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1. HME

AKED 21— FZ A /\[E(PMBus Master Driver). = FJL™ = 7&(PMBus Master Controller)|Z THERL S
fu. PMBus (Power Management Bus) BIEIC& 52T — 2 DEZEETI-ODA 2 —T 1 —XEEHEL
F9,

1-1 ELa— LK

User Application

API call Callback

PMBus Master Controller
( Middleware )

PMBus Master Driver

( Driver )

Microcontroller

1.1 PMBus Master Driver (PMBMDRYV) ##g
PMBus Master Driver [£ 2 K)L™7 = 7 [&(PMBus Master ControlleNm™ 5D 7V 2R EZEELTWET,

PMBus Master EX2—J)LD KSA/N\EBE LT, TRROMEELZIRELET,

1.1.1 NRBE{EHEE
YT A3 —Tx—RIICAZHFALTPMBus DY R 2 EZIEFELZITVET,

(1) NREE
Smart Configurator [T, 100kHz. 400kHz, 1MHz DEEFEMRIEETT

EEFEIE:
IMHz SR ERIINEEIBICTLALL I ZEZRITHILENHY FT,

(2) PUTILNRBEE
Microcontroller ) 7L - 4 A2 —Tx—X ICAZFIAL. TERDBEFEEZTVET,
® RA—btaAVTA4LaUDER
® JE—IRA—baVToPIvDER
& T—RMDERIE
°

AbyFarvTFaarDER
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(3) LA vr~0BE
TEDEA I VI TERLAVYADBHETVET,
o RERT
° EERT

o BEIZ—RH GFHICOVWTIXREIZTHRALEY)

1.1.2 @EIZ—HE
PMBus Master E22—I)LD FSA NBTIETREEIS—DREZFTV., LELAVY~ADBMZEITVE
ERS

(1) NACK #&H
AL—TADT—32EERKICNACK #RE L1-15A. NACK RH & #IBRLE T,

2 BEAALTIF

BEFS UYL a3 dIByte T—2RIEFA I VT DERETL. ZIEMEA 26ms LU E L o115
BISEEFALTONEHIBLET, Byte T—2REF A S UV DERIL INTICAO B| Y AADIRHEIZEL Y
EFRLET, ChIZEY, SCLAOSA 2D Low BEBIREDRENAIEEE T Y ET,

113 AT a UinFres
Smart Configurator [CTFEEA T 3 VIHFDR— FEIUBTEITSI ZEMNTEET,

(1) Control Signal (CONTROL)

CONTROL #HFIZEEDANIFEFTT, PMBus A< REEEIL T, T/51 2D ON/OFF 175 =612
FREINET, £f-. PMBus AX Y FICKYIHFDTI T4 TLRIVERET HENTEET,

(2) SMBALERT#
SMBALERT#iiFIZIEENDHEHHFTT, AL—TMHETRAEIADEYAHFSAELTHERALET,

EEEIE:

NODBFOESIHEILRLISIG2A A—H—XT =2 T7IL N— K9 7R ICBEOESSISEIZHEL
F9, SMBus EHRICEEHDERFEITEMNT B1-HIZ(X, HEERIBICLZHEHDELELZYETS,
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1.2 PMBus Master Controller (PMBMCTL) #%8E
PMBus Master Controller (12— —7 T U S5—avhoD7 I AEBELTVET,

PMBus Master E2a2a—)LOI KLYz T7RBE LT, TitD#EEZI2HLES,

1.21 BE7+—< v bk

A—HY =TT r—2a3ohoDaY Y FO—FRAEEREZTT, RE4—barT a4 a v ERBE
T—AREEER, VJE—FRA—tav T4 a3 VERBIEIT—2ZEERE PMBMDRYV 2% L TITWLVE
T UTFICKED2A—ILTHR—FTIRBEIA—<T v FEZFOTOOLRKZETEEHLET,

0 L)L FLE
S: REA—tarvFqaay
Sr: JE—rRE—FravT4a4a Yy
Rd: J—K()
Wr: 54 ~(0)
ACK: 792/ 1vo
NACK:Not 7o/ v
PEC : Packet Error Code ¥PEC DY R—brEA T3 >TT
P: RkyFavsFqaay
[]:=z% - 2L—7
] zxL—7 - =24

(1) Send Byte
EFEDOA—47y F7FLRICHL, a9 Fa—FEEELET,

1-2 @ET74—< v b Send Byte

7bit 1bit 8bit 8bit
| 5 | Address | Wr | ACKl Command Code | ACKl PEC | ACKl P |
RO1AN7188JJ0100 Rev.1.00 Page 6 of 41
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(2) Write Byte/Word, Write 32 protocol, Write 64 protocol
FEEDZ—S Y 7 FLRIZHL, AT FO—REZTNITHIET HETAAT—FEEELFET,

1-3 @{ET7A+—~< v b Write (Single byte)

7bit 1bit 8hit 8bit 8bit
| S ‘ Address | Wr |ACK‘ Command Code |ACK| Data |ACK| PEC |ACK| P ‘

1-4 BET+—< v b Write (Multi byte)

Thit 1bit 8bit 8bit
| S | Address | Wr | ACK | Command Code ‘ ACK| Data (Low) | ACK |
8bit 8bit
[ Data(High  [TACK] PEC [Ack] P |

(3) Read Byte/Word, Read 32 protocol, Read 64 protocol
FEDOA—7 Y F7RLRIZHRL, AU Fa—FEZFEELFT, RITZOTNAARAMSaATY Fa—F
[CXET DIEET -2 EHRAELET,

1-5 BET74—< v k Read (Single byte)

Thit 1bit 8bit
| 5 ‘ Address |Wr |F\CK| Command Code |ACK|

Thit 1bit 8bit 8bit
[ s [ Address [ Rd [ACK] Data [ ACK ] PEC [nack] P ]

1-6 @IE7A+—< v b Read (Multi byte)

Thit 1bit gbit
| g | Address |Wr |ACK| Command Code |ACK|

it 1bit gbit 8bit gbit
[ st | Address | Rd JACK] Dataltow) [ ack| -- [ Data(Highh | AcK ] PEC [nack] P ]

(4) Block Write
FEEDE—7 Y F7 RLRICKHL, AYY FaA—FEZNICHET HEERAAT 2 EEELES. B
RAHT—REEFNT—E2RETRT T—%(Byte Count) ZEELFET

1-7 @{ET74+—~v b+ Block Write

Thit 1bit 8bit 8bit
| 5 | Address | Wr | ACK | Command Code | ACK | Byte Count = N | ACK |
8bit 8bit 8hit
| Data 1 [Ack] - | Data N | ACK | PEC [ack] P |
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(5) Block Read

FEDA—Sy FFTFRLRIZHL, a2 Fa—F£EELET, RIZEFOTNA ANBbaYY Fa—FK
[ZHIET BET—2Z2HAHELET., TS REIEET—2OEERICT—42K%ERI T—4%(Byte

Count)ZEELFET,

1-8 @IETA4—< v bk Block Read

Thit 1bit 8bit
| 5 | Address | Wr | ACK| Command Code | ACK ‘

Thit 1bit 8hit 8bit 8bit 8bit
[ sr | Address | Rd [ACK] ByteCount=N ] ACK | Data (Low) [Ack] -~ [ Data(Highh [ Ack ] PEC [Nack] P ]

(6) Block Write-Block Read Process Call

Al L 7= Block Write & Block Read R F 5 0¥V L 3 VRNTEITLEY, EEFIAAHT—42 E(Byte

Count M) £ [6&T—4 K(Byte Count N)[ZE L BEENHY T3,

1-9 @{ET7+—~< v b Block Write-Block Read Process Call

Thit 1bit 8bit 8bit 8bit 8bit
| 5 | Address | Wr | ACK | Command Code | ACK ‘ Byte Count = M ‘ ACK ‘ Data 1l ‘ ACK ‘ | Data M | ACK |

Thit 1bit 8hit 8bit 8bit 8bit
[ st [ Address | Rd [ ACK] ByteCount=N [ ACK | Data 1 I Data N [ Ack ] PEC [nack] P ]
RO1AN7188JJ0100 Rev.1.00 Page 8 of 41
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1.22 EREXETHEAH
AR LA-BET74—<y IRV FEEARET LEBIC, A—F—~EEEXTZEMLET,

(1) Send a< > FEEETEA
SendByte BIE 74 —< v FTOEERETZLI—HF—~O— NV TICTEMLET,

(2) Write T—A2 X {EE T @A
Write Byte/Word, Write 32 protocol, Write 64 protocol i&15 7 4+ —< v kF£ =1 Block Write &{§
T+—I Y rTOREBERTEZLI—HF—~T—IILN\VIICTERMLET,

(3) Read T—A Z{EE T EAN
Read Byte/Word, Read 32 protocol, Read 64 protocol &{E 74+ —< v kF =1 Block Read &S
T+—I Y FCOREBERTHICRET —4E1—F—~a— LNV IIZTEHMLET,

(4) Write/Read T— 2 E={E5E T @A

Block Write-Block Read Process Call BIE74—< Y FTOEERTHICZET—424%21—Y—~a—JL
NV JIZTEMLET,

(5) AlertResponseAddress 1X{E58 T @40

Device responds to an ARA BIE 7+ —< v hTHOREBRETHICRELIZTNA X7 FLRAZI—F—~
A=Y JICTEHMLET,

(6) HostNotify Z{E5E T EB%0

Host Notify BIET74+—< Y FTORERXRTHIZRELET/NAM A7 FLR, EEF|R(STATUS_WORD)
FA1—H—~Aa—J)LN\V T TRHMLET,

1.2.3 Fault & &3 —H—@ A0
TR BERICRELE-EEZEOREZTLD., A—HF—~a— )L\ YICTEMLET, FHMIZDOLTIE
4.1.2 pmbmctl_fault_t EZSB S0,
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1.24 a2 hrA—5ADHE

PMBus T/3f R IR ERER, ZEPFault REZa 2 FO—F (R RAA)IZEMTILENHYET, K
ED2a—ILIETEMICH LTTRED 2 DOHAEZIRELET, PMBus T TIEZ D 2 DDAFEED S 6, i
KEH1IDEYR—PLETFAEGESLBOWIENESOOATNET,

(1) SMBALERTH#HEEIZ & &40

PMBus 7/34f R[&. SMBALERT#IGF& U7 53— MEBZHRESIELHIIENTEFET, 2—HF—(FXAPIE
#”RM_PMBMCTL_GetHWSignal’Za—JL3 5 Z &I12& Y, SMBALERTHIR FDIEBIREZMIG T H &M
TEFET . F-. BHTOT/NA RAEHET H1=0HIZ, API B%” RM_PMBMCTL_SendAlertResponse”% 31—
LT BT &2k Y. SMBus Alert Response Address ~DFEAH LEREZTS ZENTEEFT, COERITH
L. PMBus 7/\f RIZBR7 FLAEZRELET,

1-10 #E 74—~ v k Device responds to an ARA

7bit 1bit abit abit
Rd | ACK| Device Address | ACK | PEC |N,-\c:|<| P |

| 5 |Alert Response Address

(2) SMBus Host Notify 70 k3 )LIZ & Z@4N

PMBus T/3 RIET/N1 A7 FL R & BEFEHR(STATUS_WORD) % SMBus Host Notify 70 b3 )LIZT
BT EHENTEET, 1—H—(IAR L 1= HostNotify ZIETTEEIZTT/NA RT7 KL R, BEER
(STATUS_WORD)ZHIGTHZ EMNTEFET,

1-11 #E7+—< v b Host Notify

hit 1bit 8bit 8bit 8bit
| S | SMBus Host Address | Wr | ACK| Device Address \ ACK\ STATUS_WORD(Low) \ ACK‘ STATUS_WORD(High) | ACK| P |

1.25 H/W 25 FI)VIEHREE
A—H—(% API B$U’'RM_PMBMCTL_GetHWSignal’#a—I/L§ 5 &Ik Y FEEA T a VinFDES
LRILVERBTEIENTEET,

® Control Signal (CONTROL)
® SMBALERT#
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2. API &
RKED2—I)ILODAPIHERICOWVWTEHBEALET .

2.1 N—FHT7NDER

CHERAICE S MCUNUTRIRFEYR— L TWEIRENHY FET,
® SCLAO (P60)

® SDAAO (P61)

*HE R : 30,32,40,44,48,52,64 £ U EL G

2.2 VI rI2TT7TDEKX

CORSANFIUTOED 2a—ILITIKFELTWVET,
® R—KHKR—k/\vs—2 (r_bsp)vi.6l LU

Ff=. r_bsp DT API B ZFML T H2MENHY F9, Smart Configurator EOV I bz 7Y

R—F U FPEFEE&LYEREEIT>TLEEL,
® R BSP_GetFclkFreqHz
(BSP_CFG_GET_FREQ_API_FUNCTIONS_DISABLE = 0)

2-1 Smart Configurator BSP &%

v & Configurations

# Start up select Enable (use BSP startup)
# Control of illicit memory access detection(IAWEN) Disable
# Protected area in the RAM(GRAMO-1) Disabled
# Protection of the port control registers(GPORT) Disabled
# Protection of the interrupt control registers(GINT) Disabled
# Protection of the clock, voltage detector, and RAM parity error detection control regi Disabled
# Data flash memory area/extra area access control(DFLEN) Disables
# Initialization of peripheral functions by Code Generator/Smart Configurator Enable
# APIfunctions disable(R_BSP_StartClock, R_BSP_StopClock) Disable
# API functions disable(R_BSP_GetFclkFreqHz) Enable
# APl functions disable(R_BSP_SetClockSource) Disable

RO1AN7188JJ0100 Rev.1.00
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23 HR—FSINTWLWEY—ILFI—V

AKED2A—JLIFUTICRTY—ILFz—> THEERZITo-TLET,
® Renesas CC-RL Toolchain v1.12.01
® |AR Embedded Workbench for Renesas RL78 v5.10.3

2.4 ANYEITFAL)L

APl IFUH L RSN S IIF E&ET rm_pmbmctl_api.h’& & U'r_pmbmdrv_api.h’[ZER&EHE SN TWET,

2.5 BHE

CDORIANIEANSICI %#FEALTLET, ChoDEE stdinth" TEESNTWLET,

2.6 a—FKH A4 X

ROM & & U RAM H« X[, Smart Configurator £ TOREBE PRI/ SDA TP 3 VERFEITKE L THE
B LEFT ., T TIL Smart Configurator LDEEEZEZT 74 MEEELE L, CC-RLAV/IAZTAVNAIL
AT avETIANIEEL LEZBEDY A XESEEL LTRELET,

ROM : 3,378 [byte]
RAM : 1,377 [byte]

RO1AN7188JJ0100 Rev.1.00 Page 12 of 41
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3. AVI74TL— 3tk
LUFIZ Smart Configurator L CERERIBERZ IV 74 L—2 3 VIBE—E%#RLET,

% 3.1 PMBus Master Driver S3FIEHE —&

[ICA Input Mode

HE mY 5 5(E BiEA
Bus Speed 100kHz, 400kHz. 1MHz NAREZEELFET,
12C, SMBus

ICAADNE—FZEELET,

Digital filter

SDAA and SCLA signal 0~300 SDAA £ & U SCLA EBDILE TAY B5fE
falling times (tF)[ns] R FLEST, ED
SDAA and SCLA signal 0~1000 SDAA 8 & U SCLAEBEMILH LAY BFfE
rising times (tR)[ns] #RFELET, ED

ON, OFF

TR T4 NEEFHRCTHEMESIM
#HRELEI, *2

Interrupt level for INTIICAO

Level O(Highest),
Level 1,
Level 2,

Level 3(Lowest)

INTHCAO E|Y AHDEBEEFHRELET,

Pin for Control Signal Unused, Control Signal I F&#RBIRLET
P0O0~P147

Pin for SMBALERT# Unused, SMBALERT#imF Z:&IR L FT
P0O0O~P147

Timer resource for device TAUO 0, TNARBALTD NEEBITE-HD%

timeout measurement TAUO 1, AR)YV—REERLET,
TAUO_2,
TAUO_3

Host Notify Supported Supported, SMBus Host Notify 4% /R— k3 5mMES
Not Supported AEBIRLET,

Fl., FHIVRELI—HF—ON—FI7z7REICIELCTEELTLEEL,

E2.  fak P48 MHz DBEIETOHIL - T4ILEDT 4 IILAEMN 41.67 ns (27 Y ET, 50ns LLED
T4 IINBIEEHERT D258 fokZ 32MHz LTFIZERET M., MIFTT/ A X - T4 L2 %&E
HALTLES,

% 3.2 PMBus Master Controller 58 FIEH—&

HE Y S 5E BiEA
Support the SMBus Packet | Supported, PEC ZH R—brFHMNESIHAZTERLE
Error Checking (PEC) Not Supported E

RO1AN7188JJ0100 Rev.1.00
Apr.18.24
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4. APl {t#k

4.1 API Typedef 2 (PMBus Master Controller)
RKED2—ILDI FILDzT7EINRET S Typedef ERICDODVWTEHBALET,

4.1.1 pmbmctl_ret t

ZO Typedef [FA—H—M6NaAT Y Fa— FEEERBEHORYEZEELET,
typedef enum

{
PMBMCTL_RTN_OK,

PMBMCTL_RTN_CMD_NOT_SUPPORTED,
PMBMCTL_RTN_DATA_LENGTH_NG
PMBMCTL_RTN_SENDING

} pmbmctl_ret t;

Description
AT Fa—FEEERBERORYEL LTERALTI S,

(8 PMBMCTL_RTN_OK
XY RFa—FEEERNZITHITRAIEETH SBEE
(b) PMBMCTL_RTN_CMD_NOT_SUPPORTED
A—H—hoiEEESNF-a7TY FAYR— o<y FOBE
(c) PMBMCTL_RTN_DATA_LENGTH_NG
A—HY—HIoEESNET—I2ENEMNETH>1-I5E
(d) PMBMCTL_RTN_SENDING
AT Y Ra— FEENEELEDDIGE

RO1AN7188JJ0100 Rev.1.00
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4.1.2 pmbmctl_fault_t

Z D Typedef [Fa—H—a—)L/\y — E# FaultNotification” [ TEFM I N 5 Fault EHREEELE T,
typedef enum

{
PMBMCTL_FAULT_PEC,

PMBMCTL_FAULT_DATA_LENGTH,
PMBMCTL_FAULT_COMMUNICATION
} pmbmctl_fault_t;

Description
FaultNotification 3 —JL/Ny VBEAICTEM SN S Fault 1ERE LTHEASNE T,

(& PMBMCTL_FAULT_PEC
PECIS— %R LIz FICRMENFET,
(b) PMBMCTL_FAULT _DATA LENGTH
Block Read # & U Block Write-Block Read Process Call [T PMBus T/A AMBZ{ELIzT—4
& Byte Count "R EEDIGEICEMENET,
(c) PMBMCTL_FAULT_COMMUNICATION
PMBMDRV [ZTHIE LE=BET S —ERHE LIz & SITBMESNFET

RO1AN7188JJ0100 Rev.1.00 Page 15 of 41
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4.1.3 pmbmctl_polarity_t

Z D Typedef (X Control S FD TV T4 TLNILEERZLET .
typedef enum
{
PMBMCTL_POLARITY_ACTIVE_LO,
PMBMCTL_POLARITY_ACTIVE_HI,
} pmbmctl_polarity_t;

Description

API E8%” RM_PMBMCTL_SetPolarityControlPin”IZT Control i F D7 9 T4 T LA ERET HEEIZE
FALTLEELY,

4.1.1 pmbmctl_data_t

Z O Typedef [£ PMBus B{EICk > TEZIESNET— I BERKREEEZLET,
typedef struct

{
uint8_t data_length;

uint8_t * p_data;
} pmbmctl _data_t;

Description
A—H—a— LNy IBERICLSRET 2 RMNELIVEET —FORERICHERAEINET,

(@) data_length
T—45 K [byte] #FRLET,
(b) p_data
RET A FEEET 2P EIN B EHDEET7 FLRERLET,

RO1AN7188JJ0100 Rev.1.00 Page 16 of 41
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4.1.1 pmbmctl_callback_t

—

D Typedef [FA—HF—a—L\y I BEEEEREZEELET,

typedef struct

{

void (* SendCommandSended) (void);

void (* WriteDataSended) (void);

void (* ReadDataSended)(pmbmctl data t rdata);

void (* WriteReadDataSended)(pmbmctl _data t rdata);

void (* AlertResponseSended)(uint8 t device_address);

void (* HostNotifyReceived)(uint8 t device address, uintl6é t status word);
void (* FaultNotification)(pmbmctl_fault_t fault);

} pmbmctl_cal lback_t;

Description
A—H RS U2 E L LOEBEERICHEH L. API BI%’RM_PMBMCTL_Open”a— /LB 25|13 & L

TETIET, =Ny IBEBEZFELTLESD, ARV A IV TaA— N\ YIZ&DBa—
H—BHMETNVET,

@)

(b)

(©)

(d)

(€)

(f)

(9)

SendCommandSended
Send Byte BIE74—< Y FTOEEZETDIA I VI TERMEITVET,
WriteDataSended

Write Byte/Word, Write 32 protocol, Write 64 protocol &1§ 7 # —< v b FE =& Block Write #&{§
A=Y FTOREERTDZA I VI TEBHMETVET,

ReadDataSended

Read Byte/Word, Read 32 protocol, Read 64 protocol #&{§ 7 #—~< v kF1=I& Block Read &1§
T+—I Y FTOREERTDEIAI VI TEBHETVWET, ZELET—2MEIHTESLET,
WriteReadDataSended

Block Write-Block Read Process Call BIE 74 —< Y FTOEERTDAA I VI TEMZTLE
T ZEELIET—E2M5IHMTESIhET,

AlertResponseSended

Device responds to an ARAEIE 7+ —< Y FTORERTDEZA IV TRAMZTVET, ZEL
F=TNA A7 RLANSIBTESNET,

HostNotifyReceived

Host Notify BIE 7+ —< Y FCOZIERTDEZA IV TEMEITVWET, ZELETNNAMRT K
LA, BEIEHR(STATUS WORDMWSIHTESNET,

FaultNotification

Fault 42 A4 S VU CRMEITVWVET, B L= Fault BHRASIBMTESINET, Fault (FEROEM
[ZDULVTIE 4.1.2 pmbmctl_fault_t #S8B L TL &0,
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4.1.2 pmbmctl_hw_signal_t

Z D Typedef [(FHW L5 FILIEEREERZELET,
typedef struct

{

bool control;
bool smbalert;

} pmbmctl_hw_signal_t;

Description

API FA#"RM_PMBMCTL_GetHWSigna’®R YEL L THEAINE T, & HW U FILIERHIEEARD
AUNELTERSNTLET,

(a) control
true:  T/34 X ON
false: T/\A R OFF
(b) smbalert
true:  SMBALERT#{ES Z7H— kH
false: SMBALERT#{ES %4~ — kH

RO1AN7188JJ0100 Rev.1.00 Page 18 of 41
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4.2 AP|BE3#/t# (PMBus Master Controller)
RKED21—IDI P T7RBNMRET 5 API EERLERRICOWTEHRBALET

421 RM_PMBMCTL_Open

COEBITIES 12— ILOWHAILEITLY, PMBus BIEHEEZRBLET,

il

Format
void RM_PMBMCTL_Open(const pmbmctl_callback _t * p_callback_set)

Parameters
p_callback_set

A—H—a—LN\y I ERBEERDRS 24

Return Values
L

Properties
rm_pmbmctl_api.h (278 24 TEESNTUVET,

Description

RSANEB, T RILYT7EDOMEILEITLY. PMBus BIEHEEZMBLET, £7-. BITESINT
A—H—a— )L\ Y EHDOEFREITVET,

Example

/** User function */

static void r_cbk_send_command_sended(void);

static void r_cbk write_data_sended(void);

static void r_cbk_read _data_sended(pmbmctl_data_t rdata);

static void r_cbk write_read data _sended(pmbmctl_data_t rdata);

static void r_cbk_alert_response_sended(uint8_t device_address);

static void r_cbk_host notify_received(uint8_t device_address, uintl6_t status_word);
static void r_cbk_fault_notification(pmbmctl_fault_t fault);

/** Callback function set */

static pmbmctl_callback_t gs_pmbmctl_cbk;

/** User Init */

gs_pmbmctl_cbk.SendCommandSended = r_cbk_send_command_sended;
gs_pmbmctl_cbk.WriteDataSended = r_cbk write_data_sended;
gs_pmbmctl_cbk.ReadDataSended = r_cbk_read_data_sended;
gs_pmbmctl_cbk.WriteReadDataSended = r_cbk write_read data _sended;
gs_pmbmctl_cbk.AlertResponseSended = r_cbk_alert_response_sended;
gs_pmbmctl_cbk.HostNotifyReceived = r_cbk_host notify_received;
gs_pmbmctl_cbk.FaultNotification = r_cbk _fault_notification;
RM_PMBMCTL_Open(gs_pmbmctl_cbk) ;
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4.2.2 RM_PMBMCTL_Close

COBRBMIIED 2 —ILDEIENEZEITLY, PMBus BIE#AEEZRTLED,

Format
void RM_PMBMCTL_Close(void)

Parameters
mL

Return Values
L

Properties
rm_pmbmctl_api.h (278 24 TEESNTULET,

Description
FSARE, S FILYT7EDEFIEZEITL, PMBus BIEHEEERTLET,

Example
/** Terminate PMBus communication */
RM_PMBMCTL_Close();
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4.2.3 RM_PMBMCTL_GetHWSignal

COBEBIFTHW ST FILERERIFLET,

Format
pmbmctl_hw_signal_t RM_PMBMCTL_GetHWSignal(void)

Parameters
mL

Return Values
HW <53 ILIER

Properties
rm_pmbmctl_api.h (278 24 TEESNTULET,

Description
TRHW ST FILERERGLET
- Control Signal A 714K 8E
- SMBALERT#H 714K B8

Example
static pmbmctl_hw_signal_t gs hw signal;

/* get H/W signal */
gs_hw_signal = RM_PMBMCTL_GetHWSignal();

ifT (gs_hw_signal.control == true)

{

RO1AN7188JJ0100 Rev.1.00
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424 RM_PMBMCTL_SendCommand

C DRI Send Byte BIET7A—<y FTHDAT Y FO—FEEERFTVET,

Format
pmbmctl _ret_t RM_PMBMCTL_SendCommand(uint8_t address, uint8 t command)

Parameters

address
EEET7 LR
command

avo kR

Return Values
EEERZMHER

Properties
rm_pmbmctl_api.h I2T7R k24 TEEShTWET,

Description
Send Byte BIE74+—< v FTOAT Y FO—REEZITVET,

Example
/** Set address */
address = .
/** Set command */

command = .

/** SendCommand Request */

rtn_value = RM_PMBMCTL_SendCommand(address, command);
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4.2.1 RM_PMBMCTL_WriteData

Z D BEE%K(F Write Byte/Word, Write 32 protocol, Write 64 protocol BIE 74+ —<w FrTOIaY Y Fa— K&
BERETITVET,

Format

pmbmctl _ret t RM_PMBMCTL_WriteData(uint8_t address, uint8 t command,
pmbmctl_data t wdata)

Parameters
address
EEET7FLA
command

Return Values
EEERZMHER

Properties
rm_pmbmctl_api.h I2T7R k24 TEEShTWET,

Description

Write Byte/Word, Write 32 protocol, Write 64 protocol BE 7+ —< v rTOIT Y FO— FEEFITVE
ED

Example
/** Set address */
address = .
/** Set command */
command = .
/** Set send data */
wdata.data_length = .
wdata.p_data = .

/** WriteData Request */
rtn_value = RM_PMBMCTL_WriteData(address, command, wdata);
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4.2.2 RM_PMBMCTL_ReadData

Z DBE%(F Read Byte/Word, Read 32 protocol, Read 64 protocol @{E74+—~<w hTOaAYT Y Fa— K%
BERETITVET,

Format
pmbmctl_ret t RM_PMBMCTL_ReadData(uint8_t address, uint8 t command,
uint8_t rdata_length)

Parameters
address
EEET7FLA
command
av ok
rdata_length

BET—5 &

Return Values
EEERZMHER

Properties
rm_pmbmctl_api.h I27R k24 TEEShTWET,

Description

Read Byte/Word, Read 32 protocol, Read 64 protocol E{E 74+ —~< v bTODIAT Y RO— FEEZTVE
ER

Example
/** Set address */
address = .
/** Set command */
command = .
/** Set data length */
rdata_length = .

/** ReadData Request */
rtn_value = RM_PMBMCTL_ReadData(address, command, rdata_ length);
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4.2.3 RM_PMBMCTL_ WriteReadData

C DAL WriteReadDataSended BIET74+—< v b THIAT Y FO— FEEERZFTLET,

Format

pmbmctl_ret _t RM_PMBMCTL_WriteReadData(uint8 t address, uint8 t command,
pmbmctl_data t wdata,

uint8_t rdata_length)
Parameters
address
EEXTFLR
command

rdata_length

BEF—4E

Return Values
EEERZMHER

Properties
rm_pmbmctl_api.h (278 24 TEESNTULET,

Description
WriteReadDataSended BIET7 4 —< v bTOaAT Y Fa— KEEZTVET,

Example
/** Set address */
address = .
/** Set command */
command = .
/** Set send data */
wdata.data_length = .
wdata.p_data = .
/** Set data length */
rdata_length = .

/** WriteReadData Request */
rtn_value = RM_PMBMCTL_WriteReadData(address, command, wdata, rdata_ length);
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424 RM_PMBMCTL_SendAlertResponse

C OE#IE Device responds to an ARA BIE74+—< vy FTOAT Y FO—FEEEREZTVET,

Format
pmbmctl_ret_t RM_PMBMCTL_SendAlertResponse(void)

Parameters
mL

Return Values
EEERZMHER

Properties
rm_pmbmctl_api.h (278 24 TEESNTULET,

Description
Device responds to an ARA @IE74+—< v hTOOAT Y FO—REEFTVET,

Example
static pmbmctl_hw_signal _t gs hw_signal;

/* get H/W signal */
gs_hw_signal = RM_PMBMCTL_GetHWSignal();

if (gs_hw_signal. smbalert == true)
{
/** Alert Response Request */
rtn_value = RM_PMBMCTL_SendAlertResponse(void);
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425 RM_PMBMCTL_SetPolarityControlPin

Z DBEE%KE Control Signal A AixFDIBHERELET .

Format
void RM_PMBMCTL_SetPolarityControlPin (pmbmctl_polarity_t active_level)

Parameters

active_level

Control Signal i5F7 2 714 7L AL

Return Values
7L

Properties
rm_pmbmctl_api.h (278 24 TEESNTULET,

Description

Control Signal A DixFDIBHEEERTE LE T, PMBus {14MD ON_OFF_CONFIG O < > FIZ &k 2ifiFiB4
DEFEICHIELET,

Example
/** Set active level of the Control Signal pin */
RM_PMBMCTL_SetPolarityControlPin(PMBMCTL_POLARITY_ACTIVE_HI);
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4.2.6 RM_PMBMCTL_SetControl

COBEIE Control EELARNILEHRELE T,

Format
void RM_PMBMCTL_SetControl(bool control_level)

Parameters

control_level
true: Control E5%79 747
false: Control E5 %7V T4 7

Return Values
L

Properties
rm_pmbmctl_api.h (278 24 TEESNTULET,

Description
Control EELRILEFHRELET,

Example
/** Set Control Signal pin level */
RM_PMBMCTL_SetControl (true);

RO1AN7188JJ0100 Rev.1.00
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4.3 APl Typedef % (PMBus Master Driver)

AES21—ILDRSANBMNRET S Typedef ERICDWVWTHBEALET, FSA/\BIZEEXMNIZ PMBus
Master Controller (2 KLz 7B & YTV ERAEINEZLEEZRELTVSH. 1—F—[FHICEHT S
DEREHYFEAD, SEFERELTERELET,

% 4.1 PMBMDRV 7R— bk L R)LFIZE! (pmbmdrv_port_Iv_t)

<%/ 0 <Y niE Bl
PMBMDRV_PORT_LO 0 R—bk Lo LR
PMBMDRV_PORT_HI 1 R— bk Hi L)L
PMBMDRV_PORT_NOTSUPPORTED | 2 HHR— Fot

# 4.2 PMBMDRV I 5 —@#151Z % (pmbmdrv_err_t)

<40 EgZA=L] BILL]
PMBMDRV_ERR_NACK 0 NACK #&H
PMBMDRV_ERR_TIMEOUT 1 A LT MMRE

% 4.3 PMBMDRV O —/L/\w ¥ #&& K (pmbmdrv_callback_t)

it B#RA V24 513 B

void ReceiveByteData uint8_t data T—ARSEFEH
void SendDataEnd bool stp_cond EESETEAN
void ReceiveDataEnd void ZEFETEE
void ErrorNotification pmbmdrv_err_t error IS—BmHEA

RO1AN7188JJ0100 Rev.1.00
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4.4 AP|BE#tH (PMBus Master Driver)

RKED21—ILD RS NELIRET S API BEREHRICOVWTEHBALET, FS 4/ \BIZEAKRMIZ PMBus
Master Controller (2 RILD 2 7B & YTV ERAENEZLEEZRELTVSH. 1—F—[FHICEHT S

DERFHYFRAN, SBBRELTREHELET .

% 44 R_PMBMDRV_Open
BH%4 | R_PMBMDRV_Open 12C HERED WEAE Z1TL). PMBus BIS£RAtA L
F9,
2|2k const pmbmdrv_callback_t * FREE S a—ILAQI—)LIN\Y B EZEHT
p_callback_set B1=bDRAE
RYIE | - -
%& 45 R_PMBMDRV_Close
Ri%(4 | R_PMBMDRV_Close 12C #REDFLNEZ1TLY, PMBus BIEZHT
LFEY,
1% |- -
RYIE | - -
% 46 R_PMBMDRV_SendData
BE%4% | R_PMBMDRV_SendData AL—=TJIZT—2&EZLET,
2|2k uint8_t address EEXET7 FLRA
21% | uint8_t *tx_buf EET—2DRA 4
Ik uint8_t tx_num EET—AE
2|8 bool sp_flg AbyFTavFaPavERISY
RYIE | - -
% 4.7 R_PMBMDRV_ReceiveData
BE%4% | R_PMBMDRV_ReceiveData AL—ThoT—42%EEZLET,
EIE uint8_t address EEXET FLR
B1% | uint8_t *rx_buf ZET—2DRAUE
Ik uint8_t rx_num ZET—AE
RYIE | - -
%= 4.8 R_PMBMDRV_GetControlLevel
BE%#4 | R_PMBMDRV_GetControlLevel Control PN DAALARILEZRELET,
5% - -
R Y& | pmbmdrv_port_Iv_t level R—kLANJL

RO1AN7188JJ0100 Rev.1.00
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%= 49 R_PMBMDRV_SetControlLevel
BE%4% | R_PMBMDRV_SetControlLevel Control Pin DAL RILEHRELET,
5|3k pmbmdrv_port_Iv_t level R— LR
RYIE | - -
% 410 R_PMBMDRV_SetSMBALertLevel
BE%4% | R_PMBMDRV_SetSMBALertLevel SMBALERT#IR FDHEALARNIILEERELET,
EIE PMBMDRYV_port_Iv_t level R— kLR
RYE | - -
% 4.11 R_PMBMDRV_SetResponseData
BE%#4& | R_PMBMDRV_SetResponseData TRAEANDEET—F3EHRELET,
B| %k uint8_t data_length EET—AE2E
51% | uint8_t *p_data BEET—2DRSA 4
RYIE | - -
% 412 R_PMBMDRV_SendData
Bi% 4 | R_PMBMDRV_SendData EEDOT—R2EZEELES. (RREEE)
5% | uint8_t dest EEXT FLR
5| %k uint8_t data_length EET—AE
5% | uint8_t *p_data EET—R2DORAE
RYE | - -
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5. BIfEL—4H X

LUTFICRBEIA—<y bOIT Y Fa— FEERBES LS —F—~DOBMEMEIZDONT., Fi:
SMBus Alert Response Address ~DEFEAH LERD L —7 VAR EZREEH LET .

5.1.1 Send Byte

5-1 Send Byte sequence

Micro Controller

PMBSDRV
(Driver)

Sart Condition

PMBMCTL
(Middleware)

User Application

T

1

|

1
RM_PMBMCTL_SendCommand _,_

o<
+

opt

[PEC Support]

Calculate PEC byte

]

Add PEC byte

]

R_PMBMDRV_SendData

<
<

Set Send data (Address)

INTHCA

o

Set Send data (Data Byte)

INTHCA

opt

Set Send data (PEC Byte)

INTIICA

[PEC Support] L

Stop Condition

[]

callback: SendDataEnd

PMBMCTL_RTN_OK

-

=——| callback: SendCommandSended

»

A
I
I
1
1
I
I
1
1
I

RO1AN7188JJ0100
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5.1.2 Write Byte/Word, Write 32 protocol, Write 64 protocol

5-2  Write sequence

Micro Controller

PMBSDRV
(Driver)

Sart Condition

PMBMCTL
(Middleware)

User Application

RM_PMBMCTL WriteData o

<
<

opt

Calculate PEC byte

]

Add PEC byte

L]

1
1
1
1
1
1
1
1
1
1
1
1
|
1
! [PEC Support]
1
1
1
1
1
1
1
1
1
1
1
1
1
1

_ R PMBMDRV SendData

(]

1
1
| SetSend data (Address)

INTHCA

Set Send data (Command Code)

INTHCA

PMBMCTL_RTN_OK

loop [1..Number of data])

| SetSend data ( Data Byte)

INTIICA

opt

Set Send data (PEC Byte)

INTICA

[PEC Support] L

Stop Condition

callback: SendDataEnd

‘—‘——| callback: WriteDataSended

RO1AN7188JJ0100 Rev.1.00
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5.1.3 Read Byte/Word, Read 32 protocol, Read 64 protocol

5-3 Read sequence

Micro Controll PMBSDRV PMBMCTL User Aplicati
Icro Lontrolier (Driver) (Middleware) ser Application

T T T

1 1 1

1 1 1

1 1 1

1 1 1

i i RM_PMBMCTL_ReadData L

: <

1

1

|

1

R_PMBMDRV_SendData

F 3

Sart Condition

]

Set Send data (Address)

] S| | PMBMCTL_RTN_OK
1
INTIICA :

Set Send data (Command Code)

INTIICA

callback: SendDataEnd

R_PMBMDRV_ReceiveData

"
<

Sart Condition

I

1
1
' Set Send data (Address)

R e >

loop [1..Number of data])

INTIICA

Get Receive data

INTIICA

' Stop Condition
callback: SendDataEnd
I
I
1
I
I
1
I
I
1
I
I
I
1
I
I
1
I
I
1
I
I
1
I
I
1
I
I
1
I
I
1
I
I
1

______________________________________ﬂ

opt
[PEC Support] Packet Error Checking process

2% Only if "PEC = OK"
callback: ReadDataSended

_____________________________________________________________________________________________{

A 4
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5.1.4 Block Write

5-4 Block Write sequence

Micro Controller

PM

(Driver)

BSDRV

Sart Condition

PMBMCTL
(Middleware)

User Application

RM_PMBMCTL WriteData

<«

Add data(Byte Count N)

[PEC Support]

Calculate PEC byte

Add data(PEC byte)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
! opt
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

R _PMBMDRV SendData

<+

L]

Set Send data (Address)

INTIICA

Set Send data (Command Code)

INTIICA

Y

Set Send data (Byte Count)

INTIICA

PMBMCTL_RTN_OK

_______________ )

loop [1..Number of data])

Set Send data ( Data Byte)

INTIICA

opt

Set Send data (PEC Byte)

[PEC Support]

INTIICA

A 4

Stop Condition

callback: SendDataEnd

A 4

callback: WriteDataSended
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5.1.5 Block Read

5-5 Block Read sequence

Micro Controller

PMBSDRV
(Driver)

PMBMCTL
(Middleware)

User Application

RM_PMBMCTL_ReadData

|
1
i
|
1 -
| <
|
i
: R_PMBMDRV_SendData
1
l:j Sart Condition
i
1
H Set Send data (Address)
i > | PMBMCTL RTN_OK
| L e — - >
INTIICA i 1 L
; : i
| ' |
| ' |
1 1 1
! Set Send data (Command Code) ! !
i i i
INTIICA i : i
1 1
' |
! callback: SendDataEnd ! !
1 1
i i
i R_PMBMDRV_ReceiveData i
| |
| |
\ Sart Condition \
|
L] :
1 1
| SetSend data (Address) H
1 1
O | > |
i Ll mm - L] i
| I 1 |
L INTIICA o 1 i
Ld 1 1
Get Byte Count ' H
i i
' |
' |
' |
<A L ! !
I | ' |
| | ' |
1 1 1 1
loop [1..Number of data] J \ H \
- INTIICA o : :
Get Receive data i i
1 i
1 1
' |
D'« S : :
1 1 1
\ | ' |
| | ' |
| | ' |
I I L I
i i v i
| | ' |
i INTIICA i i i
1 i
1 1
' |
| ' |
1 Stop Condition H 1
D callback: SendDataEnd ! !
| 1
i i
| |
! Receive data length check !
| |
| |
| |
i i
| |
: opt :
| |
\ [PEC Support] Packet Error Checking process | !
| |
| |
| |
1 1
| |
| |
i i
| |
! Honly if :
| "Datalength = OK" and "PEC = OK"
| |
| |
! callback: ReadDataSended !
! »
1
: M
|
1 < ______________
i G et -
i
|
|
|
1
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5.1.6 Block Write-Block Read Process Call

5-6 Block Write-Block Read Process sequence

Micro Controller User Application

(Driver) (Middieware)

‘ PMBSDRV ‘ ’ PMBMCTL

B — T T R E—

1
RM_PMBMCTL_WriteReadData |

Add data(Byte Count N)

opt J

I Calculate PEC byte
[PEC Support]

Add data(PEC byte)

R_PMBMDRV_SendData

'
h
h
h
i
|
'
'
h
h
i
i
|
h
h
i
|
i
i
e

'
v
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
i
! Sart Condition

)

Set Send data (Address)

B > PMBMCTL_RTN_OK
_______________ >

INTIICA

Set Send data (Command Code)

‘ INTIICA

Set Send data (Byte Count)

J----1

INTIICA

loap [1.Number of data] ]

;
! _SetSend data ( Data Byte)

‘ INTIICA

M

callback: SendDataEnd

R_PMBMDRV_ReceiveData

7
1
i
1
1
H
1
| SartCondition

Set Send data (Address)

|—:-|<— ——————————————— >

-

INTIICA

Get Byte Count

'

'

'
of

loop [1.Humber

Get Receive data

INTIICA

Stop Condition

callback: SendDataEnd

Receive data length check

opt Packet Error Checking process

[PEC Support]

only if
"Datalength = OK" and "PEC = OK"
callback: WriteReadDataSended

-
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5.1.7 SMBALERT#

5-7 SMBALERT# sequence

Micro Controller

Sart Condition

PMBSDRV
(Driver)

R PMBMDRY_ReceiveData

PMBMCTL

(Middleware) User Application

T T

1 1

[ -
1

1
'RM_PMBMCTL_GetHWSignal

.4
. 3

SMBAlert

if "SMVIBAlert = active”
RM_PMBMCTL SendAlertResponse

-4
+

-
d

Set Send data
(Alert Response Address)

INTIICA

INTIICA

h J

Stop Condition

_________________________________El__

Get Device Address

callback: SendDataEnd

opt
[PEC Support]

Packet Error Checking process

K Only if "PEC = OK"
callback: AlertResponseSended

A
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5.1.8 SMBus Host Notify

5-8 SMBus Host Notify sequence

Micro Controller

INTIICA

PMBSDRV
(Driver)

PMBSCTL
(Middleware)

ol

-~

(Receive Address)

INTIICA

- callback: ReceiveByteData

-

INTIICA

--1

INTIICA

> callback: ReceiveByteData

A &

H Get Device Address

A 4

-

INTIICA

> callback: ReceiveByteData

Get Data Byte Low

callback: ReceiveDataEnd

Get Data Byte High

h 4

callback: HostNotifyReceived

User Application

t t

A 4
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