful

SSP_ERR_CELLULAR_CONFIG_FAILED Configuration failed

SSP_ERR_CELLULAR_INIT_FAILED Initialization failed

SSP_ERR_CELLULAR_TRANSMIT_FAILE | Transmit failed
D

SSP_ERR_CELLULAR_FW_UPTODATE Up to date

SSP_ERR_CELLULAR_FW_UPGRADE_F | Upgrade failed

AILED
SSP_ERR_CELLULAR_FAILED General failure
SSP_ERR_CELLULAR_INVALID_STATE Invalid state

41123 IVS5—T7 L —L7—=9F I 12— ILDEFEDINE

YVIG—=TL—LT=JICE>T, 7TV = a VBB ZREDNTVE R, EXRIEENVAD)LT—N—F
Dr7ED 2= =LLVAIEET BTeHDNHA V2T 1= AWREMENE T, COTL—-LT—=Fid, FI,
2y FI—=I ARy 7 EEEEXBNVT—N—RT 27 EY 2 —)VDA V2T 2 —AIx 58+ v b D APLTHEK
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e Synergy WIVIG—TL—LT—U 7TV r— a3 /A2 Tz—R
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e Synergy V7 b7 73w /r— (SSP) HALA 27 = — A

Path 2 - Using On-Chip Stack

Path 1 = Using NetX as TCP/IP for TCP/IP

Applicatior:i

NetX

NSAL

SF Cellular APIs Socket APls

SF Cellular APIs

ThreadX® y
NetX PPP Stack Configurator

RTOS B0

Cellular Device Driver

SSP HAL Interface

SSP HAL

M 50:IVS—T L—LT7—VFI 21— IVDT TV 5r— a VHE

YVT—=TL—LT=DICE>TT TV =y a VicA V2T =A@y FaiitEh, 77V r—va vid
VIVT—N—FU 7 ETV2—)VOMK, Tubya=v7, @BEziTVET, I—V—i&. COXIRHHA X
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Application Start

I

Application defines SF Cellular configuration
structure

|

Application calls nx_ip_create

:

nx_ip_create internally calls Cellular NSAL PPP
driver which calls framework APIs to initialize,
Provision and connect to a network

.

Cellular NSAL initiates a PPP connection and
creates a PPP channel and receives an IP
address from the celluar network

-

Application is ready to use NX APIs for
communication

M 51: b5 —7 L—LT—9EY 1— VOB — 7V R
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Application Start

|

SF Cellular’s provisioningSet APl internally
activates the socket PDP context and
establishes the cellular network connection

Application defines SF Cellular configuration
structure

|

!

Application calls BSD socket APIs to
communicate over sockets

Application defines socket APIs interface
configuration structure

|

|

Application calls socket API interfaces

Application calls socket APl interface open
function

|

|

Itinternally calls SF Cellular close function
which disables the cellular module

!

It internally calls SF Cellular open APl and
enables the cellular module

Application stop

|

Application calls SF Celluar provisioningSet API
function to provison the cellular module
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Application Start

!

Application calls nx_ip create to create IP
instance and get IP address from the cellular
network

|

Application calls NX APIs to transfer data

|

NSAL driver entry point calls SF Cellular
transmit function

Y

SF Cellular transmit functions calls Cellular
drivers transmit functions

!

Cellular transmits data

!

Transfer Complete

M 53 IS5 —T L—LT—SES1—IbDINT Y FEEY—T VR

ROTO—KICIE, NetX 2 LIc VI =T L—LT—=D 087y bZEIRENKT, ZIEOT—ATE, 7—
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Cellular driver ISR

Is Data Received No

event?

Cellular device driver calls driver’s data

. . Handle events and errors
receive callback function

|
v

Is Network
connection
established?

Cellular driver ISR complete

Cellular driver’s receive callback function
calls SF Cellular callback function, which
will be NSAL receive callback if NSAL is used

-

NSAL calls NetX/NetX Duo deferred
processing callback

.

Receive complete

X542 IWS—T L—LT—SET 21— VDN Y FREY—F VR
« BUEDT L—LTU—213, UFORVS—EY 2 —USHELE T,

NimbeLink CAT3 (NL-SW-LTE-TSVG) Verizon-US

NimbeLink CAT3 (NL-SW-LTE-TEUG) India and Europe
NimbeLink CAT1 (NL-SW-LTE-GELS3-B 35 & U} NL-SW-LTE-GELS3-C)
Quectel BG96 (CAT M1, NB-IoT. #&&T GPRS)

s WRUCKBT77—Ly7 7w T T7L—F (FOTA) E. WINhDEY 2—)LDOILTFT—TL—LT—
JTEYR—FENHEA,

. %?EJ;~»®@WE%T%%@@@%@%ﬁwﬁwfﬁ\%%@SS)UU~Z/~F%§%LT
ZE U,

411247 7)== a3 oA\ IVS—T7 L—LT7—9FJ 1—IVDiAFHAH

COt7yay Tl SSPaAY T4 FaL—2EFALTT TV r—ya iceNs—JLb—LT—VEV2— )%
HAAL HETOWTHAL T,
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F:cobvryarEHEGICE. TaYd o7 FOER. ALy ROBEMN, ALY RADZXEZ Y 7OENM, BXTAZY
JNTDOT Ty 7 DRERICOWTHEL TWARENDD FT, TNEDHBIKEBEL TWiaWGEAIE, ISSP 21—
Y= =27 )] ORFIONL DOhDERBIL T, SSPR—ADT7 TV r— 3 VORI NS DEELE
FEEERET 2 R MERELTIEEY, YIVT—T L —LT—=IEYa—)VET TV r— 3 BT %1,
ROFITRT A% ZERS —4 o 2% LT HAL/Common AL v RISEMLEST, (avV—IL 7L —LU—
78V a—)VDT T 4V M43 g sf_cellular0. T CDAHE1E HIET % [Properties] 71 ¥ R TAETEXT,)

TILS—TL—LT—DED1—ILOBIR—F VR

Stacks Selection

Resource ISDE Tab Sequence
g_sf_cellular_socket0 BSD Threads New Stack> Framework>
Socket using Networking> Cellular > BSD
CAT1/CAT3/Quectel CATM1 Socket using
On-Chip Stack on CAT1/CAT3/Quectel CATM1
CAT1/CAT3/Quectel CATM1 On-Chip Stack on
Cellular Framework CAT1/CAT3/Quectel CATM1

Cellular Framework
g_sf _cellular_0 Cellular Threads New Stack> Framework>
Framework on Networking> Cellular >
CAT1/CAT3/Quectel CATM1 Cellular Framework on
Modem CAT1/CAT3/Quectel CATM1

Modem

New Stack> Framework>
Networking> Cellular > NetX
Port using Cellular
Framework on
sf_cellular_nsal_nx

g_sf_el_nx0 NetX Portusing | Threads
Cellular Framework on
sf_cellular_nsal_nx

ROKNRT &I, sf cellular DEIVT—=TL—LTU—=TETa—)VINALy RAZy ZIBMENhs L, 3V
T4 F 2 =23 EEO— LN )VEY 2 =)V HEIGEIM L £, BINOEEREHEL T5EY 2—)Vid,
Ry T ADTFARDREHZRENE T, FL—DOFNEREINTVEEY a— VIO AZ Y R7avE
Va—IVTT, HFOVHETRENZEY 2 —)VdHEEFZIFHE T, 1 HOREMTIUITEBROA R v 7 CHHTEE
T, EVIDETRENZEY 2—)ViclE, B— LRV EY 12— )VOBERPDPRETT, cNblidA Ty g v ERIGH
BET, (TavZHNTTFAMCESTRENET,) O—LN)VEY 2 —)VOBMAREZEEE, Y2 —ILD
AENC TAdd) EWVWH TFARDEENE T, EVITDORTRENZEVa—)VEI7 Vv I55E, [New] 74V
MEREIN, RGBSR RENE T,
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EV2-IVOBE > TL—LT—ILAY— > e5—TL—LT—7

New Thread Stacks ¢ New Stack > %] Remove

& g_sf_cellular_socketd BSD Socket using CAT1
On-Chip Stack on CAT1 Cellular Framework

A
1

4 g_sf_cellular0 Cellular Framework on CAT1 Modem

Y
] ]
4 SF Cellular &Y Add 5F
Framework Common Communications
Framework
MNew Thread Stacks q,'. Mew Stack> H | Remove

4 g_sf_el_nxD MetX Port using Cellular Framework on sf_cellular_nsal_nx

@

Yy
1 1 |

%9 Add NetX PPP %9 Add Cellular 59 Add Meti Packet
Commen Framework Pool for internal
operation

X 55: €IS —T L—LT7—9FIa—IVDRZYY

FEo A% 7, [Add SF Communications Framework] 70y 7 3 EFERESNTVERA, BETL—LT—7
IIEEBOBEIREDH D F9, HRROMKETIZ. RELL ISR DR 2 12DICTRTRRLTVES
ho —fRINEA T 3 VR FDOEED TY,

 sf_comms_telnet lfE 7 L—LT—7

e sf el_ux_comms_v2 lif§ 7 L—LTU—7

 sf uart_comms #ET7 L—LTU—7
 sf_el_nx_comms @{E 7 L—LT—7 [ JEHESE ]
o sf_el_ux_comms #fE7 L—LT—7 [ FEHESE |

41125 €IV5—TL—LT7—7 I 21— VOB

I—P—BRELTHFICEDE TN T—T L—LT =T &Y 21— )V KT 2080 H D £9, SSPHKY > F
UL FIDARPEEE— Rk ELADREFENEEA BN ENE T (T ZHRTHEHERE NG,
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IhBi, B—LAN)VEY a—)UIEFICIEENT 2 12 DICHRT 2 0ENRD D £9, iz, ZHLUTEHBANFEEL
NIRRT 4 DANEHEAREICED ET, B 7 ENTWAMOTaNRT 2 IZEHETEEH A, TN 5L, ISDED
[Properties] 7« > RO Tldmy 7 &N 0N\ 7 416 d 20y 77 A AV TRENET, TO7 TO—FIckD
KRR 7 AWML E N, LUNTOTFE TORK T 7o —FICHRTRIBIC TS —DHE LI S K> TVET,
A—YP—RT7 T X TEZTXRTOTTNRT  DFFATRERRERGRE L T 74V ME, SSP AV T 4 FaL—2HAD
[Properties] 2 71CH D XA, fHHICBRTE 2 XS ICTDBRORITRLET,

¥ ISDE ZB &, KISRIHREDOREE REND, BV a—VEMERL, THRT 4 REZFANZCENTEET,
CHURIE LWHIBIC 37 B, SSP CORFRZ ST 5 - DICEME TN 7 7 a—FIC A3 REERH O 9,

CATI EILS—TL—LT—OTHOCATI Ao F Vv TRE v #ERAL-BSD V4 v FDOERETE

ISDE Property Value Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking.

Name

g_sf_cellular_socket0

Module name.

VI B0 E 77 4 )L MA, Synergy STG2 Z T 2 70 x 7 MTAHT 28D T, ZOMID MCU DF 7 4L b
il & M PTRE MG E X R B PIREED B D 97,

1 —1

CAT3EILS—TL—LT—UTHDCATI AU FVvTRE YO #ERAL-BSD V4 v FDERETE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking.

Name

g_sf_cellular_socket0

Module name.

Bl E 77 4 )V &, Synergy

& R PTREZR MG E I3 B 75 B AT REMED B D 97,

STG2 ZfiHd %70y 27 MHT2EDTY, ZDfD MCU DT 7 4V k
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Quectel CATM1 £JLS5—T L—LT—4 T®O Quectel CATM1 A F v TXE v o #ERALT=BSD V& v DR

e

ax A&

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking.

Name

g_sf_cellular_socket0

Module name.

Name of generated
initialization function

sf_cellular_qgctcatm1_socket

_init0

Name of generated
initialization function
selection.

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

FEBlOMEE 77 4V M3, Synergy STG2 ZfiHT 270V 27 MIWT2EDTT, DA MCUDT 7 4V k
fifi & T PTREZR ARG E 13 BL75 B ATREMED D D 97,

CAT1 ETFLLEDEILS—TL—LT—H DERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking

On-Chip Stack Support

Enabled, Disabled

Default: Disabled

On-chip stack support
selection

AT Command Retry Count

5

Modem selection

Unlock SIM)

Name g_sf _cellular0 Module name

SIM Pin (Used to Unlock 1111 SIM Pin selection
SIM)

SIM PUK Pin (Used to 12345678 SIM PUK Pin selection
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ISDE Property

Value

Description

Number of Preferred 0 Number of preferred
Operator operator selection
Preferred Operator 1 Name 40422 Preferred operator 1 name

selection

Preferred Operator 1 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 1 name
format selection

Preferred Operator 2 Name

40424

Preferred operator 2 name
selection

Preferred Operator 2 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 2 name
format selection

Preferred Operator 3 Name

40422

Preferred operator 3 name
selection

Preferred Operator 3 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 3 name
format selection

Preferred Operator 4 Name

40424

Preferred operator 4 name
selection

Preferred Operator 4 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 4 name
format selection

Preferred Operator 5 Name

40422

Preferred operator 5 name
selection

Preferred Operator 5 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 5 name
format selection

Operator Select Mode

Auto, Manual, Deregister,
Manual Fallback

Default: Auto

Operator select mode
selection
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ISDE Property Value Description

Operator Name (Manual 40422 Operator name selection
Mode Selection)

Operator Name Format Long, Short, Numeric Operator name format
(Manual Mode Selection) selection

Default: Numeric

Time Zone Update Policy Enabled, Disabled Time zone update policy
selection

Default: Enabled

Receive Data Callback sf_cellular_nsal_recv_callba | Receive data callback
ck selection

Provisioning Callback celr_prov_callback Provisioning callback
selection

Circular Queue Size in Bytes | 256 Circular queue size
selection

SF Communications 512 SF communications

Framework Thread Stack framework thread stack size

Size selection

Numerical priority of SF 5 Numerical priority of SF

Communication Framework communication framework

Thread. Legal values range thread selection

from O through
(TX_MAX_PRIORITIES-1),
where a value of 0
represents the hightest

priority.
Cellular Module Reset 10 IOPORT_PORT_10_PIN_O Cellular module reset 10 pin
Pin 5 selection

VI B0 E 77 4 )L MA, Synergy STG2 2T 2 70T x 7 M 28D T, ZOMID MCU DF 7 4L b
il & M PTRE MG E X R B PIREED B D 97,
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CAT3 ETLLEDEILS—TL—LT—Y DEREE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking

On-Chip Stack Support

Enabled, Disabled

Default: Disabled

On-chip stack support
selection

Modem

TEUG, TSVG

Default: TEUG

Modem selection

AT Retry Command Count

5

AT command retry
command count selection

Name g_sf_cellular0 Module name

SIM Pin (Used to Unlock 1111 SIM Pin selection

SIM)

SIM PUK Pin (Used to 12345678 SIM PUK Pin selection
Unlock SIM)

Number of Preferred 0 Number of preferred
Operator operator selection
Preferred Operator 1 Name 40422 Preferred operator 1 name

selection

Preferred Operator 1 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 1 name
format selection

Preferred Operator 2 Name

40424

Preferred operator 2 name
selection

Preferred Operator 2 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 2 name
format selection
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ISDE Property

Value

Description

Preferred Operator 3 Name

40422

Preferred operator 3 name
selection

Preferred Operator 3 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 3 name
format selection

Preferred Operator 4 Name

40424

Preferred operator 4 name
selection

Preferred Operator 4 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 4 name
format selection

Preferred Operator 5 Name

40422

Preferred operator 5 name
selection

Preferred Operator 5 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 5 name
format selection

Operator Select Mode

Auto, Manual, Deregister,
Manual Fallback

Default: Auto

Operator select mode
selection

Operator Name (Manual
Mode Selection)

40422

Operator name selection

Operator Name Format
(Manual Mode Selection)

Long, Short, Numeric

Default: Numeric

Operator name format
selection

Time Zone Update Policy

Enabled, Disabled

Default: Enabled

Time zone update policy
selection

Receive Data Callback

sf_cellular_nsal_recv_callba
ck

Receive data callback
selection

Provisioning Callback

celr_prov_callback

Provisioning callback
selection
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ISDE Property

Value

Description

Communication Framework
Thread. Legal values range
from 0 through
(TX_MAX_PRIORITIES-1),
where a value of 0
represents the hightest
priority.

Circular Queue Size in Bytes | 256 Circular queue size
selection

SF Communications 512 SF communications

Framework Thread Stack framework thread stack size

Size selection

Numerical priority of SF 5 Numerical priority of SF

communication framework
thread selection

Cellular Module Reset IO
Pin

IOPORT_PORT_10_PIN_0
5

Cellular module reset 10 pin
selection

L HOfEE 77 4 )V Md. Synergy STG2 ZfT 270V 27 NI 28D TT, Z0Ofd MCUDT 7 4 )L k
il & AR AT M R 1 R 2 A REMEA D D 77

Quectel CATM1 ETLEDEILS—I L—LT—HY DEHERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking

On-Chip Stack Support

Enabled, Disabled

Default: Disabled

On-chip stack support
selection

AT Command Retry Count

5

Modem selection

Unlock SIM)

Name g_sf_cellular0 Module name

SIM Pin (Used to Unlock 1111 SIM Pin selection
SIM)

SIM PUK Pin (Used to 12345678 SIM PUK Pin selection
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ISDE Property

Value

Description

Number of Preferred 0 Number of preferred
Operator operator selection
Preferred Operator 1 Name 40422 Preferred operator 1 name

selection

Preferred Operator 1 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 1 name
format selection

Preferred Operator 2 Name

40424

Preferred operator 2 name
selection

Preferred Operator 2 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 2 name
format selection

Preferred Operator 3 Name

40422

Preferred operator 3 name
selection

Preferred Operator 3 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 3 name
format selection

Preferred Operator 4 Name

40424

Preferred operator 4 name
selection

Preferred Operator 4 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 4 name
format selection

Preferred Operator 5 Name

40422

Preferred operator 5 name
selection

Preferred Operator 5 Name
Format

Long, Short, Numeric

Default: Numeric

Preferred operator 5 name
format selection

Operator Select Mode

Auto, Manual, Deregister,
Manual Fallback

Default: Auto

Operator select mode
selection
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ISDE Property Value Description

Operator Name (Manaul 40422 Operator name selection
Mode Selection)

Operator Name Format Long, Short, Numeric Operator name format
(Manual Mode Selection) selection

Default: Numeric

Time Zone Update Policy Enabled, Disabled Time zone update policy
selection

Default: Enabled

Receive Data Callback sf_cellular_nsal_recv_callba | Receive data callback
ck selection

Provisioning Callback celr_prov_callback Provisioning callback
selection

Circular Queue Size in Bytes | 256 Circular queue size
selection

SF Communications 512 SF communications

Framework Thread Stack framework thread stack size

Size selection

Numerical priority of SF 5 Numerical priority of SF

Communication Framework communication framework

Thread. Legal values range thread selection

from O through
(TX_MAX_PRIORITIES-1),
where a value of 0
represents the hightest

priority.
Cellular Module Reset 10 IOPORT_PORT_01_PIN_O Cellular module reset 10 pin
Pin 6 selection
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ISDE Property

Value

Description

Network Scan Sequence

LTE cat.M1-> LTE
Cat.NB1-> GSM, LTE
Cat.M1-> GSM-> LTE
Cat.NB1, GSM-> LTE
Cat.NB1-> LTE Cat.M1,
GSM-> LTE Cat.M1-> LTE
Cat.NB1, LTE Cat.NB1 ->
LTE Cat.M1 -> GSM, LTE
Cat.NB1 -> GSM -> LTE
Cat.M1

Default: LTE cat.M1-> LTE
Cat.NB1-> GSM

Network scan sequence
selection

WO ET 7 4 )V ME, Synergy STG2 2T 270y =7 MIHT 26D TT, ZOftid MCU DT 7 4 b
fiEl & (EF P RE /R RS B X B2 B [ REMED D D £ 5

TS —TL—LT—YHEBA VR D ADBERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking.

FE Bl L 77 4V M3, Synergy STG2 ZfiHT 270V 27 MIWT 2EDTT, DA MCUDT 7 4V k
fifi & T PTREZ ARG E 13 B3 B ATREMED D D 97,

YT —TL—LT—7 7% Uz NetX R— h DHERL

WL, =L RNV RIAN—TRIDEOREDHET T IV MREDOEET LZHENH D, THUIAL Y RAZ Y
770 ZIFROTFANTRENE T, —HBOMK T 0/8T 1 1&, 7 L—LT— 7 DNEYNEET % 72 DICRFED
HICRETZHENHD, TNEEAY 7ENTOTA—Y—RBEHETEE YA, XOEIC, O—LNVEV 2—)b
O [properties] £ 7> 3 Y DTXRTOFREZRLET,
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sf_cellular_nsal_nx EDQEILF—TL—LT—9 ZFHT % NetX R— F DERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enable or disable the
parameter checking

Thread

Default: BSP
Name g_sf_el_nx0 Module name
PPP Stack Size in Bytes 2048 PPP stack size selection
Name g_nx_ppp0 Module name
Numerical priority of PPP 3 Specify the PPP thread

priority. The priority must be
lower than IP Helper thread.
Legal values range from 0
through
(TX_MAX_PRIORITIES-1),
where a value of 0
represents the highest
priority.

Authentication Method

None, PAP, CHAP

Default: None

Authentication method
selection

Invalid Packet Handler
Callback

NULL

Invalid packet handler
callback selection

Link Down Callback

ppp_link_down_ callback

Link down callback selection

Link Up Callback

ppp_link_up_callback

Link up callback selection

Callback

PAP Login Callback NULL A user callback function can
be provided.

PAP Verify Login Callback NULL A user callback function can
be provided.

Get Challenges Values NULL A user callback function can

Callback be provided.

Get Responder Values NULL A user callback function can

be provided.
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ISDE Property

Value

Description

commas for separation)

Get Verification Callback NULL A user callback function can
be provided.

Local IPv4 Address (use 0,0,0,0 Local IPv4 address selection

commas for separation)

Peer IPv4 Address (use 0,0,0,0 Peer IPv4 address selection

HEflOfEE 77 4 )V b &, Synergy
i & i AT RE R RSB 1 X B2 B P REEDY D 0 K 9

NetX PPP £ 4 VR 2 Y ADIEREETE

ISDE Property

Value

Description

Name

g_nx_ppp_commonO

Module name

TE:BlOfEE T 7 4 )V d. Synergy
fif & T T REZ ARG E 13 B/ 2 ATREMED D D 97,

NetX /845y F T—ILf VRAZ D ADEBHRETE

ISDE Property

Value

Description

Name g_packet_pool0 Module name
Packet Size (bytes) 640 Packet size selection
Number of Packets in Pool 16 Number of packets in pool

selection

Name of generated
initialization function

packet_pool_init0

Name of generated
initilization function selection

Auto initialization

Enable, Disable

Default: Enable

Auto initialization selection

EOME 77 x )V M, Synergy
fiE & AEFH T RE /RS E (3 B2 B TREMED B D £ 9,

STG2 ZfiHd 570y 27 MIKHTBEDTY, DD MCUDT 7 4Lk

STG2 2570y 7 MIKT 28 DTY, ZOMD MCU DT T 4+ )bk

STG2 2570y 27 MIKT 28 DTY, ZOMD MCUDT T 4V k
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nx ED NetX 84 VR4 D ADERETE

ISDE Property Value Description
Name of generated nx_common_init0 Name of generated
initialization function initialization function
selection
Auto initialization Enable, Disable Auto initialization selection

Default: Enable

(L BIOMEE 77 4 )V b3, Synergy STG2 ZEHT 270 27 M 2D TT, ZOMD MCUDT T 4 )bk
@Uﬁ)ﬂ?ﬁﬁtﬂ‘%ﬁi ESFRE B RN DD X7,

T2 =)D T ANT ¢ ZEEDKFIE, i SSP 2> 7 ¢ Fa L—X 54593 [Properties] 1 > R0 %
NG C E TIRESINF T,

YINT—=TVL—LT—=TET a—=)VD7 1y TRk
YIVT—=TVL—LT—=TEY a—)Vid, BERENRFEOT—LAN)VEY a— )Wz ray 7= HHLET,
YNVFG—=TL—LT—=TEY a—)IVDY UKL

YIVTG—TL— LT =7 EV 2—)ViE, BIREN -0 — LNV EY 2 — )UIkET A ANE e v 2R L E

o

41126 77V 75— arTOEIVSI—TL—LI7—7EI 21— IVOER

— Wz T =7 TV =3 TR, BEDZ IE, BREADEIVT—FY 2 —)VA Ry ZIZH-DINT SSP IC
KoTHEAENET, AV T4 F2L—2EFHLTIP A VAR VANV T—T L —LU—7 LHIBMENS
EL.PPP ARy IMNTL—LT—70— L LTEENET, /2. NSALBXGUEILT—FNA ARSI A/N—O—
REEZENE T, IV T—0FHkE. BEERI— FOKREITY,

7‘*—5(%?‘%}: ICMP O ping (&, L—H—AEINT 53— FORAITY, I—HP—PANLITY Y 7P T FL
< ping EORZAF L. ping L AR A% Hfad 3‘55{3’:?3‘37)@%3‘ PPP UV ORIV PPUYIT T, )b
7 T Y Iy OlDIC A=)y JEERETH LN TEET,

—fET TV r—2a v TV =T L= LT — I 2T 2BEOFIAERD LB D TI,
1) ERENa— Rick 3981t

2) nx_ip_status_check API Z{if] L7z V) > 7 {7 Ok

3) nx_icmp_ping API ZfH L7z %y FU—2 D ping

4) nx_event_flags_set API 2 L7cA NV v T ST DF 2w 7

ROMNG, —fRi&TNEZR LTl OBfE7 1—X T,
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X 56: €IV —EY 21— IVOMERLEFRA L7 75— a o7 0—

4113NXEE7L—LT—7

1. Initialization
Generated Code

4

2. Waitfor Link
nx _ip status check

Y

3. Ping the network
nx_icmp_ping

Y

4. Check event flag
nx_event_flags set

NXGEET7 L—LT—2&, WBETL—LT—07 TV r— 3 VNS LN)LD APL 233 L. Synergy MCU

FEOA—=H 2y bRV T 2 IV EEHL XY,

F:COEY2—UE, 5OV Y —ATHIFRENAA[REMNH 5 T & 2779 721 SSP Rev 1.5.0 TIEHERHC /XD
FLize COTYa—)UEFHLTWAMEDTTY 27 M sf_comms_telnet 7 L—LT—2ICBfTL, TXTOD

FRDERETld sf_comms_telnet 295 C &2 #ERL X T,

41.13.1NetXBE7L—L7—VFEV 21— IVOBFE

o A=Y %W bk ETNHNALRNIVOEGEENT R—RENETH, 7V r— 3 ya— RELZHET I
UART *® USB #f5 I flifIcEZH X £,
o BT 7L ADIDOF v vy 7Y R—FLET,

e Thread WS IZI 2 —T v IV REARY N TS T RN THEHLET,
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Application

Framework

Communications Framework
sf_el_nx_comms

Frameworks \

NetX Telnet Server
g_nx_telnet_server

NetX Network Driver

ThreadX®
RTOS Framework

NetX on nx

HAL Driver /

NetX Network Driver

BSP

X 57:NetX s @E7L—LT7—VFJa—1b7OvIE

41.13.2NetXBET7 L—LT—7FJ 1—ILD APl DEIE
NetX BE7 L—LT—7EYa—)id, USBHdiznLicA—7>, 7a—X, U—F, 514 D APl ZERL X

9o fERATAEZR T XTD APIOY X b, APIFEUH L ORI, % API OffHZAFHIAN, ROKRICHFINK T, AT7—X
AR D HDFEIE API ERRDHZICH D £9,

NetX BETL—LT—9FEDa1—/LO APl DEH

Function Name Example API Call and Description

open g_sf_comms0.p_api->open(g_sf_comms0.p
_ctrl, g_sf comms0.p_cfg);

Initialize communications driver.

close g_sf_comms0.p_api->close(g_sf_comms0.p
_ctrl);

Clean up communications driver.
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Function Name

Example API Call and Description

read

g_sf_comms0.p_api->read(g_sf_commsO0.p
_ctrl, &destination, bytes, timeout);

Read data from communications driver. This
call will return after the number of bytes
requested is read or if a timeout occurs while
waiting for access to the driver.

write

g_sf_comms0.p_api->write(g_sf_comms0.p
_ctrl, &source, bytes, timeout);

Write data to communications driver. This
call will return after all bytes are written or if
a timeout occurs while waiting for access to
the driver.

lock

g_sf_comms0.p_api->lock(g_sf_comms0.p_
ctrl, lock_type, timeout);

Lock the communications driver. Reserve
exclusive access to the communications
driver.

unlock

g_sf_comms0.p_api->unlock(g_sf_comms0.
p_ctrl, lock_type);

Unlock the communications driver. Release
exclusive access to the communications
driver.

versionGet

g_sf_comms0.p_api->version(&version);

Store the driver version in the provided
version pointer.

T BT — 2GR, TESE, ER. APL 7— X, AP Rtk BIECEBOBIE & EROFMEHIAICOV T,
ISSP 2—H— A<= 27 )V THEEY 12— VO APIY 77 LY ARBBLTIIEE W,
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Name Description
SSP_SUCCESS Channel opened successfully.
SSP_ERR_IN_USE Channel already in use.
SSP_ERR_ASSERTION Pointer to UART control block or

configuration structure is NULL.

SSP_ERR_INTERNAL Internal error occurs.
SSP_ERR_TIMEOUT Timeout error.
SSP_ERR_NOT_OPEN Module is not opened.

E:B—=L RV RIAN=IC L THFOL T —O— MR ENZGEDRDDET, INTOREAT—Z AR D f#
DEFICDOVTIE, ISSP A=Y= =a 7)) THEEY 2—)VOAPIV 77 LV AZBIRLTL T,

41133 NetX BIE7 L—LT7—V TV 12— ILOEEDOHIE

NetXJlfE 7 L—LT—=7IC &> T, A= 2w FR—= R 2N Ul LT WA E N E 9, /1 L)L AP
FAEUE, MiDHERiFRE (UART % USB 2 L) L HEMENH 578, 77V r— 3 a— ReAHE I Eilc g
ZYIDBEZ LT ENTEET,

CDEY 2—)ViE, sf_comms_api_t:open API Zfif L7z EY 2 —)LDA—T> & sf comms_api_t:close API g
HUzEY 2a—NDr7u—X%Y R R—FLET, V—NFid sf_comms_api_tiread APl IC K> THEEIN, 71 M
sf_comms_api_tzwrite APLIC &> CHEINE T, I—)VENK APLEBDHEL COAEZETEY a—)bEay J
9% sf_comms_api_t:read *° sf_comms_api_t:write £ 13 ¥ D . sf_comms_api_t:lock APL &, RILEY 2 —)bA
A% Y AxF LT sf_comms_api_t:unlock APL W I—)VENZETEY a—)bzny 7 LET, HiffL%% NetX F
FTAN—TRE I—P—NDIPT FLAE 2y FT—IRATEZRR L A=V 2y FF vy XV ERRZLETEET,

NetX @E7 L—LU—7EY 12— )VOBEICET % EE TR HIH & IR
NetX WE7 L—LTU—7 €Y 2 —)VOBEICE T % B AT EHE

o A=Y Xy ;XY T TV T, MCU DEFEICIE U T RMI 7213 MIL Z i TE £ 9,
NetX J#ET L—LT—2EY 2 —)VOFHEIC T % HIFREIE

.%?gyl—w@@ﬁmﬁjé%@@@%@%ﬁﬁ?@fﬁ\%ﬁ@&?UU—X/—F%%%LT
ZEU,

4113477V 75— a7 D NetXBE7 L—LT—V Y 21— IVD§EHAFH

Dty ayTiE, SSPAVT 4 FaL—RZEHLTT 7V r—va Vi NetX @57 L—LI =V €I a—)
FHMAALITEIC DWW TCEAL E 9,

F:cobryarEHEEICE. Tad s 7 FOER. ALy ROBI. ALY RADZX Ry 708N, BXTAZY
JNTOT Y 7ORBICOVTHEL TV HLEAH D £, TNHEOHHAICKHIEL TWEWVWEEE, [SSP 1—
P— A= 2 7)) ORFIIONLE DOMDERBIL T, SSPR—ADT7 TV r— 3 VORI NS DEELE
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FIEZEIT 2 /2R LT EE W, NetXMBE T L— LT — VY 2 —)V27 TV — a3 VIBing 312,
RORITRT ARy ZEINY —7 > 2% #H LT HAL/Common ALy RICEMULET, NetX @7 L —LTU—7
BV a—)IVDT 7 4)V b4iE g_sf_comms0. T, DA, *I5d % [Properties] 7« > RYTEETEET,)

NetX BIET7 L—LT—VEV1—ILOBERV—T VR

Resource

Stacks Selection
ISDE Tab Sequence

g_sf_comms0 NetX
Communications
Framework on
sf_el_nx_comms

Threads New Stack> Framework>
Connectivity> NetX
Communications
Framework on
sf_el_nx_comms

ROBNTRT LS, sf el nx_comms D NetX s@ETL—LT—TET 2 —)UINZALw RAXw ZIGENENS L,
VT4 Falb—FR30EEO—LAN)VEY 2 —)VEHEMNSGEIMU X9, BINOMKERENEETEEY 12—V
. R 7 ADTFAMWREARRENE T, FJL—DHEDWRRENTVAREY 22— )VIIEARIOAZ Y R7a v
EV2)VTT, HOHTRINDEY 12— )V AT, 1 BOHRBINT SO A 2y 7 THHTE
¥, EVVOMTRENBZEY 2—)UIciE, O—LN)VEY 2 —)VOEIRDRETT, ChHizAr Ty avEki
HE T, (v IVATTFAMIE> TRENET,) O—LNVEY 2 —)VOBINHBHAEZLEAEX, £V a—)b
OFBHIC TAAd) EWVWSI TFARDEENE T, EVIDBETREINZEY a—)VEI7U v 7T 5L, [New]| 742
VHEREN, AlRERBEINENERENE T,

New Thread Stacks &) New Stack > 3] Remove

4 g_sf_comms0 Communications Framework on
sf_el_nx_comms

®
ry
I I
¢ [DEPRECATED] % Add NetX Port (Select
g_nx_telnet_serverd 'Use’ and add the
NetX Telnet Server on same instance as on
nx_telnet_server the bottom left)

A
|

S [DEPRECATED] g_nx0

NetX on nx

A
|

% Add NetX Network
Driver

B 58:NetX BEZL—LT7—IFI1—IVDRZY Y
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FEDRAZ Y 7T, NetX % b T —% KT 43— (NetX Duo A% v 7 DIE1E NetX Duo %y b7 —27 RS54 3—)
BEEREINTVEE A, %Y FT—=7 RIAN—IIEROFEIREDH D £9, KOROMEE TIE, HED
ICHEMEIC R B DR 5 T2DICTRTIIR LTV E YA, AMREARL T a d MCU 2—7 ' Mo ko THED
FIH, —~fRNEA T a3 3RO LB TT,

« nxd_ppp L@ PPP % f#iff] 9" % NetX Duo H— h

o sf_el_nx _[® NetX R— k ETHER

o sf cellular_nsal nx FOYIVFG—T L —LT—7ZFHT % NetX R— k
 nx_ppp D PPP ZffH 9 % NetX R—h

o sf_wifi_nsal_nx FCWi-Fi 7L —LTU—27%Z{EHT % NetX R— Tk

41.13.5NetX BIE7 L—LT7—V I 21— ILDIERL

I—P—ZRELFHEICEDE T, NetX @ETL—LTY—ZEY 21— )UK T 20ENH D £, SSP K ¢
YR TIE, BDARLENEE— Ra EQADRGEEIIEE N EIINICGERI SN E ST (Try ZHARTHFAZR RSN
%), TNBlE, O—LRNVEY 2= )UDERICEEIT 5 12 DICHRT 20 ERH O 4, £z, ZHLUTLHEAD
BELRWTOINT 4 OADEHAEEICEZDET, Qv 7 ENTWA MO TaRT A BEETEETA, N5,
ISDE O [Properties] 7 4 > Ry Cld 0y 7 N T ST 2 IcidT 50y 774 AV TRENET, 2O7 Ta—F
I X DK T T AN E N, LUFTOFE TORK T 70 —FICHARTRIBICZ T —DRELICS S B> T0E
T, A—YP—NT7 VLA TELZTXRTOTRT ¢ O ARERMBEREE T 74V ME, SSP AV T 4 Fal—4
N [Properties] 2 71cH D £H, BHICBHTES X HICTDHROERITIRLET,

[T ISDE ZHi & . RITRIHMKROREZ RGNS, €V a—)V2IER L, TaRT A REZRND T ENTEEXT,
CHUTIELWHINNC AT B, SSP TORREZ AT 2 edIchMs TREN) 77T a—FIcE 2 aEEND D £9,

sf_el_nx_comms LD NetX @EET L—LT—V ED 21— ILDOEKETE

ISDE Property Value Description

Parameter Checking BSP, Enabled, Disabled Enable or disable the

parameter checking.
Default: BSP

Name g_sf_comms0 Module name.

Channel 0 Underlying channel used by
Ethernet driver.

IP Address Byte 1 192 IP Address Byte 1 selection

IP Address Byte 2 168 IP Address Byte 2 selection

IP Address Byte 3 0 IP Address Byte 3 selection

IP Address Byte 4 0 IP Address Byte 4 selection
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ISDE Property Value Description

Subnet Mask Byte 1 255 Subnet Mask Byte 1
selection

Subnet Mask Byte 2 255 Subnet Mask Byte 2
selection

Subnet Mask Byte 3 255 Subnet Mask Byte 3
selection

Subnet Mask Byte 4 0 Subnet Mask Byte 4
selection

Name of generated sf_comms_init0 Name of generated

initialized function initialized function

Auto Initialization Enable, Disable Auto initialization selection

Default: Enable

FEBlOMEE 77 4V M3, Synergy STG2 ZfiHT 270V 27 MIWT2EDTT, DA MCUDT 7 4V k
fifi & T PTREZR ARG E 13 BL75 B ATREMED D D 97,

774N FDADBENLE LG REHDET, e xd, 77V r—2a Vb Uleias P 7 FLADER
IMOIOBAEN DD E T, B—LNVZAR Y JEY 2 —)VTHRATHER 7037 12DV TR, BIROTHIZTNT
CORDET Y a YTl T0ET,

HO—=LANVEY 2 —)VDTTST ¢ FEDK P GEFIE SSP AT ¢ F a2 L—2h 559 % [Properties] ¥ ¢
VERYERNBC ETHREEINET,

NetXJ#E7 L—LT—27Du—L~N)VEY 2 —)VOREK

WH, B—L NV RIAN=TRIDBOREDHZT T 4V NREDNDEET Z0EDNH D, THUIAL Y KA XYy
770y ZITROTFRA RN TRENE T, ORI 08T 1 1&, 7 L—LT—7 P EYNlEEd % 7z I fiE o
HICRETZRENDHD, ZTNHIEH Y 7ENTOTLI—P—IEHETE LA, ROXIC, B—LN)VEV 2—)b
O [properties] ¥ 7 3 VDTN TOHRERRLET,

NetX Telnet H—/\—DIEK BT

ISDE Property Value Description

Name g_nx_telnet_server0 Module name
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ISDE Property

Value

Description

Show deprecation warning

Enabled, Disabled

Default: Enabled

Show deprecation warning
selection

T Bloffe 77 4V M3, Synergy
fH & AGF ATRE RS RGRE 13 S5 B TREMEAN D D K9,

nx ED NetX EZ 12— ILDERETE

ISDE Property

Value

Description

Name

g_nx0

Module name

Show deprecation warning

Enabled, Disabled

Default: Enabled

Show deprecation warning
selection

STG2 ZfiHd %70y 27 MIHT2EDTY, ZOfD MCU DT 7 4V k

- HlofEE 77 4 )V M, Synergy STG2 Z{fT2 70y 27 MHT 25 DTY, ZOMD MCU DT 7+ )L k

fiE &AL AT REZ SRR E 3 5275 B Al BEMED D © F97,

E TV a— DTN T ¢ REDKEG, EHIESSP IV T 4 Fa L—2Z D 50ET % [Properties] 7 1 >~ R 7%

HNB T ETREESNE T,

NetX5@BETL—LT—7ET 2 —)LD 70y 7Rk

A=Yy bRV T 2 F)VEY 21—V PCLKA Z 70y 7V —AL UTHHA L E Y, THhid. ISDE O [Clocks] #ik

2T L TRETEET,

NetX @ETL—LTY—7EY 2—)LDY VKK

A=Y 2w bRV T2 I)IVEY 2 =)V, MCUDE VML TINET NA A EBELET, /0 EViE, ST
A ADELECE S KO ITERL THT 2080 H D 97, XD [SSP configuration] 7 1 ~ FYNTOE > DiE
R RL, ZORDEIZA—Y 2y FEVORERFIZERLTOET,
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ETHERC1 O E VEIRS—7 VR

Resource

ISDE Tab

Pin selection Sequence

Ethernet

Pins

Select Peripherals >
Connectivity:ETHERC >
ETHERC1:RMII

TEEIRY—7 2 ATIE, ETHERCL DR I AN—ICREN—F T 27 2—=7 v b THEH LZBELTVET,

ETHERC1 M E U#RHRE

Pin Configuration
Property

Value

Description

Pin Group Selection

Mixed, A only

Default: A only

Select pin group.

Operating Mode

Disabled, Custom, RMII

Default: Disabled

Select RMII for operation in
RMMI mode.

REF50CK P701 REF50 Clock.
TXDO P700 TX DO Pin.

TXD1 P406 TX D1 Pin.
TXD_EN P405 TX D Enable Pin.
RXDO P700 RX DO Pin.
RXD1 P406 RX D1 Pin.
RXD_EN P405 RX D Enable Pin.
CRS_DV P705 CRS DV Pin.
MDC P403 MDC Pin.

MDIO P404 MD 10 Pin.
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T Bl Synergy STG2 BK U SK-S7G2 Fv Mg 570V 27 MW 5EDTY, D Synergy F

& At Synergy MCU TII i FTREZ © 2 REREE DN 2 5 FTREMED H D £ 9,

41136 77V r—2a v TO NetX i BEZ7L—LT7— VI 21— IVDER

TI)r—2a YT NetXBETL—LT—7EY a—NVEHEHTEEO—RNEFIHIXD EBD TY,

) sf_comms_api_t:open APl ZfiH LT, NX#E7 L—LY—7Z4Ht L X9,

) sf_comms_api_t:lock API 2 L C. #BEORDICTF v 1)bzry 7 LET WBEZSLE).
) sf_comms_api_tiread API ZfiHI LT, 7—XZ%2EL X,
)
)

W DN =

5
Y.

6) sf_comms_api_t:close API Z{iHH LT, FvxI)VZEALCE T,

sf_comms_api_t:write APl ZfiHHL T, 7—2ZXELE T,
sf_comms_api_t:unlock API 2~ > R U CHEBGREHOT v )LDy 7 2k L £ (2

CNEO—fRNETFIEZ, ROKO@EE OBE70—IIRLE T,

X 59: —fiz89% NetX i&BfS

1. Initialize framework
open

!

2. Lock channel
lock

|

3. Receive data
read

|

4. Send data
write

|

5. Unlock channel
unlock

!

6. Close channel
close

ZL—=LI7—9FJa—=Ib7FVr—avyn70—H

R11UM0091JU0110 Rev.1.10
2019.03.01

RENESAS

368 of 1897



> IR
SZEH
Synergy Software Package User’s Manual

EJ1—IVOWE > 7L—LT7—9 L 1Y — > Telnet 5 BET7L—LT—%

4114 Telnet  BE7L—LT—7

NXGEET7 L—LT—2&, WETL—LT—=07 TV r— 3 A LN)VD APL 2L L., Synergy MCU L0
A=Yy bR T IV ZEHLET,

41141 Telnet BETL—LT7—7EJ 21— IVDRER

« A=Yy b ETNA LNVOERIEDY R— h ENK A, API 22591 UART *» USB fiilc
HICEETEET,
« Y 7R ADRDDOF v 3y FTFR—-FLET,

o Thread MEFEEIEI 2 —T Vv IV AEARNY T T 72N THHALE T,

Application

Framewark

Telnet Communications Framework
sf_comms_telnet

Framewark

NetX Telnet Server

ThreadX® Framewark
RTOS

NetX IP Instance NetX Telnet Common

Framewark

NetX Packet Pool N
NetX Common on nxd e Packet Foo NetX Network Driver
Instance

Framewark

NetX Common on nxd

BSP

X 60:Telnet @E7L—L7—92FEVa1—1bDO7AavIH
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41.14.2Telnet BEET L—LT—7FJ 1—IV0) APl DEIE

Telnet BE7 L—LT—7EY 2 —)Vid, €EVa2a—NVDA=T >, V=R, I, av7, gy 7R 7o—x
2179 API ZER L X, AAREATNTO APIDY A~ APLIFUHI L OfIl, % API O HIZLFIAN, RDKIC
BENET, AT —ZARDHDOEZ API ZEHIRDRICH D £,

Telnet BET L—LT—IED21—ILD APl DEH

Function Name

Example API Call and Description

open

g_sf_comms_telnet0.p_api->open
(g_sf_comms_telnet0.p_ctrl,
g_sf_comms_telnet0.p_cfg);

Initializes module.

read

g_sf_comms_telnet0.p_api->read
(g_sf_comms_telnet0.p_ctrl, p_dest, bytes,
timeout);

Read a number of bytes of data into the
destination.

write

g_ sf_comms_telnet0.p_api->write
(g_sf_comms_telnet0.p_ctrl, P_src, bytes,
timeout);

Write a number of bytes from the source.

lock

g_sf_comms_telnet0.p_api->lock
(g_sf_comms_telnet0.p_ctrl, locktype,
timeout);

Acquire lock type for the Telnet comms
instance.

unlock

g_sf_comms_telnet0.p_api->unlock
(g_sf_comms_telnet0.p_ctrl, locktype);

Release the lock type for the Telnet comms
inctance.
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Function Name

Example API Call and Description

close g_sf_comms_telnet0.p_api->close
(g_sf_comms_telnet0.p_ctrl);
Disconnect Telnet server and clean up
resources.

versionGet 9_

sf_comms_telnet0.p_api->versionGet(&vers

ion);

Gets version and stores it in provided
version pointer.

TE - BB — 2 Mgk, RUER, EFR. APL 7—X, API Mgk, BIBZEBOEIE L EROFHEHRIIC DV TIE,

ISSP 2—H'— A~ =a7)V] CEEHEY 2—IVDOAPIV 77 LY AEBIBLTLEE W,

AT—2ARYIE

Name

Description

SSP_SUCCESS

API Call Successful.

SSP_ERR_INVALID_ARGUMENT

Parameter has invalid value.

SSP_ERR_INTERNAL

An internal TheadX error has occurred.

SSP_ERR_NOT_OPEN

Unit is not open

SSP_ERR_ASSERTION

A parameter is NULL.

SSP_ERR_IN_USE

Peripheral is still running in another mode;
perform Close first.

SSP_ERR_UNSUPPORTED

Command not supported.

SSP_ERR_OUT_OF_MEMORY

Can't allocate pool memory.

SSP_ERR_TIMEOUT

An event timed out.

E: 0= NV R IAN—ICE > THBO LT —a— FNRENZ AN H D X9, IXTOHAT—Z AR f

DEFHRICDWVTUE, TSSP 2—Y' =AY =a7)V] THEEY 2—IVDAPLY 77 LV A%

LTLEE L,
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41.143Telnet BEET L—LT7— VT 21— ILOEEDOHIE

NX L0 Telnet 29 2i@ET7 L—LT—7IC&X>T, A=Y %y bAR— 2N ULMEH LR TWERD RSN
9, NALNVAPLIE, fioBi 7 b )b (UART ° USB 7% &) & HIfMEMNH 5728, APl 22 HE 9 ICfiHIC
FERYIDBZZTENTEET,

TL—=LT—=7IC &> THR=F N TV BEEICIE, sf_comms_api_t:open APl Zflif LTz &Y 2 — )L O#IHIk L,
sf_comms_api_t:close APl ZffH L7z EY 2 —)LD 7 a—XhH 0D £F, i@EDY — i sf_comms_api_tiread API
K& o THREIN, BEDT A M sf_comms_api_tzwrite API Ic &> TREENE T, sf comms_api_t:read &
sf_comms_api_tzwrite (¥, I—)VENTz APLDEIEL TV AT EY 2a— 20y 7 LT,

sf_comms_api_t:lock API (&, RICEY 2—)bA Y A% A LT sf_comms_api_t:unlock APl Aa—)LE N5 %
TEYVa—)bzuy 7 LET, UKD, RO AP B O — )VICEG I 2 RICTE TT AT ENTEET,

HiEL2 NetX RIAN=TW,. P77 RLA, 2w hIT—=IZAT, A=Y bF ¥ 2IVOEHITR—FEh
F9, HIO@EEREE (USBARE) DMERESNEEHE. ZTOA Y E T 21— ADERIEHOO—LN)VEY 2 — VKRR
TEMEIHENET, LEAST, 77— 300 — RZ—YIEHET2RENT L, HREDAREZEHLE
T, 7TV — 3 VIANVTIRRIL APL a— VAR SN E 4,

Telnet J@1E 7 L— LT —2EY 2 —)VOWEIC BT % S im0 & IR

Telnet J{E 7 L— LT —27 €Y 2 —)VOWMIEICINT % BB A a3

« A=Y %y bRXUT 2TV T MCU DREFEICIE U T RMIT £72id MII 2 TE £,
Telnet ilif5 7 L— LU — 2 €Y 2 —)VOBEICBIS 5 IR

. %?gyl—w®%¢t%¢5%@@@%@$ﬁwowfm\%ﬁ@Sﬁ)UU~x/~b%§%Lf
ZEUY,

411447 7V r—avAD Telnet BEZL—LT7—7 Y 12— IVDiHIAH

Oty a TR SSP AV T4 Falb—2Z2HHLTT 7 r— a3 VI Tenet @BE7 L— LT — V€Y a—)
AL FTIEIC DOV TEHIAL £ 9,

H:coXryaryzZBIcd,. 7adc 7 FOfFR. ALy ROBEM, ALy RADZAZ Y 708N, BEUTAZ Y
TJHNTOT T 7 OBRICOWTHEL TWERENDH D FT, TNSDOEFICKHIEL TWARWEEIE, ISSP a—
P A= a7 )V DRAIONE DODhDERBIBL T, SSPR—ADT ) r— 3 VOEREHC NS DEREL R
FIEAEIT 2 T HERHERL T,

Telnet BET L—LT =V a—)VET TV r— 3 V@Ciﬁf]ﬂ?‘% WK RORITRT AR Y 7%{){1‘\/‘—’7‘ VA%
ffif LT HAL/Common AL v RiZBEMLUET, (Telnet MIETL—LT—7 TV a— VDT 7 +)V M4
sf_comms_telnet0. T9, T DHH1IE. XHInd 2 [Properties] 7~ RUTEHETEXT,)
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Telnet BET L—LT—Y ES 21— LOBRI—T VR

Resource

ISDE Tab

Stacks Selection
Sequence

sf_comms_telnet0 Telnet
Communications
Framework on
sf_comms_telnet

Threads

New Stack> Framework>
Connectivity> Telnet
Communications
Framework on

sf_ comms_telnet

ROKNRT & 51T, sf_comms_telnet D Telnet ET L—L T =7 a—)VBA Ly RAZ v ZiBmEns k.
VT 4 F a2 Lb—REHEEO—LN)VEY 2 — )V HEINGEIN L 9, BINOEEIEREZHEE T 5 12—
E. Ry 7 ADTFFAMDBRBARRENE T, JL—DHEHERRENTVEREY 2 —)VIFARDAZ Y R7a v
EVa—=)VTT, VR TRENDTEY a— VA F AT, 1 RORBINTEERDO R Xy 7 CHEATE
¥, UVVOHTRENDEY 2—)UIcE, O—LN)VEY 2 —)VOEIRDRETT, ThHidt Ty avErki
HRETT, (Y IJNTTFANMIES TRENET,) O—LN)VEY 2 —)VDBMPLELRLGEE, £V 2a—)V
OFBHIC TAAd) WS TFAMDEENEZ T, EVIDHTRENBZEI a—=)VE7 Vv 755L, [New] 742
VINEREN, AEERENESN R RENE T,
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New Thread Stacks

& | New Stack > % | Remove

d” sf_comms_telnet) Communications Framework on sf_comms_telnet

4 g_telnet_server0 NetX Duo Telnet Server

42 g_ip0 NetX Duo IP Instance

4% NetX Duo Telnet
Commen

A

47 NetX Duo Common 47 g_packet_pool0 NetX | | 9 Add NetX Duo
on nxd Duo Packet Pool Network Driver
Instance

'y A

I I
%% Add NetX Duo Source 42 NetX Duo Common
[Optional] on nxd

A
I

% Add NetX Duo Source
[Optional]

X 61:Telnet :E7L—LT7—UFIJa1—IVDAZYY

4.1.145Telnet SEET7L—LT7—V I 12— VDB

I—P—RBRELEIEICEDE T, Telnet BE 7 L—LT—7 TV a—)VeflT 2081 H 0 £3, SSP MK «
Y RUTIE, B0AHREEE— g EXADOREEREEDHENCGEKN ENE T (T ZHRTHRERE N
%), INBE, B—LANWEY 2 —)UDEEIEINT 27D T 20 ENH D ET, £z, BELTEHED
FKELBENTONNT 4 OADEHAGEICEDET, v 7 ENTVAMMO TR T BEETEE A, TIN5,
ISDE O [Properties] 7 4 > Ry Cld 0y 7 ENET ST 2 IcidT 20y 7 74 AV TRENET, 2O7 Ta—F
I K DR 7 0 AHMERR L E N, LIATO FEI CORRY 70 —FIC R TRIBICZ T = RE LIS K E-2TV0E
T, A—P—NT7 T XA TEZITNTDOTT ¢ OfFHATRERMBGEE L 7T 7 AV ME, SSPaY 7 4 Fal—4
WO [Properties] Z71CH D XIH, fEHICBRTEZEXICTOROEITIRLET,

£ ISDE ZBH & . RITRTHMERDOREZ RGNS, BV 2 — )V EIEEL, THRT 4 RERRNS LN TEEXT,
CTHFELWVHINNCENL B, SSP TORY 2T 2 7bICHMNE THEMN) 7 7T u—FIx RN H D £,
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sf_comms_telnet £ Telnet BIET L—LT—V ED 21— L DERERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enable or disable the
parameter checking

Default: BSP
Packet size in pool memory | 1536 Packet size in pool memory
(bytes) selection
Packets to allocate in pool 5 Packets to allocate in pool
memory (units) memory selection
Timeout for internal options 10 Timeout for internal options
(ticks) selection
Maximum number of 4 Maximum instances that can
instances be open at any given time
Name sf_comms_telnet0 Module name

Name of generated
initialization function

sf_comms_telnet_init0

Name of generated
initialization selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

Bl E 77 4 )V &, Synergy

& R PTREZR MG E I3 B 75 B AT REMED B D 97,

STG2 ZfiHd 2370y 27 MIHT 28D T, ZOfD MCU DT 7 4V k

O—LANJVEY 2 —)IVDEEIE. T 74V UAOFRENLE LV L EHDET, O—LRIVAR Y TEY 2—)b

THERRATEER T8 T 21DV T, BROEDICIRTIDHOYE 7Y 3V THHLTVWET,

Ha—LANNVEY 2 —)VDTTST ¢ FEDK P GERIE SSP A>T ¢ F a2 L—2h 559 % [Properties] ¥ ¢
VRYERNB ETHREEINET,

Telnet WE7 L—LTY—27Da—L~N)VED 12— )IVOKERL

W, O—=L NV RIAN=TIZDPEOREDIH 2T T 4V NRED SEET ZH0ERH D, THIFALY RAX Y
778y RO TFANCRENE T, —IOMK 7 a837 013, 7 L—LY— 7 HN@EYNclEid 2 7= bED
HICHRETIHENDO, ThHREEY 7ENTOVTA—Y—RZFLEHETETEEA, ROKIC, TV 2—LD
[Properties] 7> 3 YDITNTOHREZRLET,
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telnet_server £ M NetX/NetX Duo Telnet Hr—/\—D#&R

ISDE Property

Value

Description

(seconds)

Internal thread priority 16 Internal thread priority
selection

Maximum clients to serve 4 Maximum clients to serve

simultaneously simultaneously selection

Socket window size (bytes) 2048 Socket window size
selection

Server time out (seconds) 10 Duration internal services
will suspend for

Client inactivity timeout 600 Client inactivity duration for

(seconds) disconnection

Timeout check period 60 Client activity timeout check

interval

Option negotiation

Enable, Disable

Default: Enable

Option negotiation selection

Use application packet pool

Enable, Disable

Default: Disable

Use application packet pool
selection

(bytes)

Packet size in the pool 300 Telnet Server only creates

(bytes) this packet pool if 'Option
negotiation' is enabled

Total packet pool size 2048 Telnet Server only creates

this packet pool if
NX_TELNET_SERVER_OP
TION_DISABLE

Name

g_telnet_server0

Module name

Callback Function

Thread Stack Size (bytes) 2048 Thread stack size selection
Name of Client Connect NULL Name of client connect
Callback Function callback function selection
Name of Receive Data NULL Name of receive data

callback function selection
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ISDE Property

Value

Description

Name of Client Disconnect
Callback Function

NULL

Name of client disconnect
callback function selection

Name of generated
initialization function

telnet_server_init0

Name of generated
initialization function
selection

Auto Initialization

Disable

Auto initialization selection

FE Bl E 77 4 )V &, Synergy

fH & FEF AT BE 7R AR E 1 5275 B nIREMED B D K J

NetX/NetX Duo IP £ Y X2 VA DERETE

for separation)

ISDE Property Value Description
Name g_ip0 Module name
IPv4 Address (use commas 0,0,0,0 IPv4 Address selection
for separation)
Subnet Mask (use commas 255,255,255,0 Subnet Mask selection

**IPv6 Global Address (use
commas for separation)

0x2001, 0x0, 0x0, 0x0, 0x0,
0x0, 0x0, 0x1

IPv6 global address
selection

**|Pv6 Link Local Address
(use commas for separation,
All zeros means use MAC
address)

0x0, 0x0, 0x0, 0x0, 0x0, 0x0,
0x0, 0x0

IPv6 link local address
selection

IP Helper Thread Stack Size | 2048 IP Helper Thread Stack Size

(bytes) (bytes) selection

IP Helper Thread Priority 3 IP Helper Thread Priority
selection

ARP Enable ARP selection

ARP Cache Size in Bytes 512 ARP Cache Size in Bytes

selection

STG2 ZfiHd 570y 27 MIKHTBEDTY, DD MCUDT 7 4Lk
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ISDE Property

Value

Description

Default: Enable

Reverse ARP Enable, Disable Reverse ARP selection
Default: Disable

TCP Enable TCP selection

UDP Enable, Disable UDP selection
Default: Enable

ICMP Enable, Disable ICMP selection
Default: Enable

IGMP Enable, Disable IGMP selection

IP fragmentation

Enable, Disable

Default: Disable

IP fragmentation selection

Name of generated
initialization function

ip_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

Link status change callback

NULL

Link status change callback
selection

TEBlofie 77 4V M3, Synergy
T &G ATRER S RGRRE 13 S5 B T REEAN D D K9,

&, NetX Duo TOAFHTEZ a7 2L LET,

STG2 ZfiHd 570y 7 MKHT2EDTY, ZDMD MCUDT 7 4Lk
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NetX Telnet £@EDIERK

xs

ISDE Property

Value

Description

Type of Service for TCP
requests

Normal, Minimum delay,
Maximum data, Maximum
reliability, Minimum cost

Default: Normal

Type of service UDP
requests selection

Fragmentation option

Don't fragment, Fragment
okay

Default: Don't fragment

Fragment option selection

Server TCP port number 23 Server TCP port number
selection
Time to live 128 Time to live selection

FE Bl E 77 4 )L &, Synerg

il & A P PTREZR R GRRE 1 S22 B P RETEDN D D K9,

nxd £ ® NetX/NetX Duo #£ BN R TE

ISDE Property

Value

Description

Name of generated
initialization function

nx_common_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

STG2 2570y 7 MKT2EDTY, ZDMD MCUDT 7 4L k

EHlofEE 77 4 )V M. Synergy STG2 Z T2 70y 7 MIHT 25D TT, ZOMD MCU DT 7 )b k
fiEl & (T RE /R RS E X B B [ REMED D D £ 5
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NetX/NetX Duo /347w f T—ILA VA B U ADERRTE

ISDE Property

Value

Description

Name g_packet_pool0 Module name
Packet Size in Bytes 640 Packet size selection
Number of Packets in Pool 16 Number of packets in pool

selection

Name of generated
initialization function

packet_pool_init0

Name of generated
initialization function
selection

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection

- HlofEE 77 4 )V M, Synergy STG2 Z{ffT2 70y 27 MHT 25D TY, ZOMD MCU DT 7+ )b k
& (I ATRE R RS E X R B AT REMED D D £ 77

NetX #"-— + ETHER DT

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Default: BSP

Enable or disable the
parameter checking

Channel 0 Phy Reset Pin

IOPORT_PORT_09_PIN_0
3

Channel 0 Phy reset pin
selection

Low Bits

Channel 0 MAC Address 0x00002E09 Channel 0 MAC address
High Bits high bits selection
Channel 0 MAC Address 0x0A0076C7 Channel 0 MAC address low

bits selection

Channel 1 Phy Reset Pin

IOPORT_PORT_07_PIN_0
6

Channel 1 Phy reset pin
selection

Channel 1 MAC Address
High Bits

0x00002E09

Channel 1 MAC address
high bits selection
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ISDE Property

Value

Description

Channel 1 MAC Address
Low Bits

0x0A0076C8

Channel 1 MAC address low
bits selection

Descriptors

Number of Receive Buffer 8 Number of receive buffer
Descriptors descriptors selection
Number of Transmit Buffer 32 Number of transmit buffer

descriptors selection

Ethernet Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX)

Default: Priority 12

Ethernet interrupt priority
selection

Link status monitoring
method

PHY Interrupt (Uses
LINKSTA Pin), PHY Polling

Default: PHY Polling

Link status monitoring
method selection

Callback

Name g_sf_el_nx Module name

Channel 0 Channel selection
Callback NULL Callback selection
Unknown packet receive NULL Unknown packet receive

callback selection

I BRGEH & T 7 )V Mk, WamwmgNmU7w~7%@mﬁ%7m/lbb T BEDTT, ZOfhd MCU

DT 7 )V Ml & Al AT R G

Telnet WET L—LT—T T 2a—)LD Ty 7K
Telnet WE7L—LT—7EY 12— VL, PCLKA 270y 7V —AL UTHHTA A —Y %y bRY T £ 5)L7%{f

HLUET,

HTHHC 7 ay VAR ZEE S %

Telnet @ET7 L—LT—7EY 2 —ILDOY VKK

Telnet BE7 L—LT =0T a—)V2HT 5I1cid. XV Tz I)VD AT HI1DR—
TAFaL—RTHRETHHENH D ET, KDETIE, ISDE [Configuration] 7« > K7 T > DR iz 7R

LEY,

RT3 5E 2 AR H D £

I, CGCA VR T 2—ARMHLET,

FEYZ ISDEDY Oy
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Telnet BIE T L—LT—9 ESa—LOE VBRI —7 VR

Resource

ISDE Tab

Pin selection Sequence

SSI

Pins

Select Peripherals >
Peripherals>Connectivity:ET
HERC> ETHERCO.RMI or
ETHERC1.RMII

41146 77V 5= 3D Telnet EE7L—L 77— 21— IVOER
7TV — 9 T Telnet @E7 L—LT—27 €Y a—)V M T 20— EFIEZRO LB T,

1
2

- W

)
)
)
)
)

a1

6)

sf_comms_api_t:open API Z{iH L T, NX#fg7 L—LY— 7 2t L X9,

sf_comms_api_t:lock API Zffif] L T, #idZOdIcF v x)bzay 7 LET WEREH),
sf_comms_api_t:read APl 2L T, T—2%Z%ZEL %7,
sf_comms_api_t:write APl ZfiHHL T, 7—2ZXELE T,
i{_comms_api_t::unlock avxy Rz L CGEFGEEHOF v xbony 7 2R L X (BERY

= /o

sf_comms_api_t:close API ZfH LT, Fv 2)LZALCX T,
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NS D—RNETFIZ, ROKDEHOFETO—IIRLET,

B 62:—fi 7% Telnet BEEZ7 L—LT7—2FJ21—Ib7 7V 5r—2avn70—H

1. Initialize module
open

|

2. Lock channel for continuous communications
lock

|

3. Receive data
read

|

4. Send data
write

}

5. Unlock the channel for continuous
communication
unlock

}

6. Close module
close

41.15USBX ™&8E7 L—LT7—7¥

USBX™ 57 L— LU —7 (sf_el_ux_comms) i&, USB K— &/t LIAE L9 WERZIRILT 571 LLD
APLZIBET 7V 7 — a YIFICEELE T, TOT L—LT—2 DA L)L APTEIEE, hDHfidise (UART
A =P 2y b 8) LHENNDBID, 7TV r—y gy a— FRAEETICBBICEERY DA S LT

T, USBXBIET L—LAT—%1&. Synergy MCU 731 Z 0 USB XU 7 = I L2 L,
7E sE el ux_comms (FIEHEIT T T, FHIDOFFHCI1E s el ux comms v2 DIEWHEH S HEL F T,

41151 USBXBE7L—LT7—VEJ1—IVORR

USB ECE LNV OBEEFMENY R— h ENF 35, APl ZZH 9 1C UART 04 —H % v bk
WICEBETEET,

HHT 7R ADSOF v 3 )y 7 EFR—FLET,
USB DA AE—FK (HS) £ZIET7IVAE—F (FS) #ffzHvR—FLXd,

Synergy MCU T7— &5k (DMA %7213 DTC) RV 7 =z I)beYR—FLET,
ThreadX® SHEFHEETI 2 —F v 7 AZEHLET,
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Application

Framework

Communications Framework
sf_el_ux_comms

Framework

USBX Device Class CDC-ACM
g_ux_device_class_cdc_acm

ThreadX®

RTOS Framework

USBX Device Configuration

USBX Interface Configuration
g_usb_interface_desc_cdcacm

Framework /

USBX Port USBFS
sf_el_ux_dcd_fs

USBX Port USBHS

sf_el_ux_dcd_hs 1 I

BSP

B 63:USBX EDEET L—LT7—7FEVa1—bd7Oy 7E

4.1.15.2USBX LD&EE7 L—LT—7 €I 1—ILD APl DIE

USBX EBE7 L—LTU—71d, USBEkizrLicA—T7>, 70—, V=R, 14 "D APIBEEHELET, fii
HAHER T NTD API DY Ak, APLEUH LD, & API Of§HZFHN, XOEKICEEFNET, AT—XARD
fHDZKIE AP XX DRZRICH D 9

USBXBIE7L—LT—UED1—ILD API DEH

Function Name

Example API Call and Description

g_sf_comms0.p_api->open(g_sf_comms0.p

open
_ctrl, g_sf_commsO0.p_cfg);
Initialize communications driver.

close g_sf_commsO0.p_api->close(g_sf_commsO0.p

_ctrl);

Clean up communications driver.

R11UM0091JU0110 Rev.1.10
2019.03.01

RENESAS

384 of 1897



ZEEH

Synergy Software Package

EVa1—-IVOWE > 7L—L7—JL14¥— > USBX™EETL—LT—7

User’s Manual

Function Name

Example API Call and Description

read

g_sf_comms0.p_api->read(g_sf_commsO0.p
_ctrl, &destination, bytes, timeout);

Read data from communications driver. This
call returns after the number of bytes
requested is read or if a timeout occurs while
waiting for access to the driver.

write

g_sf_comms0.p_api->write(g_sf_comms0.p
_ctrl, &source, bytes, timeout);

Write data to communications driver. This
call returns after all bytes are written or if a
timeout occurs while waiting for access to
the driver.

lock

g_sf_comms0.p_api->lock(g_sf_comms0.p_
ctrl, lock_type, timeout);

Lock the communications driver. Reserve
exclusive access to the communications
driver.

unlock

g_sf_comms0.p_api->unlock(g_sf_comms0.
p_ctrl, lock_type);

Unlock the communications driver. Release
exclusive access to the communications
driver.

versionGet

g_sf_comms0.p_api->versionGet(&version);

Retrieve the API version in the version
pointer.

T BT — 2GR, TESE, ER. APL 7— X, AP Rtk BIECEBOBIE & EROFMEHIAICOV T,
ISSP 2—H— A<= 27 )V THEEY 12— VO APIY 77 LY ARBBLTIIEE W,
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AT—2ARYIE

Name Description
SSP_SUCCESS Channel opened successfully.
SSP_ERR_IN_USE Channel already in use.
SSP_ERR_ASSERTION Pointer to UART control block or

configuration structure is NULL.

SSP_ERR_INTERNAL Internal error occurs.
SSP_ERR_TIMEOUT Timeout error.
SSP_ERR_NOT_OPEN Module is not opened.

E:B—=L RV RIAN=IC L THFOL T —O— MR ENZGEDRDDET, INTOREAT—Z AR D f#
DEFICDOVTIE, ISSP A=Y= =a 7)) THEEY 2—)VOAPIV 77 LV AZBIRLTL T,

41.153 USBX LDBIET L—LT7—7FJ 1 — IVOEEDIEIE

USBX FDE7 L—LT—27IC k> T, USBR— 2N LM LT LEMRItENE S, COTL—LT—
JONA L)L APL BB, MoHidisE (UART oA —H %y &) EHBMND L7, 7T r—vay
O— RZ2ZBEEFICHEICRERYID BB LA TERT, TOEVa—)VE, FFUP 72 g Y O5E Tl
BIDICIa—T v I A ED ThreadX A7V 7 F2ALE T, UBX@ET L—LY—7EYa—)liduay 7
WREZY R—PLET, DD, —P—WlETL—LT—JZALy ROy 735 NTE, BHROAL Y
RAA—D USBX R— h 2L RMHTEET, uy 7358, 77V — 3 &K (sf_comms_api_t:lock
API a—)Uh 5 sf_comms_api_t:unlock API O—)VET) USB R—FZERTE £, NA L)L API
(sf_comms_api_t:read AP, sf_comms_api_t:write API) Zffif L C. USBX CDC-ACM @51 > 27 2 —A%Z /T LT
KA EDT—RDEZERTR—FLET,

USBX FO@ET7 L—LT— 7 €Y 21— )VOBIEICEEd % B 55 & IR g

USBX RIAN—I, Z—%w b MCU THR— b ENEZN—Y 3 /TG U T, HS F7213 FS 0 USB JE 0% RRC 24k
TEET,

USBX CDC-ACM. A Y ARV ADT 75 4 TILEIET 7T 4 TIeDI=dIc, ThFNERIERZ S NIZHOT—)I\
JEBPHEINTOE T, 2= =3B EIS U T, Synergy A2 7« Fa L—2 TSN T0Ea—)bNy 7
gg@%@mbfn—ﬁ—%ﬁ%iﬁﬁ%zam$b‘z®2o®:—wﬁv7%ﬁ%ﬁ—ﬁ—54F?é:aﬁf

COEY 2 —)VOBEICET 3 ZDMOBIREEICOWTIE, JHD SSP U1 —X /— BB LTLEEW,

411547 7V r— 3 A ADUSBX EDBETL—LT7—7 T 12— IVDiHHMAH
T ayTiE . SSPaAYy 74X aL—REFHLTT SV r—y 3 I USBXBE7 L —LY—7EY 2 —)b
FHRAGHFECDOWTHALE T,

F:cobryarEHEEICE. 7ad s 7 FOER. ALy ROBI. ALY RADZXZ Y 708N, BXTAZY
JNTOT Ty 7 DRERICOVWTHEL TWARENDHD FT, TNEDHEIKEBEL TWaRWEAIE, ISSP a1—
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P27V DEFIDONW DOHMDEZBIBL T, SSPR—ADT ) r— 3 VOERREIC D DOEER&
FIEEEHT 2 HERER LT EE W USBXGEE T L— LT — Y a—)VET TV r— 3 ISBINT %1,
ROFBITRT AR W 73R —r VAR FHLUTAL Y RIGEMLET,

USBX LOBEIL—LT—IEDa2—ILOBR—FT VR

Resource

ISDE Tab

Stacks Selection
Sequence

g_sf_comms0
Communications
Framework on
sf_el_ux_comms

Threads

New Stack> Framework>
Connectivity>
Communications
Framework on
sf_el_ux_comms

ROKNCRT LIS, USBX BIET L—LT =7V a—)IVB ALy RAZy ZicgmEnhs e, av74Fal—
G EEO—LAN)VEY =)V HEIMEIM L 9, BIMOBKERZHEELTEEY 2—IViE, Ry T ADT
FRAMFRMAERENE T, FL—OHNERENTVBEY 2= )VRHEHORAZ Y K7V EY 2—IVTT,
BV TORENAEY 2 —)VE3HEEREHET, 1 BOMREMTNESEROA 2y 7 THHTEET, ¥ 70
TREINZEY 2—)UiE, B—LAN)VEY 2 —)VOERDPETT, INHRA TV g VEREHRTT, (Tay
INTTFAME S TRENET,) O—LANVEY 2 — VOB EZESE. Y2 —)VOHIC TAdd] &
WA TFADEGENET, EVIDHTRENBZEI 2 =27V w2 d5E, [New| 74 AVHEREN, AfE

BRI ERENE T,

New Thread Stacks

& New Stack > 5 Remove

4 g_sf_comms0 Communications Framework on sf_el_ux_comms

@

Y

47 g_ux_device_class_cdc_acm0 USBX Device Class CDC-ACM

Y

5 Add USBX Device
Class CDC-ACM
Source [Optional]

45 USBX Device Configuration

4 g_ush_interface desc
_cdcacm_0 USBX
Interface
Configuration

Yy

% Add USBX Port DCD

4% USBX on ux

ry

% Add USBX Seurce
[Optional]

X 64:USBX LDBEETL—LT—IFEI21—IVDRZY Y
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41.15.5USBX LDBET L—LT—7EI 1 —IVDIEK

A=Y —RJEREZEFFEICAEDET, USBX BETVL—LT—V YV a— )VEBKTZ20ENRH D EF, [SSP
configuration] 7 ¢ > R Tld, #DAHPEEE— N EAFORBGERFEEM BN S NET (Tav s
DRCHATREND) . chbld, B—LNVEY 2 —)UBERINERT 2 12OICHERT 2 0 8hH 0 9, ZF
LTEBANRELEVWTINNT 4 ORDNEHEAFEICEDET, Oy 7 ENTVAMMOTTST ¢ ZEHETE X
Ao TNBIETY 77 A2 Ti#AIE N, ISDE NOD [Properties] 7 ¢~ R THY 7 EN T3 TR T 2 ISHIG L
9, CO7Ta—FICK DR T T ADEIEE N, LRTOFETOMLT 7 0 —FI LN TRIBIC T T — D%
UKL B TVET, A=Y =7 J L A TEZTXTOTT/8T ¢ O ATRERME KR E & 7 7 4 )V b, SSP
OV 7 4 F 2 L—2HND [Properties] Z 71CH D £TH, fEHICBHTEL X SICTDBRDORITRLET,

T ORI RREDMEICHZE LA 5, ISDE 2R &, €V a— NV Z2ER L, TuNT 4 RERFAND T LNTE
9, TNIELWHMNCRII B, SSP CORFEZFE T 5 -DICHENE [HEMN) 77 a—FIR 5 RN H D

ESC

USBXBIEIL—LT—DED1—ILDERETE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Read Input Buffer Size 128 Maximum number of bytes
(Bytes) that can be received at a
time in the read() API.
Timeout in ticks 1000 Timeout value to suspend a

USBX CDC instance
creation in the open() API.

Name

g_sf_comms0

Module name.

Name of the generated
initialization function

sf_comms_init0

Name of helper function to
initialize Communications
Framework. The function will
be presented in the
auto-generated code in the
<xxx_thread>.c, where
<xxx_thread> is the name of
your thread symbol given to
the Thread property. The
function is to be called in the
auto-generated code if Auto
sf_comms Initialization
property is Enabled. If
Disabled, the function can
be called in the user
application.
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ISDE Property

Value

Description

Auto Initialization

Enable, Disable

Default: Enable

Auto Initialization support of
Communications
Framework. The helper
function above will be called
in the auto-generated code if
this configuration is enabled.
Else, the function will not be
called automatically and
user can call it sometime
later.

IF: REOIE 77 40 g, S7G2 Synergy MCU 2/b— 7298 702z 27 MW TS EDTT, DD MCU
DT 4/ FE & (EH ATREG R E 1T 2 7 8 ATRENED 5 D F T,

PE: 0= LANVE 22 =)D T TNT o ZEEDKFIE i3 SSP 2> 7 o F2 L— 0 53193 [Properties] ¥+
S ROEMNGC ETHEZTNFT,

USBX S 7 L— L7 —2 Ou—L~LEY 2 —)b ORI

IP LAV—BXUOO—L XNV RIAN=TRVPEOFRCORET T 4V NRENLEET ZHENH D, THIEA
Ly RAZw 770y JICHROTFARNTRENE T, —EBOMKT 8T 11k, 7 L—LT— 7 WEYICEEId %
TEDIKFEDHEICRET Z2HEDRH D, ZNH5E3ay 7ENTOTA—Y—RBEETEZ A, ROERIC, TV 2—
)LD [properties] £ 7> a3 Y OFTXRTOFREZRLET,

USBX F/3f X4 5 X CDC-ACM £ 21— LD ETE

ISDE Property

Value

Description

Name

g_ux_device_class_cdc_ac
mO

Specify the name of the

USBX Device CDC-ACM
Class module instance. It
must be a valid C symbol.

USBX CDC-ACM
instance_activate Function
Callback

ux_cdc_device0_instance_a
ctivate

Specify the name of the
instance_activate user
callback function for the
USBX Device CDC-ACM
Class module. Name must
be a valid C symbol. See the
USBX Stack User’'s Manual
“Chapter 5: USBX Device
Class Considerations

USB Device CDC-ACM
Class” for more information
about the instance_activate
callback function.
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ISDE Property

Value

Description

USBX CDC-ACM
instance_deactivate
Function Callback

ux-cdc_device0_instance_d
eactivate

Specify the name of the
instance_deactivate user
callback function for the
USBX Device CDC-ACM
Class module. Name must
be a valid C symbol. Refer to
the USBX Stack User’s
Manual “Chapter 5: USBX
Device Class
Considerations

USB Device CDC-ACM
Class” for more information
about the instance_activate
callback function.

Name of generated
initialization function

ux_device class_cdc_acm_i
nit0

Name of generated
initialization function
selection.

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

I BGEGIE 77 4 R STG2 Synergy MCU 2L —7 896 7022 7 MEHT S 8 DTSy ZOMD MCU
DT 7 3 /b Ml & EH ATREG R E 13 727 &S ATREIED B D F T,
USBX T/31 R#ERA VX2 R DEREETE

ISDE Property Value Description

Vendor ID

0x045B

Specify Vendor ID assigned
by USB-IF. This
configuration is a part of the
USB Device Descriptor
(idVendor).

Product ID

0x0000

Specify Product ID assigned
by manufacturer. This
configuration is a part of the
Device Descriptor
(idProduct).
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ISDE Property

Value

Description

Device Release Number

0x0000

Specify Device Release
Number in binary-coded
decimal. This configuration
is a part of the USB Device
Descriptor (bcdDevice).

Index of Manufacturing
String Descriptor

0x00

Specify the Index of
Manufacturer String
Descriptor defined in the
USBX String Framework.
This configuration is a part
of the USB Device
Descriptor (iManufacturer).
Set zero if String Descriptor
is not used. See section
USBX-String-Framework-Co
nfiguration for more
information.

Index of Product String
Descriptor

0x00

Specify the Index of Product
String Descriptor defined in
the USBX String
Framework. This
configuration is a part of the
USB Device Descriptor
(iProduct). Set zero if String
Descriptor is not used. See
section “USBX String
Framework Configuration”
for more information.

Index of Serial Number
String Descriptor

0x00

Specify the Index of Serial
Number String Descriptor
defined in the USBX String
Framework. This
configuration is a part of the
USB Device Descriptor
(iSerialNumber). Set zero if
the String Descriptor is not
used. See section “USBX
String Framework
Configuration” for more
information.
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ISDE Property

Value

Description

Class Code

Communications(CDC),
HID, Mass Storage,
Miscellaneous, Vendor
specific

Default:
Communications(CDC)

Select the USB Device
Class Code. This
configuration is a part of the
USB Configuration
Descriptor (bDeviceClass).

Index of String Descriptor
describing this configuration

0x00

Specify the Index of String
Descriptor describing this
configuration. This
configuration is a part of the
USB Configuration
Descriptor (iConfiguration).
Set zero if String Descriptor
is not used. See section
“USBX String Framework
Configuration” for more
information.

Size of USB Descriptor in
bytes for this configuration
(Modify this value only for
Vendor-specific Class,
otherwise set zero)

0x00

Specify the size of USB
Descriptor in bytes. Modify
the value for Vendor-specific
Class, otherwise you can set
zero to calculate the size
automatically in the
auto-generated code from
Synergy Configuration tool.
This configuration is a part
of the USB Configuration
Descriptor (wTotalLength).

Number of Interfaces
(Modify this value only for
Vendor-specific Class,
otherwise set zero)

0x00

Specify the Number of
interfaces supported by this
configuration. Modify the
value for Vendor-specific
Class, otherwise you can set
zero to calculate the value
automatically in the
auto-generated code from
Synergy Configuration tool.
This configuration is a part
of the USB Configuration
Descriptor
(bNumlnterfaces).
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ISDE Property

Value

Description

Self-Powered

Enable, Disable

Default: Enable

Enable this configuration if
your USB Device is a self-
powered device. This
configuration is a part of the
USB Configuration
Descriptor (bmAttributes
bit6).

Remote Wakeup

Enable, Disable

Default: Disable

Enable this configuration if
your USB Device supports
remote wakeup. This
configuration is a part of the
USB Configuration
Descriptor (bmAttributes
bit5).

Maximum Power
Consumption (in 2mA units)

50

Set the maximum power
consumption of your device
to indicate the amount of
bus power required. This
configuration is 2mA units,
thus, the maximum 500 mA
can be specified. This
configuration is a part of the
USB Configuration
Descriptor (bMaxPower).

Supported Language Code

0x0409

Specify the Language ID
Code. For example, 0x0409
English - United States. This
configuration is used for
Language ID Framework
code generation. See
section “USBX Language
Framework Configuration”
for more information.

Name of USBX String
Framework

NULL

Specify the name of user
defined USBX String
Framework. This must be a
valid C symbol. Set NULL if
the String Descriptor is not
used. See section “USBX
String Framework
Configuration” for more
information.
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ISDE Property

Value

Description

Total index number of USB
String Descriptors in USB
String Framework

Specify the total number of
index for String Descriptor.
See section “USBX String
Framework Configuration”
for more information.

Name of USBX Language
Framework

NULL

Specify the name of user
defined USBX Language
Framework. This must be a
valid C symbol. If ‘0’ is set to
the property “Total Number
of Language Support”, this
configuration is ignored. See
section “USBX Language
Framework Configuration”
for more information.

Number of Languages to
support (US English is
applied if zero is set)

Specify the total number of
languages to support. See
section “USBX String
Framework Configuration”
for more information. If ‘0’ is
set here, US English
(0x0409) is applied as the
default language.

Name of generated
initialization function

ux_device_init0

Name of generated
initialization function
selection.

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

el T 7 4 )V M, STG2 ré/nergyMCU TN—THT570Y 27 MadT 58D TT, ZOMD MCU
Aax

DT 7 %)V Ml & A AT RE RS RG

EEFREBARENAH D 7,

USBX 4 >4 71— AR CDC-ACM 4 VA2 U ADIEREETE

ISDE Property

Value

Description

Name

g_usb_interface_desc_cdca
cm_0

Specify the name of USBX
Interface Descriptor for
CDC-ACM. It must be a
valid C symbol.
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ISDE Property Value Description
Interface Number of 0x00 Specify the index number of
Communications Class Communications Class
interface interface. This configuration

is a part of the USB Interface
Descriptor (bInterface). The
number must not be
duplicated with the Interface
Number of Data Class
interface. Also must not be
duplicated with any Interface
Numbers if your USB device
consists of a USB composite

device.
Interrupt Transfer endpoint Endpoint 1-9 Specify the Endpoint
to use for Communications Number of Interrupt
Class Endpoint. It must not be
Default: Endpoint 3 duplicated with ones for the
other Endpoints.
Polling period for Interrupt 0xOF Specify the Interval for
Endpoint (in mS/125us units polling Endpoint transfers.
for FS/HS) This configuration is valid for

Interrupt Endpoint and
ignored for Bulk Endpoints.
Value is in frame counts
(1ms units for FS mode and
125us units for HS mode).

Interface Number of Data 0x01 Specify the index number of
Class interface Data Class interface. This
configuration is a part of the
USB Interface Descriptor
(bInterface). The number
must not be duplicated with
the Interface Number of
Communications Class
interface. Also must not be
duplicated with any Interface
Numbers if your USB device
consists of a USB composite
device.

Bulk In Transfer endpoint to Endpoint 1-9 Specify the Endpoint

use for Data Class Number of Bulk In Endpoint.
It must not be duplicated
Default: Endpoint 1 with ones for the other
Endpoints.
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ISDE Property

Value

Description

Bulk Out Transfer endpoint
to use for Data Class

Endpoint 1-9

Default: Endpoint 2

Specify the Endpoint
Number of Bulk Out
Endpoint. It must not be
duplicated with ones for the
other Endpoints.

Index of String Descriptor 0x00 Specify the index number of
Describing Communications String Descriptor Describing
Class interface (Interface Communications Class
Descriptor: Interface) interface. This configuration
is a part of the USB Interface
Descriptor (ilnterface). Set
‘0’ if do not have String
information for the interface.
Index of String Descriptor 0x00 Specify the index number of

Describing Data Class
interface (Interface
Descriptor: Interface)

String Descriptor Describing
Data Class interface. This
configuration is a part of the
USB Interface Descriptor
(iInterface). Set ‘0’ if do not
have String information for
the interface.

REW &7 7 4V Mg, S7G2 Synergy

ar
SR SRR SRR o A el

USBFS @ sf_el_ux £® USBX /R—

k DCD DIERERTE

ISDE Property

Value

Description

Full Speed Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

Select the interrupt priority
for full-speed USB.

LDO Regulator (Only for S3
and S1 part MCUSs)

Enable, Disable

Default: Disable

Select the LDO regulator will
be enabled.

Name

g_sf el ux _dcd fs 0

Module name.

USB Controller Selection

USBFS

Select the USB controller.

MCU 7 )V—T =570y 27 M 58D T, ZOffd MCU
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PF REEWIE 77 4L M, STG2 Synergy MCU 27— 7E (/93 702 x 2 MW T3 6 DT, ZOMD MCU

DT 74k Ml & A TR

USBHS £® USBX R—

LA E 15 S

k DCD DIERERTE

BHFEMED B D E T,

ISDE Property

Value

Description

High Speed Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

Select the interrupt priority
for high speed USB.

Name

g_sf el_ux_dcd_hs O

Module name.

USB Controller Selection

USBHS

Select the USB controller.

T &Efl 77 4 )V M, STG2 Synergy

DT 7 A )V Ml & R ATREAMEGEGE X382 2 TREMED H D £

ux ED USBX €4 VR E V ADEHBRTE

ISDE Property

Value

Description

USBX Pool Memory Name

g_ux_pool_memory

Name must be a valid C
symbol.

USBX Pool Memory Size

18432

See section “Express Logic
USBX Memory
Requirements” for the
required memory size for
each classes.

User Callback for Host
Event Notification (Only
valid for USB Host)

NULL

Name must be a valid C
symbol. The name of User
defined USBX Host event
notification can be given to
this property.

Name of generated
initialization function

ux_common_init0

Name of generated
initialization function
selection.

MCU ZNV—T7ZERT 370y 7 MW 3EDTT, ZDOfthod MCU
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ISDE Property

Value

Description

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

VERERIE 77 4 )V M &, STG2 Synergy

DT 7 A )V Ml & R ATRE AR KROE 133872 2 ATREMED B D £

USBX LOWEET L—LY =7 ET a—)bD 71y JHEK

MCU ZNV—T7ZERT 370y 7 MW 3EDTT, ZDOthod MCU

USBRY 72 F)VEY 2—)VE UCLK ZZ70w 7Y — 2L LT LE T, UCLK (& 48 MHz OEIEIC A THERK
THRRENH D F T, SSPHERLY # > R T, [Clocks] R 7EBIRLTZ O 7Y —ADRERMRLET,
USBX FO@EET L —LT—7EY 2 —)IVD Y VKK

USBRY T £ F7)VEY a—)id, MCU EV 2 L THBT NNA ALEELE T, /0 ¥V ZBIRL, ST /81 A
DEAFICHE S KK L E T, RDE T [SSP Configuration] 7 ¢ > R TO Y VDR fikZR L, ZHLFD
LT USB Er2flicfioTERT O AR LET,

TEGERUIZEIEE— RICK > T EHATBEARRY 7 2 7)UEH L4 ER MCU €V REE N d,

USBFS & A USBHS D E V#EIR—4 VR

Resource ISDE Tab Pin selection Sequence
USBFS Pins Select Peripherals >
Connectivity: USBFS>
USBFSO0
USBHS Pins Select Peripherals >

Connectivity: USBHS>
USBHSO0

T BRS — AT, USBFSO E7zid USBHSO M R T A N—ICRBIZN—F Y 27 2 —7w b TH 5 L Z2ME

LTWET,

USBHS M E UH#ERERTE

Property

Value

Description

Operation Mode

Disabled, Custom, Device,
Host, OTG

Default: Custom

Select device as the
Operation Mode
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Property Value Description
USBDP USBDP USBDP pin
USBDM USBDM USBDM pin
OVRCURB None OVRCURSB pin
OVRCURA None OVRCURA pin
VBUSEN None VBUSEN pin
VBUS None, P407 VBUS pin

Default: P407

EXICEN None EXICEN pin
ID None ID Pin
VCCUSB VCCUSB VCCUSB pin
VSSUSB VSSUSB VSSUSB pin

VERRERIE, STG2 Synergy MCU 358K U SK-S7G2 Fv h 29270 27 MId 28D TY, fid Synergy

MCU LAt Synergy v R CIIAEHAIAER & U REERE DN 7 5 FTREM N H 0 97,
USBHS O E VR E
Property Value Description

Operation Mode

Disabled, Custom, Device,

Host, OTG

Default: Custom

Select Device as the

Operation Mode

USBHSDP USBHSDP USBHSDP pin
USBHSDM USBHSDM USBHSDM pin
OVRCURB None OVRCURSB pin
OVRCURA None OVRCURA pin
VBUSEN PBOO VBUSEN pin
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MCU & At Synergy & I~ CIAEHAIREZR & 2 RERGEE D B8 5 ATREME N D D 97,

41156 77V 75— 3 THOUSBX LDBEETL—LT7—I7FT 1—IVOER

Property Value Description

VBUS PBO1 VBUS pin
EXICEN None EXICEN pin
ID None ID pin
USBHSRREF USBHSRREF USBHSRREF pin
AVCCUSBHS AVCCUSBHS AVCCUSBHS pin
AVSSUSBHS AVSSUSBHS AVSSUSBHS pin
PVSSUSBHS PVSSUSBHS PVSSUSBHS pin
VCCUSBHS VCCUSBHS VCCUSBHS pin
VSS1USBHS VSS1USBHS VSS1USBHS pin
VSS2USBHS VSS2USBHS VSS2USBHS pin

T BEFE. S7G2 Synergy MCU 35K U SK-S7G2 v M RMHT2 70y = 7 M 28D TY, fid Synergy

7TV r—a T USBXBET L— LT =7 Y a— )Vl T 20— RNEFIRERD LB TY,

1
2

O o W

o

)

) sf_comms_api_t:lock API Z{fifl L C.

) sf_comms_api_t:read API Z{iFHLC. T—22%EL X7,
)

)

sf_comms_api_t:unlock I~ > RZffif L C;

sf_comms_api_t:open APl ZfifH L T, USBX @57 L—L7— 27 Z#L L £9,
HRGEFEODICTF v b0y 7 LET (WEELS

sf_comms_api_t:write APl ZffiHI LT, 7—2ZiAEL %9,
HHEEEHOF ¥ xvouy 7 2R LET (BELY

6) sf_comms_api_t:close API Z{H LT, Fvx)L2ZFACE T,
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NS D—RINETFIZ, ROKOEHOFET 0—KIIRLE T,

1. Initialize USBX Communications
Framework
open

|

2. Lock Bus (if needed)
lock

1 : )
3. Read Data 4, Write Data
read write
l ! -

5. Unlock Bus (if needed)
unlock

}

6. Close USBX Communications Framework
when needed
close

B 65:BFED USBXBIEZL—LT7—IFI1—Ib7 TV r—aryn70—H

41.16 USBX™ V2 &BET7 L—LT7—7

USBX ™ V2 @27 L— LT —7% (sf_el_ux_comms_v2) &, USB R— r B/ UIfEH LodT WGt T 51 L
NWVOAPLZBET TV =2 a VAWFICERELET, TOTL—LT—=70)A L)L AP BIEE, kiR
(UART 014 —H 3w b2 &) EHEMENSH B 728, 77V r—y a0 a— REZBEETICHHICFHERY O B2 S C
EWTEET, USBX V2 ilfg7 L—L7—21, Synergy MCU 7731 A LD USBRY 7 2 F )V LE T,

1 :sf_el_ux_comms (FIEHERET T, HEHORKENTIE sf_el_ux_comms_v2 OfEHZE HERL L9

4.1.16.1USBXV2@E7 L —LT7—VEV 21— ILOFHE
o USB LTE L NIVOERMENY R— N ENKITHAPI ZZ 91 UART 04 —H v M
ICAEHETEET,
s HHY7 VR ADIHOF v )by Y R—FLET,
e USBONAAE—FK (HS) £7&IET7IWVAE—=F (FS) #fEETR—FLET,
s Synergy MCU T7— %5k (DMA £721& DTC) XU 7 = IV KR—FLET,
* ThreadX® MIEHETI 2 —F v 7 AZMBHLE T,
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Application

Framewaork

Communications Framework
sf_el_ux_comms_v2

Framewark

USBX Device Class CDC-ACM
g_ux_device_class_cdc_acm

ThreadX®

RTOS Framewaork

USBX Device Configuration

USBX Interface Configuration
g_usb_interface_desc_cdcacm

Framewark /

USBX Port USBFS
sf_el_ux_dcd_fs

USBX Port USBHS
sf_el_ux_dcd_hs

USBX on ux

BSP

B 66:USBXV2 EET7 L—LT7—7FEVa—bo7OyI7H

4.1.16.2 USBX V2 BE7 L—LT7—JEJ 1—IL D APl DIE

USBX V2 @57 L— LT —73, USB e N LicAk—T>, 7n—x, V=R, 54 bO APl Iz ER LT,
EFRTRER T RXTD API DY A b, APIFEUH LD, % APl O BRGNS, XORICEEFNET, AT—X AR

DEDZEIT AP BEERDRZRICH D £9,

USBXV2 BIETL—LT—YEDa1—/LO APl DEH

Function Name

Example API Call and Description

_ctrl);

open g_sf_comms0.p_api->open(g_sf_commsO0.p
_ctrl, g_sf_comms0.p_cfg);
Initialize communications driver.

close g_sf_commsO0.p_api->close(g_sf_commsO0.p

Clean up communications driver.
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Function Name

Example API Call and Description

read

g_sf_comms0.p_api->read(g_sf_commsO0.p
_ctrl, &destination, bytes, timeout);

Read data from communications driver. This
call returns after the number of bytes
requested is read or if a timeout occurs while
waiting for access to the driver.

write

g_sf_comms0.p_api->write(g_sf_comms0.p
_ctrl, &source, bytes, timeout);

Write data to communications driver. This
call returns after all bytes are written or if a
timeout occurs while waiting for access to
the driver.

lock

g_sf_comms0.p_api->lock(g_sf_comms0.p_
ctrl, lock_type, timeout);

Lock the communications driver. Reserve
exclusive access to the communications
driver.

unlock

g_sf_comms0.p_api->unlock(g_sf_comms0.
p_ctrl, lock_type);

Unlock the communications driver. Release
exclusive access to the communications
driver.

versionGet

g_sf_comms0.p_api->versionGet(&version);

Retrieve the API version in the version
pointer.

T BT — 2GR, TESE, ER. APL 7— X, AP Rtk BIECEBOBIE & EROFMEHIAICOV T,
ISSP 2—H— A<= 27 )V THEEY 12— VO APIY 77 LY ARBBLTIIEE W,
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AT—2ARYIE

Name Description
SSP_SUCCESS Channel opened successfully.
SSP_ERR_IN_USE Channel already in use.
SSP_ERR_ASSERTION Pointer to UART control block or

configuration structure is NULL.

SSP_ERR_INTERNAL Internal error occurs.
SSP_ERR_TIMEOUT Timeout error.
SSP_ERR_NOT_OPEN Module is not opened.

E:B—=L RV RIAN=IC L THFOL T —O— MR ENZGEDRDDET, INTOREAT—Z AR D f#
DEFICDOVTIE, ISSP A=Y= =a 7)) THEEY 2—)VOAPIV 77 LV AZBIRLTL T,

41.16.3 USBX V2 BE7 L—LT7— V7 EY 1 —IVOEMHEDEIE

USBX V2 @E7 L—LT—7Ic &> T, USB R— b2/t LI Lod WiEhibitEnExd, o7 L—LT—
JONA L)L APL BB, MoHidisE (UART oA —H %y &) EHBMND L7, 7T r—vay
O— RZ2ZBEEFICHPICRERYID BB EANTEXT, COEVa—)VE, FTUF Ty g VO TICFlS
BIODICa—T v I AR ED ThreadX A 7Y 2 7 2L X9, USBXV2@ET L—LT—7EY 2 —)lidny
JHEEEZ T R—RFLET, DFD, AV —DBETL—LTY—IZ ALy Flcuw 795 LN TE, HEDA
Ly RWFE—d  USBX R— M Z2RZBICHHATEET, uv 938, 77V — 3 U —ERRH
(sf_comms_api_t:lock API Z1—)U 5 sf_comms_api_t:unlock APl 2—)VE T) USB R— M ZfERTEE T, N1 L
~Jb API (sf_comms_api_t:read API, sf_comms_api_t:write API) Zf#fH LT, USBX CDC-ACM J#fgA > 27 = —
AN UTHRA DT —2DEZEZYR—FLET,

USBX V2 #{Z7 L—LTU—7EY 12— )VOEEICET 3 EE 2 EHIE L HIE S
USBX V2 @Z7 L —LT—7EY 12— )VOBEICEET 3 BRI EEFIE

USBX RIAN—IZ, Z—%v b MCU THR— b ENBZN—Y 3 VG U T, HS F7213 FS 0 USB JE AR C 24k
TEET,

USBX CDC-ACM A Y ARV ADT 77 4 FTALEIET 7T 1 TkDIIc, TNTNHFAIER S NIzHOI =Ny
TEBDHEENTOVEY, 2—P—3FRBEITSC T, Synergy 37 4 Fa L= TREENTVE I—Ny 7
ggﬁ%@ﬁbfl—ﬁ—@ﬁ%i%?%i&K&D\C@ZO@:—Wﬁyﬁﬁﬁ%i—N—54F?%:gﬁf
USBX V2 @{E 7 L— LT =2 &Y 2 — VOB BT 5 iR 1E

CODEY 2 —)VOBHEICET % ZOMOFIREEIC DN, BHD SSP U J—X /— FeSBLUTLIEE W,
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4116477V 75— a7 D USBXV2BET L —LT7—IETJ 1—IVD#EFHiAFH

COY7yayTR.SSPaAYT 4 FaLb—REFHLTT SV r— 3 /ICUSBX V2 BETL—LT—0FEY 2a—
VR R FSAL T IEIC DOV CEHH L E T,

W CDET> g 2 EGICIE, 70 s 7 FDIEK, XLy FDENL, XL RFANDI X ZDEN, LXKy
SHNTD Ty 2 DEFIEIC OV THREL TOBBEDHDFT, CASDEHICHEEL T 5503, 15SP 2—
WP X'V Z 2 T DRD S DDDEFZBIGL T, SSPN—IXD 7 71 or—3 5 2 DIEGHFIC C 115 DEZLE
FMZEPET S 72 L TS 2E 0,

USBX V2 @ET7 L—LT—0EYa—)VET S Vr— 3 BT I ROEBITRT ARy 78IRS —r VA
EEALTAL Y RiBmMLET,

USBXV2 BIET L—LT—VEV1—)LOBERS—T VR

Stacks Selection
Resource ISDE Tab Sequence
g_sf_comms0 Threads New Stack> Framework>
Communications Connectivity>
Framework on Communications
sf_el_ux_comms_v2 Framework on
sf el _ux_comms_v2

ROMICRT ESIC, USBX V2 BETL—LT—VEI2a— )V AL Yy RAZy ZIBm&EhsE, a7 4Fa
L— R EET— L)V EY 2 —)EHEIMGEINM LU X T, BINOMKIERELNEE T2EY a—)id, Ry 7 X
DT F AR ERERENE T, FL—OHNERENTOEEY 2= VIZARIDAZ Y R7a Y EY 2 —)VT
T BV CRINETY a—)VIdHEFZIZIHET, 1 HOHRBINTNVIEBDA %y 7 THliHTEET, €7
DHTRENZEY 2—VIE, B—LRXVEY 2 —)VOBRDRETT, cNBIEF TV a v ERFHERTY, (7
0w ZNTTFFAMIE > TRENET,) O—LANJVEY 2 — )VOBEMMNARELRESE, Y 2 —)VOFIHIC TAdd ]
EWVIHITEFERAIDEENE T, EVITDHTRENZEY 2a—N" 7w I35, [New| 7AAVNEREN, A
BEIBINE MR RENE T,
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New Thread Stacks

¢ | New Stack > 5| Remove

& g_sf_comms0 Communications Framework on sf_el_ux_comms_v2

@

rs

47 g_ux_device_class_cdc_acm0 USBX Device Class CDC-ACM

ry

% Add USBX Device
Class CDC-ACM
Source [Optional]

42 USBX Device Configuration

4% g_usb_interface_desc
_cdcacm_0 USBX
Interface
Configuration

ry

% Add USBX Port DCD

47 USBX on ux

ry

I

[Optional]

% Add USBX Source

B 67:USBXV2 EET7L—LT7—JFEIJa1—ILDRZ VY

41.16.5USBXV2&E7 L—LT7—7 €I 1 —IVDIERK

I—YF—RAELEEICEDLE T, USBX V2 BETL—LIY—V Y a— IV EERTIZ2HENDD T, [SSP
configuration] 7 ¢ > R Tld, #DIAHLCEEE— F& EAFDOKBGERFBM AN ENET (Tay
NHRTHRAZRENS) . TNHIE, B—LNVEY 2 —)VERIERT 2 DICHERT A2 0ENH D 4, LH
LTHBADRELENTONRT  OABNEEARICEDET, v 7 ENTVAMOTONRT A ZEHTEEL
Ao TNBIETY 7 A2 Ti#AIE N, ISDE NOD [Properties] 7 ¢~ R TR 7 EN T3 T 0T 2 ITHIG L
9, COT7Ta—FIC X OER T O AH LS N LETOTE TOMKR T 70 —FI R TKRIRIC T T —H%
HLICL L o TVET, 2= =T Z L A TEBTNTOTTIT ¢ O F ARk R E L 77 4 )L k. SSP
a7 4 F 2 L—ZRNOD [Properties] Z7I1CH O XM, HHICSBHRTES LI ICTODBRDEITRLET,

O RSORTHERERDOMEICHZE U AEMN S, ISDE ZRE, BV a— )V EER L. T/ T 4 REERANL T ENTE
F9, THUIEUWHWICERAL B, SSP TORRELE T 10T TR BN 77 a—FICE 20D H D

ECS

R11UM0091JU0110 Rev.1.10

2019.03.01

RENESAS

406 of 1897



ZEEH

Synergy Software Package

EVa1—IVOWE > 7L—L7—JL14¥— >USBX™V2BE7L—LT—7

User’s Manual

USBXV2 BIETL—LT—YED1—ILOEHERTE

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Read Input Buffer Size 128 Maximum number of bytes
(Bytes) that can be received at a
time in the read() API.
Timeout in ticks 1000 Timeout value to suspend a

USBX CDC instance
creation in the open() API.

Name

g_sf_comms0

Module name.

Name of the generated
initialization function

sf_comms_init0

Name of helper function to
initialize Communications
Framework. The function will
be presented in the
auto-generated code in the
<xxx_thread>.c, where
<xxx_thread> is the name of
your thread symbol given to
the Thread property. The
function is to be called in the
auto-generated code if Auto
sf_comms Initialization
property is Enabled. If
Disabled, the function can
be called in the user
application.

Auto Initialization

Enable, Disable

Default: Enable

Auto Initialization support of
Communications
Framework. The helper
function above will be called
in the auto-generated code if
this configuration is enabled.
Else, the function will not be
called automatically and
user can call it sometime
later.

FF[

REBIE T T %)V M &, STG2 Synergy

D77 A )V MME AT ATREZA RS E 1S58 B T REMERY D D K9,

(;E O—LNJVEY 2—)VD T T 4 FHEDKRFE . #
VROUBRHRLC L TIREENE T,

MCU 7 )V—TZ {3270y 7 MIT 58 DTY, ZDOMD MCU

WHIESSP AV T 4 Fa L—2hHxfihd % [Properties] 7 ¢
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USBX V2 @27 L—LTU—27Du—LAN)VED 12— VORERRE

P LAY—BX0a—LNV R IAN=TRVROREDHZT 7 )V bREMSEET HZ0ENH D, THUTA
Ly RAZY 770y ZICROTFANTORENET, ORI 237 11&, 7L—LT7—7N#EyNcAFEId %
TDICREDEICRET 2RENDH D, TNHIEHY 7 ENTOVTLI—P—RZIETFTEEEA, ROKIC, V21—
)LD [properties] £ 7 3 VDI XRTOFEZRLE T,

USBX T/3f X4 5 X CDC-ACM £ 12— )LDIERKBRTE

ISDE Property

Value

Description

Name

g_ux_device_class_cdc_ac
mO

Specify the name of the

USBX Device CDC-ACM
Class module instance. It
must be a valid C symbol.

USBX CDC-ACM
instance_activate Function
Callback

ux_cdc_device0_instance_a
ctivate

Specify the name of the
instance_activate user
callback function for the
USBX Device CDC-ACM
Class module. Name must
be a valid C symbol. See the
USBX Stack User's Manual
“Chapter 5: USBX Device
Class Considerations

USB Device CDC-ACM
Class” for more information
about the instance_activate
callback function.

USBX CDC-ACM
instance_deactivate
Function Callback

ux-cdc_deviceO_instance_d
eactivate

Specify the name of the
instance_deactivate user
callback function for the
USBX Device CDC-ACM
Class module. Name must
be a valid C symbol. Refer to
the USBX Stack User’s
Manual “Chapter 5: USBX
Device Class
Considerations

USB Device CDC-ACM
Class” for more information
about the instance_activate
callback function.
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ISDE Property

Value

Description

Name of generated
initialization function

ux_device_class_cdc_acm_i
nit0

Name of generated
initialization function
selection.

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

1 REVIE T 7 40 Mg, S7G2 Synergy MCU 2/b— 7298 702z 2 MW TS EDTT, DD MCU
DT7 3/ FME & (EH ATREG R E 1327 S ATREIE D B D F T,

USBX T/3f RHEBRA VR B U ADERERTE

ISDE Property

Value

Description

Vendor ID

0x045B

Specify Vendor ID assigned
by USB-IF. This
configuration is a part of the
USB Device Descriptor
(idVendor).

Product ID

0x0000

Specify Product ID assigned
by manufacturer. This
configuration is a part of the
Device Descriptor
(idProduct).

Device Release Number

0x0000

Specify Device Release
Number in binary-coded
decimal. This configuration
is a part of the USB Device
Descriptor (bcdDevice).

Index of Manufacturing
String Descriptor

0x00

Specify the Index of
Manufacturer String
Descriptor defined in the
USBX String Framework.
This configuration is a part
of the USB Device
Descriptor (iManufacturer).
Set zero if String Descriptor
is not used. See section
USBX-String-Framework-Co
nfiguration for more
information.
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ISDE Property Value Description
Index of Product String 0x00 Specify the Index of Product
Descriptor String Descriptor defined in

the USBX String
Framework. This
configuration is a part of the
USB Device Descriptor
(iProduct). Set zero if String
Descriptor is not used. See
section “USBX String
Framework Configuration”
for more information.

Index of Serial Number 0x00 Specify the Index of Serial
String Descriptor Number String Descriptor
defined in the USBX String
Framework. This
configuration is a part of the
USB Device Descriptor
(iSerialNumber). Set zero if
the String Descriptor is not
used. See section “USBX
String Framework
Configuration” for more

information.
Class Code Communications(CDC), Select the USB Device
HID, Mass Storage, Class Code. This
Miscellaneous, Vendor configuration is a part of the
specific USB Configuration

Descriptor (bDeviceClass).

Default:
Communications(CDC)

Index of String Descriptor 0x00 Specify the Index of String
describing this configuration Descriptor describing this
configuration. This
configuration is a part of the
USB Configuration
Descriptor (iConfiguration).
Set zero if String Descriptor
is not used. See section
“USBX String Framework
Configuration” for more
information.
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(Modify this value only for
Vendor-specific Class,
otherwise set zero)

ISDE Property Value Description

Size of USB Descriptor in 0x00 Specify the size of USB

bytes for this configuration Descriptor in bytes. Modify

(Modify this value only for the value for Vendor-specific

Vendor-specific Class, Class, otherwise you can set

otherwise set zero) zero to calculate the size
automatically in the
auto-generated code from
Synergy Configuration tool.
This configuration is a part
of the USB Configuration
Descriptor (wTotalLength).

Number of Interfaces 0x00 Specify the Number of

interfaces supported by this
configuration. Modify the
value for Vendor-specific
Class, otherwise you can set
zero to calculate the value
automatically in the
auto-generated code from
Synergy Configuration tool.
This configuration is a part
of the USB Configuration
Descriptor
(bNuminterfaces).

Self-Powered

Enable, Disable

Default: Enable

Enable this configuration if
your USB Device is a self-
powered device. This
configuration is a part of the
USB Configuration
Descriptor (bmAttributes
bit6).

Remote Wakeup

Enable, Disable

Default: Disable

Enable this configuration if
your USB Device supports
remote wakeup. This
configuration is a part of the
USB Configuration
Descriptor (bmAttributes
bit5).
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ISDE Property Value Description
Maximum Power 50 Set the maximum power
Consumption (in 2mA units) consumption of your device

to indicate the amount of
bus power required. This
configuration is 2mA units,
thus, the maximum 500 mA
can be specified. This
configuration is a part of the
USB Configuration
Descriptor (bMaxPower).

Supported Language Code 0x0409 Specify the Language ID
Code. For example, 0x0409
English - United States. This
configuration is used for
Language ID Framework
code generation. See
section “USBX Language
Framework Configuration”
for more information.

Name of USBX String NULL Specify the name of user
Framework defined USBX String
Framework. This must be a
valid C symbol. Set NULL if
the String Descriptor is not
used. See section “USBX
String Framework
Configuration” for more

information.
Total index number of USB 0 Specify the total number of
String Descriptors in USB index for String Descriptor.
String Framework See section “USBX String

Framework Configuration”
for more information.

Name of USBX Language NULL Specify the name of user
Framework defined USBX Language
Framework. This must be a
valid C symbol. If ‘0’ is set to
the property “Total Number
of Language Support”, this
configuration is ignored. See
section “USBX Language
Framework Configuration”
for more information.
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ISDE Property

Value

Description

Number of Languages to
support (US English is
applied if zero is set)

Specify the total number of
languages to support. See
section “USBX String
Framework Configuration”
for more information. If ‘0’ is
set here, US English
(0x0409) is applied as the
default language.

Name of generated
initialization function

ux_device_init0

Name of generated
initialization function
selection.

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

7F REWIE 77 4/ g, S7TG2 Synergy MCU 27— 7595 702 27 MK TS E DT,

DT 47k M E I ATREL LA E 13275 B FIREIED B D & T,

USBX £ >4 7 1 — X[ CDC-ACM 4 VA& Y ADIEREETE

ISDE Property

Value

Description

Name

g_usb_interface_desc_cdca
cm 0

Specify the name of USBX
Interface Descriptor for
CDC-ACM. It must be a
valid C symbol.

Interface Number of
Communications Class
interface

0x00

Specify the index number of
Communications Class
interface. This configuration
is a part of the USB Interface
Descriptor (binterface). The
number must not be
duplicated with the Interface
Number of Data Class
interface. Also must not be
duplicated with any Interface
Numbers if your USB device
consists of a USB composite
device.

EDMD MCU
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ISDE Property

Value

Description

Interrupt Transfer endpoint
to use for Communications
Class

Endpoint 1-9

Default: Endpoint 3

Specify the Endpoint
Number of Interrupt
Endpoint. It must not be
duplicated with ones for the
other Endpoints.

Polling period for Interrupt
Endpoint (in mS/125us units
for FS/HS)

0x0F

Specify the Interval for
polling Endpoint transfers.
This configuration is valid for
Interrupt Endpoint and
ignored for Bulk Endpoints.
Value is in frame counts
(1ms units for FS mode and
125us units for HS mode).

Interface Number of Data
Class interface

0x01

Specify the index number of
Data Class interface. This
configuration is a part of the
USB Interface Descriptor
(blnterface). The number
must not be duplicated with
the Interface Number of
Communications Class
interface. Also must not be
duplicated with any Interface
Numbers if your USB device
consists of a USB composite
device.

Bulk In Transfer endpoint to
use for Data Class

Endpoint 1-9

Default: Endpoint 1

Specify the Endpoint
Number of Bulk In Endpoint.
It must not be duplicated
with ones for the other
Endpoints.

Bulk Out Transfer endpoint
to use for Data Class

Endpoint 1-9

Default: Endpoint 2

Specify the Endpoint
Number of Bulk Out
Endpoint. It must not be
duplicated with ones for the
other Endpoints.

Index of String Descriptor
Describing Communications
Class interface (Interface
Descriptor: Interface)

0x00

Specify the index number of
String Descriptor Describing
Communications Class
interface. This configuration
is a part of the USB Interface
Descriptor (ilnterface). Set
‘0’ if do not have String
information for the interface.

R11UM0091JU0110 Rev.1.10
2019.03.01

RENESAS

414 of 1897



> NI
SEZEH
Synergy Software Package User’s Manual

EVa1—IVOWE > 7L—L7—JL14¥— >USBX™V2BE7L—LT—7

ISDE Property

Value

Description

Index of String Descriptor
Describing Data Class
interface (Interface
Descriptor: Interface)

0x00

Specify the index number of
String Descriptor Describing
Data Class interface. This
configuration is a part of the
USB Interface Descriptor
(iInterface). Set ‘0’ if do not
have String information for
the interface.

REVIE T 7 4L M3, S7G2 Synergy MCU 27— 72t/ 98 702 27 MEX TS EDTT, €DMD MCU

b
DT 37k MM E S TREL R AE 127275 5

USBFS @ sf_el_ux £ USBX 7R— k DCD D#EERE

HJFEMR B O & T,

ISDE Property

Value

Description

Full Speed Interrupt Priority

Priority 0 (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

Select the interrupt priority
for full-speed USB.

LDO Regulator (Only for S3
and S1 part MCUs)

Enable, Disable

Default: Disable

Select the LDO regulator will
be enabled.

Name

g_sf el ux _dcd fs_0

Module name.

USB Controller Selection

USBFS

Select the USB controller.

BOEWIE 77 470 Mg, S7G2 Synergy MCU 270 — 7296 7' 02x 2 MICH T B E DT, €DMD MCU
@T77f/b M E & (T AT RE L2 E 13 2 B FEIED B O F T
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USBHS £® USBX ;k— k DCD MDERETE

ISDE Property

Value

Description

High Speed Interrupt Priority

Priority O (highest), Priority
1:14, Priority 15 (lowest - not
valid if using ThreadX),
Disabled

Default: Disabled

Select the interrupt priority
for high speed USB.

Name

g_sf el_ux_dcd_hs O

Module name.

USB Controller Selection

USBHS

Select the USB controller.

REW &7 7 4V Mg, S7G2 Synergy

ar
SR SRR RN o A bl

ux EMD USBX 4 VR 2 U ADERHRTE

ISDE Property

Value

Description

USBX Pool Memory Name

g_ux_pool_memory

Name must be a valid C
symbol.

USBX Pool Memory Size

18432

See section “Express Logic
USBX Memory
Requirements” for the
required memory size for
each classes.

User Callback for Host
Event Notification (Only
valid for USB Host)

NULL

Name must be a valid C
symbol. The name of User
defined USBX Host event
notification can be given to
this property.

Name of generated
initialization function

ux_common_init0

Name of generated
initialization function
selection.

Auto Initialization

Enable, Disable

Default: Enable

Auto initialization selection.

MCU 7 )V—T =570y 27 M 58D T, ZOfD MCU
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i BUERIE 77 4 L Mit, S762 Synergy MCU 20— 7# 93 70z & MNEHT 3 6 DT ZOMD MCU
DT 7 4L MEE (EHTATRELZ A E 1T 7 7% & AIREMED B D F T,

USBX V2 ilifE 7 L— LU=V 2 —)bD 71w JHEK

USBRXUT 20V EYV2a—IWEUCLK 271y 7YV —AE UTHER LE S, UCLK (3 48 MHz DEIEIC & THIRK
T HRENHD E9, SSPHKT + > BT, [Clocks] 2 7 Z2BERL Ty 7V —ADREZHERLE T,

USBX V2 @27 L—LT— 7 EY 2 —)LDY KK

USBXY 7 2 5)bEY 2 —)Vid, MCU B MM L TINBT NA A LEELE T, [/0 EXZEIRL, SHBT/3A A
DEAHICH S KRR L E 9, RDE T [SSP Configuration] 7 ¢ > R TO YV OERfiEER L, ZHLED
KT USB €V ZBNCfli-> TEIRT O A% RLET,

T ER L TEBFE— FICk o T, [EHATRELNY 7 x ZIMES EBEL MCU E2DHESNE T,

USBFS 8& YW USBHS DEVEIRS—7r VX

Resource ISDE Tab Pin selection Sequence

USBFS Pins Select Peripherals >
Connectivity: USBFS>

USBFS0

USBHS Pins Select Peripherals >
Connectivity: USBHS>

USBHSO0

Tk igi‘}:'\‘:/gh—’f Y AT, USBFSO %7zld USBHSO M R I AN—CREZN—FT 27 2—7y b TH 5 L 2E
LTWET,

USBHS O F VST

Property Value Description

Select device as the
Operation Mode

Operation Mode Disabled, Custom, Device,

Host, OTG

Default: Custom

USBDP USBDP USBDP pin
USBDM USBDM USBDM pin
OVRCURB None OVRCURSB pin
OVRCURA None OVRCURA pin
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Property Value Description
VBUSEN None VBUSEN pin
VBUS None, P407 VBUS pin

Default: P407

EXICEN None EXICEN pin
ID None ID Pin
VCCUSB VCCUSB VCCUSB pin
VSSUSB VSSUSB VSSUSB pin

FE&ERIE, S7G2 Synergy MCU & U SK-S7G2 Fv b 2T 570V 27 MId 28D TT, D Synergy

MCU &1t Synergy v R CIa IR UV RRAHEN AR 2 MTHEMEA B D X9,

USBHS 0 E VR TE
Property Value Description

Operation Mode Disabled, Custom, Device, Select Device as the
Host, OTG Operation Mode
Default: Custom

USBHSDP USBHSDP USBHSDP pin

USBHSDM USBHSDM USBHSDM pin

OVRCURB None OVRCURSB pin

OVRCURA None OVRCURA pin

VBUSEN PB00 VBUSEN pin

VBUS PBO1 VBUS pin

EXICEN None EXICEN pin

ID None ID pin

USBHSRREF USBHSRREF USBHSRREF pin
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Property Value Description
AVCCUSBHS AVCCUSBHS AVCCUSBHS pin
AVSSUSBHS AVSSUSBHS AVSSUSBHS pin
PVSSUSBHS PVSSUSBHS PVSSUSBHS pin
VCCUSBHS VCCUSBHS VCCUSBHS pin
VSS1USBHS VSS1USBHS VSS1USBHS pin
VSS2USBHS VSS2USBHS VSS2USBHS pin

VERERIE, STG2 Synergy MCU BK U SK-S7G2 Fv 29270 27 MIHdT 28D TT, fid Synergy

MCU & At Synergy v b T RER ¥ U MREREN EE 2 [REEDH D £

41166 77V r—2 a2 TDUSBXV2BETL—LT7—I I 1—IVOER
7TV =3y TUSBX V2 lET L— LU =7 &Y 2 — )V 2T 5 B0 FIEIE

sf_comms_api_t:open API Zffif] L C., USBX V2 lfE 7 L— LU — 7 ZHIHIE L& T,
HHEEEOTDICF vy bz y 7 LET (ER

1

Q1 B~ W N

III o

)

) sf_comms_api_t:lock API Z{#H L T,

) sf_comms_api_tiread API ZfiHI LT, 7—XZ%2FEL X,
)

)

sf comms_api_t:unlock 2> RZffif L Ti

sf_comms_api_t:write APl ZfiHHL T, 7—2ZXELE T,
HHGEEHOF ¥ 2 )boay JEFRLES (BT

6) sf_comms_api_t:close APl ZffHL T, v *ILZAL XTI,

RDEBHTT,

o
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NS D—RINETFIZ, ROKOEHOFET 0—KIIRLE T,

1. Initialize USBX Communications
Framework
open
2. Lock Bus (if needed)
lock
| : }
3. Read Data 4, Write Data
read write

5. Unlock Bus (if needed)
unlock

}

6. Close USBX Communications Framework
when needed
close

B 68:3BHE®D USBXV2EET7L—LT—7EIJa1— b7 TV r—>avn70—H

4117 3V —= b7 L—LT7—%

A=) 7 L—LT—7i3, ThreadX RTOS Zffifd A A= a—FgM a2y —)Vax >y R4 VAV R T2 —A
(CLD Ok APIFEETT, coayy—)V 7L —LI—JEY 12—V Tlda—LN)VOBEAVZ T 1 —A%
ffifH LT, UART. USB. £ —% % k Telnet #EHOWTNMHIGT BN— R 274 a icELET, O
U= VT L—LT— T EY a—)ViclE, Y —EEDIR YV RDAZa— X FXELAPINHH, Ty
g?fx AZa—ax Y ROI—)L\y 7 OFRIB X TRIT. ANXFHNDI—R, FA4, i7Zzi75 TENTE

41171 AV = 1Iv7L—L7—=9FJ 21— IVDHBE

A=)V T L—=LT =7 FOEEICHIS L E T,
o AZa—IlREIL ARV RIS VAV ET 2 —ADIEK
e YT AZa—b, H—MUHLICKZEHA =2 —HNOBH)
o HAZa—OBH), FllEA=2—DIL—FIRS
¢ X a—TE DNV T RAZa—
o NULL ¥ sCFADFEZAFH L, BITX T E TOHHAILD
o FIEEOTY RIA VISR % API
o RKXFE/INLFZ KA LIZW AT

AV =T L—=LT—=TEY a—)VOfEK (SSP 227 ¢ F 2 L—2®D [Thread Stack] 7 « > RICEREND)
BEROBNRLUET, JFEEDBEIRAE (f—H 2w b, UART. USB) ICiZFNFha—L\)VEV2a—IVHhbHb., H
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FEMWEIR LTI DO THBINIGEINENE T, FEAEDT—AT, BB T X TOMMIERNEY 21—

ICHBIGENENS 128, FIFEENERT 2 0E5HNH 2 DI T DI DOEELHEIEREDHATT,

Application

ThreadX®

RTOS

Framework

Console Framework Interface
sf_console

/ \

Frameworks / \
A

sf_comms_telnet

Communications Framework Communications Framework Communications Framework
sf_uart_comms

sf_el_ux_comms_v2

BSP

X 69:AV—Ib7L—L7—YFJa1—)bO7OvIH

41172V —=Ib7L—L7—%9FJ 21—V AP| DIIE

AV —=)VTL—LU—=2&, A7y roFr—7r sa—xX V=R, A, F70 APl ZE&RLET,
EFPRER T XTD API DY A k., APIFEGH L DI, %% API OfEHREIHD, ROKICEFNET, AT—ZF AR

D EDZKIE API BHIERDRZRICH D L9,

aAVY—=ILIL—LT—9FEDa1—)LAPIEH

Function Name

Example API Call and Description

open

g_sf_console0.p_api->open(g_sf_console0.
p_ctrl, g_sf _console0.p_cfg)

The open API configures the console. This
function must be called before any other
console functions.

L :NOTE: This call is made automatically
during system initialization, prior to entering
the users thread. Unless the user closes the
console, open will not need to be called.

R11UM0091JU011
2019.03.01

0Rev.1.10

RENESAS

421 of 1897



ZEEH

Synergy Software Package

EJ1-IVOBE > JL—LT—I LA ¥—>aAVY— VT L—LT—%

User’s Manual

Function Name

Example API Call and Description

close

g_sf_console0.p_api->close(g_sf_consoleO.
p_ctrl);

The close API handles the clean-up of
internal driver data.

prompt

g_sf_console0.p_api->prompt(g_sf_console
0.p_ctrl, NULL, TX_WAIT_FOREVER);

The prompt API prints the prompt string from
the menu, waits for input, parses the input
based on the menu, and calls the
appropriate callback function if a command
is identified.

parse

g_sf_console0.p_api->parse(g_sf_consoleO.

p_ctrl, commands, input, s_length);

The parse API looks for an input string in the
command menu and, if one is found, calls
the appropriate callback function.

read

g_sf_console0.p_api->read(g_sf_console0.
p_ctrl, ch, 1, TX_WAIT_FOREVER);

The read API puts data into the destination,
byte-by-byte and echoes the input to the
console. Backspace, delete, and left/right
arrow keys are supported. Read completes
when a line ending with CR, CR+LF, or
CR+NULL is received, or when the input
exceeds the number of bytes allowed. If the
buffer overflows
SF_CONSOLE_MAX_INPUT_LENGTH, the
read will return an error code.

write

g_sf_console0.p_api->write(g_sf_console0.
p_ctrl, (uint8_t*)data_string,
TX_WAIT_FOREVER);

The write API gets the buffer mutex object
and handles data transmission at the HAL
layer. It obtains the event flag to synchronize
the completion of a data transfer.
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Function Name Example API Call and Description

argumentFind g_sf_console0.p_api->argumentFind("LED”,
p_args->p_remaining_string, NULL,
&led_num);

The argumentFind API locates a command
line argument in an input string and returns
the index of the character immediately
following the argument. Any string numbers
are converted to integers.

versionGet g_sf_console0.p_api->versionGet(&version)

Retrieve the API version with the version
pointer.

BT — R EE, UERE EFE API T—X, API FEEK, B DB E EZ DA I O0 T,
/$P: W'Yz 7] CHREES 2 —ILDAPI ) 7 7 L XL TS EE 0,

AT—RARYE

Name Description
SSP_SUCCESS API Call Successful.
SSP_ERR_ASSERTION p_ctrl is NULL.
SSP_ERR_UNSUPPORTED Command not found in the current menu.

T B—= LN RoAN—IE > THFDIL 5 —T— RS NS EEDB VD F T, ITNTDRER 7— XD fE
DIEFIC OV TIE, ISSP 72— #fwizij?@@%/sz@AW/7/b/X%ﬁ%LT(féw

411733V —=Ib7L—L7—9FJ 21— IVOEHEDIIE

A=)V I L—LU—PEY 12—V, ThreadX oD aAv Y R4 AV RZ T —A (CLD) T3¢, TOEY 12—
WE, 2a—T7 v 7 A%ED ThreadX A7V =7 bl LTI Oy 7270, AV 7577k EEDRIATEZ
FHLT I Y7 avwERTLET, AV =V T L—LT—7 DO BERE T EZEITYI LB XA U T
T FNFNCDVWTRDE 7Y 3V THLE T,

aAVV—IVIL—LIT—EY 2 —)VOYINIL

open I—)Vi&, £V a—IVABIIENTCT 7 A )VNIC ISDE I & > THBIICAERENE T, 20 open MO L2
FITTBICE, TT7ANVTAYT 4 F a2 L—2IBT % Hi (g_sf_console_root_menu) & —#(9 5 ZMH 2 HiD
Jb—hF A= 1—%/7U7—73/Tﬁ%?%%£ﬁ%0§¢ W7 N— R o 7R ST, 47
MALY RV MYBEBICET 2 X TICEY a—)UMERRREIC R D 9,
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aAYYV—IL I L—LT—2FEY 2—)LD AU

A=V TL—=LU—=7ETV2a—)V TR, —HOAZa—, OV G BXTa—)L3y JBRETY, O
V=V TL—=LT =Y 2 —)VGEE 7Oy T FTHEEIL, 2<D%A, entry AL RAD while )L—71
flESNET, CTOTL—LT—7 D sf console_api_t:prompt API &, BIEOA=a—%7O> 7 b LTHIL
é@?\ﬂﬁ%ﬁﬁﬁb\%M%ZVV—WKI:—Nvﬁbiﬁ(TDN?JTlH—ﬁﬁﬁkéhfw%%éﬁ

ROBWEN L—H— AN L TIITENE T,
VY —=)VTATIMTONBBEOEEEIRD LB TT,
+ BackSpace F—7zf9 & 1=V VOO L FHHIFRENE T,
* Delete F—7%d & A —V )VOBDOLFHHIRENE T,
o EADKHF—2MTEN—VIVIBELET,
o FAAF—=2T L, fUSBE AL TORWEEFICOHAR, REDITY RPANENET,

I RBDIY R DaiDEREIRIFENF A, DF D, LhgF—=5 2L TE, REDIY> FOFHICA
NENIET T FDERIZFES Tl /zd, REDIT FHG|EGEENETNEF T,

U — FANRHC ST FABINDG & AJCFRIMEMrE N, BE S 23— LSy 7T —)LENSh RDOAZ 21—
Ko Bbo g (a~xy Foa—)b3\y 70K HIic SF_CONSOLE_CALLBACK_NEXT_FUNCTION AMEHE LT
B8 FTEa—)bNy ZRIBIT O E N2 X THITENE I, sf_console_api_t:prompt API AU I —)L &
NIHEE, =Wy VB GEAZ 2 —RRRUTANREBICAD £9, BIAZ 2 —ICBREIT BICiE, " z24f
LET, 7 AZa—=n5)b— b XZa—IcBEId il ~ 2L Ed,

=T =3O T X TN DD D L TANIAY Y R LE T,

51 -

a< Y KU A [2] ={"echo", "sethitrate"}; DA

1) secho ZHZTT,

2) >echo<space> X% T,

3) secho3 EHAR—FENTWVAEVWITYY RTT,

4) >setbitrate (ZEXN T,

5) >setbitrate 9600 Tl ;L — A 9600 ICRHE S NE T

AV —)IVIL—LI =TT 2 — )VOEREROIVER - A=a—

AV =)V T L—LT =7 TEAZ a—WRETY, A= a—0FRECIAVY— VT L—LT— WM 2 HEEA
DIERIBBRE M TVE T, T2V =)V A= 2 — DR (ROKZZI) ICid, FiDAZ 21— \DRA &, X
Za—0%4H EBLNVDAZ 2 —2FKT 57:8) . AZa—NOIXY P, T2 FRGERDRLSIAND R A
YEADNGENKT, ROKIRT LI, XY FRBIORLY FVIZE, Y RECFIINDRA VX help O
;%;gﬁ%iiw\%E?%SVVFS—Wﬂvﬁﬁﬁ\3~wNv7E%ﬁéh%ﬂy?$XFN5X~ﬁ‘ﬁ
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* SHuct const * menu_prey

Previous menn

* WS _{ const * menn_same

Mem name. used 8 3 prompt

¢ wnt)? toum commmnds

- wint$_t * belp
Descrpton of comumand.

= voud(* callback)(sf_comole_callback_migs 1 *p_mgs)
Callback 10 call when command is sebected

* void const * consext

User provided contet passed ito callbock

X 70: AV =7 L—=L7—=9FI 21— VD A= 1—i&&F

TIV—=rary7adr 7 bOBE LT, 1| DORAZa—hH3aAVV—)VTL—LT—7%RLET, T,
CLITLED OYIO B2 ZHIEL £9, o>V —)bax > Rdsl] (g_sf_console_commands, FX£EH]) iICida< > Ko
FAIDREHENE T (TOT—ATE 1 DDA Y RDOH), XY FiEAIC K > T, 3> FA "LED TOGGLE',
NIVTOFAD "Toggle an LED", I—)L 3w 73 led_toggle_callback, 1> 7F X A NULL (Z OBITIEEH TN
BNY) ThbHTENERINET,

Jb— b A= 2 — (FIEMD 3 g_sf_console_root_menu K&K T, C OMEEIA T3, sf_console_menu_t:menu_prev
T hYA  NULL (1 DDA a—UMEWT®H) | sf_console_menu_t:menu_name A TRoot]
sf_console_menu_t:num_commands (& 1] (T2 bV OEEHEZKD 2 7eDICHIY A X2 LY M) YA X THI-
%%15 *Stfi Cé)_nsole_menu_t::command_list DORAEG7 R LA Taddress| (<Y RFESIORHIOIY Y DA H

LED TOGGLE

Toggle an LED

1 led_toggle_callback

address NULL

K 71: QY= L—=L7—=9FI21—IbD*= 1 —EEHHIOR
aAVV—=)IVI =LY —ZEY 12— )VOEEICET % B AT EHIE L IR
aAVV—=)V I L—LU—ZEY 12— )VOEEICT % EE AT EHIE

e AVY—IVITL—LT—UEY 2—)LD sf_console_api_t:prompt APl Z{EH T BICIE KT A= 2 —,
av Y FHEER, BRUTI—NMNRY I ZRELXT,
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aV =)V I L—LT—ZEY 2 —)VOEEIC T % HIREE

. <‘<:?L)g“/“l—}b@ém’ﬂzﬁﬁ’g”%%@ﬂﬂ@ﬁﬂJBﬂ%IELCOINUi\ BT SSP YV —R/— b 2B LT
2,

411747 TV 5= 3 DAY —=Ib7 L—LT7—9FY 21— VDA
COYryayTld, SSPaAV 74 Xa L —REFHLTTY )V r—yaicayy—)v7L—LY—7ET a—)b
FHMALTTIEIC DOV TEHAL F9,

W CDET g 2 EGICIE, 70 7 FOEK, XL FDEN, XL FANDI X v ZDEN, LXKy
SINTD T 2 DREEIC OV THREL TOB38ZNH D F T, CHEDEHICKHE L TOZVEEE, [SSP 21—
=XV Z 2 7] DRAD S DD DEFESIEL T, SSPN—I D771 or—> 3 > DIFGIFIC C 115 DEZLE
FlEZEPET S LR L TS /EE 0,

A=V I L—LT—TEI a— VT ) r— g ANGBINT 31, ROFBITRT AR Y 78IRS —7r VA%
f#ifl L C HAL/Common AL v RicEmMLET, @V —=—IVITL—=—LI—=VFETVa—)VOTF T+ )L 4E
g sf_console0. T9, T DAL, KISd % [Properties] V4~ FUTEHETEET,)

AVY—LIL—LT—IES1—LOERS—7 VR

Stacks Selection

Resource ISDE Tab Sequence
g_sf_console0 Console Threads New Stack > Framework >
Framework on sf_console Services > Console

Framework on sf_console

ROBNRT & DI, sf console DAV =)V T L—LT =TTV a—)VINALw RAZy ZIBMENE &, 3V
T4 F 2 =238 O— LN )VEY 2 =)V HEIGEIM L £, BINOEEEREHNEL T5EY 2—)Vid,
Ry T ADTFARDRBEHZRENE T, FL—OFNEREINTVEEY a— VIO AZ Y R7a v E
Va—IVTT, HFOVHETRENZEY 2 —)VdHEFZIEHE T, 1 HOREMTIUITEBROA R W 7 CHHTEE
T, EVIDETRENZEY 2—)ViclE, B— LRV EY 12— IVOBERNDPRETT, cNblidAr Ty g v ERIGH
BCET, (FavZHNTTFAMCESTRENET,) O—LN)VEY 2 —)VOBMAREZLEAE, Y 2—ILD
MBS TAdd) EWVWH TFARDEENE T, EVTDORTRENZEVa—)VEI7V v I55E, [New] 74V
MEREIN, JEEREINA R RENE T,

R11UMO0091JU0110 Rev.1.10 426 of 1897
2019.03.01 RENESAS



ZEEH

Synergy Software Package

EV2A-IVOBE> JL—LT7—=9L4¥—>aAvVY—-Ib7L—L7—%

User’s Manual

New &) New Stack >

Thread

Stacks % Remove

¢ g_sf_consoled
Console Framework
on sf_console

A
T

59 Add

Communications
Framework

New Thread Stacks

& | New Stack > 5| Remove

®

& g_sf_consoled Console Framework on sf_console

A

sf_el_nx_comms

& g_sf_comms0 Communications Framework on

I

& [DEPRECATED]
g_nx_telnet_server)
NetX Telnet Server on
nx_telnet_server

% Add NetX Port (Select
‘Use’ and add the
same instance as on
the bottom left)

A

T

@ [DEPRECATED] g_nx0
NetX on nx

ry

I

% Add NetX Network
Driver
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New Thread Stacks & New Stack > 5| Remove

4 g_sf_console0 Console Framework on sf_console

A

4 g_sf_comms0 Communications Framework on
sf_uart_comms

O]

A

4 g_uartd UART Driver on r_sci_uart

I - |
4 g_transfer0 Transfer % Add DTC Driver for
Driver on r_dtc Event Reception [Not
SCIO TXI recommended]
a
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New Thread Stacks

& | New Stack > 5| Remove

+ g_sf_consoled Console Framework on sf_console

®

ry

T

& g_sf_comms0 Communications Framework on sf_el_ux_comms

A

1

47 g_ux_device_class_cdc_acm0 USBX Device Class CDC-ACM

A

I 1

%Y Add USBX Device 42 USBX Device Configuration
Class CDC-ACM
Source [Optional]

42 g_usb_interface_desc
_cdcacm_0 USBX
Interface
Configuration

1 |

% Add USBX Port DCD 4% USBX on ux

A

% Add USBX Source
[Opticonal]

X 72:aAY—=1b7 L—=L7—=9FI1—IVDRZY Y

411752V —=Ib7L—L7—9FJ 21— VD&

I—YP—RBRHEZIECEDETIAYY—IV T L—LT =TTV a— )V T 20ENH D £, SSP K™Y « >~
R T, E0ABPEEE— Fix EXHEDOREEIRAB N HEINICGER ENE T (T oy 7R TR RSN
%), N5, B—LNNWEY 2 — )V EEIMEINT 2 T7-2DICHKT 2 0ENDD £, oo ZEHLUTHHEAN
RELEWTONRT 4 OADEEAFEICEDET, Ov 7 INTVAMOTONRT A 3EETETELA, TNHI.
ISDE @ [Properties] 7« > R Cld0y 7 ENT ST 120y 77 A2V TRENET, 2O Tu—F
I & DR T T AW E N, LETO FETOMKT 7o —FIC R TRIBICZ T —RELICK B> TVE
T, I—YP—PT7 VLA TELZITXRTOTIRT ¢ OFFHATRERMGREE T 74V ME, SSPaAY T 4 Fal—4
WO [Properties] Z71CH D XIH, fHICBRTEZE X ICTOROEITIRLET,

JEISDE 22, KIS d B Z D E R 05, EF 12— EE L, T O/NT 1 ZBEBHNSE EDTEFT,
CAULIE L OFIBFICTR L B, SSP TORFRE AT B 720ICH8)0 TEH) 7 7 0 —FIC k3D s O F T,
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sf console EDIA VY —ILITL—LT—9ED1—ILOWERK

11—

ax A&

ISDE Property

Value

Description

Parameter Checking

BSP, Enabled, Disabled

Enables or disables the
parameter checking.

Default: BSP
Maximum Input String 128 Maximum input string length
Length selection
Maximum Write String 128 Maximum input string length
Length selection
Console print timeout value OxFFFFFFFF Console print timeout value

selection

Name

g_sf _console0

Module name

Name of Initial Menu
(Application Defined)

g_sf_console_root_menu

Initial menu name

Default: False

Echo True, False Echo selection
Default: True
Autostart True, False Autostart selection

Name of generated
initialization function

sf_console_init0

Name of generated
initialization function

Auto Initialization

Enable, Disable

Default: Enable

Auto Initialization selection

P HIDIEE 77 4L Mk, Synergy STC2 FEHTE T A x 2 MW TS EDTT, EOMD MCUDF 741
18 & (T AJBE i i 13 # 8 nIBEME 2 D F 9,

aVV—)V 7L —LU—270ua—LN)VEY 12— )LORERK
V=T L—LTU—=7Icid, BIETL—LT—70%E%EL LT NetX @3

TJL—=LU—7, USBX @E7 L—L

J—2  UARTEETL—LTU—7D3FFHEOF TV a VHAHEINTVWES, ThHD T L—LT—2ICiZFNF
NAO—LRVOEY2—)vA T arvhdHbh, 7L—LT—7ORRIERIE sf_el_nx_comms, sf el ux_comms.
sf_uart_comms DEEY 12— )VOE Tt E N F 4,
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41176 77V 75— a»TODAVY = IVIL—LT7—VEJ 1—IVOER

TV =gy cayy =)V I L—LT—EY 12— )VEHHT ABO—RNEFIEIXDEBD T,

1

Q1 >~ W N

) Aoa—BXUavy REEAREIERLE T,

) RERO—)Ny T RFEELET,

) sf_console_api_t:open API ZfHH LT, 2>V —)LT7L—LY—7ZHtLE T,
)

)

CNEO—fRNETFIRZ, ROKO@EE OBE70—IIRLE T,

X 735880V —IV7L—LI7—9FJ 12— 17TV 5r—avn70—HF

411887 L—LT—7

1. Create menu structure

¥

2. Implement callbacks

¥

3. Initialize console framework
open

¥

4. Prompt for input
prompt

h 4

5. Process commands
read, write, parse

L

6. Close the conscle framework
close

sf_console_api_t:prompt APl ZfHH LT, a7 b24ERL, IV FZ L9,

WAEIT I U CHthod APT (sf_console_api_t:read. sf_console_api_t:write, sf_console_api_t:parse, %
721 sf_console_api_t:arguementFind) ZfiH L Ca~ > RZUH L X9,

6) WEITJE U T sf_console_api_t:close API Z{HH LT, €Y a—)VzLE T,

b7 L—LT =7 LAY —d, TXEELWST —CAZRMT 2RO FALEY 2 — VTR EN TV E

9o UM EENE T,

o BEE{EN—RY 27 OWH . BEUKELEY 2 —)VEDY V) — ZA[EH D=8 SF_CRYPTO,
o BB D28 D SF_CRYPTO_TRNG,
o Awb—IH AT A NMERDIHD SF_CRYPTO_HASH, MD5. SHA1. SHA 224. SHA 256 O 7

WAY XL R—FENET,
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o F—HRY—EADIHD SF_CRYPTO_KEY, AES, ECC. RSA ODEF—MWPKR—FENET,

. gz{ftgo_JZU@E{t"j‘*—tX@K&bo) SF_CRYPTO_CIPHER, AES 58X T RSA 7 )L 3V X LAY R— bk

o RSA BHAEKSB XURGEEY —E AD 7D SF_CRYPTO_SIGNATURE,

. ;\:‘—/}f .‘g ?Lg g_}b“f— EAD7HD SF_CRYPTO_KEY_INSTALLATION, AES, ECC. RSA D#&F—h 14

41181 ST L—LT7 -V EV 21— ILDRER

SSPOAVFTFARTE, [F—DFv 7] & [F—DAYAr—=)V] LS HRBRRDOK S ITERENF T,

F—DF w7 Synergy 7T b T & — L ETHIEF—ETIZIEAFHF—DOXT 24T % APL T, MEF—DT v
7E— (Ef“vﬁﬂ::\: ) IKEDET,

F—DA VA=)Vt AP =HVER LTz PC (Synergy 77 v 1\77r—ALMW)/7\TA) O F—7A Synergy
Ty b T =LA VA M—VEN (REBARL). Ty TENMEF—DI—TP—IIRENET,

TwTF—IELL DAY w M H D £,
o« T TF—E, FNNVEKE NIz Synergy 7T v b7+ — L (platform(MCU) TOREHAIHET T
o D Synergy 7F v b 7+ —L (platform(MCU) ICBHITEH LIETETHEA,
s TV TF—EIDF—2EILTEHILIEITEET A,

Application

Framework
Crypto Framework Crypto HASH Framework Crypto TRNG Framework Crypto Cipher Framework
sf_crypto sf_crypto_hash sf_crypto_trng sf_crypto_cipher
Framework/HAL Drivers
o SCE Common Driver Fracg:vl\t(;rk HASH Driver Fracr:fu:zrk TRNG Driver Crypto Framework Crypto HASH Framework
ThreadX R_SCE R_SCE_HASH R_SCE_TRNG sf_crypto sf crypto_hash
sf_crypto sf_crypto
RTOS
Framework/HAL Drivers
SCE Cn_)mmcn SCE Ct?mmon SCE C?mmon SCE C(?mmon SCE Comman Driver Crypto HASH Driver
Driver Driver Driver Driver R SCE Framework R SCE HASH
R_SCE R_SCE R_SCE R_SCE — sf_crypto - =
HAL Drivers
SCE Common SCE Common
Driver Driver
R_SCE R_SCE
BSP
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Framework
Crypto Key Framework Crypto Key Installation Framework Crypto Signature Frameworks
sf_crypto_key sf_crypto_key_installation sf_crypto_signature

Framework/HAL Drivers

@ Crypto Framework Crypto Framework Key Installation Driver Crypto Framework Crypto HASH Framework
ThreadX sf_crypto sf_crypto R_SCE_KEY_INSTALLATION sf_crypto sf_crypto_hash
RTOS
Framework/HAL Drivers
SCE Common Driver SCE Common Driver SCE Common Driver SCE Common Driver Crypto Framework HASH Driver
R_SCE R_SCE R_SCE R_SCE sf_crypto R_SCE_HASH
HAL Drivers
SCE Common Driver SCE Common Driver
R_SCE R_SCE

BSP

X 74BS{t7L—L7—7FV21—-bD7Av IR

41.182KES{t7L—LT7—YFJ 21—V APl DEE
EE( T L— LT — 7 EY 2 =)V, BREOIEE(Y—C AMT D API #EHELE T, HHTEERTRTOAPIDY

%gi/%fl O LB, % APL OB, ROKICHEENE T, AT —Z ARV EOXKIE API ERIEDHEIC

EEL T L—LT—9ES1—)L APl DEH

Function Name Example API Call and Description

open g_sf_crypto0.p_api->open(g_sf_crypto0.p_c
trl, g_sf_crypto0.p_cfqg);

This function is used to open the crypto
framework module and the r_sce HAL
module.
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Function Name

Example API Call and Description

close

g_sf_crypto0.p_api->close(g_sf _crypto0.p_c
trl);

This function is used to close the crypto
framework module and the r_sce HAL
module.

lock

g_sf_crypto0.p_api->lock(g_sf_crypto0.p_ct
rl);

This function locks shared resources for
cryptography operations.

unlock

g_sf_crypto0.p_api->unlock(g_sf_crypto0.p
_ctrl);

Unlock shared resources for cryptography
operations.

statusGet

g_sf_crypto0.p_api->statusGet(g_sf_crypto0
.p_ctrl, &p_status);

This function gets the status of the Crypto
Framework common module.

versionGet

g_sf_crypto0.p_api->versionGet(&version);

This function retrieves the API version using
the version pointer.

7 BT — XS BUERE, EF. APL 7—%, AP #iEk. FIERERODB)FEEZDFMEHINC D0 T,
ISSP 2 —"— X' =2 7)) CBIEES 72— ILDAPI ) 77 L > RESHEL TS /EE 0,
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E51t HASH 7L—LT7—9ED21—)LD APl DEH

Function Name

Example API Call and Description

open

g_sf_crypto_hash0.p_api->open(g_sf_crypt
o_hashQ.p_ctrl, g_sf_crypto_hash0.p_cfg);

This function is used to open the crypto hash
framework module.

close

g_sf_crypto_hash0.p_api->close(g_sf_crypt
o_hash0.p_ctrl);

This function is used to close the crypto
hash framework module.

hashinit

g_sf_crypto_hashOQ.p_api->hashlnit(g_sf cr
ypto_hash0.p_ctrl);

This function initializes the calculation of the
hash function. It has to be invoked first and
only once, at the beginning of each new
calculation.

hashUpdate

g_sf_crypto_hash0.p_api->hashUpdate(g_s
f_crypto_hash0.p_ctrl, &p_data_in);

This function calculates the hash on the data
pointed to by the p_data_in pointer.

hashFinal

g_sf_crypto_hash0.p_api->hashFinal(g_sf_
crypto_hashOQ.p_ctrl, &p_data_in, &p_size);

This function finalizes the hash operation on
the data pointed to by the p_data_in pointer
and stores the output size in the 32-bit word
defined by the p_size pointer.

versionGet

g_sf_crypto_hash0Q.p_api->versionGet(&ver
sion);

This function retrieves the API version using
the version pointer.
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U BB — 2GR, RER, B, APL 7—2, API REiG(k, BIBZEROBIE L EROFEMEHINC OV T,
[SSP 2—H'— A= 2 7)) CHBEEY 2 —I)VOAPIY 77 LY AEBRLTLEEW,

E51E TRNG 7 L—LT—9EDa1—/LO APl DEH

Function Name

Example API Call and Description

open

g_sf_crypto_trng0.p_api->open(
g_sf_crypto_trng0.p_ctrl,
g_sf_crypto_trng0.p_cfg);

This function is used to open the Crypto
TRNG framework module.

close

g_sf_crypto_trng0.p_api->close(
g_sf_crypto_trng0.p_ctrl);

This function is used to close the Crypto
TRNG framework module.

randomNumberGenerate

g_sf_crypto_trng0.p_api->randomNumberG
enerate (&p_buffer);

This function generates the random number
and stores it in memory starting at the
address defined by the p_buffer pointer.

versionGet

g_sf_crypto_trng0.p_api->versionGet(&versi
on);

This function retrieves the API version using
the version pointer.

T BT — 2GR, TESE, ER. APL 7— X, AP MGk, BIECEBOBIE & EROFMEHAICOV TR,
ISSP 2—H— A<= 27 )V THEEY 12— VO APIY 77 LY ARBBLTIIEE W,
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Function Name

Example API Call and Description

open

g_sf_crypto_key0.p_api->open(
g_sf_crypto_key0.p_ctrl,
g_sf_crypto_key0.p_cfg);

This function is used to open the crypto key
framework module.

keyGenerate

g_sf _crypto_key0.p_api->keyGenerate(
g_sf_crypto_key0.p_ctrl, &p_secret_key,
&p_public_key);

This function is used to generate a key or
key pair and store it at the p_secret_key and
p_public_key pointers.

close

g_sf_crypto_key0.p_api->close(
g_sf_crypto_key0.p_ctrl);

This function is used to close the crypto key
framework module and the r_sce HAL
module.

versionGet

g_sf_crypto_key0.p_api->versionGet(&versi
on);

This function retrieves the API version using
the version pointer.

T BT — 2GR, TESE, ER. APL 7— X, AP MGk, BIECEBOBIE & EROFMEHAICOV TR,
ISSP 2—H— A= 27 )V THEEY 2— VO APIY 77 LY ABRBELTIIEE W,
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Function Name

Example API Call and Description

open

g_sf _crypto_key_installation.p_api->open(
g_sf_crypto_key_installation.p_ctrl,
g_sf_crypto_key_installation.p_cfg);

This function is used to open the crypto key
initialization framework module.

keylnstall2

g_sf _crypto_key_installation.p_api->keylnst
all2( g_sf_crypto_key_installation.p_ctrl,
p_user_key_input, p_install_key_input,
p_key _data_out );

This function is used to install a key using
the p_user_key_input, p_install_key_input
and p_key_data_out pointers.

close

g_sf_crypto_key_installation.p_api->close(
g_sf_crypto_key_installation.p_ctrl);

This function is used to close the crypto key
installation framework module.

versionGet

g_sf _crypto_key_installation.p_api->version
Get(&version);

This function retrieves the API version using
the version pointer.

T BT — 2GR, TESE, ER. APL 7— X, AP MGk, BIECEBOBIE & EROFMEHAICOV TR,
ISSP 2—H— A= 27 )V THEEY 2— VO APIY 77 LY ABRBELTIIEE W,
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Function Name

Example API Call and Description

open

g_sf_crypto_cipher.p_api->open(
g_sf_crypto_cipher.p_ctrl,
g_sf_crypto_cipher.p_cfg);

This function is used to open the crypto
cipher framework module.

cipherlnit

g_sf_crypto_cipher.p_api->cipherlnit(
g_sf_crypto_cipher.p_ctrl, mode, p_key,
p_params);

This function is used to initialize the crypto
cipher framework module.

cipherUpdate

g_sf_crypto_cipher.p_api->cipherUpdate(
g_sf_crypto_cipher.p_ctrl, p_datain,
p_dataout);

This function performs the cipher encrypt or
decrypt operation. It can be called multiple
times on additional blocks of data. Result is
placed in p_dataout.

cipherFinal

g_sf_crypto_cipher.p_api->cipherFinal(
g_sf_crypto_signature.p_ctrl, p_datain,
p_dataout);

This function performs the final encrypt or
decrypt operation. Result is placed in
p_dataout.

cipherAadUpdate

g_sf_crypto_cipher.p_api->cipherAadUpdat
e( g_sf_crypto_cipher.p_ctrl, p_aad);

This function updates AAD (Additional
Authenticated Data) for AES GCM operation
using the p_aad pointer to the AAD data and
length. It can be called multiple times on
additional blocks of data.
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Function Name

Example API Call and Description

close g_sf_crypto_cipher.p_api->close(
g_sf_crypto_cipher.p_ctrl);
This function is used to close the crypto
signature framework module.

versionGet g_sf_crypto_cipher.p_api->versionGet(&ver

sion);

This function retrieves the API version using
the version pointer.

TE BB —2Midlk, RER, B8 APL 7—2X, APl Mgk, BIBZEBOEIE LEROFHIEHIIC DV TIE,

ISSP A—H—A = a7 )V THHEEY 2 —IVDAPIY 77 LY AZBLUTLEE W,

&84k Signature 7 L—LT7—YET 21 —)LD APl DEH

Function Name

Example API Call and Description

open

g_sf_crypto_signature.p_api->open(
g_sf_crypto_signature.p_ctrl,
g_sf_crypto_signature.p_cfg);

This function is used to open the crypto
signature framework module.

contextlnit

g_sf_crypto_signature.p_api->contextinit(
g_sf_crypto_signature.p_ctrl, mode,
p_params, p_key);

This function is used to initialize the crypto
signature framework module.

signUpdate

g_sf_crypto_signature.p_api->signUpdate(
g_sf_crypto_signature.p_ctrl, p_message);

This function performs the signature update
operation. It can be called multiple times to
accumulate the message to be signed.
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Function Name

Example API Call and Description

verifyUpdate

g_sf_crypto_signature.p_api->verifyUpdate(
g_sf_crypto_signature.p_ctrl, p_message);

This function performs the signature
verification update operation. It can be called
multiple times to accumulate the message
whose signature is to be verified.

signFinal

g_sf_crypto_signature.p_api->signFinal(
g_sf_crypto_signature.p_ctrl, p_message,
p_dest);

This function generates the signature and
writes it to the destination.

verifyFinal

g_sf_crypto_signature.p_api->verifyFinal(
g_sf_crypto_signature.p_ctrl, p_signature,
p_message);

This function performs the signature verify
operation.

close

g_sf_crypto_signature.p_api->close(
g_sf_crypto_signature.p_ctrl);

This function is used to close the crypto
signature framework module.

versionGet

g_sf_crypto_signature.p_api->versionGet(&
version);

This function retrieves the API version using
the version pointer.

0 BT — 2GR, BER. . APl 7—2X%. APl ¥EEK, BIBEBOEE & E@EOFMRHIFIC DOV T,
ISSP 22— — A =a7)V] CEEHEY 2—IVOAPIV 77 LY AEBIBLTLEE W,
TL—LT—=72 APl IZ3—f&M7%% SSP T —a—RZR L. ZHUChATa—L\)NVEYV 2=V 5D TFTOLT—
I—RERTCENHVET HESLTL—LT—VEEDLS—I—REH D, COXRDRBICGEHINTVET,
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Name

Description

SSP_ERR_CRYPTO_CONTINUE

Continue executing function

SSP_ERR_CRYPTO_SCE_RESOURCE_C
ONFLICT

Hardware resource busy

SSP_ERR_CRYPTO_SCE_FAIL

Internal I/O buffer is not empty

SSP_ERR_CRYPTO_SCE_HRK_INVALID_ | Invalid index
INDEX

SSP_ERR_CRYPTO_SCE_RETRY Retry
SSP_ERR_CRYPTO_SCE_VERIFY_FAIL | Verify failed

SSP_ERR_CRYPTO_SCE_ALREADY_OP
EN

Crypto Module is already opened

SSP_ERR_CRYPTO_NOT_OPEN

Hardware module is not initialized

SSP_ERR_CRYPTO_UNKNOWN

Some unknown error occurred

SSP_ERR_CRYPTO_NULL_POINTER

Null pointer input as a parameter

SSP_ERR_CRYPTO_NOT_IMPLEMENTE
D

Algorithm/size not implemented

SSP_ERR_CRYPTO_RNG_INVALID_PAR
AM

An invalid parameter is specified

SSP_ERR_CRYPTO_RNG_FATAL_ERRO
R

A fatal error occurred

SSP_ERR_CRYPTO_INVALID_SIZE

Size specified is invalid

SSP_ERR_CRYPTO_INVALID_STATE

Function used in an valid state

SSP_ERR_CRYPTO_ALREADY_OPEN

Control block is already opened

SSP_ERR_CRYPTO_INSTALL_KEY_FAIL
ED

Specified input key is invalid

SSP_ERR_CRYPTO_AUTHENTICATION
FAILED

Authentication failed

Crypto Framework Specific Error Codes
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Name Description
SSP_ERR_CRYPTO_COMMON_NOT Crypto Framework Common is not opened.
OPENED
SSP_ERR_CRYPTO_HAL_ERROR Crypto HAL module returned an error.

SSP_ERR_CRYPTO_KEY_BUF_NOT_EN Key buffer size isn’t large enough to
OUGH generate a key

SSP_ERR_CRYPTO_BUF_OVERFLOW Attempt to write data larger than buffer.

SSP_ERR_CRYPTO_INVALID_OPERATIO | Invalid operation.
N_MODE

SSP_ERR_MESSAGE_TO_LONG Message for RSA encryption is too long.

SSP_ERR_RSA DECRYPTION_ERROR RSA Decryption error.

A=AV RIAN=C L THEDT T —a— RNEENEGEERH D ET, IXRTOMERT—Z AR D #
DEZRICOVTIE, FSSPA—Y—A =27V CHEEY 2—ILDOAPIV 77 LY AEZBBLTLEE N,

41183887 L—LT7—7EV 21— IVOEMEDEIE

ROFFEIHIE, SF_CRYPTO, SF_CRYPTO_TRNG, SF_CRYPTO_HASH, SF_CRYPTO_KEY,
SF_CRYPTO_KEY_INSTALLATION, SF_CRYPTO_CIPHER. SF_CRYPTO_SIGNATURE D&K€ 2 —/WTHHAINE T,

IUT 4T VRINT A—&

Synergy 27 4 a2 L—& T, BEHLT L—LT— 2 EY 2= LTHEL HAL K51 /3=
&#gﬁéhfwéﬁAvly?{TVH%ﬁﬂﬁﬁﬁii—&T%D\?7%»%?5&71)?1
ACREEENET, THUE DWiOY V=X THE— FENTHIE— KT,

Synergy A>T 4 F¥a L—2Tld, BT L—LU—JEV 2 )IVINEREN TV 258 GHST %
HAL 3V R—2 Y FHHBICEXNE ), T2 T4 7 2T T 7 3 FESIT +—< v FDHD
YR=bENZ VLT 72E—Ricny 7 ENEXT,

;ﬁ;ﬁ%@7 L—LU—=27 LAY APl T3, ANBXTHNT—ZITH L TN, RSO HDY R—H &

ﬁ%kHMAMT@\Kﬁ%i@&ﬁ?—&mﬁbfv—FBZEvFmmBLOMﬂﬁﬁﬁ—Fé

o

NA MRS T 4 =< FOT— R Z2RDa—Y—id, 5 {tT7L—LY =7 a—)V2HT 24
EDRHO XTI,

HIEd %7 L—LT—2 APL DR WEFS{E HAL AP Zf I L TV ARHFO 70T x 7 b Tk, Ev )
IYTAT VT =EAPMEHENTOASAREMNH D, TOHER, VMV T 7 /AL TT
L—LU—=7 APl 209 50, 51&HiEBAFO HAL APl ZERZMH T 5 08D H D £,

HAL API ZEEHAT 5SS, 22—V —I1F int32_t) & LTHFv A R ENfzT7—2D, I T
%HAL%/:-}W}I/T4”"/}: T B 2RI HENHD T,
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F—BNY T 7DT I3 AV

o ANV T 7ICETIDICHID Y TENTINTOT =2y T 7id, Y—RERTT 54554
EDRHO X,

JavyFrra—)
o IRTOMEELT L—LY—2 APLIZ 70w F 2 FCH L TY,
SF CRYPTO 7 L—L7—7%—E X
« SFCRYPTO 7L —LY—ZEVa—)Uicid,. ULFHEENET,
- N—RY 7 OUEIt. BERUKSLEY 2 —)LRD ) Y — ZA[F#AD 72D SF_CRYPTO,
- BEMEEER OB O SF_CRYPTO_TRNG,

- Awb—IX AT A NERDTZHD SF_CRYPTO_HASH, 7\ ¥ 2 #{EDOK T OFGIC T — X
BT v WA TR T S ERER TR L 9,

- RSA. AES. ECC FH® SF_CRYPTO_KEY, RSA B&X U ECC [ific, FL—Y7F A MF—ITMA T
T TR =AW T BA T a R LE T, AES T T v THF—DAMNY R—FENET,

- RSA. AES. ECC F—DF—A > A b—)LY—V A%t 4 % SF_CRYPTO_KEY_INSTALLATION,
- AES BXU RSA F—0DWEH B X UES LY —E X244t d % SF_CRYPTO_CIPHER,
- RSA BAHAERKS XK UWGEEY — ¥ X242t % SF_CRYPTO_SIGNATURE,

VersionGet API

COAPLIX, EVa— VDI NZHITHHTEH, WOTEMUHITIENTEET,

SF CRYPTO 7 L—LT—7EY 12— )VOREEFIA

SF CRYPTO 7 L—L7—2713/\A L)L APL 2481k L, sf crypto. IcEEEE N E 9, SF CRYPTO 7 L—L"T—7
. X a7 E{by Yy (SCE) HAL £V 2a—)bZ2E U T T L— LT — 75— AOEB PR L E T,

SF CRYPTO 7L — LT —Z7EY 2 — )LD E
o SFCRYPTO 7L —LTU—2F, HEftL 2 N\—FR o7 bFa 7Sk Yy roEHE. I8kl %

e}

o foMES{E7 L—LT—2FEY 2—)U SF_CRYPTO_TRNG, SF_CRYPTO_HASH, SF_CRYPTO_KEY,
SF_CRYPTO_CIPHER, SF_CRYPTO_SIGNATURE, SF_CRYPTO_KEY_INSTALLATION. DF 1 v — I
T IRARTBHIeHDOY—E AL XTI,

SFCRYPTO 7 L— LU= &Y 2 —)VOFWEIC T % 19

. sf_cgypto_aii_t::open APL b HIc a—)LbENEd, T4Hud. [Auto Initialization] #EkA 7> 3 >~
MT T+ )V RN THMTIZ> TN TT,

*+ SF_CRYPTO_XXX €32 —)L Tl sf_crypto_api_t:lock API & sf_crygto
£9, iU, 77U —> g3 W HAL APl ZE# 32— )V 515513,
[ERIC sf_crypto_api_t:lock API Z il L £ 3,

+ sf_crypto_api_t:unlock API (&, HAL €Y 2 —)LDaA—)L SR> FeERICHTALE T,

o sf_crypto_api_t:statusGet API (&, AJJ/8T XA—% & UTHIEAIT 0w 7 block/p_ctrl 2w # e LK,
C D78, SF_CRYPTO £ 2—/)L®D open APL WIEUHI E NTARIC D AT RHENDH O 97

_api_t:unlock API BMffI S
HAL €22 —)Z2a—)L9%

R11UMO0091JU0110 Rev.1.10 444 of 1897
2019.03.01 RENESAS



ZEEH

Synergy Software Package

EV21-IVOBE > TL—LT7—I LI P—>BS{tIL—LT—Y

User’s Manual

SF CRYPTO 2 L—LT7—9EJa—)LDER

11—

ax A&

Configuration parameter

Description

uint32_t wait_option

Wait option for RTOS service calls

Defines how the service behaves if there is
not enough memory available. The wait
options are defined as follows:
TX_NO_WAIT (0x00000000) T
X_WAIT_FOREVER (0OxFFFFFFFF)
timeout value (0x00000001 through
OXFFFFFFFE)

Selecting TX_NO_WAIT results in an
immediate return from this service
regardless of whether or not it was
successful. This is the only valid option if the
service is called from initialization. Selecting
TX_WAIT_FOREVER causes the calling
thread to suspend indefinitely until enough
memory is available.

Selecting a numeric value (1-OxFFFFFFFE)
specifies the maximum number of timer-ticks
to stay suspended while waiting for the
memory.

Default set through ISDE
is TX_WAIT_FOREVER.

crypto_instance_t * p_lower_Ivl_crypto

Pointer to a low-level Crypto engine HAL
driver instance.
Configured by Synergy Configurator.

void const * p_extend

Extension parameter for hardware specific
settings.
Configured by Synergy Configurator.

void const * p_context

Placeholder for user data.
For future expansion.

void * p_memory_pool

Byte pool address.
Configured by Synergy Configurator.
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Configuration parameter

Description

uint32_t memory_pool_size

Byte pool size.
Default set by ISDE is 128 bytes.

Caller to allocate pool based on the number
of SF_CRYPTO_XXX module instances
created.

Recommended sizes:
In addition to the default byte pool:

NOTE: An additional 12 bytes per instance is
needed for RTOS housekeeping.

24 + 12 bytes per instance of
SF_CRYPTO_KEY module if RSA Key is
required.

264 +12bytes per instance of
SF_CRYPTO_KEY module if AES Key is
required.

SF_CRYPTO_KEY module if AES Key is
required.

112 +12 bytes per instance of
SF_CRYPTO_HASH module.

1200 bytes per instance of
SF_CRYPTO_CIPHER module for RSA
algorithm is required.

600 bytes per instance of
SF_CRYPTO_CIPHER module for AES
algorithm is required.

1450 bytes per instance of
SF_CRYPTO_SIGNATURE module.
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Configuration parameter Description

sf_crypto_close_option_t close_option Close option

Selects how the SCE module can be closed.
SF_CRYPTO_CLOSE_OPTION_DEFAULT
- Close the module only if none of the other
SF_CRYPTO_XXX modules are opened.
Note: This is the default setting.
SF_CRYPTO_CLOSE_OPTION_FORCE_C
LOSE - Close the module regardless of
SF_CRYPTO_XXX modules status.

Note: With either option, It is the

responsibility of the caller to ensure that the
SF CRYPTO module is not closed when any
of the other Crypto Framework modules are

open.

SF CRYPTO 7L — LY —7 &Y 12— VORI

DWFSALT L— LT =7 &Y 2=V TV 25EE SFCRYPTOEY 2 — UL 5 NGV K ST 5 T L id,
I—)VHIDETETY,

77V r— 3> TDSFCRYPTO 7 L— LT —7EY 2—)VOHH
77— 32T SFCRYPTO 7 L—LTU =7 &Y 2— )V (T 2 BO—KAEFIRIERDEBD TT,
e SFCRYPTO €Y 2 —)LZMHHT %Il :

- 1%%55?;2%*—5’ (FROXTHESNTVET) 27TV — 3 yO=—XCHHE THEFRICR

- sf_crypto_api_t:open API Z{ifj L C, SCE il F 5 /S—T SF_CRYPTO & SCE HAL €22 —)l
(R_SCE) Z#lb L ¥ 9, Tid, [Auto Initialize] FRENT 7 4 )V F DX XD, Synergy 3>
T4 F 2L —RICK>TEITENET,

- Z}‘}I/:r_‘/?‘“/r'?‘/{ﬂ— AT THIVETRESNET, ChiFay 7ENTHEL, BKTEEE

- open BIE, EVa— VUL NZ X THENTHI I LR TETEEA,
- BT L —LTU—7 % —EC X & HW SCEZ# 13 % ICid sf_crypto_api_t:close APIZ{HH L X9,
SF CRYPTO TRNG 7 L— LT =7 EY 2 —)VORFEFIA

SF CRYPTO TRNG 7 L—LT =731 LN)LD API Z 4t L sf_crypto_tm% ICHEEE N E 9, SF CRYPTO TRNG
TL—=LT—=71%, ¥Fa 7LDV (SCE) HAL €Y 2 —)V2il UCEMEAE R — C ARt L £ 9,

SF CRYPTO TRNG 7 L — LY —2 &Y 21— VO E

« SF CRYPTO TRNG 7 L—LU—7 €Y a—)Uid, EEL A5 F 275 {LD > Y~ D TRNG HAL
AVRT 2 —AZEHLET,

e SFCRYPTO 7 L—LY—7 €V a—)bZ2@ CTHEV YV —RICT 7L ALET,
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SF TRNG CRYPTO 7 L—L7—% £ ¥ 1 —LOHKEE

Configuration Parameter

Description

sf_crypto_instance_t *
p_lower_Ivl_common;

Pointer to a low-level Crypto engine HAL
driver instance.
Configured by Synergy Configurator.

trng_instance_t * p_lower_lvl_instance;

Pointer to a TRNG HAL driver instance.
Configured by Synergy Configurator.

void * p_extend;

Extension parameter for hardware specific
settings.
For future use.

KERlE. TRNG HAL RS A /N—D ISDE Z @ U CHRESNET,

r sce_trng £E® TRNGHAL £ 12— LDER/AT A —4

Configuration parameter

Description

uint32_t num_attempts

Number of attempts within which a true
random number is to be generated.

Set to 2 by default.

SF CRYPTO TRNG 7 L— LT —7 &Y 2 —)V Ol 45

AU

SF CRYPTO HASH 7 L — LU —7 &Y 2 — )V O

SF CRYPTO HASH 7 L — LT —2713NA L)L API 424t U, sf_crypto_hash. ICFREINET,SF CRYPTO HASH
TL—LT—=7%, X a7BEST Yy (SCE) HALEY 2a— 2B U TNy Y aBXlUXAvb—I XA X

F—EAZRMEL X9

YR=FENZ/\y o 2 BEd. MD5, SHA-1, SHA-224, SHA-256 T,

FIPS 2 7Ny ¥ 2 fEHEN 5

IANTO7)VTY) ALERENZ—T71Ny ¥ 2 BT, Ay b=V Z WL T Xy =24 2 X FEFEINS
BHERHEZ LN CEE T, INSOTIIVTY RALED, Ay bt—VDOBEWZHETE T, Xvb—IICEEZN
ABE, FHTEOMHERT, BE2 A=V XAV A MMVEREINT T, CORMERTY2NVBHEA =Y
AeAE I— FOERB I OMGELL . BLETZIEE Y POERICERIBE X T,

PR-FENBNY V2B DOV TIE, Xy =YV A X% 204y MCTARERH D E T,

Ay —IZA T2 A MFARERDEBD T,

MD5 @ 16 /31 k
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SHA-1: 20 /N1
SHA-224: 28 XA b
SHA-256: 32 /3A b

SF CRYPTOHASH 7L — LT —2 €Y 12— VO E
e SFCRYPTOHASH 7L —LU—71F, EitL 53+ a 75t %FH LT HASH Y —¥ X

it L& 9,

o TOEVa—UE, BLFDX S 7 HAL R I A/N—1nd 2 iaEs b 26t L X 97,

- HASH fio#)HA{t

- N\ Y a B EOR T ORIIC sf_crypto_hash_api_t:hashUpdate APl ZlUTT—2DF v > 7

2L 9,

- H& HASHWBRDRM Ty 7 DT +—< v b RELX T,

SF CRYPTOHASH 2 L—LT7—45E 21— )LDERSETE

Configuration Parameter

Description

sf_crypto_hash_type_t hash_type;

HASH algorithm type. Select MD5, SHA1,
SHA 224 or SHA256.

Please refer to the header file for the the
definitions.

crypto_instance_t * p_lower_Ivl_crypto

Pointer to a low-level Crypto engine HAL
driver instance.

Configured by Synergy Configurator.

hash_instance t * p_lower_Ivl_instance;

pointer to HASH lower-level module
instance.

Configured by ISDE.

void * p_extend

Extension parameter for hardware specific
settings. Optional.

Configured by Synergy Configurator.

SF CRYPTO HASH 7 L — L7 — 27 €Y 2 —)L O35

gV
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SF CRYPTO KEY 7 L— LT —7 €Y 2 — )LV OBEG)H

SF CRYPTO KEY 7 L— LT —273\A L)L APL 24 U sf_crypto_key. IcFEENE 9, SF CRYPTO KEY 7
L—LT—=27&, vFa7mEE{tr>Y Y (SCE) HAL BV a— )Vl U TR EF—ER—ERAZHRMELE T,

T TF=E, BEEF— F—NTV RV, TUTF—REDREZHHITTBRENSL ENH D X7, Synergy 7
TR T A —=LTOF—DTy TRERLHBZEINET, TNLDF—IETTv b T+ —LONTTHHATE RV

HTT,
SFCRYPTO KEY 7 L— LU —7 €Y 2 — VO
SF CRYPTO KEY €Y 2 = VDU —EAZMEH L TRDF =2 A TREKTEE T,

o MEUEB KU CRT 74—~ FDRSA2048 Y w k. 1024 ¥y F FL—VFF A/ RKInTF—,
e RSA2048 ¥ k., 1024 By MEHET 3 —< v b DT THEF— (BNF—IE L —2T7F A ),
e ECB. CBC. CTRBXUGCM Fx—YE—FRHDAES 128 ¥ k., 192 ¥y FBXU 256 v F 5w

7F—

o XISF 1 —YE—FRHDAES 128 B FEBEXU 256 B T I F—,

« ECC192 v I, 256 B FDTL—VFTFAMF—BLUETY TF+— (T TF—BWEF—DH

AN SE= 98
SF CRYPTO KEY 7 L— LU —7 €Y 2 —)VOEIEICB T 2 {FE 3T
AES 7w TF—DH A XKD LB TT,

/** Return Wrapped AES secret key size in bytes for a 128-bit AES

#define AES128 WRAPPPED SECRET KEY SIZE BYTES (36U)

/** Return Wrapped AES secret key size in bytes for a 192-bit AES

#define AES192 WRAPPPED SECRET KEY SIZE BYTES (52U)

/** Return Wrapped AES secret key size in bytes for a 256-bit AES

#define AES256 WRAPPPED SECRET KEY SIZE BYTES (52U)

/** Return Wrapped AES-XTS secret key size in bytes for a 128-bit

ey */
#define AES XTS 128 WRAPPPED SECRET KEY SIZE BYTES (52U)

/** Return AES-XTS secret key size in bytes for a 256-bit AES XTS

#define AES XTS 256 WRAPPPED SECRET KEY SIZE BYTES (84U)

RSA F—:

Key */

Key */

Key */

AES XTS Mode K

Mode Key */

keyGenerate APLICK > THRENS RSAA TL—VTFAMF—DT+—< v MIXRDEEBH TT,

RSA NpF—
INA B O ~NA b 3 NBHF—E%
N & 4 :RSA B 2 —)VORE

(RSA 1024 v b F—DiA1E 128 )31 k. RSA 2048 € b F—DIEIE 256 /31 +)

BT o+ — < 0> RSA R —

INA 0 B F—HE% (RSA 1024 B b F—0D513 128 /3 b, RSA 2048 B b F—0D5E13 256 /31 )
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RSA D i 2 9, (RSA 1024 Y FF—0DHA1E 128 734 b, RSA 2048 Yy FF—0DHA1E 256 /31 )

CRT 74—~ @ RSA ##F—

aYR—=3%Y MENA b 0 % exponent2 & U TRDIEF THNSNET,

exponent2 // & 2 {R¥(D CRT 541, [ED%EL

prime2 // 5 2 fREL. [EDFE

exponentl // # 1 {R¥(D CRT 58, D%

primel // 55 1 /&L (ED%EEL

coefficient // (4 1) CRT fRE. EOEEL
keyGenerate APIIC & > THREND RSA T TF—DT +—< v MIRDELBD TT,
RSA NBHF— X HEIC T L—VTF AR T,

INA R O~ b 3 RBF—1ERL
INA B 4D RSA €Y 2 —)VORE

(RSA 1024 € b F—D413 128 /34 b, RSA 2048 ¥ hF—0DIAIL 256 /31 )

FEHE T —< kO RSA s 4—

A RO BRIy TENET (EXIE, RSA 1024 €y FF—TIld 148 )51 b, RSA 2048 ¥ hF—

T 276 734 1),

TL—YTFARDRA BV 2— )V £9 (EXIE, RSA 1024 € bF—"TId 128 /31 b, RSA 2048 E» I

F—TIX 256 )31 ),

SF CRYPTOKEY 7 L—LT7—9 &Y 21— )LOBHETE

Configuration parameter

Description

sf_crypto_key_type_t key_type

Key type to be generated. Plain text or
Wrapped keys.

Please refer to the header file for the the
definitions.

sf_crypto_key_size t key_size

Key size to be generated.
Please refer to the header file for the the
definitions.
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Configuration parameter

Description

sf_crypto_data_handle_t domain_params;

Pointer to domain parameters for the
requested key type.

Structure contains, pointer to the data
(contains the domain data) and data length.

Structure contains the domain data in the
order a, b, p, n for ECC as defined in
FIPS186-3 and data length.

To be filled appropriately for ECC and set to
NULL for RSA and AES Key types, since
this parameter only applies to the ECC
function.

sf_crypto_data_handle_t generator_point

Pointer to the generator base point of curve
in the order Gx, Gy for ECC (where Gx and
Gy are x and y coordinates respectively) and
data length.

To be set to NULL for RSA and AES key
types.

sf_crypto_instance_t *
p_lower_lvl_crypto_common

Pointer to a Crypto Framework common
instance.
Configured by Synergy Configurator.

void const * p_extend

Extension parameter for hardware specific
settings (Reserved for future use).
Configured by Synergy Configurator.

SFCRYPTO KEY 7 L—LY—7 &Y 2 — )L DR FIH
BUE. AES TR T v TF—DRNMY R—FENKT,

SF Crypto Signature 7 L— L7 — 27 €Y 2 — )V ORI
SF CRYPTO Signature 7 L—L7—2713/\A L)L AP 8 L, sf_crypto_signature. IcFHEINET, TOE

Va—)UE, N—FRT 7 LNV TORS L EZAT S 7291 Synergy

HAL RIAN=LDA V2T 2 — A% (i A

Too SSP IL—LTU—=7LAY—IcHO XY, CTTIHRESNZDEY a—)IVEEE. ANWELTHEHENS Xy —
DI LB EMGEZTT S eI E N d,

SF Crypto Signature €3 2 —)LORE

o TOTY )W BHERSA 7))L I ZLHOBLAER L BLMA 2T K= F L TOE T, BT o+ —
XY RDTL—VTFF A, HEHET F—<w DT THESF—, BXOCRT FL—rTFF A bF—
WL T 1024 B FBXU 2048 By FOF—EZYR—FLTWVET,

o BH77:0E LT, RSASSA-PKCSL v1.5 ZHR—FLTC0Ed, ANjAvt—I% BAHEIIMGEED
TEDICRINT A Y =T e LTHET D, 23BN D 5 WVIEMGEERTIC PKCS1 vliSic k> Ty a—k
BEUONT 4 TTBENTEET,
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e SHA1, SHA224, SHA256 A, PKCS1v1.5 T2 aA—RFBXUNT 1 T ROy > 2 7)bd) XL

ELTYR—FENTVET,

e COEVa—)VTRE, 7w YA XL ENERT—RITH L TEXRERB K UHGEEZITS &N

TEEY,

s IR TDOT—ZMEATERWEER, B APIZEH LT, ANT—20F v 2 7 Z2E&ERL,
Xy = I RRDIEE NIRRT, RIS Z DXy E—DISR U TSR PHGEZITS T LW TE

ESCRS

« COEVa—)VTIE, XEYOEHID Y TREHO Y THIRICES Lawv, 3 X FDdaw APL a—)L7z
LT, BNBREEREHREZYIDBEZA S LN TEET,

SF Crypto Signature 7 L — L7 —7 €Y 2 —)VOBWEICB T % 1R HIH
1) Signature 7L —LT—7EY 2 — )VOFEE—F :
a) SF_CRYPTO_SIGNATURE_MODE_SIGN
b) SF_CRYPTO_SIGNATURE_MODE_VERIFY
2) BHEICIHGELRIFERITS 5 728D Signature Framework APLICHT 2 ASJ A v =2 D7 # —

<v bk

a) SF_CRYPTO_SIGNATURE_MESSAGE_OPERATION_NONE

b) SF_CRYPTO_SIGNATURE_MESSAGE_OPERATION_RSA_SHA1_PKCS1_1_5
c) SF_CRYPTO_SIGNATURE_MESSAGE_OPERATION_RSA_SHA224_PKCS1_1_5
d) SF_CRYPTO_SIGNATURE_MESSAGE_OPERATION_RSA_SHA256_PKCS1_1_5

SF CRYPTO Signature 7 L—LT—9 E 12— LDERERTE

Configuration parameter

Description

sf_crypto_key_type_t key_type;

Type of Key
RSA plain text or wrapped. Please refer to
the header file for the the definitions.

sf_crypto_key_size t key_size

Size of Key

RSA 1024-bit /2048-bit key.

Please refer to the header file for the the
definitions.

sf_crypto_hash_instance_t *
p_lower_Ivl_sf crypto_hash

Pointer to the Crypto Hash framework
module instance structure.
Configured by Synergy Configurator.

sf_crypto_instance_t*
p_lower_lIvl_crypto_common

Pointer to Crypto Common module instance.

Configured by Synergy Configurator.

void const * p_extend

Extension parameter for hardware specific
settings (Reserved for future use).
Configured by Synergy Configurator.
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SF CRYPTO Signature 7 L — L7 —27 &Y 2 — )L ORI
EL
SF Crypto Cipher 7 L— LT —7 &Y 2 —) )LV ORI

SF CRYPTO Cipher 7 L'— LT =273+ L)L AP Z42ff L, sf_crypto_cipher. ICFEEINE T, TOEI 2—
JWIESSP 7 L—LTU—7 LAY—ILH D, LFaT7HEbr Yy (SCE) HAL €Y 2 —)L 2l U TSk B L U1E
Y —CAZRMEL £,

SF Crypto Cipher € 2 —)LD¥fE
o TOEY 12—V BIEAES BXU RSA 7). 3V XLHOWES LB X TESLZT R—F LTVET,

© COEVa VTR, T—ANTF Y I THATEIHGIC, RIEOF v 7 ETCdT — X 2ENIN
I Njz & ZIT sf_crypto_cipher_api_t:cipherUpdate API 38X U final() Z/ L T — 2 DEE{LEB K
C1ESEAIRET T,

cHEDF— 2 AT BXU F— "ﬁ‘/fZbgifbffyl*—}bﬁ‘\ﬂ’*—7o‘/éh58\
sf. C%pto ci her _api_t:cipherlnit APl Z3—)L3 % & TS E—FBXUESE—REYDEZ 2

AES 7))L 3V ZL\OD‘U‘ZI? b

o ROF 1 —VE—FRICWTSHAES 128 vk, 192wk, 256 ¥y DTS L—VTFF XA PF—8BX
UFvwIF—

- ECB (Electronic Code Book)

- CBC (Cipher Block Chaining)
- CTR (BT R2E—F)

- GCM (FIa7ho v Z2E—FK)

o XTS (ZBHEZIMZ 5N XEXN—ADI—RT 0w Z7E— R, e &Gz MH) HO AES 128 € v
FBEXUG256 By O L—2TF A F—BXUOT Yy S F—MNYR—FrENET,

o AESGCM #EICH L TIREENAS IVIZ. 96 B b, /2396 EY R IVE 128 B M7 +—< v
FL7ZED T,

- B
- 96 Ew LIV :94c1935afc061cbf254b936f
- 96UV FIVZ 128 MCT4+—< v FL7cED 1 94¢1935afc061cbf254b936f00000001

« ECBE&— }~ & CBC E— R T PKCS#HT 8T 4 VT HAMNY R—FrENT0ET, cofFRE. T—&
MROGEIEHTEET,

o« T—ZW AES 0w YA XDEHE—KTBHE. EOE—FTENRT 4 VT T 23 V3T R—
FENXLA

- GCCM DBFER, T—2h Ty 7 F A XD E—BUETENRT 1 Y TA T2 3 VI3 R—F
ENFELA.

RSA 7)Y ZLDOYR—1 :

« RSA 1024 € FBXU 2048 € hDTL—VFFAMEET +—<y kb, FL—2r7F X CRT
TH—xv b, BXOEET +—< v FOTy THF—DTR—FENXT,

o RSA BEE{LHRMEICIE RSA 3BT —AY, RSA 1H S5{L#/EIC & RSA FEF— R T,
o RSAES-PKCS1-vl_5 (RSA B={L7=0)
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- RSA-PKCS1v1S5Z>a—54 27 /T4 VT AP R—FrENnE T,
- ANENTZRIMLTOAvE—0F,

WETT,

G bDIEdIC Ty A—RBXU T+ —~< v FENET, FD
7edlicld, BIREINZF—DEIVa—IVOEEI R Kk E LT, Avt—IMWk-11 RiiTH3 T &M

s IVIA—FRBXUTZ7A—<v hENb70v 7 ERENEF—DEI 2T RALRERICFECYAR) Z

F LB X TESLT 208D 2551,

SF Crypto Cipher 7 L— LU —27 €Y 2 —)VOBIEICT % 12 J0 5

SF Crypto Cipher 7 L—LT—9 £ 12— LDERKTE

IRTF 4 VT T a v EFEIRLENTL TN,

Configuration Parameter

Description

sf_crypto_key_type_t key_type

Key type for cipher operation: AES or RSA
plain text or wrapped. Please refer to the
header file for the the definitions.

sf_crypto_key_size t key_size

Key size for cipher operation: AES
128-bit/192-bit/256-bit key or RSA 1024-bit
/2048-bit key.

Please refer to the header file for the the
definitions.

sf_crypto_cipher_mode_t
cipher_chaining_mode

Applicable only to AES algorithm: ECB,
CBC, CTR, XTS or GCM chaining modes
Set to ECB for RSA.

Please refer to the header file for the the
definitions.

sf_crypto_instance t*
p_lower_lvl_crypto_common

Pointer to Crypto Framework Common
module instance.
Configured by Synergy Configurator.

sf_crypto_trng_instance_t *
p_lower_lvl_crypto_trng

Pointer to Crypto Framework TRNG module
instance.
Configured by Synergy Configurator.

void const * p_extend

Extension parameter for hardware specific
settings.Optional.
Configured by Synergy Configurator.

SF CRYPTO Cipher 7 L'— LU —27 €Y 2 — )L O35

* AESXTSE—FRTIE, 32EY F (41 F) DFEROEEDANTR—FENET,
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