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PMBus Master
RX family RX26T Group (R5F526TFCDFP)

PMBus Slave
RX family RX26T Group (R5F526TFCDFP)
RA family RA6T3 Group (R7FAGT3BB3CFM)

BE. X7 TV r—2ar/ —rTHRET D)V —RELBRFOEDEELZEHETHIRX 773U, &
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RA6T1, RA6T2, RA4T1 etc.)

B XNFEHUTILTOTS LA
AK7TVr—a3v/—bOREY L INTOTSLETRICRELET,

PMBus Master
RX26T_MCBA_PMBUS_MASTER_E2S V100 (IDE : e’studio)
RX26T_MCBA_PMBUS_MASTER_CSP_V100 (IDE : CS+)

PMBus Slave

RX26T_MCBA_PMBUS_SLAVE_E2S_V100 (IDE : e’studio)
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o ZEEHN
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MCK-RX26T 1 —H—X<=a7JL

MCK-RA6T3 2 —H—Xv=a7JL

RX 2731 KRAMBRHBE—SFDEU Y LAY )LFHIE - MCK A
KABEBREE—E2DE Y LARY kL& Renesas Flexible Motor Control +\J—XHA
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

1. #|=E

A7 TV 5—a3v/—RERX 773, BLURA I 73 VIZEHE I B I20 R4 8 —T1—R
(RIIC/13C)* %4 A L 7= PMBus 1&1E - HIEAZ DR ZEZBHME L TULVET, PMBus Master {8](Z RX26T &' /)L—
J% . PMBus Slave flIZ RX26T ' )L— 7. F£1=IXRA6T3 F')L—F %4 L. Master - Slave DT /31 Al
T PMBus ICk B EZEFXITLVET,

K7 ITYHr—32/—RTIEPCHh 5HITT B PMBus W< > K% PMBus Master 0 RX26T 4’ J)L— T TR
#r - AWIR L1=1&. 100kbps MIE{EHEE T PMBus Master A5 PMBus Slave IZ# 3 2k AHMAREE—42 %
Ry MLHEHEHAKXTHE - E=4) T LFET,

BEH. PBus [TERVRATLATRLSEFRSNSBEEARTTMN, A7TUS5—2a>/ —TRHERY
ATLOREBEE LTUTIZRTE—2 L XTLODFlexible Motor Control Kit ##EALTLVET,

*x1:RIIC/13C X SMBus (Ver.2.0) IZ#EML-@EEEZHFR—FLTWVET,

PMBus Master PMBus Slave
RX26T CPU Board RX26T/RA6T3 CPU Board RX26T/RA6T3
[ o | Cov ][ 9
. — Y ry
R [T ! ! PMBUs Rev1.4.1
PC Use sl (Speed is 100kbps) -
" .l - USBEH |« scl RIIC On the IIC | RIIC Timer
{Tzr::l?a\ UART-USBE:# (UART) (SMBUS) a (SMBUS) ADE
RX26T CPU Board (RTKOEMXE70C00000B)) Flexible Motor Control Kit
e MCK-RX26T (RTKOEMXE70S00020B))
Qo s _ e . e ym e e e A
1 F3EAT PCETATY FERITL, a7 FISHET BSlavei¥ . F7iE MCK-RAGT3(RTKOEMAII0S000208))
AT FIERLT SEWMET e SlavelWAPCICETR.,  NERYIRY IR,

1 RK7T) =230/ — OV RT LEREBERE
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

1.1 FARRE

K7 TNVr—230/ —bRHEON—FOz7HEREZR 112, VI MOz 7ORBEREEZR 2(2RL
ESCIN

R 1 N—FYHOIT7HRES

Master/Slave =V R— K& 2= |
Master RX26T RX26T CPU Board RTKOEMXE70C00000B
(R5F526TFCDFP)
- USB-UART ZEHrEL 1 —)L Pmod-USBUART
(DIGILENT %)
Slave RX26T MCK-RX26T Renesas RTKOEMXE70S00020BJ
(R5F526TFCDFP) Flexible Motor Control
Kit for RX26T MCU Group
(Include RX26T GPU
Board)
RA6T3 MCK-RA6T3 Renesas RTKOEMA330S00020BJ
(R7TFA6T3BB3CFM) Flexible Motor Control
Kit for RA6T3 MCU Group
(Include RA6T3 GPU
Board)
- T—43 R42BLD30L3
(Included with (MOONS® &)
RTKOEMXE70S00020BJ or
RTKOEMXE70S00020BJ)

K2 VIV THREEE

IDE/x—> 3> RXR<—F - FSP Y—=ILFz—V

avI749L—4 IN— 3 U]
RX26T CS+:V8.12.00 Version 2.22.0 - CG-RX: V3.06.00
(R5F526TFCDFP) e?’studio:2024-07 | e’studio plug-in

version
RA6T3 e?studio:2024-07 - V4.4.0 GCC ARM
(R7FAGT3BB3CFM) Embedded:13. 2. 1.

arm-13-7

] 1. OS2z FTHEETBAY—ILFz—2Cav43) ER—ODN—23 00 UR— MMEESL
ISHFEELABWVMEEE. Y—ILFz—UNBRIAGIMREIZAY, TS5—IFELFEFT., 70O
DY FOBREEER TY—ILF—U0:EFIREZHERL T,
BIRA KL, FAQ 3000404 # ZSBLFEE LY,
(https://ja-support. renesas. com/knowledgeBase/18367361)

RO1AN7660JJ0100 Rev.1.00 Page 5 of 177


https://ja-support.renesas.com/knowledgeBase/18367361

RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

2.  PMBus #t%

PMBus (Power Management Bus) (FEHEHEE R (TOIZEMTEERE T, [20ALRELEZTO LD

SMBus BIEFMKICE D GBIEARXTT ., PMBus (FH—/\, T—4toH—, BLUBE#BELZLEIZALSA
ThY., EROE=A2Y)2Y., EREEHEDBMIZEREINTILVET, PMBus (& SMBus #2RX—X[ZL71=2
BRXOOYIET—E2D2B) DRPBEETEHDRAL—TLBEHEIHEADHY . EICEEHERITIC
REANEATNET, PMBus LK YERIRATLOIVKR—RY FEBEENA L YBEICHY, aVR—RY
POEEE. HlE, BEIUVE=ZFY UM AIGEERYET, B 2I1ZPMBus ZFEA LIz AT LEBRHIZTRL

9,

USB PMBus
PMBus Master

y
h 4

PMBus Slave

F

F Y

PC
BIEAS

« Configure
« Control

« Monitor

BRE. YATLO—HITT .,

A7 FYHr— 3>/ — Tl PMBus Master [CRX 27 = 1) RX26T &' J)L— .
PMBus Slave ICRX 27 = 1) RX26T ' )L—F ., £1=IZRA 7Y RT3 HIL—THFHLTWLET,

2 PMBus ¥ R T LDIERGI

RO1AN7660JJ0100 Rev.1.00 Page 6 of 177



RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

2.1 PMBus 7B koL

PMBus @ 78 k)L 74 —<w FIESMBus [IZEHLL - bS5 oo ar A raLEFERLTHWVES, 3
UH4H S 3> 7a kajLik Send Byte, Write Byte, Write Word, Block Write, Receive Byte, Read
Byte, Read Word, Block Read THERLTWET, EL4 S o 3o TOralLER 3~K 6I12RLE
T, Ff-. PBus <> FIIN$ET 5L, FEavw o RTJ7Oral, FiL—Tavwry R7oral, Jy—
vavy k7R bal, R FTA RN, BEKUNRIRE 7O RNIZHEINET, fAind
SMBus #R—XIZLI=rSUHH S auhbiEdavw oy R7O RIILTYT, ELEIDOaY Y KFOR
JJLDOA, YIL—FavwrrRForal, V—ravrRFaral, #sEa<wr K70 ajvik SMBus 7
OraLEHERELIZPBus EAO 7R FOLTY, A7 TV —2 30/ —FTIIZEEQT U FIZEBR
L—J#BOFIE., BLXUEHRZLTVET, T0MESELELTITO FIILNEBOAEREFLTVEITD
T. BEBOFERENICEHLETCIHERSELWV:-LET,

TIZE#a< o R7aralLT74+—T Y b, 8IZHII—Ta=v>rk7akall, 9. 10 [ZHL3E
avwrkZ7obraln, Micy—rawyr7obrallERLET,

® Send Byte 7o koL

7 11 8 1
S| Address [Wr[A]| DataByte [A|P]

® \rite Byte 7O kL

7 11 8 1 8 1
S| Address [Wr [A] Command Code |A] Data Byte [A|P]

® \Write Word 7B+ )L

7 11 8 1
S|  Address [Wr [A| Command Code |[A] -

8 1 8 1
| Data Byte Low | A[ Data Byte High [A| P |

® Block Write 7B +aJL

7 11 8 1 8 1
S| Address [Wr [A] Command Code |A| Byte Count =N [A] -

8 1 8 1 8 1
| DataBytel1 |A| DataByte2 [A|--| DataByteN [A][P]

SV WriteR IO RaL
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/13C)IZ & % PMBus Master - Slave &15

® PEC {Z= Send Byte 7O koL

7 11 8 1 8 1
S| Address |Wr|A| DataByte |A| PECByte |A|P|
® PEC{tZ=Write Byte 7B +aJL
7 11 8 1
S| Address |Wr |A| Command Code |A| -
8 1 8 1
| Data Byte |A| PEGByte [A|P|
® PEC{tE Write Word 7B kL
7 11 8 1
S| Address [Wr [A| Command Code [A] -
8 1 8 1 8 1
| Data Byte Low | A]| Data Byte High |A] PEC Byte [A]P
® PEC & Block Write 7B oL
7 11 8 1 8 1
S| Address [Wr [A] Command Code [A]| Byte Count =N [A]--
8 1 8 1
| Data Byte 1 |A| DataByte2 [A]--
8 1 8 1
|  DataByte N |A| PECByteN [A]|P |

4 RSUHHS 3y PECHHEWriteZ 7O RO

R0O1AN7660JJ0100 Rev.1.00
Jan.14.25
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® Receive Byte 7O koL

7 11 8 1
S| Address |Rd|A| DataByte |N|P|

® Read Byte 7O kL

7 11 8 1
H Address [Wr | A| Command Code [A] -
7 11 8 1
| Sr | Address |[RA[A| DataByte | N |P]

® Read Word 7o koL

7 11 8 1
s ] Address [Wr| A| Command Code [A] -
7 11 8 1 8 1
| Sr ] Address [Rd| A| Data Byte Low | A | Data Byte High [N|P]

® Block Read 7O +aJL

7 11 8 1
H Address [Wr [ A]  Command Code [A] -
7 11 8 1
| Sr] Address [Rd| A | Block Count =N [ A |-
8 1 8 1 8 1
| Data Byte 1 | A| DataByte2 |A|--| DataByteN |[N]|P]

5 kSoH¥4H 3> ReadZ 7O RO

RO1AN7660JJ0100 Rev.1.00
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

® PEC {+= Receive Byte 7O +aJL

7 11 8 1 8 1
S| Address |Rd|[A] Data Byte [ A] PEC Byte IN|P]

® PEC {+Z= Read Byte 7O koL

1 1T 1 8 1
H Address [Wr| A| Command Code |A] -
1 11 8 1 8 1
| Sr ] Address [Rd [ A] Data Byte | A | PEC Byte IN|P|

® PEC {i+Z= Read Word 7O kL

7 11 8 1
s ] Address [Wr | A| Command Code [A] -
7 1 1 8 1
| Sr ] Address [Rd| A| Data Byte Low | A |-
8 1 8 1
| Data Byte High [ A | PEC Byte IN[ P |

® PEC{tZ=Block Read 71O k2L

7 11 8 1
H Address [Wr | A|  Command Code [A] -
7 11 8 1 8 1
| Sr] Address [Rd| A | Block Count =N | A | DataByte1 [A]--
8 1 8 1 8 1
| Data Byte 2 | A|--| DataByteN |A| PECByte [N|P |

6 kY93 PEC{tERead R T O LU

® TEYFFFRLRIF+—<Tv H

n(n:1 ~) >
1 1 1 1 8 1 111

SLAGEw | R/ A
X i | A DATAB Ew 1) | A| | [P

nNERET—2/314 b

S SLA R/W# A DATA A DATA A P

71 E#£a<w > rK7Ooral
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RX Family/RA Fam

ily

12C /AR A % 7 =—X(RIIC/13C)IZ & % PMBus Master - Slave &15

® J)—TavrKIJoran
- One Or More Data Bytes -
7 11 8 1 8 1 8 e
[s]| DevicE1ADDREss [W[A]  COMMAND CODE 1 A LOW DATA BYTE [a] .. HIGH DATA BYTE A
One Or More Data Bytes
- >
7 1 1 8 1 8 1 8 1
[sr] Device2ADDREss |[W[A]  COMMAND CODE2 A LOW DATA BYTE [a]..] HIGH DATA BYTE A
One Or More Data Bytes
- -
7 1 1 8 1 8 1 8 1
[sr| DEVICENADDREss [W[A]  COMMAND CODEN A LOW DATA BYTE [a]..| HIGH DATA BYTE Alr]
® PECHHZ=4)I—TavwrkK7oral
_ One Or More Data Bytes o
7 11 8 [ 8 1 8 R 8 1
[s] oDevice1apDRess [W]A]  COMMAND CODE 1 A LOW DATA BYTE [a] .| HIGH DATA BYTE A PEC 1 [A]
o One Or More Data Bytes =
7 101 3 1 8 1 8 1 8 1
[sr] DEVICE2ADDRESS [W[A[  COMMAND CODE2 A LOW DATA BYTE [A].] HIGH DATA BYTE A PEC 2 [A]
_ One Or More Data Bytes -
7 11 8 1[0 ) 1 8 1 ] 1
[sr| DEvicenADDREss [w[A|  cOMMANDCODEN [ A LOW DATA BYTE [Aa] -] HIGH DATA BYTE A PEC N [a]r]

8 F)—JavwrkJ7okran

RO1AN7660JJ0100 Rev.1.00

Jan.14.25
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

® #iBEa~< > K Read Byte A koL
7 1T 1 8 1 8 1
COMMAND
S SLAVE ADDRESS W A F. COMMAND CODE Fiy
EXTENSION CODE
1 ¥ 1 8 1
Sr SLAVE ADDRESS R | A DATA BYTE MNA| P
® iiBEaw> KWrite Byte 7Bkl
7 1 1 a8 1 8 1
COMMAND
S SLAVE ADDRESS W1 A A COMMAND CODE A
EXTENSION CODE
g 1
DATA BYTE AP
® 3R~ > FRead Word 7O k)L
7 1 1 8 1 8 1
COMMAND
S SLAVE ADDRESS W1l A A COMMANMND CODE A
EXTENSION CODE
1 7 1 1 8 1 8 1
Sr SLAVE ADDRESS R| A LOW DATA BYTE A HIGH DATA BYTE NA| P
® iLEEa< > FWrite Word 7O ko)L
7 1 1 8 1 8 1
COMMAND
S SLAVE ADDRESS W A A COMMAND CODE A
EXTENSION CODE
8 1 8 1
LOW DATA BYTE A HIGH DATA BYTE AP

9 ¥isga~w > Ko kol

R0O1AN7660JJ0100 Rev.1.00
Jan.14.25
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

® PEC{tZ=#isEa~<> K Read Byte 7O ko)L

7 1 1 8 1 8
COMMAND
S SLAVE ADDRESS WA A COMMAND CODE
EXTENSION CODE
1 7 1 8 1 8 1
Sr SLAVE ADDRESS R DATA BYTE A PEC NA
® PEC{t=¥3Ea~> KWrite Byte 7O kL
7 1 1 8 1 8 1
COMMAND
S SLAVE ADDRESS Wl A A COMMAND CODE A
EXTENSION CODE
8 1 8 1
DATA BYTE A PEC A
® PEC{t=#:3Ea~<> KRead Word 7O k)L
7 1 1 8 1 8 1
COMMAND
S SLAVE ADDRESS Wl A A COMMAND CODE A
EXTENSION CODE
1 7 1 1 8 1 8 1 8 1
Sr SLAVE ADDRESS R|A LOW DATA BYTE A HIGH DATA BYTE A PEC NA
® PEC{t=¥iEa~> FWrite Word 7B FaJL
7 1 1 8 1 8 1
COMMAND
S SLAVE ADDRESS W1 A A COMMAMND CODE A
EXTENSION CODE
8 1 8 1 8 1
LOW DATA BYTE A HIGH DATA BYTE A PEC A

%]

X 10 PEC {tE#ska~> KO kaL

RO1AN7660JJ0100 Rev.1.00

Jan.14.25
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

— - — = S S
® XT—RALARVAT—HFEY—r)—FavrrF7obal
7 11 8 1 8 1
ZONE READ COMMAND
s w| A A STATUS MASK A
ADDRESS (28h) CONTROL CODE
7 11 8 1 7 11 8 1
ZONE READ STATUS
sr R|A A SLAVE ADDRESS | PG| A SLAVE PAGE A
ADDRESS (28h) RESPONSE DATA
7 11 8 1 7 11 8 1
ZONE READ STATUS
sr R|A A SLAVE ADDRESS | PG| A SLAVE PAGE NP
ADDRESS (28h) RESPONSE DATA
= PAGE STATUS Bit
® PMBus avr kRa—FftEY—ry—FravworFJFoban
7 11 8 1 8
ZONE READ COMMAND PMBUS COMMAND
s w|a A A
ADDRESS (28h) CONTROL CODE CODE
7 11 8 1 8 1 7 11 8
ZONE READ
sr R|A PMBUS DATA BYTE A PMBUS DATA BYTE A SLAVEADDRESS  |PG| A SLAVE PAGE
ADDRESS (28h)
7 11 8 1 8 1 7 11 8
ZONE READ
sr R|A PMBUS DATA BYTE A PMBUS DATA BYTE A SLAVE ADDRESS  |PG| A SLAVE PAGE
ADDRESS (28h)
= PAGE STATUS Bit
— 0 — . . N
® PEC. RT—BALARAKRVATF—EfFEJ—2r)—Favrr7aranl
7 11 8 1 8 1
ZONE READ COMMAND
s ADDRESS (28h) vig CONTROL CODE & STATUS MASK 2
7 11 8 1 7 11 8 1 8
ZONE READ STATUS
S| ADDRESS (28h) R[A TR A|  SLAVEADDRESS  |PG| A SLAVE PAGE A PEC BYTE
7 11 8 1 7 11 8 1 8
ZONE READ STATUS
STl ADDRESS (28h) R|A ey, A| SLAVEADDRESS  |PG| A SLAVE PAGE N PEC BYTE
[PG]= PAGE STATUS Bit
® PEC, PMBus <> Fa— K&y —r—FrKavwrrk7oban
7 1 8 1 8 1
ZONE READ COMMAND PMBUS COMMAND
E ADDRESS (28h) ‘W‘ R/ ‘ CONTROL CODE ‘ &2 ‘ CODE &
7 1 8 1 1 7 11 8 1 8
ZONE READ PMBUS DATA PMBUS DATA
Sr ADDRESS (28h) ‘ A BYTE A BYTE A SLAVE ADDRESS PG| A SLAVE PAGE A PEC BYTE
7 1 8 1 1 7 11 8 1 8
ZONE READ PMBUS DATA PMBUS DATA
Sr ADDRESS (28h) R[A BYTE ‘ A ‘ BYTE A SLAVE ADDRESS PG| A SLAVE PAGE N PEC BYTE
[PG|= PAGE STATUS Bit
® 2,84 FDT—A,PBusavT Y Fa—KFEY—254 bavrRF7R Ol
7 1 1 8 1 8 1 8 1
ZONE WRITE PMBUS LOW DATA HIGH DATA
S W\ A A A AP
ADDRESS (37h) COMMAND CODE BYTE BYTE

MNy—rvavwrr7Foran

R0O1AN7660JJ0100 Rev.1.00
Jan.14.25
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

2.2 PMBus <YK

PMBus X428 CHEAEERZARZICT I AITFHROONEAT Y FAERIATOET, av Y FICIXH
KOMLEA., BLUVA—HYEETHERAT SV FELEBFBEINTVWETDOTHREIIA ANBEZIZHE > TL
F9, R 3ICPBus AT F—EBLaAT U RIZRET A NSO a4 TERLET,
K7T)r—a3>/—brTHEHRIIZRIATU KON, A< Ka— K 0th, 02h, 03h, 81h, 8Bh.

8Ch. 90h, 9Bh #FEHLTLET,

£ 3PMBus av > F—%&
[ ] :#77yr—vav/—bcgEmyaazor

Command Name Transaction Type: Transaction Type: Number Of
Writing Data Reading Data Data Bytes

00h PAGE Write Byte Read Byte 1

01h OPERATION Write Byte Read Byte 1

02h ON_OFF_CONFIG Write Byte Read Byte 1

03h CLEAR_FAULTS Send Byte N/A 0

04h PHASE Write Byte Read Byte 1

05h PAGE_PLUS_WRITE Block Write N/A Variable
06h PAGE_PLUS_READ N/A Block Write - Block | Variable

Read Process Cal |

07h ZONE_CONFIG Write Word Read Word 2

08h ZONE_ACTIVE Write Word Read Word 2

09h Reserved

0Ah Reserved

0Bh Reserved

0Ch Reserved

0Dh Reserved

OEh Reserved

OFh Reserved

10h WRITE_PROTECT Write Byte Read Byte 1

11h STORE_DEFAULT_ALL Send Byte N/A 0

12h RESTORE_DEFAULT_ALL Send Byte N/A 0

13h STORE_DEFAULT_CODE Write Byte N/A 1

14h RESTORE_DEFAULT_CODE Write Byte N/A 1

15h STORE_USER_ALL Send Byte N/A 0

16h RESTORE_USER_ALL Send Byte N/A 0

17h STORE_USER_CODE Write Byte N/A 1

18h RESTORE_USER_CODE Write Byte N/A 1

19h CAPABILITY N/A Read Byte 1

1Ah QUERY N/A Block Write- Block 1

Read Process Call
1Bh SMBALERT_MASK Write Word Block Write- Block 2

Read Process Cal |

R0O1AN7660JJ0100 Rev.1.00
Jan.14.25
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

1Ch Reserved

1Dh Reserved

1Eh Reserved

1Fh Reserved

20h VOUT_MODE Write Byte
21h VOUT_COMMAND Write Word
22h VOUT_TRIM Write Word
23h VOUT_CAL_OFFSET Write Word
24h VOUT_MAX Write Word
25h VOUT_MARGIN_HIGH Write Word
26h VOUT_MARGIN_LOW Write Word
27h VOUT_TRANSITION_RATE Write Word
28h VOUT_DROOP Write Word
29h VOUT_SCALE_LOOP Write Word
2Ah VOUT_SCALE_MONITOR Write Word
2Bh VOUT_MIN Write Word
2Ch Reserved

2Dh Reserved

2Eh Reserved

2Fh Reserved

30h COEFFICIENTS N/A

31h POUT_MAX Write Word
32h MAX_DUTY Write Word
33h FREQUENCY_SWITCH Write Word
34h POWER_MODE Write Byte
35h VIN_ON Write Word
36h VIN_OFF Write Word
37h INTERLEAVE Write Word
38h TOUT_CAL_GAIN Write Word
3% IOUT_CAL_OFFSET Write Word
3Ah FAN_CONFIG_1_2 Write Byte
3Bh FAN_COMMAND_1 Write Word
3Ch FAN_COMMAND_2 Write Word
3Dh FAN_CONFIG_3_4 Write Byte
3Eh FAN_COMMAND_3 Write Word
3Fh FAN_COMMAND_4 Write Word

Read Byte
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word

Block Write— Block
Read Process Cal |

Read Word
Read Word
Read Word
Read Byte
Read Word
Read Word
Read Word
Read Word
Read Word
Read Byte
Read Word
Read Word
Read Byte
Read Word
Read Word

—_

N NN NN NN NN NN

N NN NN N NN

u—y

NN
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

40h
41h
42h
43h
44h
45h
46h
47h
48h
49h
4Ah
4Bh
4Ch
4Dh
4Eh
4Fh
50h
51h
52h
53h
54h
55h
56h
57h
58h
50h
5Ah
5Bh
5Ch
5Dh
5Eh
5Fh
60h
61h
62h
63h
64h

VOUT_OV_FAULT_LIMIT
VOUT_OV_FAULT_RESPONSE
VOUT_OV_WARN_LIMIT
VOUT_UV_WARN_LIMIT
VOUT_UV_FAULT_LIMIT
VOUT_UV_FAULT_RESPONSE
TOUT_OC_FAULT_LIMIT
10UT_OC_FAULT_RESPONSE
TOUT_OC_LV_FAULT_LIMIT

10UT_OC_LV_FAULT_RESPONSE

TOUT_OC_WARN_LIMIT
IOUT_UC_FAULT_LIMIT
I0UT_UC_FAULT_RESPONSE
Reserved

Reserved
OT_FAULT_LIMIT
OT_FAULT_RESPONSE
OT_WARN_LIMIT
UT_WARN_LIMIT
UT_FAULT_LIMIT
UT_FAULT_RESPONSE
VIN_OV_FAULT_LIMIT
VIN_OV_FAULT_RESPONSE
VIN_OV_WARN_LIMIT
VIN_UV_WARN_LIMIT
VIN_UV_FAULT_LIMIT
VIN_UV_FAULT_RESPONSE
TIN_OC_FAULT_LIMIT
1IN_OC_FAULT_RESPONSE
TIN_OC_WARN_LIMIT
POWER_GOOD_ON
POWER_GOOD_OFF
TON_DELAY

TON_RISE
TON_MAX_FAULT_LIMIT
TON_MAX_FAULT_RESPONSE
TOFF_DELAY

Write Word
Write Byte
Write Word
Write Word
Write Word
Write Byte
Write Word
Write Byte
Write Word
Write Byte
Write Word
Write Word
Write Byte

Write Word
Write Byte
Write Word
Write Word
Write Word
Write Byte
Write Word
Write Byte
Write Word
Write Word
Write Word
Write Byte
Write Word
Write Byte
Write Word
Write Word
Write Word
Write Word
Write Word
Write Word
Write Byte
Write Word

Read Word
Read Byte
Read Word
Read Word
Read Word
Read Byte
Read Word
Read Byte
Read Word
Read Byte
Read Word
Read Word
Read Byte

Read Word
Read Byte
Read Word
Read Word
Read Word
Read Byte
Read Word
Read Byte
Read Word
Read Word
Read Word
Read Byte
Read Word
Read Byte
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Byte
Read Word
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

65h
66h
67h

68h
69h
6Ah
6Bh
6Ch
6Dh
6Eh
6Fh
10h

11h

12h

13h

74h

75h
16h
77h
18h
79h
7Ah
1Bh
1Ch
7Dh
1Eh
7Fh
80h
81h
82h
83h
84h
85h
86h

TOFF_FALL
TOFF_MAX_WARN_LIMIT

Reserved (Was Used In
Revision 1.0)
POUT_OP_FAULT_LIMIT

POUT_OP_FAULT_RESPONSE
POUT_OP_WARN_LIMIT
PIN_OP_WARN_LIMIT
Reserved

Reserved

Reserved

Reserved

Reserved (Test Input Fuse
A)

Reserved (Test Input Fuse
B)

Reserved (Test Input OR-
ing A)

Reserved (Test Input OR-
ing B)

Reserved (Test Output OR-
ing)

Reserved

Reserved

Reserved
STATUS_BYTE
STATUS_WORD
STATUS_VouT
STATUS_IOUT
STATUS_INPUT
STATUS_TEMPERATURE
STATUS_GCML
STATUS_OTHER
STATUS_MFR_SPECIFIC
STATUS_FANS_1_2
STATUS_FANS_3_4
READ_KWH_IN
READ_KWH_OUT
READ_KWH_CONF1G
READ_EIN

Write Word
Write Word

Write Word
Write Byte
Write Word
Write Word

Write Byte
Write Word
Write Byte
Write Byte
Write Byte
Write Byte
Write Byte
Write Byte
Write Byte
Write Byte
Write Byte
N/A

N/A

Write Word
N/A

Read Word
Read Word

Read Word
Read Byte
Read Word
Read Word

Read Byte
Read Word
Read Byte
Read Byte
Read Byte
Read Byte
Read Byte
Read Byte
Read Byte
Read Byte
Read Byte
Read 32

Read 32

Read Word
Block Read

N A
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

87h
88h
89h
8Ah
8Bh
8Ch
8Dh
8Eh
8Fh
90h
91h
92h
93h
94h
95h
96h
97h
98h
99h
9Ah
9Bh
9Ch
9Dh
9Eh
9Fh
AOh
Alh
A2h
A3h
Adh
Abh
A6h
ATh
A8h
A%h
AAh
ABh

READ_EOUT
READ_VIN

READ_IIN
READ_VCAP
READ_VOUT
READ_IOUT
READ_TEMPERATURE_1
READ_TEMPERATURE_2
READ_TEMPERATURE_3
READ_FAN_SPEED_1
READ_FAN_SPEED_2
READ_FAN_SPEED_3
READ_FAN_SPEED_4
READ_DUTY_CYCLE
READ_FREQUENCY
READ_POUT
READ_PIN
PMBUS_REVISION
MFR_ID

MFR_MODEL
MFR_REVISION
MFR_LOCATION
MFR_DATE
MFR_SERTAL
APP_PROFILE_SUPPORT
MFR_VIN_MIN
MFR_VIN_MAX
MFR_IIN_MAX
MFR_PIN_MAX
MFR_VOUT_MIN
MFR_VOUT_MAX
MFR_IOUT_MAX
MFR_POUT_MAX
MFR_TAMBIENT_MAX
MFR_TAMBIENT_MIN
MFR_EFFIGIENCY_LL
MFR_EFFIGIENCY_HL

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Block Read
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Byte
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Read Word
Block Read
Block Read

NN NN NN N NN N DN DD DD DN DN DD o

1

Variable
Variable
Variable
Variable
Variable
Variable

Variable

N NN NN N NN NN

—_ =
&~
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

ACh
ADh
AEh
AFh
BOh
B1h
B2h
B3h
B4h
B5h
B6h
B7h
B8h
B9h
BAh
BBh
BCh
BDh
BEh
BFh
COh
Cth
C2h
C3h
C4h
C5h
Céh
C7h
C8h
C9h
CAh
CBh
CCh
CDh
CEh
CFh
DOh

MFR_PIN_ACCURACY
IC_DEVIGE_ID
IC_DEVICE_REV
Reserved
USER_DATA_00
USER_DATA_01
USER_DATA 02
USER_DATA_03
USER_DATA 04
USER_DATA_05
USER_DATA_06
USER_DATA_07
USER_DATA_08
USER_DATA 09
USER_DATA_10
USER_DATA 11
USER_DATA_12
USER_DATA_13
USER_DATA 14
USER_DATA_15
MFR_MAX_TEMP_1
MFR_MAX_TEMP_2
MFR_MAX_TEMP_3
Reserved
MFR_SPECIFIC_C4
MFR_SPECIFIC_C5
MFR_SPEGIFIC_C6
MFR_SPECIFIC_C7
MFR_SPEGIFIC_C8
MFR_SPEGIFIC_C9
MFR_SPECIFIC_CA
MFR_SPEGIFIC_CB
MFR_SPECIFIC_CC
MFR_SPECIFIC_CD
MFR_SPECIFIC_CE
MFR_SPECIFIC_CF
MFR_SPECIFIC_DO

N/A
N/A
N/A

Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Block Write
Write Word
Write Word
Write Word

Read Byte
Block Read
Block Read

Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Block Read
Read Word
Read Word
Read Word

1
Variable

Variable

Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
2

2

2

Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.

Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.

Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.

Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

D1h
D2h
D3h
D4h
D5h
D6h
D7h
D8h
D9h
DAh
DBh
DCh
DDh
DEh
DFh
EOh
Elh
E2h
E3h
E4h
E5h
E6h
E7h
E8h
E9h
EAh
EBh
ECh
EDh
EEh
EFh
FOh
F1h
F2h
F3h
Fah
F5h

MFR_SPEGIFIC_D1
MFR_SPECIFIC_D2
MFR_SPEGIFIC_D3
MFR_SPECIFIC_D4
MFR_SPEGIFIC_D5
MFR_SPEGIFIC_D6
MFR_SPECIFIC_D7
MFR_SPEGIFIC_D8
MFR_SPECIFIC_D9
MFR_SPEGIFIC_DA
MFR_SPECIFIC_DB
MFR_SPECIFIC_DC
MFR_SPEGIFIC_DD
MFR_SPECIFIC_DE
MFR_SPECIFIC_DF
MFR_SPECIFIC_EO
MFR_SPECIFIC_E1
MFR_SPECIFIC_E2
MFR_SPECIFIC_E3
MFR_SPECIFIC_E4
MFR_SPECIFIC_Eb
MFR_SPECIFIC_E6
MFR_SPECIFIC_E7
MFR_SPECIFIC_E8
MFR_SPECIFIC_E9
MFR_SPEGIFIC_EA
MFR_SPECIFIC_EB
MFR_SPECIFIC_EC
MFR_SPECIFIC_ED
MFR_SPECIFIC_EE
MFR_SPECIFIC_EF
MFR_SPECIFIC_FO
MFR_SPEGIFIC_F1
MFR_SPECIFIC_F2
MFR_SPEGIFIC_F3
MFR_SPECIFIC_F4
MFR_SPECIFIC_F5

Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.

Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.
Mfr.

Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
Mfr. Defined
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

F6h MFR_SPECIFIGC_F6 Mfr. Defined Mfr. Defined Mfr. Defined
F7h MFR_SPECIFIGC_F7 Mfr. Defined Mfr. Defined Mfr. Defined
F8h MFR_SPECIFIC_F8 Mfr. Defined Mfr. Defined Mfr. Defined
F9h MFR_SPECIFIC_F9 Mfr. Defined Mfr. Defined Mfr. Defined
FAh MFR_SPECIFIC_FA Mfr. Defined Mfr. Defined Mfr. Defined
FBh MFR_SPECIFIC_FB Mfr. Defined Mfr. Defined Mfr. Defined
FCh MFR_SPECIFIC_FC Mfr. Defined Mfr. Defined Mfr. Defined
FDh MFR_SPECIFIC_FD Mfr. Defined Mfr. Defined Mfr. Defined
FEh MFR_SPECIFIC_COMMAND EXT | Extended Command Extended Command Mfr Defined
FFh PMBUS_COMMAND_EXT Extended Command Extended Command Mfr Defined
R0O1AN7660JJ0100 Rev.1.00 Page 22 of 177



RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

3. N—FoxzFHA
AK7TVr—ar/— b THEATEIR—FK, $LUHRER 4IRLET,

x4 FRR—F, BLUEERR—E

R—F - B@mBF il Master/ e
NEE
1 CPU Board RTKOEMXE70C00000BJ | Master & LR RE
Slave MCK-RX26T (RTKOEMXE70S00020BJ)
IZ{1/E9 % R5F526TFCDFP $&&; CPU 5%
fliR— K~
RTKOEMA330C00000BJ | Slave LR RE

MCK-RA6T3 (RTKOEMA330S00020BJ)
IZ{t/E 9 % RIFAG6T3BB3CFM $&&; CPU
Rl AR— K

2 Inverter Board RTKOEMOOOOB12020BJ | Slave LR RE
MCK-RX26T (RTKOEMXE70S00020BJ) .
HLLIE
MCK-RA6T3 (RTKOEMA330S00020BJ)
IZftEd 2 E— 2 EREEFMA 1 >~
N—FKR—F

3 USB-UART Z#aR— K Pmod-USBUART Master PC a USB & MCU o SCI ##&#xd 5
DIGILENT &4 USB-UART ZE#farR— K

4 Motor R42BLD30L3 Slave Y[ S E
MCK-RX26T (RTKOEMXE70S00020BJ) .
HLLIE
MCK-RA6T3 (RTKOEMA330S00020BJ)
IZf1/E9 % MOONS' & TS5 LR DC
E—4 (5EH 36V, 1. 67A)

3.1 N—F9xT7#ER

RK7T)Vr—30 /) —bTERTEZN—FOz7HERZR 1212, E42R— FONER & BB EHEE
13~F 16 IZRLET, BH. R— FEBERICOWVWTIEH,. BRXESZLTVWETOT, RHOLELED
HMICOVWTIE, EEDSEEHICTEHOBRER—FOA—HY—XI=_aT7INETSEIFZE,

RTKOEMXE70C00000B)J RX26T:RTKOEMXE70S00020B)J
RA6T3:RTKOEMA330S00020B) *1

R42BLD30L3
| (MOONS'®)

Pmod

USBUART i

RX26T: RX26T:
RTKOEMXE70C00000B) RTKOEM0000B12020BJ
RAGT3: RAGT3:
RTKOEMA330C00000B) RTKOEM0000812020BJ

31:SLAVE [& RX26T, FEF=[XRX6TS DWLYTFTIh 1 DDT/NA R & HEHE,

12 N— ko 7HERKE
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

BA i
L2ES CPU R— K
HigEE RTKOEMXE70C00000BJ
®IGA N—8R— K RTKOEMO0000B12020BJ
SR
‘|‘>IIIIIIHIIIIIIII 4-JlJJIllIIIIIIHll i
(E] EVEEHERLLBENHYET,
## Mcu MRTIN—T RX26T ' )L—F
E R R5F526 TFCDFP
CPU B XBIMERIRE 120MHz
Ewy b 32Ev b
AL N =% ¢ LFQFP /100 E>
ROM 512K /34 k
MCUAAhYBYY 10MHz (SHEB KR RIRF TER)
ERAN DC5V,3.3V(T v v/i—Ic& Y1 Y & 2 TTHE)
TRDESL LM —FHZERIR
o REA UN—BR— EH S OERMHE
e USBaRJA2hbOERMA
FINyH E20B (4 v iR— KF/\ v HE )
EEYY s Avn—4F—Faxs52H4)
e E20BAUSBaRY4
* Renesas Motor Workbench i#{Ef SCl a4V 2
* CAN@ERRL—FR—I
e SPLEERRIL—ER—I
e PMOD EVa—/LEHHEIRY R
AAYF MCU Yty FRRSA VvF
LED 1 —+4|#FA LED x4, BJE LED x1

13 PMBus Master T{EM9 % RX26T CPU Board
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

=g =) T
E ] MCK-RX26T
Fv hEA RTKOEMXE70S00020BJ
Fv MER A4 N—2R—FK RTKOEMO000B12020BJ
CPUR— K RTKOEMXE70C00000BJ
BEAR—F RTKOEMXC90Z00000BJ
TS5 LA DCE—4 R42BLD30L3 (MOONS'#Y)
EHREE : 36[V]
EARETR - 1.67[A]
(S A > 1\—%R— K-CPU /R— KRf :FEikg

HE{EAR— F-CPU R— R :##&(1kVrus LA L)

SR

(i) EMETHEERLZBENHYET.
R— Fti& A 2= K=K : 133mm(18)x109mm({ X)

CPU R— K : 109mm(#g)x109mm(£ &)

BER— K : 89mm(iE)x52mm(K &)

ERRE R

SERIEEE BELE L

EMC #31& EN61326-1:2021
EMI : Class A

EMS : Basic Electromagnetic environment

14 PMBus Slave T % RX26T MCU 4 IL—JAEIF 7L ¥ TILE—4a bO—)LFX Y b

R"E g
EEES MCK-RA6T3
Fv bR RTKOEMA330S00020BJ
Fv MMERL A UR—EHR—F RTKOEM0000B12020BJ
CPUAR—F RTKOEMA330C00000BJ
TS5 LADC E—% R42BLD30L3 (MOONS'#)
EHRBE : 36V]
EHB - 1.67(A]
€©8 4 2 3\—AK— F-CPU K— KRl :JEieid
S8
R ]
[(Z] EYMRBFRERLEIBELNHYFET.
R— Rtk 4 =% K= F : 133mm(8§)x109mm(£& &)
CPU A—F : 85mm(i§)x109mm(& &)
GEREE BiR
EREE BEREECL
EMC #R# EN61326-1:2021
EMI : Class A
EMS : Basic Electromagnetic environment

15 PMBus Slave T3 % RA6T3 MCU 4 IL—TAEIF 7L XL TJILE—42a bO—)LEX Y +
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

Pmod USBUART
USB to UART Interface
Features
USB to serial UART interface
Micro USB connector
Option to power the system board through
the FTDI chip
6-pin Pmod connector with UART interface
Follows the Digilent Pmeod Interface
Specification Type 4

Electrical

Bus UART

Specification 1.2.0

Version

Logic Level 3.3V
Physical

Width 1.0in (2.54 cm)

Length 0.80in (2.03 cm)

16 DIGILENT #t Pmod USBUART
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

3.2 N—FYz7Ey+r7yv7T
K7TU5r—2 32/ — FOMBEGIEIR 12 \—Foxz7EBREICRIEY. PC & PMBus Master @

RX26T CPU Board. & & T PMBus Master @ RX26T CPU Board & PMBus Slave @ RX26T CPU Board. + L <&
RA6T3 CPU Board Z#f L FE 9,

B 17 ICHB[EGENBTERLET, TOMBE—2EDERHEE. JLFLTILE—4F2a0 bA—ILFY LD
RYFZBNFECOVTIE, EEOSESHRICEHOILEFLITILE—42a> FO—IL¥y FOI—HF—XT
ZaT7ILEISSHEIEEL,

@D PC & PMBus Master @ RX26T CPU Board MiE#k

TXD:3pin
RXD:2pin
VCC:6pin
GND:5pin

: (PMOD?) B
Pmod USBUART nypeBA) !

Hmmmm g

RX26T CPU Board

Pmod USBUART RX26T CPU R— F
TXD 3pin CN12-2pin
RXD 2pin CN12-3pin
VCC Gpin CN12-6pin
GND 5pin CN12-5pin

@ PMBus Master @) RX26T &. PMBus Slave @ RX26T. ¥ L < (& RA6T3 D ##t

AL 0 4444 EERLELLLELLL LIRS 1111014444405

e  Rx2eTt e R;XZSTU
Pmod1 (type6A) CPUF— k- I CPUKR— k'
TR L. IeN10 : e BRONIO [%c0r 7 &

SCL : Pmod1 3pin “§ Li(Pmod1) - . (Pmod1)
SDA : Pmod1 4pin
VSS : Pmod1 5pin

AN N e PR NN AR R RN NRRNN

RX26T CPU R—F &

\ T'RX26T"
RA6T3 CPU R—F D - / o £ P
Pmod1 (type6A) l CPU"J"— F -CPU= I:
IS TR b RENI0 oo M . CN4

SCL : Pmod1 3pin - (Pmod1) - /(Pmod1)
SDA : Pmod1 4pin
VSS : Pmod1 5pin

(3] RA6T3 0 JP ERTEIL PMOD (Type 6A) &£7%5 A KD ITEREL T FZELY,

17 #HariEmX
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

3.3  MCU HaEiEimigm

MCU #REHERTIER E R 18 [SRLFET,

[1:[0is RAGT3

*1:This function is not use in this application note.

PMBus Master PMBus Slave
RX26T CPU Board RX2ET/RABT3 CPU Board Inverter Board
Clock = 1204z Clock = 120MHz [ 200MHz ] |
GPIOM S124D
E%i%; P43 (ANOO3) [POO4 (ANOO4) 10 o 24— 2 BHSEE O Power supply circuit
i LED P40 (ANDOD) [POO0 (ANDOD) J: UFBE % e—
PBLLED! P47 (ANOO2) [PO0Z (ANODZ) 1:WHEE 52 l4— > Phase current
: [POOT (ANDO1) ] VIR 72 Je¢—) detection
PS50 (ANZ04) [PO0S (ANODS) 1: EI8E 16 % [EA 7 = @
RSCITT PC GPID
PB5 (TXD11):PC COM _ J% P23[P302]:Start/Stop SW =
PBS (RXD11) PG COM ] P22[P200]:Reset SW —
P21[P113]:LED]T =
P20[PI0B]:LEDZ =
|
RIICO RIICO [13C] 1/2
PBI(S0L):PMBus Clock PMBus PBI1(SCL) [PZ05(S0L0) ]:PHBUS Clack
PBZ (SDA) :PMBus Data PB2(3DA) [P206(3040) ] :PHBus Data
MTUZ_[GPT]
P73 (MTI0C4B) [PA0G/GTIOCIAT: PAMEE 7 Up = > Up
P72 (MTI0C4A)[P103/GTI0C24T: PAME 1 Vi O > yp
P71 (MTIOC3B) [P111/GTI0C2AT: PUMEE H) Wo = > ¥p
P76 (MT10C4D)[P408/GTIOCTB]: ML 1 Un = >IN nverter oirouit
P75 (MTI0C4C) [P102/GT I0CZB]: PUMEE F) Vn = >V
P74 (MTI0C3D)[P112/GTI0C3B]: P 1 ¥n O W
— Yw Vv Yo
POES [POEG] (1110
P70 (POEO4) [P104 (GTETRGE) - @S 4% 6% (DPIMEE 2 12 1F /)

18 NMCU #resk g
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RX Family/RA Family

I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

3.4 MCU Elin#ae

AR FTLTHERAT % PMBus Master 0 RX26T 4 JL—F. PMBus Slave @ RX26T ' )L—7. 8L U RAGTI &
IW—TORDHEE—EEXR 5 ITRLET,

TINL R Jopuks o5
RX26T ')L—7 RSCI11
(PMBus Master) RIITCO
TMR
RX26T ')L—7 RIITCO
(PMBus Slave) TMR
S12AD

MTU3

POE3
CMT
IWDT
RA6T3 J)L—7 13C
(PMBus Slave) GPT
ADC12

GPT

POEG
AGTW

%= 5 ERAEDHEE—

A&
PC Terminal Soft EMDBETHERLET,
PMBus BIEDNDYRAZ & LTHERALET,

Unit0 % PMBus BIED 2 1 L7 7 FEHTEALEY,

PMBus BIEDRA L—T &L LTHEALET,

Unit0 Z PMBus BIED % 1 L7 FEHRTHEALEFY,

LUTOHETERLES,
A4 N—32 BREFAE
EEiRERESEA N (FFHOJE)
u *E Ea.ull./ﬂ'IE
WABEFAIE
Ch3,4 ZLUTOHEETHERALEY,
UMBPWHEA (U, U)
VAEPWER (V,, V)
WHEPWM D (W, Wo)
BEREHEFO PN ESFLEANTERALET,
REREA 2 —NILAAT
WMIAD+YFRYTRAT
PMBus BEIEDNDAL—TELTHEALET,
Chb5 % PMBus BIED 2 A L7 FERTHERALET,
UTOMEETHERLET,
A ON—32 BIREERE
EERERREAAN(7FHOJE)
u *E EE./)ll./ﬂ“E
VRERAE
- WHRERBE
Ch1,2,3 ZLATOMEETHEALET,
. UMBPWHEA (U, U)
VEPWER (V,, V)
- WHEPWM S (W W)
BEREHEFO PN ESFLEANTERALET,
HEHEA 2 —NILE2AT
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

3.5 WFAETI—R

AR FTLTHERAT % PMBus Master 0 RX26T 4 JL—F. PMBus Slave @ RX26T ' )L—7 . 8L U RAGTI &
W—TDHFA AT T—R%EFR 6ITRLET,

3 6 PMBus Master RX26T, PMBus Slave RX26T, RA6T3 ifF4 >R 71 —X

TINL R i R—r2 &
RX26T ')L—7 RSCI11 PB5_TXD11 PC Terminal Soft L MB@ETHEALET,
(PMBus Master) PB6_RXD11
RIICO PB1_SCL PMBus BIED YRR ELTHEALET,
PB2_SDA
GPIO P21 LEDT &S TULVET,
P20 LED2 &SN TULVET,
P65 LED3 &SN TULVET,
P64 LED4 LS TULVET,
RX26T ' )L—7 RIICO PB1_SCL PMBus BIENRAL—TELTHEALET,
(PMBus Slave) PB2_SDA
S12AD P43/AN003 A N—2 BREEAE
P50/AN204 EERERREAND(FFOTE)
P40/ANO0O U tBERAIE
P42/AN002 W AREFAIE
MTU3 P73/MTI10C4B PIMEA U,) ~“High" 7o T4

P72/MTI0C4A PWMEAH (V) ~“High" 7o T4
P71/MTIOC3B PWMEAH (W) ~“High" 7o T4
P76/MTI0C4D PWME A U) ~“High" 7o T4
P75/MT10CAC PWMEAH Vo) ~“High" 7o T4
P74/MTI0C3D PMEAH W) ~“High" 7o T4

POE3 P70/POE0# BERREEFO PN RESEFELEANTERALET,
GPIO P23 START/STOP R ILRA v F
P22 ERROR RESET v a XA wF
P21 LEDT 4
P20 LED2 il
RA6T3 J)L—7 13C P205_SCLO PMBus BIEDRL—J & LTHEALET,
(PMBus Slave) P206_SDAO_C
ADC12 P000/AN00O UBERAIE

P001/ANOO1 VAEERAIE

P002/AN002 WHEEAIE

P004/AN004 4 oN—L2 BREXRE

P005/ANO05 EEERSEAAN VR AN, 7HOJ1E)
GPT P409/GTIOCIA  PWMHA (U,)) ~“High" 7o T4 7

P103/GTIOC2A  PWM A (V) ~“High" 7o T4 7

P111/GTIOC3A  PWM A W) ~“High" 7o 747

P408/GTIOCIB  PWMHiA (U)) ~“High" 7o T4 7

P102/GTI0OC2B  PWM A (Vo) ~“High" 7o 747

P112/GTIOC3B  PWMHi (W) ~“High" 7o T4 7
POEG P104/GTERGB BERE LD PINESFELEARN
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

GPIO P302 START/STOP kU ILRA v F
P200 ERROR RESET Ty a2 XA vF
P113 LED1 )40
P106 LED2 il

4. BEFIR

AK7TNVr—23 0/ —bDVATALAIZTEIZRTBYPCOHZA—FIILY T FZKY PMBus a7 > FREH
ALE—2#HIHETSVATLTI, motor module 4> F)L% Board Ul TEMET AR ETCEMESEHZE T,
SEICRIEAYR—FZEHELTERZEAR. UTOFIETEELET .

. AN—=FFR—FDSW (FJILSW) ZONIZLET,

2. AN—B"KR—FDOVR1 Z CWAREILCONARICEGZGSEET,

3. H—IFNLVYIFTR 19IZRTANEFIZHLPMBus X2 FOT—2ZANLET,
TEVRATLTHR— BT FOERKRER TISRLET,

E—2DOEEZE/IET H155F. LEE 1,2 OFIEDIREE T PMBUS ) ON_OFF_CONFIG 2= > k& OPERATION =
RUFTR TICRIREZEET A ETHERKRLEYS . E—2DEGBEZFLESELIHE,
ON_OFF_CONFIG & OPERATION [k % PMBUS o< > F&FITS HH . SWI (FJJLSW) % OFF 97 %h. Ff=I&
VR1 2t 4— (E—2EERER) ITLFET, T2 ZBEEKESEHESE. W (FJLSN) 20N &

S R 2202 - ONEICREEES B0, BEOPERATION 27 > FIZ&k HEEMAKERT—42 %
RETILENHYETS.
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® \Write Write/Read A< > FEEDPCHA—ZFILY T FDERTE

ot Ve S - - ~ {5 : OPERATION o< > F (WRITE) Di5&
=E117E AL —77 KL X (8bit)J 0X0A

*E2178 R or W(UTF-8) *2J W
*IE31TH Command code(8bit) J 0x01

BIEMTE | BERAHT—X(8bit1J 0x80

HEENTE | E&AAT—Z(8bit) )"1I
=197 SlaveiR:& (& (8bit) 'l J

Z{En{TH Slavel*{E(8bit) )*1J
APIR Y & APIR Y {E(Sbit) J return code:0x00
PACKET#55 | PACKET#5R(8bit) ) packet result:0x00

® Read v Y FEDA—IFILY T FDETE
{5 : OPERATION 21 < > K (READ) DiE&

4 ™

#EITE [ AL—=77 F L Z(8bit)J 0x0A

%E217H R(UTF-8) "2 g o

#{23778 | Command code(8bit)J X

%Elﬁ@ SIavei&iiﬂE(Sbit} mcﬂ g>ggBUS_RESPONSE_START
X

Z{=n{TE | SlavelRFE(8bit) /'l J

APIE V(& APIZE ¥ {E(8bit) & return code:0x00

PACKET%%kP)’-‘\CKET%%(%]U& ) packet result:0x00

x1:Byte:1 17, word:2 47, BLOCK:n 1T, —#D T > FTIE 10 EHTRRLF T,
FHHIER 1 2ZSBIIEEL,
*2:” R” [XRead. " W [EWrite {6 %4,

*:8bit T—HIX"0xAB"D &L S ICHEX REETANT B,
¥ K7 T r—2 3V TIERAL—TF7 FLR%E XOAICEAELTWET,

1O9PCA—ZFIYTRIZKBaTY FHET
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

KT TEVAFLTHERT a7 K
TRANSACTION  #fEE%ER

CODE

OPERATION (0x01) WRITE_BYTE ON_OFF_CONFIG Tbit3 Z#"1"IZ8BE L TLBIBEDH, bit?
DEICEYUTOEEEITVET,
bit7=1 : E—42 DEIEZEMBLET,
bit7=0 : E—42 DEEFEFELELFET,
READ_BYTE WRITE_BYTE CEREL-EZRIELEFT,
ON_OFF_CONFIG (0x02) WRITE_BYTE OPERATION v > REMAEHLETHERALET,

ATEVRATLTRDILIDAZEALET, FEMIT
OPERATION o< > FD#REERBAZ TSRS,
READ_BYTE WRAITE BYTE TEREL=fEZRIEL £,
CLEAR_FAULTS (0x03) SEND_BYTE E—ADIS—EHREV YT LET, (RX2T DEHIFE—
SEERKICHL )Y FEMTET . )
STATUS_FANS_1_2 (0x81)  WRITE_BYTE FAN DREBOR 1" ZIEELIZEY MIBET HKEEZY )

TLES,
READ_BYTE FAN DIREEZRIELEY
READ_VOUT (0x8b) READ_WORD AESAFEHAEE (V) Z2RELEFT PCE2—IFILYD
FTRHREHI0EHRTRREINES,
READ_IOUT (0x8¢) READ_WORD BAESNF-HAER MA) ZRIELEFT, PCHE—IFILY

T P TIEHBFEABHBI0ERTRRINET,
READ_FAN_SPEED_1 (0x90) = READ_WORD FAN DFE (rad/s) #RIELET. PCA—=FILYT T
FRFEMEBEHI0EHTRTRIINET,
READ_FREQENCY (0x95) READ_WORD A VEBRIAVN=EDRA Y F T REEE (usec) ZiRIE
LET, PCA—ZIFILY I FTIREHRI0EHRTRTEINE
ERR
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5. Y7 brozxz7EH

K7 TYr—a3ar/—bDYT bz 70EBE, MU DFEDEEZLEIET 5 K5 A/ 88, PMBus &9

%5 PMBus = KLY 7E., ZDMOPMBus = FILD z7EHERET 52— 7TV 5= avicahbhEzd, £
Dfth. PMBus Master {8I% PC &1&#5d 5 SCI K5 4 / &8, PMBus Slave BlIZE—A2 4T+ 2 E— 2 &I =

FLoz7hHY. EFRA—YFT7TV7r— 3 THEELET, PMBus Master DY I+ Dz 7DED 21—

JURERLZER 20 (2, PMBus Slave MY 7 Oz 7DED 21— IILERER 21, 22 125 RLEYT, Fi= PMBus
Master MIREEEBFE., B L UVEMIEL EDEMDOULNTIX, 5.1 5%, PMBus Slave MIREEEBRE. B L UEHK
BELR EDEMICDONTIX, 5. 282 CSBESLY,

| |
| |
| - M e |
| @API call @return I
| |
| |
I _V __ I
| |
| DAPI call || @)callback _' A~ |
: (&Function call_| _r Eturn :
| - |
| | 1 el |
| ~ = |
I BAPI call | _@Callback |
I £ - [
| |
| |
| |
| |

| _ _HW cgntLol__ ____________________ [
HW control

M1 KSAma—FizAv—bav 7445 L —42TERL, —SEH

20 PMBus Master Y 7 bz 7ES 21— LR (RX26T F)IL—7)
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

# 8 PMBus master VI b7 DEA VAT —ATHERT A5 O0—NILEH—E

IF No I TE 20 PMBus Master Y27 bz 7ES 1 —ILEK
IF No R_PMBUS_Master_Open

RX26T ZI—TN ] DEA VAT TI—ADBEESEZE®RLET,
R_PMBUS_Master_Write

R_PMBUS_Master_Read

@ _

® _

©) s_e_packet_result,
s_ul_pmbus_ret,
s_user_pmbus_cfg

@ s_user_pmbus_cfg
s_ul_pmbus_tx_buf,
s_ul_pmbus_rx_buf,
s_e_packet_result

® g_st_pmbus_ctr|

® _

@ _

® _

© _

s_ul_uart_rx_relay_buf
s_ul_uart_tx_buf
s_ul_uart_rx_relay_buf
s_ul_uart_rx_buf
s_ul_uart_tx_buf
s_u2_uart_rx_index
S_u2_rx_r_index,
S_Uu2_rx_w_index,
s_e_main_status
S_u2_seq_index,
s_st_pmbus_data,
s_e_packet_result,
s_ul_pmbus_ret

s_st_pmbus_data,
s_e_packet_result

g_st_pmbus_ctrl,
s_st_pmbus_data
g_st_pmbus_ctr|
g_st_pmbus_ctr
g_st_pmbus_ctr|
s_e_packet_result

s_ul_uart_rx_relay_buf
s_ul_uart_tx_buf
s_ul_uart_rx_relay_buf
s_ul_uart_rx_buf
s_ul_uart_tx_buf
s_u2_uart_rx_index
S_u2_rx_r_index,
S_u2_rx_w_index,
s_e_main_status
S_u2_seq_index,
S_u2_rx_size,
s_ul_pmbus_temp_rx_buf
s_e_packet_result,
s_ul_pmbus_ret
s_st_pmbus_data,
s_ul_pmbus_temp_rx_buf
S_u2_rx_size,
s_e_packet_result
g_st_pmbus_ctr|

g_st_pmbus_ctr|
g_st_pmbus_ctr|
g_st_pmbus_ctr|
s_ul_pmbus_temp_rx_buf
S_u2_rx_size,
s_e_packet_result

[E] RRTEAT7 TV —2 3 0 THR—bxtgE LTS PMBUS Master APl MAEEEH L TLVET,
K O—/N)LEHDEEMIL 5. 1.6 PMBus Master FO—/NILEH—E] # ZSBESL,
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

r———"—"—"—"—"—"—"=—"=—-"—-"=—-"=-"=== -
! |
| |
| |
| |
I |
_____ — - - - —— —
'@AP_caﬂ I _r_@'_all_h}ack
|
I J, :
|
|
T '
API call I : |
I || |
'@'Functior call (B)calldack
_‘V I
|
|
|
I LT |
di F
API call | | @)Iapl call || J_@cmlback
N I |
I I
|
|
I |
™
I — — S o I
HW control ] [ HW control
Vs S
K1 KRZAma—-—FRAY— 2745 L—XTERL, —HES,
W2RXZ 7 I RABAGREE -4t L2AS FILEHEIEER,
21 PMBus Slave Y7 bz 7ED 21— ILER (RX26T F)L—7)
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

= 9 PMBus slave RX26T) Y 7 bz 7DEA VA Tz —RATCHERAT I 0—N\IILEH—E

RX26T ZI—TN ] DEA VAT I—ADBEESEZE®RLET,
Read Byte Protocol

IF NoI& TE 21 PMBus Slave Y7 bz 7ES 1 — LK
Write Byte protocol

IF No R_PMBUS_Slave_Open
® s_st_pmbus_cfg
® s_st_pmbus_cfg,

s_ul_pmbus_tx_buf,
s_ul_pmbus_rx_buf

s_ul_pmbus_rx_buf

s_ul_pmbus_rx_buf,
s_ul_pmbus_tx_buf

©) g st_pmbus_ctrl, g _st_pmbus_ctr| g st_pmbus_ctr|
g riic0_user_slave_addr

@ g_riic0_user_slave_addr g_st_pmbus_ctr| g_st_pmbus_ctr|

® g _st_pmbus_ctrl g st_pmbus_ctrl, g st_pmbus_ctrl,
s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf

® g_st_pmbus_ctrl g_st_pmbus_ctrl, g_st_pmbus_ctrl,
s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf

@ g_st_pmbus_ctrl g_st_pmbus_ctrl, g_st_pmbus_ctrl,
s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf,

s_ul_pmbus_tx_buf
- s_ul_pmbus_config_data, s_ul_pmbus_config_data,

s_ul_pmbus_operation_datax1 s_ul_pmbus_operation_data*
1
E) AL—TOEBEERRIBT 5584 S 1& Driver Layer NS DENY AABEE L BT=-86. AKRTIEK
RWAETOROLTEMELZIGAE L., Open APIBFICERT 5 0—/N\ILEHREFREH L TLET,
B O—/NLEHOFEMIL 15.2.6 PMBus Slave 4 O—/\ILEH—E | 2TSELLFEEL,

*1. KT O—/\)LZEHE OPERATION 37 > FBF. Ff=IE, ON_OFF_CONFIG a< > FZEROAERLET .
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

API call I
I o
(3Fundtion call
| —
< |
|
i @Ap1 call _( A& I
API call | ca _J\] J_@Ca”baqk
‘VV I
|
|
! 2\
2 I
HW control] [ - T H_W:or;rc; el = = = = = -
Vv ags

¥113CD R Z7 A /30— FIEFsPa{ER LA\, GPTIZFSPTA L.
M2RAT 7 I KAWARBE -4 L AN FLFIEIEEA,

22 PMBus Slave V7 bz 7ET 1—ILIEH

(RA6T3 V' IL— )
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

& 10 PMBus slave RA6T3) VI bz T7DEA VAT —RATHEAT ST O—NILEH—E

IF No (& Tl 22 PMBus Slave Y7 +r 9z 7EDa—I/LiER RATI ST IL—2) ] DRA VB TI—ANBEEE®RLET,
IF No R_PMBUS_S|ave_Open Write Byte protocol Read Byte Protocol

) s_st_pmbus_cfg s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf,
s_ul_pmbus_tx_buf
@ s_st_pmbus_cfg, - _
s_ul_pmbus_tx_buf,
s_ul_pmbus_rx_buf
©) g_st_pmbus_ctr| g _st_pmbus_ctr| g_st_pmbus_ctrl
@ s_st_gpt_ctrl, g_st_pmbus_ctrl, g_st_pmbus_ctrl,
s_st_smbus_ctrl, st_smbus_ctr | st_smbus_ctr|
s_st_smbus_slave_cfg,
g_smbus_slave0
® g_st_pmbus_ctrl g_st_pmbus_ctrl, g_st_pmbus_ctrl,
s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf
® g _st_pmbus_ctrl g st_pmbus_ctrl, g_st_pmbus_ctrl,
s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf
@ g _st_pmbus_ctrl g st_pmbus_ctrl, g_st_pmbus_ctrl,
s_ul_pmbus_rx_buf s_ul_pmbus_rx_buf,
s_ul_pmbus_tx_buf
- s_ul_pmbus_config_data, s_ul_pmbus_config_data,

s_ul_pmbus_operation_datax | s_ul_pmbus_operation_data*
1 1
E] AL—TDEMEZRIBT 5524 225 (&Driver Layer WS DE| Y AHBENE D=6, KRTIEZK
RO TORALTEELI-BAEE., Open API BFICEAT S 0—/NIILEHZTEHLTLET,
B O—/NLEHOFEMIE 15.2.6 PMBus Slave Fy O—/NILEH—E] 28BS,

*1. AT O—/\)LZE$E OPERATION o< > RBf. F7=(E. ON_OFF_CONFIG 37> FZEROAERLET,
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RX Family/RA Family I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.1 PMBus Master Y2 k™ zx7

PMBus Master ™Y 7 k™ x 7I%. 20 PMBus Master Y 7 FDx 7 EDa—I/ILERIZCTIAEY., 2—F7F
T)r—oa B, S RLITE. FSANEBIZHEINET, FSANEIERI—F-a2T05L—
BTERTSHY I b7 %ERAL—E PMBus Master BHEZ4T5 ANERE, EMELTWET, £E, B
MARICOWTIE, 5.1 4EZ2SBLESWD, FRYIT LI TDIHILE - T7A4ILERER 111K
LET,

= 11 PMBus Master RX26T ' IL—TF I A4 IHE - T 7 A ILIERK
THIWLE4 271414 BE

app¥ r_pmbus_demo_master.c | PMBus TELVATLDAA > TOT S L,
(A—H7TIVH5—3)
r_pmbus_demo_master.h | PMBus TE AT LDAA T OGS LTHER
TEIANYZT7AI),
pmbus_master¥ r_pmbus_app_master.c | PMBus Middleware D7 FU 45— 3 VB,

r_pmbus_app_master.h | PMBus Middleware @7 7)) 45— 3 VB THE
RT2d~A958T74),
r_pmbus_nwk_master.c | PMBus Middleware v kT —4 &,

r_pmbus_nwk_master.h | PMBus Middleware % v rJ—4~ B CHERT
BAYFET7A ),

src¥smc_gen¥Gonfig RITIC0¥ @ Config RIICO.c PMBus Middleware ® K5 A /\E, R<— b »
AVI749L—32TERT %,
Config_RIICO. h PMBus Middleware ® K5 A /\ @, A<—Fk *

AVI74 9 L—8TERT B,
Config_RIICO_user.c PMBus Middleware @ K5 A /\ @, A<¥— b -
AVI749L—8TERT B,

src¥smc_gen¥Config RSCI11¥ | Config RSCI11.¢ PMBus 1—H7 )4 r—>3>®D KRS 4 /3B,
AX—b -2V T4 T L—FTERT 5,
Config_RSCI11.h PMBus 1—H7 45— 3D KSA/1\E,

AY¥—hk -2V T4 L—2TERT D,
Config RSCI11_user.c | PMBus —H7 U5 — 320 KSANE,
AYX—hk -2V T4 L—2TERT D,

src¥smc_gen¥Config_TMRO¥ Config_TMRO. ¢ PMBus Middleware ® K5 A /\E, A<—k -
AVT74 9 L—2TERT 5,
Config_TMRO. h PMBus Middleware @ K5 A /\ @, A<¥—Fk -

AVI49L—8TERT B,
Config_TMRO_user. ¢ PMBus Middleware @ K5 A /\ @, A<¥— b -
AVI4 9 L—8TERT B,

5.1.1 PMBus Master B —4 >R

PMBus a< > FREITMNSEMEETETOIES -4 REX 23I12RLET, = PMBus av > RIZé&hE
f=Write E1¥E. Read E1fE. Write/Read BIEIZDULNT . Write BI{ES—4 VA %K 24 £ X 25 2. Read EffE
= UREWrite/Read MES—4 U AER 26 &K 27 [TSRLET

BREMETHERAT %L 5. 1.3 5 PMBus Master BI$i—&EZ ZSHBFEELY,

(=7 AR KENOD LK
BHFTHL (B2RY) |

BAHEUHL (2R Y) @ — »

BEHn) 24— S >
e EAE &N LS
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

|

Restart UART

main task PMBus UART Receive UART Send
Middleware Interrupt Interrupt
| | |
Initialize System | |
| I
1 1
1 1
Start UART reception ! !
1 1
1 }
wait updated status to REV_COMP |
1
] until:recieve CR code |
1
! Receive intefrupt
[
analyze receive data

|

alt:sutatus is REV_BUSY |
lc

pdate status (REV_BUSY

)

1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
I
1
1
I
u
I
1
1

alt:sutatus is REV_COMP (All Receive Data is OK) ‘

update status (REV_COMP)

update status (PMBUS_ACTIVE)

1
1
call R_PMBUS_Master XXX

|
|

|

wait reply from slave

Start UART tra nsmission:

I
1
I
update status (RESPONSE_BUSY)
I
1
1
I

wait updated status to RESPONSE_COMP

until:all data transmission is complete

1
! Transmit interrupt

——©@

all data transmissinois complete |
T

update status (RESPONSE_COMP)

1
I
1
[
I
1
1
1
[
1
I

23 PMBus Master E{EL—4 > XX
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/13C)IZ & % PMBus Master - Slave &15

NOTE : statusiZe_pmbus_nwk_status_ m tCTEFRL TWREZRLZZEKL TRRL TWET,

70 FaNTEDAPIBFBBED R T —ZRFUTDEH Y TT,
Send Byte, Write Byte, Write Word : TX, Block Write : TX_BLOCK, Quick Command: QUICK

main process

PMBus
Middleware

RIICRXI
interrupt

RIICTXI
interrupt

RIICTEI
interrupt

RIICEEI
interrupt

call R_PMBUS_Mast;

|

call R_PMBUS_Master_Open
call R_Config_RIICO} Master_Start

'pr_Write

update status ('i'X or TX_BLOCK or QUICK)

alt:TX

copy slave_addr

alt:TX_BLOCK

copy slave_add

L]

alt:PEC enabled

calcurate PEC d4

call R_Config_TM ROi_Sta rt

alt:QUICK

|

call

R_Config_

Maste

alt:other than QUICK |

call

R_Config_|

e R

loop:status is no

t IDLE |

]

Check Stat

andicommand to tx_buffer

ta ffom write data and it

-~ Send

Master_Send_Without_Sto

, command and write dat‘;a size to tx_buffer

B e ettt

result to tx_buffer

loop:write data count < write size ‘

i Transmit empty interrupt
h'

write buffer dataito ICDRT

Continued on next page

24 Write E1/E (R_PMBUS_Master Write) >—4 > XE (1/2)
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

. PMBus RICRXI RICTXI RICTEI RIICEEI
main process . . . ) .
Middleware interrupt interrupt interrupt interrupt

! [alt: other than QUICK | ' : : :
: : ; i i Transmit end ;
i i i call transmit end callback I o i
E Update status ( ENDiNG) E ! E
call R_Config_ICCRO}ICC_StopCondition |
| Lo e e . |
E E E E E Sto;; condition detect interrupt
: : : : call error callback ﬁ'
i call R_Config_TMRO_Stop E E 5
' Update status (IIZ?LE) ' ' '
A M S S S k
i alt:statusis IDLE | ; i i i
E When the status changes to E E E
i IDLE, the waiting state ends. i i i

call R_PMBUS_Master_Close : : : :
! call R_Config_RIICOiMaster_Stop E E E

25 Write E14E (R_PMBUS_Master _Write) >—4# > ZAE (2/2)
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

NOTE : status/de_pmbus_nwk_status_m t CEER L TWAERZLEZ AL TRELTWET,
E7O PN EDAPIFBREOR T —Z XIUTDEH Y TT,
Read Byte, Read Word : TX, Block Read : TX_BLOCK, Receive Byte : RX
R_PMBUS_Master_WriteRead D #LI2 (Prosecc Call 35 & U Block Write-Block Read Process Call)l&Block Read & RZEDEIE L ) £7,

main process

PMBus
Middleware

RIICRXI
interrupt

RIICTXI
interrupt

RIICTEI
interrupt

RIIC EEI
interrupt

call R_PM BUS_Mastq'sr_Open

call R_PMBUS_Mast 'gr_Read

update status

call R_Config_RIICQ_Master_Start

(TX or TX_BLOCK or RX)

alt:other than RX

alt:TX and TX_BLOCK]

copy slave

| addr

alt:TX_BLOCK |
copy slave_;

]

alt:PEC enabled ]

calcurate PEC

[ |

|

call R_Config_Mast:

loop:status is not IDLE |

:|Check Stat

w

hddr, :command and write data size to tx_buffer

Hata friom write data and it result to tx_buffer

call R_Config_TMRO; Start

and command to local tx_buffer

r_Send_Without_Stop

loop:write data count < write size ‘

E Transmit empty interrupt

Set write buffer dataito ICDRT

- .

g« » R

Transmit end interrupt

Continued o

next page

: call transmit end callback E
Update status ( RX or RX BLOCK) : ;
call R_Config_RI!CO_Master_Receive E E
(with regest resilart condition) E E

26 Read E4F (R_PMBUS_Master_Read), Write/Read E{E (R_PMBUS_Master_WriteRead) ® > —4 > X[

(1/2)
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

main process

PMBus
Middleware

RIICRXI
interrupt

RIICTXI
interrupt

RIICTEI
interrupt

interrupt

RIICEEI

loop:recieve' data count < receive

size |

read ICDRR

]

Recie\f buffer em'pty interrupt

to rx bulffer

alt : RX_BLOCK and recieve data is first |

T
call receive callback

update g_rii

]

cO_rx_Iéngth

alt:1<(g_l

riicO_rx_length - g_riicO_rx_count) ‘

]
|

clear ACKBT bit

revert drive statusto _09_IIC_MASTER_|

clear WAIT bit

o

ECEIVE_DATA

alt : 2 <(g_riicO_rx_length - g_riicO_rx_count) ]

call error callback

Stop condition detect interrupt
@

alt:PEC enabled |

Update status (IDLE)

alt:statusis IDLE |

When the status changes to
IDLE, the waiting state ends.

rcall R_PMBUS_Master_Close

= = — -

call R_Config_RIICO i Master_Stop

calcurate PEC dafa in rx buffer and check result

i

__________________________________________________________ »

27 Read E1F (R_PMBUS_Master_Read), Write/Read Ej{E (R_PMBUS_Master_WriteRead) M —4 > XK

(2/2)
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

5.1.2 PMBus Master REEEFR

PMBus Master = KL = 7 MIRREEHEIL, Application Layer & Driver Layer D&/ R TREZEELF
9, Application Layer (X770 b JLiKEEEFE %, Driver Layer (IT— 2 EZEHEEELET,
Application Layer (M4KEEZEFEH 5.1.2. 1 IH[Z, Driver Layer DIKEEEBIE % 5. 1.2. 2 HIZRLET,

5.1.2.1 PMBus Master Middleware Application Layer {REEZER

PMBus Master @ Application Layer HKREEEBRIZ. a<T Y Fa—FKFIZ&bhHE T, #E. ZE. Quickavwy
K. Blockav> K, 8&UVIS—NEDOREZEELET, LITK 28, 29, KUK 12IZRLE
ERS

[EO02]rx_len =0
[EO5]rx_len >0
[EO7]rx_len =

[err00]
[err10]

[err00Q]
[E10]

[err10]

err00]
[E04]rx_len =0 [E1D]

[EO3]rx_len =0
[E06]rx_len >0
[E08]rx_len >0

[err00]
[err10Q]

[err00]

[EOF] when rx_len >0 [E10]

AR, FEEAFIE. REOBBE. LU, Event ZBKRLET,
MR, FEMFE, EEROEBBE. BLU. Event ZBKRLET,

28 PMBus Master Application Layer JREEEFSX
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

[Event —&

X [Exx] IE@E D Event.
E00/err00_Open
E03_Write (Block)
E06_Read (Block)
E09_Enab|ePEC
EOC_Interrupt (Start Condition detect)
EOE/errOE_Interrupt (Transmit Interrupt)
E10/err10_Interrupt (Stop Condition detect)
err12_Interrupt (NACK detect)

[errXX][EEERLEDIZED Event ZEKT %,

,E01_Close

,E04_Write (Quick)

,EO7_Wr iteRead

,EOA_Disab|ePEC

,EOD/err0OD_Interrupt (Receive Buffer Full )
,EOF/errOF _Interrupt (Transmit End Interrupt)
cerr11_Interrupt (Arbitlation Lost)
,err13_Interrupt (Timeout Detect)

,E02 Write

, E05_Read
,E08_WriteRead (BLOCK)
, EOB_ReceiveARA

*1 OFHITUTOREY,

[errOD] If (rx_index over rx_len) , [errOF] , [err10] If (pec is enabled and pec data is error)
[err11] , [err12] , [err13]

*2 DEFETUTOEY

[err0D] , [err11] , lerr12] , [err13]

*3 DEBITUTOEY .

[errOD]if (rx_index over rx_len) or first receive data size is Out of range) , [errOF]
[err10]if (pec is enabled and pec data is error) , lerr11]
[erri12] , [err13]

x4 DEBITUTOEY .

[err0OD] , [errOF] , Terril] , [err13]

29 PMBus Master Application Layer JREEZBHE (K 28 DO#HE)

7 12 PMBus Master Application Layer (QiKEEEFE =

RORAFZUTOEY EHYET,
- event [ APl BDAEBKRIRE., B|VAAEZRTERLET,
- status I%"e_pmbus_nwk_status_m t"MDEZZDEBRRIETHERLET,
T KEW) ) FEBFEZTERT I LEEKLET,
[— REE> | (FRREBICBBTILEEKRLET.
TERROR KT S5—4>)1 (X APl OREMEZERRLE T,
IPACKET RESULT KZS5—4>) 1 I&. APl D53k p_e _packet_result) [CHE#NT DTS5 —BEHREEKRLET,
|'J IFREBRLLEWV EEZEKLES,
BIXE 28 ICHITHKEEREZEKRLET .

IDLE RX X QCMD TX_BLOCK RX_BLOCK ENDING ERROR
E00/err00_0 - - - - - - — —
pen IDLE*2 IDLE*2 IDLE*2 [DLE*2 [DLE*2 [DLE*2 IDLE*2 IDLE*2
EO1_Close - - - - - - - -
E02_Write - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
TX (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =0
EO3_Write - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
(Block) TX_BLOCK (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =0
EO4 Write - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
(Quick) QCMD (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =0
E05_Read - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
TX (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =
not 0
E06_Read - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
(Block) TX_BLOCK (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =
not 0
EO7_WriteRe - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
ad TX (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len = 2

R0O1AN7660JJ0100 Rev.1.00
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

EO8_WriteRe - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
ad (Block) TX_BLOCK (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =
not 0
E09_EnableP - - - - - - - -
EC
EOA Disable - - - - - - - -
PEC
EOB_Receive - ERROR ERROR ERROR ERROR ERROR (BUSY) ERROR ERROR
ARA RX (BUSY) (BUSY) (BUSY) (BUSY) (BUSY) (BUSY)
rx_len =1
EOC_Interru - - - - - - - -
pt
(Start
Condition
detect)

EOD/err0D_I - (read PACKET PACKET PACKET (read receive PACKET PACKET
nterrupt receive RESULT RESULT RESULT data from RESULT RESULT
(Receive data from | (INTERNAL | (INTERNAL | (INTERNAL ICDRR) (INTERNAL) (INTERNAL
Buffer ICDRR) ) ) ) if (rx_index — )
Full ) if - - - over rx_len) ERRORx1 —

(rx_index ERROR*1 ERROR*1 ERROR*1 or ERRORx1
over (first
rx_len) receive data
PACKET size is Out
RESULT of range)

(DATA_SI1Z PACKET
E) RESULT
- (DATA_SIZE)
ERROR#1 -
ERROR*1
if (first
receive data
size is in
range)
Update rx_len

EOE/errOE_I - - (set - (set - - -
nterrupt transmit transmit
(Transmit data to data to

Interrupt) ICDRT) ICDRT)

EOF/errOF_I - PACKET if - if PACKET RESULT PACKET PACKET
nterrupt RESULT (rx_len > (rx_len > (INTERNAL) RESULT RESULT
(Transmit (INTERNAL 0): 0): - (INTERNAL) (INTERNAL

End ) - - ERROR*1 - )

Interrupt) - RX RX_BLOCK ERRORx1 —

ERRORx1 if if ERRORx1
(rx_len (rx_len
== 0): = 0):
ENDINGx1 ENDING*1

E10/err10_I - If (pec - - - If (pec is — —
nterrupt is IDLE IDLE IDLE enabled and IDLE IDLE

(Stop enabled pec data is

Condition and pec error)

detect) data is PACKET
error) RESULT (PEC)
PACKET_ER -
ROR IDLE
(PEG)
IDLE

err11_Inter - PACKET PACKET PACKET PACKET PACKET PACKET PACKET

rupt RESULT RESULT RESULT RESULT RESULT RESULT RESULT

(Arbitlatio (ARB_LOST | (ARB_LOST | (ARB_LOST | (ARB_LOST (ARB_LOST) (ARB_LOST) (ARB_LOST
n Lost) ) ) ) ) - - )

- - — - ERROR ERROR —
ERROR ERROR ERROR ERROR ERROR
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

err12_Inter - PACKET PACKET PACKET PACKET PACKET RESULT PACKET PACKET
rupt RESULT RESULT RESULT RESULT (NACK) RESULT (0K) RESULT
(NACK (NACK) (NACK) (NACK) (NACK) - (NACK)
detect) - - - - ERROR*1 -
ERRORx*1 ERRORx*1 ERROR*1 ERROR*1 ERROR*1
err13_Inter - PACKET PACKET PACKET PACKET PACKET RESULT PACKET PACKET
rupt RESULT RESULT RESULT RESULT (TIMEOUT) RESULT RESULT
(Timeout (TIMEOUT) (TIMEOUT) (TIMEOUT) (TIMEOUT) - (TIMEOUT) (TIMEOUT)
Detect) - - - - ERRORx1 — —
ERROR*1 ERROR*1 ERROR*1 ERROR*1 ERROR*1 ERROR*1

*1. Stop Condition #H{TL %Y,
*2. Close #%I= Open L1=3Z5&DH IDLE IZEBLET,

RO1AN7660JJ0100 Rev.1.00 Page 49 of 177



RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S
5.1.2.2 PMBus Master Driver Layer tKEEZFS
EEERICHI N, BRIEE

PMBus Master Driver Layer MiIKAEEF (L. PMBus Slave ~MX{EEEER & 215
DT—RERED/NA FEIZITEZIELET, PMBus Master Driver Layer MiKREEZEFZ K 30, 3. B

FURK 13, K MIZRLEY,

mode_flag =_OD_IIC_MASTER_TRANSMIT

07_SENDS
_sTOP

[E06] when (stop_flag == 1)
[errOA]

[E00] (set stop flag = 1)

[E01] (set stop flag = 0) [E06] when (stop flag == 0)

transmitend callback
(generate stop condition)

[E08]
=>Transmit complete

06_SENDS

01_SENDS
_ADR_7_W

[E05] when (0>remain data)

05_SENDS
_DATA

[E05] when (0<remain data)

erri0]
[err01]

/ [E02] *1

mode_flag = _0C_IIC_MASTER_RECEIVE

receiveend callback
=>Receive complete

O0B_RECEI
VES_STOP

[E04] (receive callback for kast receive data)

0A_RECEI
VES_STO
PPING

[E00] (set stop flag =1)
[E03] when (1==remaining data) *3

00_SENDS
_ADR 7 R

09_RECEIV
ES_DATA

[err0A] .
[E03] when (1 < remajning data) *3

[E04] when (1 < updated remaining data) *2

[E02]*1 [EO3] when [1 == total_data_size)

08_RECEIV
ES_START

[E03] when (1 < total_data_size)

Afg (KF) : EEBOIL—F
R (7  BER. FE. YR FEOL—F

30 PMBus Master Driver Layer MIKREEFSK
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

[Event —&]
X [Exx]IZ@EHED Event, [errxx] (ZIEEHKEDZED Event ZEHKT 5,
—EICHYRPITENEE Event (X EDIRETEREL., callback error IC&KY I S—%BHIT 5,
E00/err00_Send (stop_flag = 1)
E01/err01_Send_Without_Stop (stop_flag = 0)
E02/err02_Rreceive
EO3_Interrupt (Receive Buffer Full)
EO4_cal Iback receive *1
E05_Interrupt (Transmit)
E06_Interrupt (Transmit End)
E07/err07_Interrupt (Start Condition Detect)
E08/err08_Interrupt (Stop Condition Detect)

err09_Interrupt (Arbitlation Lost)
errOA_Interrupt (NACK detect)

]

X E o

*1.Block Read & & U Block Write-BlockRead Process Call BFIZHEET 2 ZIET— 2 D WHAIE (total _data_size) (&, 7O +
JLDORNZIEHTH S 3(Data Size(1)+Data(1)+PEC(1)) FIBET 5, TALUNIZETO FaLICELETT—2HEIEE
T3, =L, "0"EEETELL,

x2. callback receive WCZIET—4 £FA L. Block read DS EZIEFENT— 2R EEHT 5,
FOHRRBYDZIET—2HMN 2 /34 FULEELG-EBEITREZ 09 IZRT,

Fl-. BYZET—2HH2/84 FLLEDZ A1 ACKBT=0 IZERTE. 3 /84 FLLEDIZAIXWAIT=0 %

3. BYSET AN 2/N4 FOBEWAIT=1 &

Bl

X /E o
HBYZET M1 /34 FDIHE ACKBT=1 £EE.

31 PMBus Master Driver Layer MIREEZEFEE (K 30 D E)

Ak mode_flag H¥_OD_IIC_MASTER_TRANSMIT DHZ&DKEBBRERLET,
EROEBRAIFEK 4ICFLHTRHELTLET,

AR, BEU, KR UORAFUTOEY EHRYET,

7= 13 PMBus Master Driver Layer MIREEBFE R (GEIERF)

- AL—TF7KFLAR10 Ew MEIPMBus TIEEALAGEW =, KEEEEEBLTLET,

-RIICO DB A L7 MEHEIYAAIE PMBus TIXEALGZL=6, KEEEZEHBLTLET,
- T KEHD) ] BEBFEZTER TS LERBHKLET,
- [ <KESD] REBEDES, (FS>Emode_flag DEBENDESEHLET, )

- T (REBBLAWI EEEKRLED,
- callback <xxx>l¥a—JL/\v o EAH%E

KLEY,

* FRXFIEPMBus AICEEL-MEBZEKRLET,

ey

=17

- SERKIEXE 30 1281+ 5 mode_flag=0D DIZFEDIREEBRZEKLET .
EEHEIIR 30 281+ 5 mode_flag=0C DIFADKEBBREEKLET,

35 EEHRLET, callback error (K&BD)(Ecallback error I(ZET TS —1FHRZE

_01_I1C_MASTER_SENDS_ | _05_I1C_MASTER_SENDS_ | _06_IIC_MASTER_SENDS_E | _07_IIG_MASTER_SENDS

ADR_7_W DATA ND _STOP
E00/err00_Send - — — —
(stop_flag = 1) 01 01 01 01

(0D) (0D) (0D) (0D)

E01/err01_Send_Wit - — — —
hout_Stop 01 01 01 01
(stop_flag = 0) (oD) (oD) (oD) (0D)
E02/err02_Rreceive - - - -
*2 00 00 00 00

(0C) *1 (0C) *1 (0C) *1 (0C) *1
E03_Interrupt - - - -
(Receive Buffer
Full)
EO4_cal Iback - - - -
receivex3d
E05_Interrupt - if (0>remain_data) - -
(Transmit) 05 —

06
E06_Interrupt - - If (stop_flag == 1) -
(Transmit End) -
07
If (stop_flag == 0)
cal Iback transmitend
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

E07/err07_Interrup
t (Start Condition

Detect) *6

callback error
(MD_ERROR4)

cal lback error
(MD_ERROR4)

cal lback error
(MD_ERROR4)

E08/err08_Interrup
t (Stop Condition

Detect)

cal Iback error
(MD_ERROR4)

cal Iback error
(MD_ERROR4)

cal Iback transmitend

err09_Interrupt

(Arbitlation Lost)

(MD_ERRORT)

cal Iback error

cal Iback error
(MD_ERRORT)

cal Iback error
(MD_ERRORT)

cal lback error
(MD_ERRORT)

errOA_Interrupt
(NACK detect)

—

07

(MD_ERROR3)

cal Iback error

cal Iback error
(MD_ERROR3)

cal Iback error
(MD_ERROR3)

cal lback error
(MD_ERROR3)

—

07

i 14 PMBus Master Driver Layer MIKEEBIE R (ZI5HF)
A% mode_flag H¥_0C_IIC_MASTER_RECEIVE Dim& DIKEEBRERERLET,

_00_ITC_MASTER_S

_08_I1C_MASTER R

_09_ITC_MASTER RECEIV

_OA_I1C_MASTER_R

_0B_I1C_MASTER

ENDS_ADR 7_R ECEIVES_START ES_DATA ECEIVES_STOPPING  _RECEIVES_STOP
E00/err00_Send - - — — -
(stop_flag = 1) 01 01 01 01 01
(0D) (0D) (0D) (0D) (0D)
EO1/err01_Send W - - - - -
i thout_Stop 01 01 01 01 01
(stop_flag = 0) (0D) (0D) (0D) (0D) (0D)
E02/err02_Rrecei - - - - -
ve %2 00 00 00 00 00
(0C) *1 (0C) *1 (0C) *1 (0C) *1 (0C) *1
EO3_Interrupt - *4 *4 *5 -
(Receive Buffer (1 == (1 == total_data_size) -
Full) total_data_size) - 0B
- 0A callback receive
0A If (1 == remain data)
If -
(1<total_data_si 0A
ze) —09 cal lback receive
cal lback receive | If (1<total_data_size)
or (1 < remain_data)
cal Iback receive
E04_cal Iback - - [f (1 <updated remain (last receive -
receivex3 data) data process)
09
*6
E05_Interrupt - - - - -
(Transmit) 08

E06_Interrupt
(Transmit End)

E07/err07_Interr
upt (Start
Condition
Detect) *6

cal lback error
(MD_ERROR4)

cal Iback error
(MD_ERROR4)

cal lback error
(MD_ERROR4)

cal lback error
(MD_ERROR4)

E08/err08_Interr
upt (Stop
Condition
Detect)

cal lback error
(MD_ERROR4)

cal Iback error
(MD_ERROR4)

cal lback error
(MD_ERROR4)

cal Iback
receiveend

err09_Interrupt
(Arbitlation
Lost)

cal lback error
(MD_ERRORT)

cal Iback error
(MD_ERRORT)

cal lback error
(MD_ERROR1)

cal lback error
(MD_ERRORT)

errOA_Interrupt
(NACK detect)

—

0B
cal Iback error
(MD_ERROR3)

—

0B
cal lback error
(MD_ERROR3)

—

0B
cal lback error
(MD_ERROR3)

—

0B
cal Iback error
(MD_ERROR3)

*1. ICCR2. MST M"1"MiH &L, ICCR2Z.RS (1" ZH/ELVRA— bV T a3 vEHT,
*2. Block Read & & U Block Write-BlockRead Process Call BFICIEET DZIET — 2 MO W HAE (total _data_size) I, 7O )L dD
R/INZIE$TH S 3 (Data Size(1)+Data(N+PEC(1)) ZHET 5. TAUNDTO FILTEETO FINLICEHETT—42 8%
ET B, Tt=. 0FIEETEHL,
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RX Family/RA Family

I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

*3. callback receive DINERTH. KEBBEETT 5,
*4. (2 == tatal_data_size) E£1=1& (1 == tatal_data_size) DiFE WAIT=1 Z5&FE., (1=tatal_data_size) MiF&. ACKBT=1 #E&’E,
*5. WAIT=0 %% 7€,
*6. (2 <updated remain data) Di5&E WAIT=0 %:&F., (1 <updated remain data) Mi5#& ACKBT=0 %:%7E.,
*]. Start AT 4 a3 VEIYRAADOBREIFERLAL,

5.1.3 PMBus Master BA¥i—&

PMBus Master MES%kIE3 15 D Application 8%k, & 16  API EA%t, & 17 ® Middleware A%, H LU R
I—h 274 L—2TERTEIER 18D RSANERIZHINET, BEFSA/\BEHRIZOLTIE
PMBus Master MLEBICEHET—HMEELTUVET, EERNBITDULVTIL 5. 1.4 PMBus Master Driver &8®
HhRETARXETSBIEESLY,

File 4

r_pmbus_ap
p_master.c

% 15 PMBus Master Application B%i—%&

Function %
main

pmbus_demo_main

pmbus_demo_init
pmbus_demo_updata_status
pmbus_demo_notify_result

pmbus_demo_response

pmbus_demo_pmbus_execute
pmbus_demo_uart_recv_cal Iback
pmbus_demo_notify_event

pmbus_demo_update_sequence

pmbus_demo_seq_idle

pmbus_demo_seq_s |ave_addr

pmbus_demo_seq_rw

pmbus_demo_seq_cmd

r_uart_ctrl_check_CmdFormData

r_uart_ctr|_check_CmdFormCmd

r_uart_ctrl_conv_StrToDec

r_uart_ctrl_is_read_write

r_uart_ctrl_conv_DecToStrCont

r_uart_ctr!|_conv_DecToStrr2By
te

BgE

FIV5—avmiAq U BHTT,

RSCI11 MiX31E & PMBUS DFHIHZEITI A A VIL—F >
TY,

TIN5 —avnNBERETT,
FIVE—2a v ORESIREEZEHLET,

PMBUS (D ALEE#EER % RSCI11 TR —IFILY T h~EE
LET,

PMBUS M &{ET7—% % RSCI11 T
BELET,

ZIEL-a< > FIZHiEo1=PMBUS APl #E1TLET,
RSCIT1 Z{EE| Y AAMEBEITVNET,

RSCINM BEHTT7 TV r—L a vONBERE S —ZF
WY T E~NEELET,
FIVG—2a v AOREIREBEREEET DAY
WBTE,
—ZIFILYT D ORIDXFIHEZELIZLEED
RET—ADORNEITVET,
B—ZFILYITEIBLARAL—TF7 FLRERMNIEHRE
FELEBOZET—2A0OBMETVET,
—IFIIYI D ARUREZRELEHONS Y
YO 3 VOBMETVET,
—ZFILYT DS PMBUS XIERT—4%RELT:
BOT—2@BTEITVET,
—SFILYIT D LRELET—2HMNRELIZD
IURDI7+—3Y FMITRS>TWVADDF T VY &1T
WET,
—SFIYIT B RELIZaTY FAYR— bt
EhDF v I ETVET,
—SFIYT DO HZIELT 16 EHD ASCI] XFF
16 EHFICEBRLET,
—IFILYT D BRZE L WRIEHRZE bool EIZE
BmLET,

—ZFILYT IAREERTHIZ, WERDT—
2% 16 HERTD ASCII XFIZEHBLET,
—ZFIWY T IANRETBEHIC, REROT—42
% 10 EHRIZDOASCI XFIZEHLET,

—IFIYT biE
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I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

pmbus_demo_system_init

pmbus_demo_system_deinit
pmbus_demo_uart_ctrl_init
pmbus_demo_uart_ctrl_start
pmbus_demo_uart_ctrl_stop
pmbus_demo_uart_ctr|_read_buf

pmbus_demo_uart_ctr|_clear_bu

FIVr—2a v THERT B RESAN\ZOHELE
ERR
FIVG—2a v THERATBRSAN\EFLELETS,
RSCIT1 @IEHREZMEAIELE T,
—ZFIIYTREDORSCIT BIEZBBLET,
A—ZFIILY T FEDRSCIT BIEEELELET,
RSCIN1 TRELFT—42ZRE/NNy I 7IZaE—LE
ERR

RSCINI TRELI=NY D7 EHEYIUTLET,

& 16 PMBus Master API B8%t—%

B
PMBus Middleware 24— 7> L&ET .
PMBus Middleware # O—X L %9,
EERDPMBUS a7 > FOTO O LERTLET,
ZIEZRDOPBUS <> FOTOaLEERTLET,
Process Call ZMPMBUS a< > KD 7O Fa)LEEST
LET,

Ny MZPEC E S LI-EZEFAMZLET,
Ny RMIZPEC 25 LE-EZEFEMIZLET,
Alert Response 7O FaILZEEFLET,

% 17 PMBus Master Middleware B8%i—%&

£
File & Function %

r_pmbus_app_m | R_PMBUS_Master_Open

aster.c R_PMBUS_Master_Close
R_PMBUS_Master_Write
R_PMBUS_Master_Read
R_PMBUS_Master_Wr iteRead
R_PMBUS_Master_Enab|ePEC
R_PMBUS_Master_Disab|ePEC
R_PMBUS_Master_ReceiveARA

File & Function 4

r_pmbus | r_pmbus_app_InitCtrl

_app_ma | r_pmbus_app_SendByte

ster.c

r_pmbus_app_Wr iteByte
r_pmbus_app_Wr iteWord
r_pmbus_app_BlocklWrite
r_pmbus_app_QuickWrite
r_pmbus_app_ReceiveByte
r_pmbus_app_ReadByte
r_pmbus_app_ReadWord
r_pmbus_app_BlockRead
r_pmbus_app_ProcessCal |
r_pmbus_app_BlockProcessCal |
r_pmbus_app_StartSendByte
r_pmbus_app_StartWriteByteWord
r_pmbus_app_StartBlockWrite
r_pmbus_app_StartQuickCmd
r_pmbus_app_StartReceiveByte
r_pmbus_app_StartReadByteWord
r_pmbus_app_StartBlockRead

ke |
PMBus Middleware /X5 A —42 ##HEL FT,
Send Byte 7O b EEITLET,
Write Byte 7O FaJLEEITLET,
Write Word 7O Fa)LZEEITLET,
Block Write 7B Fa)LZEEITLET,
Quick Command (Write) 7O FaJLZEETLET,
Receive Byte 7O Fa)LEEITLET,
Read Byte 7O FaJLEEITLET,
Read Word 7O FaJLEEITLET,
Block Read 7O haLZEITLET,
Process Call 7O ra)LERITLET,
Block Write-Block Read @ k)L #E1T
Send Byte 7O b JLERRBLZE T,
Write 7O FaLZERBLET,
Block Write 7B haJLZERBHIRLET,
Quick Command 70 kO JLZERASELE T,
Receive Byte 7O Fa)LERASELE T,
Read 7O Fa L ZERASALE T,
Block Read 7O kL ZFASELE T,

LET,
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12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

r_pmbus
_nwk_ma
ster.c

r_pmbus_app_StartProcessCal |
r_pmbus_app_StartBlockProcess
r_pmbus_app_WaitProcessEnd
r_pmbus_app_SetTxBuf

r_pmbus_app_SetBlockTxBuf

r_pmbus_app_GetRxBuf

r_pmbus_app_int_ReceiveEnd
r_pmbus_app_int_Receive
r_pmbus_app_int_TransmitEnd
r_pmbus_app_int_Notify
r_pmbus_nwk_StartTx
r_pmbus_nwk_StartRx
r_pmbus_nwk_ProcessTx
r_pmbus_nwk_ProcessRx
r_pmbus_nwk_ProcessStop
r_pmbus_nwk_ProcessErrorStop
r_pmbus_nwk_StartMaster
r_pmbus_nwk_StopMaster
r_pmbus_nwk_ResetMaster
r_pmbus_nwk_ProcessT imeout
r_pmbus_nwk_ProcessNACK
r_pmbus_nwk_ProcessArblLost
r_pmbus_nwk_GetRxPayloadSize
r_pmbus_nwk_AddCrc8
r_pmbus_nwk_CalculatePEC

Process Call 7O haLERRLZE T,

Block Write-Block Read Process Call #Edt89 %,
TAORILVORTIETTEETHFELET,

S CHESNI-EET 2 EEERANY I 7IZOE—
LF9d,

SIBCHEE SNz Block FIERDT—4 ZEER/NY
J7IcaE—LEY,

RET—A2ZEZ2EANY I 7HLERMNANY 7720
E—LZEY,
REZTTI—ANYIREBEZEFTLES,
ZEI—NWNYINEBEETLES,
EERTI—ULNYIREBEERTLET,
IS—HBHEa—ILN\y I NEBEETLET,

PMBus MEERR 7O R EEITLET,

PMBus DZEFR TR R EEITLET,

PMBus MEEMEEEITLET,

PMBus DZ{EMEEEITLET,

PMBus =1t MEBAEETLET,

PMBus DEEZ A4 2V TOELLEBEFEITLET,
PMBus ¥EEEDEIMEZRAIBLET

PMBus DIEEBOEEEFILLFET,

PMBus O¥EEE Z#HIEL F 9,

BALTY MEHOEZEITLETS,

NACK 2 HH B A EITLFE T,
7F—ErL—2arOX MERHAEEZEITLES,
ZET—AVA XERMBLET .

1 20T —4DCRCEEFEITLET,
BEOT—FDCRCEREFETLET,
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I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

RIBRT—Fr-avI74 5 L—42H%—E

Function &

RATHLD

EEH fex

Config RIICO_
user.c

r_Config RIICO_transm
it_interrupt
r_GConfig_RIICO_receiv
e_interrupt

r_Config RIICO_cal Iba
ck_transmitend
r_GConfig_RIICO_cal Iba
ck_receiveend
r_Config_RIIGO_cal Iba
ck_error

r_User_RIICO_cal Iback
receive

R_Config_TMRO_Start
r_Config_TMRO_cmia0_i

Config_TMRO. ¢
Config_TMRO_U

ser.c nterrupt
Config RSCI11 | r_Config RSCI11_callb
_user.c ack_transmitend

r_Config_RSCI11_callb
ack_receiveend

r_Config_RSCI11_callb
ack_receiveerror

RIICO MEENY I 7T TT1EIYRAH
IL—F U TT,

RIICO MZIE/NY 77 ZILEIYAHIL—F
T,

RIICO MEEFTTA—I/INYYTY,

RIICO MZEFETA—I/INY I TY,
RIICO DTS5 —&HEI—IL/NYy I T,
RITCO DZEI—IL/INY I T,

TMREADILRAYDTRIZEFTLET,
TMRDAVRTIYFAEIYRAHIL—F >
T,

RSCIT1 DEERETEIYVIRAAH#I—IL/INY YT
ERR

RSCIMT DREXTEIVRAAH#I—IL/INY Y T
ElR

RSCIIT DTS —EIYAH#I—ILINY Y T
ERR

* THEABIZDOLVTILS. 1.4 PMBus Master Driver D AR AT A XE ZSBLFEELY,

#iR

o @ & @ ot
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5.1.4 PMBus Master Driver 8 h X2 <A X

PMBus Master @ K54 /83— K (RIICO, TMR,RSCIT) FRY— bk - A>T 40 L—2IZKYERLET,
RIICO, BLUTMRIZDVWTIFRY—F a2 T4 L—2D21—Fa— FRE#EICKY —HONEFE
H, BMLTWET, UTFIZRRLADAR—F AV IT4 9 L—E3DKRE. BLUVEEERERLET,

@ XVY—+-a2T745L—42DRIIC0DEE

Eybl- 100 v|  (kbps) (EEOME: 99.01, I7-:-0.99%

JAZI1NIERTE
LM Z01V5%mT3
18 (1ICLl T/ 1 AERE)

SDAH FEMERR E
[V sDAk A BIEEERTS
SDAM IS0 RSOy - (MH2)
SDAHFEIEAT LY 2NCHAT ) v
FLLTI BE
MEEINGIE =25
SCLIA VAL AIOEER
Ov7E-F (16 Eybhos5)
ZOfOBERTE

M YAFT-ErL-Yav0A M EEFFR]
[ INACK#EE7P-E bl -Y3vDA M HEFA]
NACKZ{S ekl #F a]

SAHBE

FIET-YIVIT1EURAHKTXINERIEL  LAJLY v
EER T EIVRAHTEOESIEL (ZV-7BL1) LAL10 v
ZHET-HINEIVAFHESTIELL (RXI0) LJL9 ~

54 LTIEYAHEFE (TMOI)
7-EL—Y3Y0AREIYAHEFA] (AL)
[ RF-FIVT 173V HEYIAZFEA (STI)
ARYTIVT 138 HEIAGEFA] (SPI)
NACKZ{EZ|YIAMEFTT (NAKI)
EEIOfEEIERZ (4)L—TBL1) LAJL10 v

SEIYAHDRT
LI#ET-9IV7748UAH (TXI0) DS ERIYAHEFA
e TaAR (TEH0) 0SBRVAHEHT
CI2ET-5702UAH (RXI0) OZEZAHEFT
ClI5-21Uads (EEI0) DS EEIVAHETH
-y ks E
M#EERT

K
L
i
dit
=

I35~
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@ RY—b-aAVT49L—A2THERMLERIICO KSA/N\Na—FOEEH—E

Eop €

r_User_RIICO_cal Iback_receive ()

T77A4IL%A

Config_RIICO user.c

ZENE

PMBus Middleware TEBMLI=FE/NY 77 ZILEIYAABEOI—IL/Ny I BE#KT
T ZENY T 7 IILEYAHDFKLE T LI PMBus Middleware OIREEZFESE L &
#ETH=HIZ. r_pmbus_app_int_Receive ) #E{TLET, BI%IZIE

“g riicO_rx_count” BREDZIET—FH) & g riicOrx_lengthd7 KL R %5
FLTLEEWL, griicO_rx_count A"1"TTAYH I)— FULEBHDIES.
g_riicO_rx_length ZZEET— 3 YA XICEHINFT, BYDZET—2 M1
FYKRELLGS-BEIE. ICMRSODAKBT Ew FE—FES ) 7. g riicO_state
%_09_IIC_MASTER_RECEIVES DATAICERLET., = HIZ, BYDRET—R2EHH 2
FUKZFWLESIE, ICMRIDOWAITE Y FEHZ Y FTLTLEELY,

PA
ZERI EE#®
| B08 /x Start user code for adding. Do rot edit comment gererated here
Fiisy L, ° g?g ?tatic void r_User_RIICO_callback_receive(void)
511 uint16_t uZ_surrent_rx_count = g_riic0_rx_count;
a% uint16_t u2_current_rx_length = g_riicO_rx_length;
gé r_pmbus_app_int_Receive(u2_current_rx_count, &u2_current_rx_length);
gg %f (uZ_current_rx_length '= g_riic0_rx_length)
ag g_riicO_rx_length = u2_current_rx_length;
g%g Ef (1 < (g_riicO_rx_length — g_riic0_rx_count))
b22 /% If remain receive data over 1, reverse ACK bit setting */
523 RITCO.ICHRS.BIT . ACKHP = 1U;
E%é RITCO.ICMRS.BIT.ACKBT = OU;
526 /% If remain receive data over 1, reverse status to _09_[IC_MASTER_RECEIVES_DATA */|
g% g riic state = 09 IIC WASTER RECEIVES DATA:
g%g if (2 < (g_riicO_rx_length - g_riic0_rx_count))
531 /% If remain receive data over 2, reverse WAIT bit setting ACK bit setting x/
532 RITCO.ICHR3.BIT.WAIT = 0OU;
533
534 1
535 1
536
537}
538
539 /% End user code. Do not edit comment generated here */
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I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

E#4

r_Config RIICO receive_interrupt ()

T77A4IL%A

Config_RIICO user.c

ZENE

ZENYITIF7FINEYIAHNY KSTT,

_09_ITC_MASTER_RECEIVES_DATA == g riicO_state B¥ICZ{ET

A, _OA_TIC_MASTER_RECEIVES_STOPPING ==

= —

—ANELEHBER

g riic0_state MBAIZ
r_User_RIICO_callback_receive ) #ZEfTL T &Y,

Z A

EE#%

BT56 1T T U9 _TTL_WASTER REVETVES TATE — §

T STaTe

04 _TTC_MASTER_RECETVES_STOPPTNG

else

Rl 1 RIICO. 1G5k BIT S0P = O0:
RIICO. [CCRZ BIT SP = 1U:
5p. ss = RIICD. ICORR;
&_T + tgp_riic0_rx_address = RIICO. [CORR:
gri go_r i ic0_rx_addresst
RIICO. ICMR: T.WAIT £ count++
211160 stats - _0B_1IC_WASTER RECEIVES STOP

RIICO. [CHR3 .BIT . WAIT
g riicl state
/% Start user code ¥/

r_User RIICO cal Iback_receive();

/* End user code */

else if (_0A_IIC_MASTER RECEIVES_STOPPING ==

= ou
_0B_11C_MASTER_RECEIVES_STOP

/x 4dd callback function for PHBus demo. */

o 735 else if (_09_[1C_WASTER_RECEIVES DATA == g_riicl_state)
50 <0 rx comnt < & « longt 236
5310 if (g_riicl_rx_count < g_riic_rx_length if (g_riic_rx_count < g_riic0_rx_length)
232 i (sriicD_rx_count == (g_riicO_rx_lenath . o
233 if (griicO rx_count (g_riicl_rx_length - 3)
%?ﬁ RIICD.ICMR3 BIT WAIT
2 1100, ICHRS.BIT WA j
%g FR—— RTICO. ICMR3.BIT.HAIT = 1U;
a1 tg_ric0.rx_address - RITCO TCORR
o EFiie0 e gp_riic0_rx_address+;
2 else if (5_riicO &_riic0rx_length HGiE i
22 Bllco. 10 else if (g_riicO_rx_count == (g_riicO_rx_length - 2))
243
2 RLICO. ICHR3.BLT.ACKWP = 1U;
s RTICO1CMR3 BIT ACKBT = 1l
e : tgp_riic0_rx_address = RITCO.ICORR
8 0A_L16_MASTER _RECE IVES_STCRPING &p_Ti i00_ry_address++;
750 - - - g_riicl_rx_count++
%1
22 s_riicO_stats = DA ITC_MASTER_RECEIVES_STOPPING
258 RI1C0. ICORR:
& I ol
] tgp_riic0_rx _address = RIICO.ICDRR
gp_71ic0_rx_addresst+
g riich rx_count++

/% Start user cods ¥/
257 /x hdd callback function for PMBus demo. #/
08 r_User RIICO callback receive();

/% End user code ¥/

elsa if g_riicl_state g riicl_state

k€

r_Config _RIICO_transmi_interrupt ()

2744

Config_RIICO_user.c

EEAE

REENYIF7IUTTA4EYAHNY K5 T,

S a—/NLESIZ g riicO_tx_length Z:EML1=E T,

_OD_ITC_MASTER_TRANSMIT =

= g riicO_mode_flag TRAL—TF7 FLRAZZEELT

#Iz, g riicO_tx_lengthIZ g_riicO_tx_count ZRFEL TLEELY,

LE%

4/ B6 /% Start user code for global. [o not edit comment generated here ¥/
56v0|at||e uint16_t g_riic0_tx_lenat /% RIICO transmit data lensth */
55 -
58 /% End user code. Do not edit comment generated here */
6 if [_O1_I1C_HASTER SENDS_f &_riich_state ] it [_OT_TTC_MASTER_SENDS_ADR_7 W == g_riic0_state]
EB’; RIICD. [CORT intd t Ir U <0 l
1 5 1060 state - Ob TIC. WAS a1 RITCO.ICORT = (uint8 ti(e riicO slave address << 1UJ;
T T az g riic0 state = 06 TIC MASTER SENDS_DATA;
a3 /% Start user code %/
94 g riic0_tx_length = g riic0_tx_count;
o0 95
96 /% End user code */
97 I
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12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

Eop €

r_Config RIICO cal Iback_transmitend ()

TJ7A4IL%A

Config_RIICO user.c

EEFETEYAABEOI— LAY EHTT,

EESETEIYAAEIZ PMBus Middleware DIREEZFER L B E T H1=HIC.
r_pmbus_app_int_TransmitEnd O Z#3E{TL T =&Y, BIEICIX

“g riicO_tx_length”" GEEFEDT—2#HEH) #HELTLZEL, 0 DIFEE
Quick Command DMEBH#EITLET,

Z A

LE#%

385 static void r_Conf iz R
386

3
387 /x Start user

388
389

2183 static void r_Confieg_RITC0_calTback_transmitendivoid]

404 /¥ Start user code for r_Config_RIICO_callback_transmitend. Do not edit comment gererated
ere ¥,

back transmiter not adit comment generated 405 r_pmbus_app_int_TransmitEnd(g_riic0_tx_lensth};
S 1

jg;} /% End user code. Do not edit comment generated here x/

Sk €

r_Config RIICO_cal Iback_receiveend ()

274 IL%

Config RIICO user.c

ZENE

FEXTTEHEOI—ILNNYIEHTT,

ET—ADRIEFETHD Stopa>rT 43 VEIYAHZIZ PMBus Middleware @
REFFEDRLEFHFEIT B=0I-. r_pmbus_app_int_ReceiveEnd () ZFEfFL TK
2Ly,

ar P
ZEAI pEX:
3 ctatic void r_Lonfig RIIC0_cal Iback_receiveend(void ;ﬂgstatic void r_Config_RIICO_cal Iback_receiveend(void)
4-]-]“‘ s % fart user code for e cal Iback_receives > ot edit comnent generatec MSh /% Start user code for r_Config RIICO_callback_receiveend. Do not edit comment gererated
ere
: 420 r_prbus_app_int_Receivefnd();
401 # End user code. Do rot t comment generated here =/ 421
402 3%1 /% End user code. Do not edit comment generated here x/
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

Eop €

r_Config RIICO callback_error ()

T77A4IL%A

Config_RIICO user.c

ZENE

IS—HREEIYAARFOI—IL/NY VBT, 518 status TEICLITORE
FETLTLEEL,

“MD_ERROR1” (Arbitration Lost) MiH& :

PMBus Middleware MIREEZEE#FH I S5-I

r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_ARB_LOST) #ZE{TL T =&Y,
“MD_ERROR3” (NACK #&H) D& :

PMBus Middleware MIREEZEE#FH T 5 1=IC

r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_NACK) 24T L T £ &Ly,
“MD_ERROR4” (K5 A/NL—4 U RHATH Stopa>T 43 rERE) DIFE -
ICSR2 @ STOP Ey kM1 THBBEIZ.

PMBus Middleware MiKEEFEHT 5 1= g_riic0_mode_flag HY
_OC_IIC_MASTER_RECEIVE mi5&(&. RIICO. ICMR3.BIT.WAITIZOZ&ZEL-L
T. r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_STOP_ERROR) .
g_riicO_mode_flag A EELSDIGE(L.

r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_STOP) #E1TL T < &Ly,
$¢MD_ERROR2” (TimeoutError #&H) (X PMBus Middleware TIXER L EE A,

ZEAI

EER

j [ case NO_ERRURT

419 ' 1 user

470

22 break
473

471 RIICO. ICSR2 BIT AL
177

Aé:_  Start user code for arbitrati

1 igg case WD_ERRORT:

lost error. Do not edit comment generated here 439 y /x Start user code for arbitration-lost error. Do not edit comment gensrated here
*

| 440 r_pmbus_app_int_Notify(E_PMBUS_INT_EVENT_N_ARB_LOST);

| 242 /% End user code. Do not edit comment generated here /'

| 444 RIICO.ICSRZ.BIT.AL = OU;
break;

444 case MO_ERRCRS
445

447 /r B
448 break
448

48 ¢ Start us

467 case WD_ERRORS:

/% Start user code for NACK signal. Do not edit comment generated here */
470 r_pmbus_app_int_Motify(E_PHMBUS_INT_EVENT_W_NACK);

472 /% Erd user code. Do not edit comment gemerated here ¥/
473 ) break:

450 case HO_ERROR4
451

452 ® Start user ¢

453

455

% End usar cod
454 break:

475 case MD_ERRORA :
/% Start user code for communication sequence error. Do not edit comment generated
Ef (1 == RIICO.ICSR2.BIT.STOP)

1C0. ICSR2 .BIT.NACKF = 0U;
1C0. ICSR2 .BIT.STOP = 0U;
(

_OC_ITC_MASTER_RECEIVE == g_riic0_mode_f lag)

here x/

1
RI
481 RI
if
{

485 /x 1f STOP conodition detect before last data received is illesal. */
486 RITCO. ICKR3.BIT WAIT = 0U;

487 ) r _pmbus_app_int_Notify(E_PMBUS_INT_EVENT_M_STOP_ERROR);

489 ?Ise

49% r_prbus_app_int_Not ify(E_PMBUS_INT_EVENT_M_STOP);
enerated here ¥ 493 i
495 /% End user code. Do not edit comment generated here ¥/

496 break;
497 1
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

¢ XY—+-aVT747L—42DTRDEE

BE
HIVRE
HOYIY-% PCLK/B192 v (kHz)
IV JURFIYTALENIUT &2
IURTIYFADIETCORA) ms v (RFFDIE: 24.985600)
[1s12AD A/DEH RS TN
TURTRYFEOE(TCORE) (SIE01E: 2.048000)
TMOOH FIFEE
LMoo
ZELBL
ELBW
A ERTE
[ TCORATYA 7T yF B JiAHE FFAT(CMIAD)
[ TCORBI VA PRy BIUAH £ (CMIBO)
[ TCNTA- 1 I0-21U:AH% #FRI(OVIO)
fESEIE L DRib0 I~

® ZXVY—t VI TL—ETERLETR RSANI—ROEEHHR—E

%4 R_Config_TMRO_Start ()
T74ILE Config_TMRO. ¢
EEAR TMRO.TCNT 24 ) 73 2B ZEML T ZE LY,
ZEAT THEE
87 void R_Config_THRD Start(void 88 void R_Confiz_THRO Startivoid)
88 89 [
90 /* Start user code ¥/
812 TMRO.TCNT = OU;
89 v Erable THRD interrupt * 93 /x End user code x/
a0 [R(TMRO, CHIAD) = 0l 94 /% Enable TMRO interrupt */
a1 [EN(THRO, CMIAD) = 1 95 IR(TMRO, CMIAO) = OU;
7 . 9 IENCTHRO, THIRD) = 10|
8 et TR BYIE % 04 Tva_cLk_sko_peLK | o6 TR pOLK 01V 5102, @ /x Start counting 1/
@ 8 TURD.TECR SYTE - _0B_TUR.CLK_SRE_PCLK | _0B TR PCLK DIV 8152,
BE %44 r_Config_TMRO_cmiaO_interrupt ()
T7A4ILE Config_TMRO_user.c
EERNR AVRTIVFEYRAABEOI—)L/NY VEHTT,

PMBus Middleware MIREEZEFH I B =8I
r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_TIMEOUT) #=EfTL T E& LY,

A LE®

Tstatic void r_Conf ig THRO_cnial_interrupt (void ;151 static void r_Config_THRO_cmial_interrupt (void)
]
] /% Start user code for r_Config TWRO emial_interrupt. Do not edit comment generated here * 76 /* Start user code for r_Config_TMRO cmia0_interrupt. Do not edit comment generated here */
77 r_prbus_app_int_Notify(E_PHBUS_TNT_EVENT M_TIMEOUT):
¥ End user code. Do not edit comment generated here / 79 /x End user code. Do not edit comment gererated here x/

a1
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RX Family/RA Family I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

e RI—F-aLT4TL—EDRSCIT DBFE

W=TIoDE-FReE

® @EE-F O W=-FRy7E-F

RS IV RRRTE

[ % EESELEE R ERALEERW

L2 ET-94yTUvIRE% TIAWMEETCH YTV

VEP ORI E
T AZI15%E#
ExJ09719 8
N=FO17I0-$I#E2E
[OF313 O cTs011# (ORTSO11#
CTSH#ékE, RTSIEREDTE A% RIFFICER
31

FIFOT-5%&E
0
31
77— Bk i
O 7-5—EiagaEah
0x00
RS-485 R4 /VE#HHkEERR &
O] R nsfageesah
7971 7High
EXIOVI01415))
ERI09701914 )
T-NBRE
EIET-FINE SYAHH—LAN—F I TNET B v
FET-HIE SAHY-ERAN-F I TIET D he
RXDANESRE
RXDAA{ESER RXDO11#FABDANES s
EAHRTE
TX| E5EIEfL LRT v
RXI & 52 Bz LALT ~
ZIEI5-8IYAHFFRIER])
TEI, ERI 52 (F)1-7 ALO) LAIL8 i

ZEF-5IVEYRH (RX)

ZEEVAHDRE

[I=Egndg (TX) 0SEERALEFA
CI#E-TEWAS (TE) O ESAHEFFT
(=E2nd (RX) 0ZE2UAHEHE
[I#EI5-2Yad (R) DS EZWAHEHA
-y E
VIFERT

Kl
MR
il
clt
]

FETF-
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

@ RY— b+ AT L—2TERLERSCIN KSANO—KOLEEEFR—E

B2 r_Config RSCI11_cal Iback_transmitend

T7A4IL%A Config RSCI11_user.c

EERNE pmbus_demo_update_status (E_MAIN_STATUS_RESPONSE COMP) 34T L T =&

Ly,

ZEEH LHE®

}EI’F static veld r_Tonfig RSCTTT calTback_transmitend(veid }87 static void r_Config_RSCIT1 callback_transmitend(void)

168 code for r_Config RSCIT1 callback_transmitend. Do not edit comment Wﬁgh /*/Start user code for r_Config RSCI1 callback_transmitend. Do not edit comment generated
} ;? ereP’mﬁbusidemoiuPdateistat\.ls (E_MBIN_STATUS_RESPONSE_COMP);

}gg o I generated here 1;21 /% End user code. Do not edit comment generated here x/

R4 r_Config_RSCI11_cal Iback_receiveend

T7A4IL%A Config RSCI11 _user.c

FTEHNAE pmbus_demo_uart_recv_cal Iback () 21T L T &Ly,

B EE&K

"égsfﬂfiﬁ void r_Config RECITT callback_ receiveendivoid %\g% static void r_Confiz RSCIT1 callback_receiveend(void)

'3“_ / Start user code for v Lonfis ASCITT eal lback_receiveand. Do not edit coment generated | 984~ /x Start user code for r_Config RSCIT1_callback_receiveend. Do not edit comment generated
}gg erepmbusfdem?uartirecvfca\ Iback();

27‘.: * End user cods. lo not- edit comment generated hers + 187 /% End user code. Do not edit comment generated here */
1881

Eof g r_Config_RSCI11_cal Iback_receiveerror

T7AI% Config_RSCI11_user.c

FTEHNA pmbus_demo_notify_event (E_UART_EVENT_RECEIVE_ERROR) ZZE{TL TL =& LY,

ZEH LERK

192 static woid r_Config RSCIT1 callback receiveerror (void 197 static void r_Config RSCIT1 callback_receiveerror(void)

193 198

Isd._h -.:ll‘-‘l-r- .'-T'. code for r_Config RSCITT _callback_receivesrror. Do not edit comment 199 ene:;tzéagérgsir code for r_Config RSCIN callback_receiveerror. Do not edit comment

I 7 %895 pmbus_demo_not i fy_event (E_UART_EVENT_RECEIVE_ERRCR);
185 + End user code. Do not edit comment generated here */ 202 /% End user code. Do not edit comment generated here */
198 203
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

5.1.5 PMBus Master ¥—4 %4 7, BEH—%

AHETOY S5 LTEAT ST —4

247, BLU, BERERITRLET,

® PMBus Master Application A%t CHERT AT —42 44 7. #EEHK

e_main_status_t

i

e_main_status_t

A

PMBus Master Application DA A U RF—RREZRTE=HIZFERTS
SR TY,

EELTWAAYSE 7741l

r_pmbus_demo_master. h

= -

ERE B9 =
E_MAIN_STATUS_IDLE IDLE K%, URRT T—2 ZEAHLETHELET, 0
E_MAIN_STATUS_REV_BUSY UART 7T —4 & Z{E. 1
E_MAIN_STATUS_REV_COMP AT RRBICHELR URT T—42ZEEZTT, 2
E_MAIN_STATUS_PMBUS_BUSY PMBUS APl =17, (F{&) 3
E_MAIN_STATUS_PMBUS_COMP PMBUS APT MENE#RT 4
E_MAIN_STATUS_PMBUS_ACTIVE PMBUS API Z#Z=R17H, 5
E_MAIN_STATUS_RESPONSE_BUSY a7 Y FRERER % URT TEEF, 6
E_MAIN_STATUS_RESPONSE_COMP UART T—2 DZEEETET !
E_MAIN_STATUS_ERROR_BUSY I5—0Ed, (FiH) 8
E_MAIN_STATUS_ERROR_COMP IS—EET, (FiF) 9
E_MAIN_STATUS_MAX A VRAT—RADREKIE, 10

e_uart_event_t

e it e_uart_event_t
E488 URRT TRET DA VvtE—CDEBSZIBET H-OICFEARAT B5%

BT,

BEELTWAAYS 7ML

r_pmbus_demo_master. h

W= -

e 5 18
E_UART_EVENT_COMMAND_END E{EXFFIZ” PMBUS COMMAND END” %457, 0
E_UART_EVENT_RESP_START E{EX 512" >>PMBUS_RESPONSE_START” %45 7€, 1
E_UART_RECEIVE_FULL E{EXFFI(Z">>ERROR:UART RECEIVE BUFFER IS FULL" %+ |2

.

E_UART_RECEIVE_ERROR iE{EXF5IIZ"ERROR:UART RECEIVE ERROR” Z$&7E. 3
E_UART_EVENT_FORMAT_ERROR E{E3CF5I(Z"ERROR:PMBUS FORMAT ERROR “ %157 . 4
E_UART_EVENT_COMMAND_INVALIDATE | s%{S3X5%!IZ"ERROR:PMBUS COMMAND NOT SUPPORT” Z4$&3%E . 5
E_UART_EVENT_COMMAND_FAIL E{E3CF5I(Z"ERROR:PMBUS API RETURN ERROR “Z1&7E. 6
E_UART_EVENT_MAX Ay E—UBSORKIE, 1
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

_response_type_t

5I|ERI4, e_response_tyep t

SiiER UART TILE T A2 HFREDREI A T2HBET -DIZERT
BH|EETYH, s_st_pmbus_command_check table IZZ4& L TLY
BHPMBUS av Y RTEDRIEZA TDEBETHEALET,

EELTLWAAYSE 7ML r_pmbus_demo_master. h

"E -

BER4 L &

E_RESPONSE_TYPE_HEX 16 EHKRIEEFIEE, 0

E_RESPONSE_TYPE_DEGIMAL FEHY 10 EHRELFIETE, 1

E_RESPONSE_TYPE_DEGIMAL_UNSIGNED FELL 10 EHRREFIETE, 2

E_RESPONSE_TYPE_MAX BERBORITZ M1 TORKIE, 3

e_app_varidate_info_t
bk it e_app_var idate_info_t
B UART T21E L 7= PHBUS D v > FOED/ BafERE =T -0ITEAT %

5% 8 9, s_st_pmbus_command_check_table IZZ4%% L TL\3 PMBUS o
RURTEDEN/ ESHDEETCHEFERLET,

EELTWLWAAYS T 7AIL | r_pmbus_demo_master. h

= -

ET B9 s
E_COMMAND_INVALIDATE BHa< U FEEE, 0
E_COMMAND_VAL IDATE BEPav U bEEE.

st_app_command_format_t

BEKL st_app_command_format_t

E5BA PMBus Master Application THIEF HPMBUS <> FDT+—< v b
BREEET HEERTT,

URT BHTRZELET—2HAZEDOPBUS 7> FOI7+—< v kIC
— BT E5HhDHEE. BLU. URTRBRHTHRET S 74—V FERTE
TH5EHITERLET,

EELTLWAAYHFT74M4I)L | r_pmbus_demo_master. h

&5 -

*AINE * 2 /\ERER

uint8_t ul_validate av Y ROEDN/ESNIEHR. (E_COMMAND_INVALIDATE or
E_COMMAND_VALIDATE)

uint8_t ul_command PMBUS ®a< > Fa—FK, (0x00~0xFF)

uint8_t ul_transaction PBUS <X > KD+ Yo vaviA4F, (¥ ara—F

(PMBUS_TRANS_XXX) @ or M#EA & HH)
uint16_t u2_tx_data_size PMBUS O~ > KCAMIBEY BXET—F H. (0x00~0xFF)
uint16_t u2 rx data size PMBUS o< > FTAEY 2Z{ET—4 . (0x00~0xFF)

e_response_type_t PMBUS a< Y FDZIETF—4 % UNRT R TIRIET ABROHFERIEDIE
e_resp_type . (E_RESPONSE TYPE HEX, E_RESPONSE TYPE DECIMAL F71=I%

E_RESPONSE_TYPE_DECIMAL_UNSIGNED)
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st_pmbus_data_t

BEKA st_pmbus_data_t

T UART 7 5215 L7- PUBUS IX ~ FIEBZEET 2OWBKTT,
BEELTWLWAAYHFTFZAI)L | r_pmbus_demo_master. h

&% -

ANg A 2 NERER

uint8_t ul_command

ETTAEPBUS a7 KOavw Yy Ka— K,

uint8_t ul_transaction

ETTAHPBUS T FD RS ava—F, (FSUHU 3
> 33— K (PMBUS_TRANS_XXX) @ or A &)

uint8_t ul_slave_addr

PMBUS 2<% > FDBIEEDAL—T7 KL R,

uint16_t u2_data_size

RITTHPMBUS a7 2 FDEET—2#HE. (FH)

uint16_t u2_tx_index

PMBUS o< > RTUIEBET HZREDEET— 2,

uint16_t u2_command_index

179 5% PMBUS o< > FIZxtht: L 1= s_st_pmbus_command_check_table
DATYI X, (0~ (COMMAND_TABLE_SIZE - 1))

uint8_t
ul_tx_buf[PMBUS _TX BUF SIZE]

PMBUS < > FTREY X ET— 2 ER/MTH51\v T 7,

bool b_direction

PMBUS o~ > KTAMIES S BIEAM, (false:Z{ETB k)L or
true: R EFHEFERETO L)

st_app_uart_rx_t

ul_recv_buf [UART_RX_BUF_SIZE]

BEKL st_app_uart_rx_t

EER URT TRIELI-T—2 2EETLHBENRTT,
BEELTWLWAAYSTI7AL r_pmbus_demo_master. h

k) -

A INE * L INERER

uint8_t URRT DRIEET—R EEMT 5\ T 7,

bool b_recv_flag

11T T—2DRIEFT TR, (false:ZERTT or true: =g
5T (4T3 — F"0X0A" Z{ERFICERTE) )
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

® PMBus Master APl TERT2T—424%4 7., 1E&E&

e_pmbus_packet_result_m_t

FHIEERIZ e_pmbus_packet_result_m_t

£BA PMBus i#1{E (master) DEITHEREZR I -OITFERT HFIFET
9, & PMBus Master API M58 D& & L THEHALET . PMBus
API @ Return {EAY PMBUS_RET_ERROR DIBZEND TS —RED A%
~LET,

EELTLWAAYE 7M1 r_pmbus_app_master. h

"E -

BER4A #XEA &

E_PMBUS_PACKET_M_OK IEEBE, 0

E_PMBUS_PACKET_M_DATA_SIZE_ERROR | /4w bH 4 XEEZKRH, 1

E_PMBUS_PACKET_M_PEG_ERROR PEC BEEHERDEEZHRE, 2

E_PMBUS_PACKET_M_TIMEOUT BALTIRIZ—%&H, (Trewr EEDOEL) 3

E_PMBUS_PACKET_M_ARB_LOST 7—ErL—23 2 AR MIS—%KE, 4

E_PMBUS_PACKET_M_NACK NACK Z2{E &= #& . o

E_PMBUS_PACKET_M_INTERNAL_ERROR NEEE FRH, 6

st_pmbus_cfg_m_t

BEKL st_pmbus_cfg_m_t

EER PMBus Master ®a> 27445 L—> 3 o T—2ADOEERTT,
R_PMBUS_Master_Open D5I1#DE E LTHFEALET, oI5 L—
23> T —% % PMBus Master Middleware MAERS O—/ L EFA~Z
%9 A-HICFERALET,

BEELTWLWAAYHT74M4I)L | r_pmbus_app_master.h

] -

AUNB * D INERER

uint16_t u2 rx_size *p_ul_rx_buf ¥4 X, (1~35)

uint8_t *p_ul_rx_buf ZIET—AEM/INY T 7 ~DRA >4, R_PMBUS_Master_Read., Fi=
[&. R_PMBUS Master_WriteRead TRIEL =T —R [EAK/\y T 7 ~EHK
L. Bl#kp_ul_rx_buf, BXV, *u2_rx_len [CEHHEH L TH S API
DOEVUE LIT~NRANLET,

uint16_t u2_tx_size *p_ul_tx_buf ®H¥ 14X, (1~35)

uint8_t *p_ul_tx_buf REET 2N T 7~ADKRA 4B, R_.PMBUS_Master_Write, E1=
[&. R_PMBUS_Master_WriteRead M 3|# TH&%E L 1= ul_command,
u2_tx_len, *p_ul_tx_buf ®F—4%a<v > Fa—FIZxdiELi=70A
PN S =T—FBETARNY J7ABALELI-OLEELE
E
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12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

® PMBus Master Middleware B TERT 2 T—42 44 7, #EEK

e_pmbus_nwk_status_m_t

EHH

e_pmbus_nwk_status_m_t

A

PMBus network layer (master) MAERIKEE # 7RI FEE TJ, PMBus
Master Middleware DINEIKEEZBEET 5=DITFERALET,

BELTWAAYSE 7ML

r_pmbus_app_master. h

o]

BER4A B L fig
E_PMBUS_NWK_STATUS_M_IDLE LAY FDRERL, 0
E_PMBUS_NWK_STATUS_M_RX N7y FEZEP, 1
E_PMBUS_NWK_STATUS_M_TX N7y EEEP, 2
E_PMBUS_NWK_STATUS_M_TX_QUICK | Quick 3<% > k&£ {FEH, 3
E_PMBUS_NWK_STATUS_M_TX BLOCK | '@ E{Ed, 4
E_PMBUS_NWK_STATUS_M_RX_BLOCK | B w % &{Ed, 5
E_PMBUS_NWK_STATUS_M_ENDING N7y MET 6
E_PMBUS_NWK_STATUS_M_ERROR N7y FIS—ZRH, 1

e_pmbus_int_event_m_t

NERH

e_pmbus_int_event_m_t

B L

[20DITS—REENYAADREERZRIHNERTI, PMBus
Master Middleware OINENIEBTEYAABR T EONEBEZEITT S
F=HIZFERLEYS,

BEELTWAAYS 7ML

r_pmbus_app_master. h

K]

BR4A

‘E-Iﬂ“;

BA [:]

E_PMBUS_INT_EVENT_M_NONE

PPN Y S 3]

E_PMBUS_INT_EVENT_M_ARB_LOST

7_5 Fl/—:/EI“/DZ I“E*ﬁllillo

E_PMBUS_INT_EVENT_M_TIMEOUT

BA LT MERYE,

E_PMBUS_INT_EVENT_M_NACK

NACK Z{EZH&H.

E_PMBUS_INT_EVENT_M_START

Starta>T4a L arEEH,

E_PMBUS_INT_EVENT_M_STOP

StoparTasarERH,

E_PMBUS_INT_EVENT_M_STOP_ERROR

|Gl =l WIN|—=| O

BESND StoparTa4avERE,
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

st_pmbus_nwk_ctrl_m_t

HES A

st_pmbus_nwk_ctr|_m_t

L]

PMBus network Layer (master) /85 A—4 %S4 AEEART
9, PMBus Master Middleware NEPDBIEREZEET =8I
FRLET,

HELTWAAYE 7ML

r_pmbus_app_master. h

CEc]

AR

PRl :!

e_m_status

volatile e_pmbus_nwk_status_m_t

Network layer D XA T+—4 X

uint8_t ul_current_addr

RAERTHFORL—TF7 FLR

uint8_t ul_current_cmd

BAEETHOaTUFR

uint16_t u2_rx_index

BEDZET—5/\1 MK

uint16_t u2_rx_len

FEToRET—5/1 1 PR

uint16_t u2_rx_size

*xp_ul_rx_buf @44 X

uint8_t *p_ul_rx_buf

RET BNV T 7~ADRA 4

uint16_t u2_tx_index

BEDEET—2/31 b

uint16_t u2_tx_len

FETDEET %/ b

uint16_t u2_tx_size

*p_ul_tx_buf 44 X

uint8_t *p_ul_tx_buf

EET— BNy T 7ADRA A

uint8_t ul_pec

W7D PEC HHEBER

st_pmbus_ctr|_m_t

mEds

r_pmbus_app_master. h

L]

PMBus Middleware (master)®a > bAO— )L T—AEEERT
3, PMBus Master Middleware MEEFEIFHR. B L. @EIEREE
ZEBILHE-OICFERALET,

HELTWAAYS

r_pmbus_app_master. h

&%

* N

A 2 NERBA

st_pmbus_nwk_ctrl_m_t st_nwk_ctrl_m | PMBus network Layer (master) MD/\S A —4 EBT HIEEAR

e_pmbus_result_m

volatile e_pmbus_packet_result_m_t

PMBus ;@{E (master) DETHE

bool b_open_flag

OPEN 4k#& (false: Open L TULVELY, true: Open L TLY
5, )

bool b_pec_flag

PEC ODAENEMIEHR (false TR, true: HH)

uint8_t ul_own_slave_addr

BENDAL—TF7KLR, (TEVATLTIXERLAE
Ly, )
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I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.1.6 PMBus Master /' B—/\ILEH—F
AHETOSSLTHERT AT O—NIILEH—EEZRIZRLET,

File &

r_pmbus_demo_
master. c

#% 19 PMBus Master Application ' O—/\ILEH—&

FO0—nNILEH
static const
st_app_command_format_t
s_st_pmbus_command_chec
k_tab|e [COMMAND_TABLE_S
1ZE]

static const char *
sp_pmbus_message_return
_res

static const char *
sp_pmbus_message_packet
_res

static st_app_uart_rx_t
s_st_uart_rx_data

static uint8_t
s_ul_uart_tx_buf[UART_T
X_BUF_SIZE]

static uint8_t
s_ul_uart_rx_buf[UART_R
X_BUF_SIZE]

static uint16_t
s_u2_uart_rx_index;
static uint16_t
S_Uu2_rx_r_index

static uint16_t
S_U2_rx_w_index

static uint8_t
s_ul_uart_rx_relay_buf[
UART_RELAY_BUF_SIZE]
volatile static
e_main_status_t
s_e_main_status
volatile static
uint16_t s_u2_seq_index

static st_pmbus_data_t
s_st_pmbus_data

static uint8_t
s_ul_pmbus_tx_buf [PMBUS
_TX_BUF_SIZE]

static uint8_t
s_ul_pmbus_rx_buf [PMBUS
_RX_BUF_SIZE]

&
UART T2 L1 PUBUS T2 > KD T+ —< v F 2 HRT 5
=8IZ{EHT % const table,

PMBUS MDEITHER % UART ZE{E/\y T 7 [THINT 2RI
3 BXFEF "return code:” Z#&# L 1= const {iE,

PMBUS MZE1T#558 % UART £15/8w T 7 IZH&#NT BRI AN
9 BHXF 5 packet result:” Z#&HM L 7= const &,

UART DZET— A EMREBEIBT 2HEEREH., FEEHFHD
AUNTHD ul_recv buf IS N=-ZET—2 BRI
L. PMBUS \RIBZ#HIEI L £ 9,

UART DEET— 3 &8 5/3v 7 7,

UART DZET— R NI B/8y T 7, K/ T 7IZHHK
SNFZET—IEHE L. RET—FORYYTHH K
Fa—FEBRELET, ANy I7IX)UFNNvwIT7EL
TEALET,

WED URT DRET— 2R EEET LR,

FIET—R /Ny T 7 (s_ul_uart_rx_buf) 21— FL=-&#H
DT—R2UEETRTEH,

ZIET—A2 /8y T 7 (s_ul_uart_rx_buf) IZH# S W -&$
DT—REUEBEZFTTEH,

UART DZET—2 T 5/3y 77, UART ZEEIY A
HINY BT TERNY I 7IZZET R E&ME. A4 0
BT s_ul_uart_rx_buf NZ{ET—4%aFE—LZET,
FIVr—2a ORBNEBKREEZEET 5-0ODEH,

URRT <Y FOZELNEBBKEZEET 5-HDEH, XL
HIZk Y PMBUS BIEICWMERT—A4FEETRIELTL
S ZTHIBELETS,

PMBUS a7 > FREMDT—4 % EBT H1EEARESH., AEE

KERIZHMESNT-T—4% % PMBUS APl IZiEJ3I%&E LT
FHLEY,

PMBUS FADEIET — R ZHEMMT DNV T 7, RINV T 7%

s_user_pmbus_cfg MDA >/ \xp_ul_tx_buf IZEk%E L. PMBUS
Middleware NERTHERLET,

PMBUS D ZIET— 2 &I 2N\ v T 7, RNV I 7%

s_user_pmbus_cfg M * > 7\xp_ul_rx_buf [ZE%5%E L. PMBUS
Middleware RERCHERL XY,
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static uint16_t PMBUS T&1E L1=7T—%32 #t. R_PMBUS_Master_Read. & &

s_u2 pmbus_rx_size 1. R_PMBUS Master WriteRead ®3B|%kiz3EE L. PMBUS T
RELET—IBEEMLET,

static uint8_t PMBUS API E1TEFIZHEE T % PMBUS DZIET—42 #1&#T

s_ul_pmbus_temp_rx_buf[ = %/%+v 77, R_PMBUS_Master_Read, & &k U\,

PMBUS_RX_BUF_S1ZE] R_PMBUS_Master_WriteRead M5|41IZ+5%E L. PMBUS T31{E
Li=T—2#8MLET,

static PMBUS APl MZEATHER (47 v MER) NI ST,

e_pmbus_packet_result_m = % PMBUS API d3|#kIZ#§%E L. PMBUS APl MEFTHEE (/N
_t s_e_packet_result 7y MER) ERMLED,

static uint8_t PMBUS APl MEFTHER (UA—2a—F) #HEMTIE
s_ul_pmbus_ret .,
static st_pmbus_cfg m_t ' R_PMBUS Master Open TZ$fd 527445 L—>3 >
s_user_pmbus_cfg T—REEMNT DEH.
# 20 PMBus Master Middleware @4 O—/\JLZEH
File & Ja—/NLEH A&

r_pmbus_maste | static PMBUS Master Middleware @3> bO—)LIEHREEET 545 00—/

r_app.c st_pmbus_ctri_m_ | JLZEETYT, PMBUS Master Middleware DREBTHOAERALET,
t

g st_pmbus_ctr|
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I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.1.7 PMBus Master =/ OE&E—%
AEHM IO S LTHEATATI/OEE—EERIZRLET,

File &

r_pmbus
_demo_m
aster.h

U004
PMBUS_APP_C
MD_xxx

UART_TX_BUF
SIZE

UART_RX_BUF
_SIZE

UART_RELAY
BUF_SIZE

PMBUS_TX_BU
F_SIZE

PMBUS_RX_BU
F_SIZE

COMMAND_TAB
LE_SIZE

SEQ_INDEX_x
XX

UART_RESPON
SE_TIMEOUT_
TIME

RET_OK
RET_ERROR

% 21 PMBus Master Application ¥V OEF&HE—&
A&

-PMBUS <> FO—FDER. (XY BAFUTSE)
PMBUS_APP_CMD_OPERAION : OPERAION o< > F
PMBUS_APP_CMD_ON_OFF_CONFIG : ON_OFF_CONFIG o< > K
PMBUS_APP_CMD_CLEAR_FAULTS : CLEAR FAULTS <> K
PMBUS_APP_CMD_STATUS_FAN_1_2 : STATUS_FAN_1_2 o< > K
PMBUS_APP_CMD_READ_VOUT : READ_VOUT o< > K
PMBUS_APP_CMD_READ_IOUT : READ_IOUT o< > F
PMBUS_APP_CMD_READ_FAN_SPEED_1 : REA_DFAN_SPEED 1 a< > K
PMBUS_APP_CMD_READ_FREQUENCY : READ_FREQUENCY o< > K
PMBUS_APP_CMD_RESERVED : RESERVED o< > K
PMBUS_APP_CMD_PMBUS_REVISION : PMBUS_REVISION <> K
PMBUS_APP_CMD_STORE_DEFAULT_CODE : STORE_DEFAULT_CODE o<
AN
PMBUS_APP_CMD_FAN_COMMAND_1 : FAN_COMMAND_1 o< > F
PMBUS_APP_CMD_READ_EOUT : READ_EOUT o< > F
PMBUS_APP_CMD_PAGE_PLUS_WRITE : PAGE_PLUS_WRITEa<> F

UART TEET AT — 2 &M T 5/\v 77 DERKIE,

UART TRAEY 5T — 2 ZHINT 53y 7 7 DERKIE,

UART TRAEL =T —2 E—HHICHEMNT /3y 7 7 DRKIE.
PMBUS TEIET T — % £18HT 5/\y 7 7 DERKIE,

PMBUS TRIET 5T — % E18T 5/\y 7 7 DERKIE,

aAv Y RFzv P T—T I (s_st_pmbus_command_check_table) IZ

BT Ha<r Fiag,

-URRT v Y FOZENEREBOER, (TVBOKTLUTSER)
SEQ_INDEX_IDLE : UART Z{ET— 42 f#rh,
SEQ_INDEX_SLAVE_ADDR : R L—J7 RLRETRZIEET,
SEQ_INDEX_RW : READ/WRITE 15 E CTRIEET .
SEQ_INDEX_COMMAND : <> FaO— FETRIEET.
SEQ_INDEX_WRITE_DATA : PMBUS TiX{E9 5 EET—2 DRZEF.

FrlE, ZEET,

SEQ_INDEX_MAX : K7 J1J/r—> 3 U THETE % PMBUS %18

T—2DRERAH,

PMBUS M Z{E#ER % UART TiRIET HFED. UART BIESE T F THitk

TEH5YITIRFIALATHhD Y ME,

TV r—a v NEBBORYE. EERT,
TV r—a v NABEBORYE. EERT,

TEEfE

0x01
0x02
0x03
0x81
0x8B
0x8C
0x90
0x95
0x09
0x98
0x13

0x38
0x87
0x05
256

256

40

40

14

AW N = O

256

0x50000
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%= 22 PMBus Master APl v/ OE&E—%&

r_pmbus  PMBUS_RET_xxx | - PMBus middleware APl M5RE$ A T5—a—FK, (vo/0% -
_app_ma [FLLTESH)
ster.h PMBUS_RET OK : EE#&T 0
PMBUS_RET_ERROR : EE# T, REDFFHIL st_pmbus_cfg.m t 1
e_pmbus_result_m THEZELTL S

PMBUS_RET_PARAM : #8E S 1-5IHMNEE, 2
PMBUS_RET_NOT_OPENED : OPEN Sh TUWLVEHA 3
PMBUS_RET_OPENED : 9" TIZOPEN ShTWET 4

#& 23 PMBus Master Middleware BA#idD <~/ / OEE—E

File#a <4#0% A& EEE
r_pmbus PMBUS_TRANS X &< Ra—KIE&THR—FTEZ7O0FILEFHRT I -

_app_ma | XX IZFERTE SIS 30— FDOER. (Y OKIFLUTS
ster.h ®)
PMBUS_TRANS _RESERVED : <> K — K& RESERVED 0x00

PMBUS_TRANS_READ_BYTE : 1<% > Fa— FILREAD BYTE 5> | 0x01
Yo arvEYR—F

PMBUS_TRANS_READ_WORD : 33w Ka— K(XREAD WORD k5> | 0x02
Yo arvEYR—b

PMBUS_TRANS_BLOCK_READ : o< > KFa— KIXBLOCK READ 3 | 0x03
DY avEYR—F

PMBUS_TRANS_SEND_BYTE : o< > Fa— FI(X SEND BYTE k5> | 0x10
Yo arvEYR—b

PMBUS_TRANS_WRITE_BYTE : o< > Fa— FIXWRITE BYTE 3 | 0x20
DY avEYR—F

PMBUS_TRANS_WRITE_WORD : 3 <> Fa— FIXWRITE WORD k3> | 0x30
DYoL 3 vEYR—F

PMBUS_TRANS_BLOCK_WRITE : o< > Fa— FIXBLOCK WRITE + | 0x40
oYY avEYR—F

PMBUS_TRANS_WRITE_QUICK : <> Fa— Fi&Write Quick F+ | 0x50
Sy arvEYR—b

PMBUS_TRANS_PROCESS_CALL : 23~ > Fa— K% PROCESS CALL | 0x60
FSoHos a3 EYR—

PMBUS_TRANS_BLOCK_PROCESS_CALL : a~< > Fa— KX Block 0x70
Write-Block Read Process Gall k5 2#
gL a3vEYR—F

PMBUS_COMMAND ' PMBus Middleware TH/R—rF 57> FOFERKH, 256

_CODE_MAX

PMBUS_BLOCK_S | Block a ¥ > FTERETEST— 4 HOHE/ME, 1

[ZE_MIN

PMBUS_BLOCK_S | Block O ¥ > RTRERIETEST— 4 HOKEKIE, 32

[ZE_MAX

PMBUS_BUF_SIZ | Open BFIZ PMBUS Middleware IZ&$kTE %/ T 7H A4 XDHFE/N 1

E_MIN fi&,

PMBUS_BUF_SIZ | Open EfIZ PMBUS Middleware IZ&8TE=B/1\v J7H 44 XDEX PMBUS_B

E_MAX fiE. (Block Read/Block Write BFDEZAARZRAKT—2$(32)+ | LOCK_SI
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PMBUS_CRG8_US
E_IP

PMBUS_ALERT_R
ESPONSE_ADDR

PMBUS_SLAVE_A
DDR_MAX

ARV RA—FM+EZFAAT IR/ EAE LT -2 ZE_MAX
(1)+PEC (1)) + 3
PEC DEEHEZRET HEERME, "TMCU ICBHELTLSEERSR 0
ERTB) M (T—ILEFERLTEET SN ZEHEET

)" DMEHRET D, MCUITEH L TWSEEREHERT 5546

(&. r_pmbus_nwk_AddCrc8 () B§%(< CRCEREFZHEALI-a—F
EFA—YMNEELF-LTTMCOU IZBE&H LTS EERZERAT
B)IZEBLTLIEZEL,

R_PMBUS_Master_RecevieARA ZXE1TECIEE 9 5 ALERT fF#R=Z1E  0x0C
FAOBIEXENDAL—TF7 KL A (ARA) , SMBus DEHRIZEEML L 1-{E
FEELTLET,

PMBUS < X% APl DS THEETESRAL—T7 FLRDKRK 0x80
ENEETYT,
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I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.1.8 PMBus Master > O—
PMBus Master Application i 28O —% 5.1.8.1IEIZ. PMBus Master APl D7 —% 5.1.8. 2 1H(Z,

PMBus Master K5 A /\&E D 27O0—% 5 1.8.31BIZ;RLET, % F PMBus Master Middleware ERIZDULVNTIX
Oz ba—FREISELESLY,

5.1.8.1 PMBus Master Application -7 O—

PMBus Master Application 81 PC & MDEIE. H & U PMBus Master Middleware & HI{E9 5 APl O3 —)L
#{TULVET, PMBus Master Application B3 7 O0—Z%LITFIZSRLET . RSCI11 IZEEET 5 PAD KD TR

DlF. AX—r AV T4 L— A TERLEI—FALDEREHREEKRLET,

778 PMBus Master Application S EEKOME I O—ZT7AC Y Fa—FZITSBEELY,

° PMBus master &{f#}E& 7 O0—

main program

I Start I

EEAEiLE |

UARTT — X ZEFHILE
pmbus_demo_uart_ctrl_read_buf

while (1)

End

UARTEET — 2 QEEN/T 7'V
T— s vARSREEFLE
pmbus_demo_update_sequence

UARTZIE T — 2 IZE T L 7=PMBUS
APIDEITHLE

pmbus_demo_pmbus_execute

UART3E{E 12 & 2 PMBUS APID 1T
TEE/PMBUS 2127 — F DiRfEH1E
pmbus_demo_notify_result

uart receive interrupt

Interrupt Start

i

SIET— 207 — AR/
7 7~

End
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uart transmitend interrupt

Ilnterrupt Star‘tl

AIE

d

AA IBADUARTEER TR

r_Config_RSCI11_callback_transmiten

Hl

End

PMBUS transmit/receive interrupt
(r_Config_RICO_transmit_interrupt/
r_Config_RICO_receive_interrupt)

Interrupt Start

7 [EHLE

PMBUS Middleware FIERRAEF = v

L=

PMBUSEE(E T — 4 ZEF — 2 DEE

End

B PMBus Master BH%% ¥fiooO—

® main

I Start I

SendByte()

ret =r_pmbus_apul_ret =
pmbus_demo_init()p Start

ret = PMBUS_RET OK

TRUE

End

pmbus_demo_main()
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® pmbus_demo_main

Start

while(1) while (true 1= 1 pmbus_demo_uart_ctrl_re
s_st_uart_rx_data.b_recv_flag) ad_buf()
pmbus_demo_update_seq
uence()
[pmbus_demo_uart_ctrl_cle
ar_buf()

pmbus_demo_update_stat
us(E_MAIN_STATUS_PMBU

TRUE 5_ACTIVE)

E_MAIN_STATUS_REV_COMP
==5_e_main_status

ul ret =

pmbus_demo_pmbus_exec,
ute()

pmbus_demo_update_stat
us(E_MAIN_STATUS_PMBU
5_COMP)

RET_OK ==ul_ret

ul_ret =
pmbus_demo_response()
pmbus_demo_notify_resul l
o)

pmbus_demo_notify_event]
(E_UART_EVENT_COMMA
ND_END)

pmbus_demo_update._stat
us(E_MAIN_STATUS_IDLE)

s_u2_seq_index =
E_MAIN_STATUS_PMBUS_co |TRUE SEQ_INDEX_IDLE

MP ==5_e_main_status
pmbus_demo_notify_resul
)

pmbus_dema_notify_event
(E_UART_EVENT_COMMA
ND_FAIL)

U

pmbus_dema_update_stat
us(E_MAIN_STATUS_IDLE)

TRUE
RET_ERROR ==ul_ret ulret = RET_OK
End
® pmbus_demo_init
l Start |
ret =
pmbus_demo_system_init
()
pmbus_demo_system_dein
it()
TRUE
ret I= PMBUS_RET_OK

End
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® pmbus_demo_update_status

Start

s_e_main_status = e_status

s_u2_seq_index =

E_MAIN_STATUS_IDLE == |TRUE SEQ_INDEX_IDLE

e_status

End

® pmbus_Demo_notify_result

I Start I

ul_packet_result =
(uint8_t)s_e_packet_re

ul_ret =
r_uart_ctrl_conv_DecToStrCont
(&s_ul_pmbus_ret, 1,
ul_pmbus_ret_str,
&u2_temp_tx_size)

ul_ret =
r_uart_ctrl_conv_DecToStrCont
(&ul_packet_result, 1,
TRUE ul_packet_ret_str,
&u2_temp_tx_size)

RET_OK == ul_ret

u2_tx_size =
(uint16_t)sprintf((char*)s_ul_u
art_tx_buf,
"%s%5%5%s",
TRUE p_pmbus_message_return_res,
RET OK==ul ret ul_pmbus_ret_str,
- - p_pmbus_message_packet_res
ul_packet_ret_str)

drv_ret =
R_Config_RSCI11_Serial_Send(s
_ul_uart_tx_buf, u2_tx_size)

TRUE ul_ret = RET_ERROR
MD_OK !=drv_ret
FALSE pmbus_demo_update_status(E
_MAIN_STATUS_RESPONSE_BU
SY)
u4_time =0
while
TRUE ((E_MAIN_STATUS_RESPONSE
RET OK ==ul ret _COMP !=s_e_main_status) ]
_ - 88& —_— ud_time++
(UART_RESPONSE_TIMEOUT_
TIME > u4_time)

End
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® pmbus_demo_response

I Start I

pmbus_demo_notify_event(
E_UART_EVENT_RESP_START]|
)

s_st_pmbus_command_check
_table[s_st_pmbus_data.u2_c
ommand_index].e_resp_type

ul_ret =
r_uart_ctrl_conv_DecToStrCont
. (s_ul_pmbus_temp_rx_buf,
E_RESPONSE_TYPE_HEX s_u2_pmbus_rx_size,
s_ul_uart_tx_buf, &u2_tx_size)

s_st_pmbus_command_check
_table[s_st_pmbus_data.u2_c
ommand_index].e_resp_type

E_RESPONSE_TYPE_DECIMAL ul_ret =
s_st_pmbus_command_check r_uart_ctrl_conv_DecToStr2Byt
_table[s_st_pmbus_data.u2_c e
ommand_index].e_resp_type (s_ul_pmbus_temp_rx_buf,

== s_u2_pmbus_rx_size,
E_RESPONSE_TYPE_DECIMAL _ s_ul_uart_tx_buf, &u2_tx_size)

UNSIGNED
default
drv_ret =
R_Config_RSCI11_Serial_Se!
TRUE nd(s_ul_uart_tx_buf,
RET_OK == u1_ret u2_tx_size)

TRUE
ul ret =RET_ERROR
MD_OK !=drv_ret
FALSE mbus_demo_update_statu
s(E_MAIN_STATUS_RESPO
NSE_BUSY)
ud_time =0
while
TRUE ((E_MAIN_STATUS_RESPONSE
TRUE RET OK ==ul ret _COMP l=s_e_main_status)
- - 88 ud_time++
0< (UART_RESPONSE_TIMEOUT_
s_u2_pmbus_rx_size TIME > u4_time)
FALSE ul_ret =RET_OK
End
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pmbus_demo_pmbus_execute

I Start I

(TRANS_READ_BYTE ==
s_st_pmbus_data.ul_transaction)
(TRANS_READ_WORD ==
s_st_pmbus_data.ul_transaction)
TRANS_BLOCK_READ ==
s_st_pmbus_data.ul_transaction)
((TRANS_RESERVE ==
s_st_pmbus_data.ul_transaction}) && (0
== p_tx_buf[0]))

(TRANS_SEND_BYTE==
s_st_pmbus_data.ul_transaction)
(TRANS_WRITE_BYTE ==

s _st_pmbus_data.ul_transaction)
(TRANS_WRITE_WORD ==
s_st_pmbus_data.ul_transaction)
TRANS_BLOCK_WRITE ==

s _st_pmbus_data.ul_transaction)
((TRANS_RESERVE ==
s_st_pmbus_data.ul_transaction) && (1
== p_tx_buf[0]))

((TRANS_PROCESS_CALL ==
s_st_pmbus_data.ul_transaction)
(TRANS_BLOCK_PROCESS_CALL ==
s_st_pmbus_data.ul_transaction)
((TRANS_RESERVE ==
s_st_pmbus_data.ul_transaction) &%& (2
== p_tx_buf{0])))

s_ul_pmbus_ret =
R_PMBUS_Master_Read(s_st_p
mbus_data.ul_slave_addr,
st pmbus_data.ul _command
p_rx_buf,

TRUE &s_u2_pmbus_rx_size,
&s_e_packet_result)
s ul pmbus_ret =
R_PMBUS_Master_Write(s_st_
pmbus_data.ul_slave_addr,
_st_pmbus_data.ul_command
p_tx_buf,
TRUE Bs_st_pmbus_data.u2_tx_index
&s_e_packet_result)
s_ul_pmbus_ret =
R_PMBUS_Master_WriteRead(s
| st_pmbus_data.ul_slave_addr,
_st_pmbus_data.ul_command
p_tx¥buf,
s_st_pmbus_data.u2_tx_index
TRUE p_rx_buf,
&s_u2_pmbus_rx_size,
&s_e_packet_result)
FALSE

TRUE

ul_ret = RET_ERROR

ul_ret = RET_ERROR

PMBUS_RET OK l==
s_ul_pmbus_ret

FALSE

End

ul ret =RET_OK
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® pmbus_demo_uart_rev_cal Iback

I Start I

s_ul_uart_rx_buf[s_u2_rx_w_inde
x++] =5_ul_uart_rx_relay_buf[0]

TRUE

s_u2_rx_w_index =0

s_u2_rx_w_index >
UART_RX_BUF_SIZE

R_Config_RSCI11_Serial_Receiv
e(s_ul_uart_rx_relay_buf, 1)

End

RO1AN76
Jan.14.25

60JJ0100 Rev.1.00

RENESAS

Page 82 of 177



RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® pmbus_demo_notify_event

I Start I

*p_ul_message =
(uint8_t*)sp_pmbus_message_tabl
e[e_event]

drv_ret =
R_Config_RSCI11_Serial_Send(p
_ul message,strlen(sp_pmbus_
message_table[e_event])

TRUE

pmbus_demo_update_status(E_|
MAIN_STATUS_RESPONSE_BUS

Y)

ud_time =0

MD_OK ==drv_ret

End

® pmbus_demo_update_sequence

l Start I

SEQ__INDEX_IDLE == TRUE

while

((E_MAIN_STATUS_RESPONSE
_COMP !=s_e_main_status)

&&

(UART_RESPONSE_TIMEOUT_
TIME > u4_time)

ud_time++

s u2 seq_index

SEQ_INDEX_SLAVE_ADDR == | 1 RUE

pmbus_demo_seq_idle()

s_u2_seq_index

SEQ_INDEX_RX == TRUE

pmbus_demo_seq_addr()

s_u2_seq_index

s_u2_seq_index >= TRUE

pmbus_demo_seq_rw()

SEQ_INDEX_COMMAND

End

pmbus_demo_seq_cmd()
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® r_Config RSCI11_callback_transmitend

Start

g

pmbus_demo_update_status(E_
MAIN_STATUS_RESPONSE_COM
P)

FIEEER,

End

® r_Config _RSCI11_callback_receiveend

Start

g

pmbus_demo_uart_recv_callbac

k()

I EEER,

End

® r_Config RSCI11_cal lback_receiveerror

Start

g

pmbus_demo_notify_event(E_U
ART_EVENT_RECEIVE_ERROR)

R EBER,

End
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5.1.8.2 PMBus Master API #f7 O—

PMBus Master API ZfId PMBus Master Middleware ERDHI{EIZ{TLNET , PMBus Master APl ERD 7 0—% LU

TIZRLET,

® R_PMBUS_Master_Open

Start

TRUE

g_st_pmbus_ctrl.b_open_flag
==true

ret =PMBUS_RET_OPEND

TRUE

ret == PMBUS_RET_OK

((PMBUS_BUF SIZE_ MIN >
p_st_cfg->u2_rx_size) ||
PMBUS BUF SIZE MAX <=
p_st cfg->u2_rx_size)) | |
(NULL == p_st_cfg-
>p_ul_rx_buf)|]|
((PMBUS_BUF SIZE MIN>
p_st_cfg->u2_tx_size) ||
PMBUS_BUF_SIZE_MAX <=
p_st cfg->u2_tx_size)) ||
(NULL == p_st_cfg-
>p_ul_tx_buf))

TRUE

TRUE

ret== PMBUS_RET_OK

r_pmbus_app_InitCtrl()

TRUE

r_pmbus_nwk_StartMastel

ret== PMBUS_RET_OK

return ret

End

® R _PMBUS_Master_Close

Start

b_open_flag=true

r_pmbus_nwk_StopMaster|

0

g_st_pmbus_ctrl.b_open_flag
=false

End

ret = PMBUS_RET_PARAM
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R_PMBUS_Master_Write

I Start I

ul_transaction =
(s_pmbus_cmd_transaction_t
able[ul_command] & 0xF0)

(PMBUS_SLAVE_ADDR_MAX <
ul_slave_addr) ||
(NULL == p_e_packet_result)

TRUE

ret == PMBUS_RET_OK

TRUE

ret = PMBUS_RET_PARAM

ret == PMBUS_RET_OK

TRUE

TRUE

g_st_pmbus_ctrl.b_open_flag
I=true

ul_transaction ==

ret =
PMBUS_RET_NOT_OPENED

PMBUS_TRANS_SEND_BYTE

ul_transaction ==
PMBUS_TRANS_WRITE_BYTE

ret =

r_pmbus_app_SendByte()

ret = PMBUS_RET_PARAM

ret =
r_pmbus_app_WriteByte()

ul_transaction ==
PMBUS_TRANS_WRITE_WOR
D

ret = PMBUS_RET_PARAM

TRUE
u2_tx_len ==0

FALSE

TRUE
(1 ==u2_tx_len) && (NULL !=

p_ul_tx_buf)

FALSE

(2 ==u2_tx_len) && (NULL != 1RUE
p_ul_tx_buf)
FALSE

ret =
r_pmbus_app_WriteWord(
)

(PMBUS_BLOCK_SIZE_MIN <=|TRUE

ret = PMBUS_RET_PARAM

u2_tx_len) &&

ul_transaction ==
PMBUS_TRANS_BLOCK _WRIT
E

ul_transaction ==
PMBUS_TRANS_WRITE_QUICK

ul_transaction ==
PMBUS_TRANS_PROCESS_CAL
L
ul_transaction ==
PMBUS_TRANS_BLOCK_PROC
ESS_CALL

PMBUS_BLOCK_SIZE_MAX >=
u2_tx_len) &&

FALSE

ret =
r_pmbus_app_Blockwrite()

(NULL !=p_ul_tx_buf))

ret =
r_pmbus_app_QuickWRite

return ret

End

ret = PMBUS_RET_PARAM

ret = PMBUS_RET_PARAM
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® R_PMBUS_Master_Read

I Start I

ul_transaction =
(s_pmbus_cmd_transaction_t
able[ul_command] & OxOF)
TRUE
[(PMBUS_SLAVE_ADDR_MAX < ret = PMBUS_RET_PARAM
ul_slave_addr) ||
(NULL == p_u1_rx_buf) Il
(NULL==p_u2_rx_len) ||
(NULL == p_e_packet_result))
ret =
TRUE
g st_pmbus_ctrl.b_open_flag PMBUS_RET_NOT_OPENED
TRUE 1=true
ret == PMBUS_RET_OK
TRUE
ret == PMBUS_RET_OK
ul_transaction ==
- ret =

PMBUS_TRANS_READ_BYTE

r_pmbus_app_ReadByte()

*p_u2_rx_len =1

TRUE

ret == PMBUS_RET_OK

FALSE

*p_u2_rx_len =0

ul_transaction ==
PMBUS_TRANS_READ_WORD

ret =
r_pmbus_app_ReadWord()

*p_u2_rx_len =2

ret == PMBUS_RET_OK

*p_u2_rx_len =0

ul_transaction ==
PMBUS_TRANS_BLOCK_READ

ret =
r_pmbus_app_BlockwriteR
ead()

ul_transaction ==

PMBUS_TRANS_PROCESS_CAL
L

ul_transaction ==

PMBUS_TRANS_BLOCK_PROC
ESS_CALL
ul_transaction ==
PMBUS_TRANS_RESERVED

ret = PMBUS_RET_PARAM

return ret

End
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R_PMBUS_Master_Wr iteRead

l Start I

ul_transaction =
(s_pmbus_cmd_transaction_t
able[ul_command] & 0x0F)

(PMBUS_SLAVE_ADDR_MAX <
ul_slave_addr) ||
NULL==p_e_packet_result))

TRUE

ret == PMBUS_RET_OK

TRUE

ret = PMBUS_RET_PARAM

ret == PMBUS_RET_OK

TRUE

TRUE

g_st_pmbus_ctrl.b_open_flag
I=true

return ret

End

ul_transaction ==

ret =
PMBUS_RET_NOT_OPENED

PMBUS_TRANS_PROCESS¥call

ul_transaction ==
PMBUS_TRANS_READ_BYTE

ul_transaction ==
PMBUS_TRANS_BLOCK_PROC
ESS_CALL

ul_transaction ==
PMBUS_TRANS_RECEIVE_BYT
E
ul_transaction ==
PMBUS_TRANS_READ_BYTE
ul_transaction ==
PMBUS_TRANS_READ WORD
ul_transaction ==
PMBUS_TRANS_BLOCK_READ
ul_transaction ==
PMBUS_TRANS_RESERVED

ret = PMBUS_RET_PARAM

ret =
r_pmbus_app_ProcessCalle

*p_u2_rx_len =2

*p_u2_rx_len =0

(2 1=u2_tx_len) || TRUE
p_ul_tx_buf) ||
(NULL == p_ul_rx_buf) |]
(NULL == p_u2_rx_len)
TRUE
ret == PMBUS_RET_OK
TRUE
ret == PMBUS_RET_OK
FALSE
(PMBUS_BLOCK_SIZE_MIN > || RUE
u2_tx_len) ||
(PMBUS_BLOCK_SIZE MAX <=
u2_tx_len) ||

(NULL == p_u1_tx_buf) |]
(NULL == p_ul_rx_buf) |]
(NULL == p_u2_rx_len))

ret == PMBUS_RET_OK

ret = PMBUS_RET_PARAM

ret = PMBUS_RET_PARAM

ret =
r_pmbus_app_BlockProces
sCalle()
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® R_PMBUS_Master_Enabl

l Start

|g_st_pmbus_ctrl.b_pec_flag=
true

End

® R_PMBUS_Master_Disab

Start |

ePEC

| ePEC

g_st_pmbus_ctrl.b_pec_flag=
false

End

® R _PMBUS_Master_Recei

l Start I

veARA

TRUE

g_st_pmbus_ctrl.b_open_flag
I=true

TRUE

ret = PMBUS_RET_OPENED

ret == PMBUS_RET_OK

TRUE

(NULL == p1_ul_rx_buf ) ||
(NULL == p_e_packet_result)

TRUE

ret == PMBUS_RET_OK

return ret

End

ret =

0

r_pmbus_app_ReceiveByte

ul_ret = PMBUS_RET_PARAM
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5.1.8.3 PMBus Master FS 4/ /&7 O—

KS A /\E L RX26T TIZRAY— ka2 T4 5 L—42 TEMT 53— KH 5 PMBus Master AIB([ZEHET
—EBEELTET, TEASICDULNTILS. 1.4 PMBus Master Driver 8D ARET AL X%

L\ % PAD RIDFREREASAMEIEERFRE T Y FT

® r_Config_RIICO transmit_interrupt

| Start

_01_IIC_MASTER_SENDS_ADR_7_
W == g_riicO_state

TRUE

_0D_IIC_MASTER_TRANSMIT ==

g_riic0_mode_flag _02_IIC_MASTER_SENDS_ADR_10A

_W ==g_riicO_state

_04_1IC_MASTER_SENDS_ADR_10B
== g_riic0_state

_05_1IC_MASTER_SENDS_DATA ==
g_riic0_state

SRS

LARE |2 E8%R, I EEER,

End

® r_Config_RIICO_receive_interrupt

I Start I

L
_08_IIC_MASTER_RECEIVES_START
==g_riicO_state

g_riicO_rx_count <
_08_1IC_MASTER_RECEIVES_DATA g_riicO_rx_length
==g riic0_state

TRUE

RICO.ICDRT =
(uint8_t)(g_riicO_slave_address <<
1)

g_riicO_state =
_05_|IC_MASTER_SENDS_DATA

g_riic0_tx_length =
g_riic0_tx_count

AR

g

_DA_IIC_MASTER_RECEIVES_STOPP
ING == g_riic0_state

default
r_User_RIICO_callback_rece

ive

—EDAEIF AR, FTEEEEMR,

End

r_User_RIICO_callback_rece]
ive
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® r_Config_RIICO_calIback_transmitend

Start

|

r_ pmbus_app int Transmi
tEnd(g _riicO_tx_length)

L E B,

End

® r_Config_RIICO_cal Iback_receiveend

Start

g

r_pmbus_app_int_Receive
End()

T EERE.
End

® r_Config_RIICO_callback_error

Start

g

r_pmbus_app_int_Notify(E
_PMBUS_INT_EVENT_ARB_|

status == MD_ERROR1

LOST)

RIICO.ICSR2.BIT.AL=0U

=L
status == MD_ERROR2

r_pmbus_app_int_Notify(E
_PMBUS_INT_EVENT_NAC
K)

status == MD_ERROR3

1==RIICO.ICSR2.BIT.STOP

status == MD_ERROR4

TRUE

defalt

—EOINEE B, FIFIIEBEEM,

End

RIICO.ICSR2.BIT.NACKF = 0U
RIICO.ICSR2.BIT.STOP = 0U;

_0C_IIC_MASTER_RECEIVE ==
g_riicO_mode_flag

TRUE

RIICO.ICMR3.BIT.WAIT = 0U

r_pmbus_app_int_Notify(E_PM
BUS_INT_EVENT_STOP_ERROR)

FALSE

r_pmbus_app_int_Notify(E_PM
BUS_INT_EVENT_STOP)
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® r_User_RIICO_callback_receive

Start

r_pmbus_app_int_Receive(
g_riic0_rx_count,
&g _riicO_rx_length)

u2_current_rx_length = TRUE

g_riicO_rx_length

AEHILEMRATA S,

End

® R Config_TMRO_Start

Start

TMRO.TCNT.BYTE =0U

IR(TMRO, CMIAO) = 0U;
IEN(TMRO, CMIAO) = 1U;
TMRO.TCCR.BYTE =

08 _TMR_CLK_SRC_PCLK |
_06_TMR_PCLK_DIV_8192;

I E B,

End

g_riic0_rx_length =
u2_current_rx_length

TRUE

1< (g_riicO_rx_length -

g_riic0_rx_count)

® r_Config _TMRO_cmia0_interrupt

Start I

r_pmbus_app_int_Notify(E!
| PMBUS_INT_EVENT_M_TI
MEOUT)

TR FEEER

End

g_riicO_state =
_09_IIC_MASTER_RECEIVES_DATA

RIICO.ICMR3.BIT.ACKWP = 1U;
RIICO.ICMR3.BIT.ACKBT = 0U;

2 < (g_riicO_rx_length -
g_riicO_rx_count)

TRUE

RIICO.ICMR3.BIT.WAIT = 0U;
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5.2 PMBus Salve VI +ox7

PMBus Slave @Y 7 k™ x 7. 21 PMBus Slave V7 k9 7EZa—ILIER RX26T HIL—2). B&
UE 22 PMBus Slave Y7 ko 7EDa—ILER RATI JIL—NITRTEY . 2—HF 7TV 75— 3
VE. SR TE. FSANEIZHFEINET, FSA/ EBIXRX26T YIL—TTIERAI—hk a2 T+«
JL—BTERT BV I 927 %. RT3 FIL—TTIEFSP TEKT AV I bz 75 FnFNFERAL.
—B&RIZ PMBus Slave EMEZITS ADBEZ L TWVET, RX26T JL—TDYIT I T7DIANLT - T74
IV ER 2412, RT3 T IL—TDVY I Rz T7DITAILE - T7AIILERER 25 I2RLET,

% 24 PMBus Slave RX26T 4 L4 - 77 4 JLAERL

T+ IS4 7714I)% o

pmbus_app¥ r_app_main.c PMBus TELVATLDAATOT S L, (A—HF7F
Jir—<3Y)
E—A2Y T ILDmain 774 I)LIZPMBus D—HTF T
=3 NBEEMLEERELZYET,

pmbus_app¥ r_app_board_ui.c E—ESYUTILOR—FUIHDE=F LE—2HIHZEIT
5780453 4,
BEDE—2Y > TILIZSW N ON DIFEEDE—4 [EERH
mEEHEIA S MELTHERALET,

pmbus_app¥ r_app_main. h PMBus TEVRATLDAA V> TAT S LTHERTHIAY

BI274),

E—4Y T ILDmain 774 )LIZPMBus DaA—H7 T

—a BEEMLEERELRY ET,

PMBus Middleware @7 1) sr— 3 V&,

PMBus Middleware @7 74— a VB THERT Y

TI274),

PMBus Middleware v kT —4 &,

PMBus Middleware ®#v kD — B THERT H~AV S

T74I,

r_pmbus_wrapper_slave.c | PMBus Middleware @ K5 A /ABIZH VT, RX26T &
RAGTS D K5 A /NAPl DERZRINT 55 v /\BHE TR
A

r_pmbus_wrapper_slave.h  PMBus Middleware ® KS A /BN S v/ \EAHKDA v E
74,

r_pmbus_app_slave. ¢
r_pmbus_app_slave. h

pmbus_slave¥
pmbus_slave¥

r_pmbus_nwk_slave. ¢
r_pmbus_nwk_slave. h

pmbus_slave¥
pmbus_slave¥

pmbus_slave¥

pmbus_slave¥

src¥smc_gen¥Co

Config _RIICO.c

PMBus Middleware ® KS A /B, R<¥— k-2 744

nfig_RIICO¥ L—ATERT %,

src¥smc_gen¥Co | Config RIICO. h PMBus Middleware @ KS A /\BERT EZIAVET7A
nfig_RIICO¥ o AR— b -2V T 49 L—2TERKT B,
src¥smc_gen¥Co  Config RIICO_user.c PMBus Middleware @ KS A /\[E, AY— ka2 T4
nfig_RIICO¥ L—ATERT %,

src¥smc_gen¥Co | Config _TMRO. ¢ PMBus Middleware ® KS A /\B, A<¥— ka2 T4
nfig_TMRO¥ L—2TERT %,

src¥smc_gen¥Co | Config_TMRO. h PMBus Middleware ® KS A /\BERT A AV ET74
nfig_TMRO¥ Vo AR— bk -V T4 L—2TERT S,
src¥smc_gen¥Co | Config TMRO_user.c PMBus Middleware ® KS A /\B, AR— k-2 T7445
nfig_TMRO¥ L—32 TERT %,

src¥smc_gen¥Co - E—SYILTHERAT S R4/ B, AY—F+ -3V
nfig_CMTO¥ T4 L—32TERT S,

src¥smc_gen¥Co - E—AYUILTHERAT S R4/ B, AYX—F+ -3V
nfig_IWDT¥ T4 L—32TERT 5,
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src¥smc_gen¥Co - E—AYUINTHERAT S RIM4/1 B, RAYX—+ -3V
nfig_MOTORY T4 L—2TERT S,

src¥smc_gen¥Co - E—AYILTHERAT S R4/ B, A¥—F+ -3V
nfig POEY¥ T4 L—3TERT S,

src¥smc_gen¥Co - E—AYINTHERAT S RIM4/1 B, RAYX—F+ -3V
nfig_PORTY T4 L—2TERT S,

src¥smc_gen¥Co - E—AYILTHERAT S R4/ B, AY—F+ -3V
nfig S12AD2¥ T4 L—3TERT S,

motor_module¥ - E—EYUTILDI R TE

app¥ - E—SAYTNDAA T T ) r—2 3 U,

ATEVRATLTIEmIN THILIDT 7ML, BV,
board_ui 74 JLAA® r_app_board_ui.c [FEIL K&
MNoBRALET,

app¥cfg¥ r_app_control_cfg. h E—AYUTNLOaAV T4 T L—a VIEREEERT D
274,
E—4%ZAKR—FUl THIEAT S, “APP_CFG_USE_UI"
DIEZE" MAIN_UI_BOARD"[ZZEE L TL &Ly,

= 25 PMBus Slave RA6T3 74 JLH - 77 4 JLIERK
T+ IS4 274I)L% B=
pmbus_app¥ r_app_pmbus_main. ¢ PMBus TEVRATLDAA TGS L, (A—HF7T
Jir—<3Y)
E—2Y 2T ILD main 774 JLIZPMBus D1—HT7 F1)
F—a B EEMLUEZERERY T,
pmbus_app¥ r_app_pmbus_main. h PMBus TELATLDAATOTSLTHERTEZAY
TI274),
E—42Y 2T ILD main 774 JLIZPMBus DA—HT7 1)
F—a B EEMLUEZERELRY T,
pmbus_app¥ r_app_control_parameter PMBus TELVATLDAA VTATSLTHERATIAY
.h TI74),
E—R2Y 2 TILD r_mtr_control_parameter. hd 7 7 A
WREEBLEZDAD I 74,
pmbus_app¥ r_app_motor_parameter.h PMBus TELATLDAA VTATSLTHEATEZAY
TI74),
E—FYTILOD r_mtr_moter_parameter. h D7 7 A JL
BEEBLE-OH#DT 74,

pmbus_s |lave¥ r_pmbus_app_slave. ¢ PMBus Middleware @7 7)o — 3 Vg,

pmbus_s | ave¥ r_pmbus_app_slave. h PMBus Middleware @7 71— a VEBTHEAT S Ay
TI74),

pmbus_s|ave¥ r_pmbus_nwk_slave. ¢ PMBus Middleware v kO —2 &,

pmbus_s | ave¥ r_pmbus_nwk_slave. h PMBus Middleware %y hJ—H B THEAT AV S
74,

pmbus_s |ave¥ r_pmbus_wrapper_slave.c | PMBus Middleware @ K5 A /ABIZFHULVT., RX26T &
RABTS D KA /NAPI DESZRINT 55 v/ \BEETHE

A,

pmbus_s|ave¥ r_pmbus_wrapper_slave.h | PMBus Middleware ® KS A /\BD S v/ \E#ED~N VS
74,

pmbus_s | ave¥ r_smbus_slave. ¢ PMBus Middleware @ SMBus K5 A4 /\[&,

FSP®D r_iic b slave.c IS LET,
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pmbus_s|ave¥

pmbus_slave¥

pmbus_slave¥

ra¥fsp¥src¥r_g
pt¥

ra¥fsp¥inc¥api
¥

ra¥fsp¥inc¥ins
tance¥

ra¥

ra_cfg¥

ra_gen¥

motor_module¥
src¥

5.2.1

r_smbus_slave. h

r_smbus_slave_api.h

r_smbus_slave_cfg. h

r_gpt.c

r_tiemr_api.h

r_gpt.h

PMBus Slave B> —4o > X

PMBus Middleware @) SMBus KS A /INBDAYE T 74
Lo

FSP®D r_iic b slave. h IZHESLET,

PMBus Middleware @ SMBus KS A /I\BDOA Y X T 7 A
Lo

FSP® r_i2c_slave api.h IZ#AL LE 9,

PMBus Middleware @ SMBus KS A4 /A\BOAYHE T 74
L,

FSPD r_iic_b_slave cfg. h ICHAXELET,

FSP T4 A9 % PMBus Middleware 8 & U, E—4 52T
IWTERTS FZ14/3,

FSP T4 9 % PMBus Middleware 8 & U, E—4H > T
LWTHERTEFSANBOANYT T 74,

FSP T4 R{d % PMBus Middleware 8 & U, E—4H 2T
LWTHERTEIFSIANBOANYT T 7L,

FSP TAERT HDE— R YU TINTHERT B KSA %S
OREI 7ML,

PMBus Middleware ® KS A /B, AY— k-2 744
L—4 CTERT 5,

PMBus Middleware ® K5 A /A, AX—k 22744
L—32 TERT 5,

E—AYUTILDOI RILD = TE
E—RYUTNDAALT T r—2 3 VR,
ARTEVRATLTIL srctapplication¥main 74 )LD
T7AIVEIL FRAENGBRNLET,

PMBus @< > KIz&d 1= Write EifE. Read )4E. Write/Read EifE. & LU Alert Response EffEIZDLY
T. WriteBE>—4 X %K 32 &E 33(2, Read fEL—4~ > R & Write/Read EifE S —4 U R %K 34
&R 3512, Alert Response 1w 36 & 37I12RLET . ELEETHERAEY % API BA%E 5. 2. 3 &I
PMBus Slave BA${—E % CSEB &L,

JERIAE AN

BEHFEUHEL (2 X)
D) 2—>

[—F AR KEND FLAI]
BHTFUHL (B2RY)
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NOTE : statusZe_pmbus_nwk_status_s tCEZERL TWIEZEZEEL CERELTVWET,
resultlde_pmbus_packet_result_s_t CE&ZRL TWIERLEZER L TRELTVWET,

main process

PMBus

RICTXI

interrupt

RIICRXI

RIICEEI

Middleware

call R_PMBUS_SIavej_Open '
call R_Config_RIICd_SIave_Sta rt

call R_Config_RIICOiSIave_Receive

interrupt

H
H

1

1

- 1

execute motor module main loop !
\ H

1

1

H

H

H

alt: first detection

interrupt

Receive empty interrupt

Start condition detect interrupt

i

: °
icall|start callback

1

3

alt:receive first byte (read slave address) and write ]

call start callback

Update status (RX)

read ICDRR (dummyiread)

a

t:PEC enabled |

L

calculate PEC data

rom slave address

alt:receive over second byte

command)

]

call receive callback

|

;
check command code
H

set ICDRR to rx buffi

r

alt:command is write command ]

Update result (CM

Check command is ISUpported

S----
<
>
=]

oo

v

alt: data_size < data_len (dat

o |-F----

)

|

S pe—

C

Il receive callback z

| NP Rp—
T
'
'
'
'
1
'
'
'
'
'
'
1

—

g o S

set ICDRR to rx buffer

Continuéd on next
p?ge

32 PMBus Slave Write 270 ~)

Lo o—r o RE (1/2)
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

PMBus RIICTXI RIICRXI RIIC EEI
Middleware interrupt interrupt interrupt

main process

i Stop condition detect

call receive end callback

.

Update status (IDLE)

call R_Config_TMRO._ Stop

alt:rxIndex=0 ‘
U?date result (CMD! QCMD)

alt:result = CMD_COMP or result = CMD_QMC

alt:PEC enabled |

el {O}----

calculate PEC dataifrom rx_buffer

4_‘ .

call command|execute callback

exexute motor coritrol
i
i
i
__________________ »

Update result (OK)

call R_Config_RIICOSlave_Receive

g g g g g

[alk

execute supplementary processing for mptor control/PMBUS control

alt: system stop by user l E

call R_PMBUS_Slave_Close .
] call R_Config_RIICO_Slave_Stop

g S S

33 PNBus Slave Write R IO FILDS—~ o AE (2/2)
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

NOTE : statuslde_pmbus_nwk_status_s t CEERL TWHIERLEZEKL TRBELTVWET,
resultiZe_pmbus_packet_result_ s tTEZRL TWIERLEEE L TREBLTWET,

PMBus RICTXI RIICRXI RIICEEI

main process
P Middleware interrupt interrupt interrupt

RIICTEI
interrupt

T T T
'

call R_PMBUS_SIavej_Open
call R_Config_RIICO; Slave_Start

call R_Config_RIICOLSIave_Receive

alt: start ;

['call R_Config_TMRO; Start

execute motor moddle main loop ‘ ‘
Update status (START)

Receive empty interrupt
[ ]

i
'
T
'
'
'
'
'
'
'
'
'
s

[ ]
call start callback

alt:receive first byte (read slave address) \

read ICDRR (dummy: read)

3 Update status (RX) ; ;
| b ------------------------------------- - |

alt:receive second byte (command) \ 3 i
; set ICDRR to rx buffer

call receive callback
check command code
i

alt:command is write command |
T

Update result (CMD_WAIT)

alt: data_size < data_len (dat

set ICDRR to rx buffer

call receive callback :’

a
3 [ No operation i 3

alt: data_size == data_len (last data) [

set ICDRR to rx buffer

Continued on nexti page

'
'
'
'
'
'
'
'
'
'
'
'
'
'
T
'
'
'
i
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
T
'
'
'
'
'
'
'
'
'
'
'

i calcurate PEC data ffom rx_buffer

ﬁdate result (CMD:COMP) :
alt:PEC enabled | 1 1

i
T
'
'
'
'
'
'
'
'
'
'

T
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Start condition detect interrupt
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

main process

PMBus

RIICTXI

RIICRXI

RIICEEI

RIICTEI

Middleware interrupt interrupt interrupt interrupt
alt:transmit interrupt after detect restart condition | '
1 T Transmit empty interrupt

1 call start callback

alt:status is RX ] !
Update status (TX_RESP)

call command|execute callback

exexute motor coriltrol set response data to tx buffer

alt:PEC enabled |
| calcurate PEC data from tx_buffer

S

R_Config_RIICO_Slave_Send

i
i
i
1
1
i
i
i
i
;
1
i
i
i
1
1
1
i
"

| Set write buffer

alt:other |

data to ICDRT

E Transmit empty inte.rrupt
<@ '

Set write buffer data to ICDRT

]

Transmit end interrupt

r—o

E Stop condition detect interrupt

call transmit end callback I ®

call R_Config_TM Rb_Stop

-

Update status (IDLE)

il

Update result (OK

Ug L

il

-

alt: system stop by user

’ execute supplementary processing for m:otor control/PMBUS

call R_PMBUS_Slave_Close
call R_Conﬁg_RIICOiSIave_Stop

I. .................. 1

" 35 PMBus Slave Read BB L Ulrite Read T 0 I LD o—4 R E (2/2)
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/13C)IZ & % PMBus Master - Slave &15

NOTE : statusife_pmbus_nwk_status_s t CEZR L TWREZRZLZEKL TRRL TWET,
result/Xe_pmbus_packet_result s tCEERL TWAERZZEEL TERELTWET,

main process

PMBus
Middleware

RIICTXI
interrupt

RIICRXI
interrupt

RIICEEI

interrupt

RIICTEI
interrupt

call R_PMBUS_SIavej_Open

|

detect ALERT

call R_Config_RIICQ_Slave_Start

call R_Config_RIICOiSIave_Receive

execute motor module main loop

call R_PMBUS_Slave! SendARA

gty 10T

stopi2c driver

set ara flag

set response data

I
I
I
i
1
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
!
I

§

reset slave addres and restart i2c

tx buffer

alt:PEC enabled |

]

clear pec result

execute motor modyle main

1Start con

alt: start

to

call start callback

call R_Config_TMROj_Start

Update status (START)

Continued on next page

T
1
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
i
1
I
I
I
I
I
i
1
I
I
I
I
I
I
I
I
I
I
i
|
I
I
I
I
i
1
I
I
I
I
I
i
I
I
I
I
|

K
|
I
I
I
I
i
1
|

Y

dition detect interrupt
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12C/NR A 2% 7 —X(RIIC/I3C)IZ & % PMBus Master - Slave i#&{

a

RX Family/RA Family

o
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2
=
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| execute supplem

alt: chane normal protocol by user ‘

g

stopi2c driver
clear ara fla

L

reset slave addres

ule main loop

e

call R_PMBUS_Slav

execute motor mod

-
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

5.2.2 PMBus Slave 1REEER

PMBus Slave = KLY = 7 DIREEE (L. Application Layer & Driver Layer DR TREZEEB L TLVE
9, Application Layer [0 FaJLIREEDEIR, Driver Layer [T — 2 EZEHDEB LY ET,
Applicationi Layer MiKEEEFE#E 5.2. 2. 1 &ilZ. Driver Layer MIKAEEBF £ 5.2. 2. 2 &I RLET,

5.2.2.1 PMBus Slave Middleware Application Layer jRHEEFE

PMBus Slave @ Middleware Application Layer iKRE:ZE#5(L. PMBus Master ™5 MZEITfE A . IDLE MIKEE
THEELTWVET, TD#% PMBus Master mMbav Y FAEFShbdEavwy Fa—KRIZE&hE T, ZFiE.
ZE. BLUIS—VEDKEZEELEFT., UTH 38, 39. 40, 41, & 26, *& 27, & 28 IC
PMBus Slave @ Application Layer OKEEBFE R LET,

ara_flag = 0 (command receive mode)

E0C] Stop confition detect *5

[EoC] Stop confition detect

[E00]Open
[E05]Restart

[E08] Receive data

Stop confition detect

[err00] Open [EOA] Transmit data

[err05] Restart
[err0C] Stop confition detect

[err08] Receive data is error *3
[errOF] Timeout Detect

err07] slave address (write) detect with restart condition
[errQ9] slave address (read) detect with restart condition
[errOC] Transmit data is error *4

[errOF] Timeout Detect

ara_flag = 1 (ARA send mode) \

[EOC] Stop confition detect

pyconfition detect

[EOA] Transmit data

[err00]Open
[EO5]Restart

[E09]slave address
(read) detect

[err07] slave addr(write) detect with restart condition
[err09] slave addr(read) detect with restart condition
[errOA] Transmit data is error

[errOF] Timeout Detect

[err07]slave address(write) detect
[errOF]\IImeout Detect

[E04]SendARA

<

KR, FE. KFIHREDEBBSE. LU, Event ZBHRLET.
MR, FE, BFE. REHOBBE. LU, bvent ZBKRLET,
70 FILOEBIEFEZLUTITRLEY. [ EBTORKE: [Event] GERIER) | TRELTLET, )

[errOC] Stop confition detect

38 PMBus Slave Middleware Application Layer JREEEFSX
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

[Event —&]

X [Exx]IZ@EED Event, [errxx] (ZIEEHKEDZED Event ZEHKT 5,
E00/err0_Open ,E01_Close *1 ,E02_EnablePEC *1
E03_DisablePEC *1 , E04_SendARA ,E05/err05_Restart

E06_Interrupt (Start Condition detect)

E07/err07_Interrupt (Receive buffer full when the RW bit of the slave address is set to write) *2,
E08/err08_Interrupt (Receive Buffer Full ),

E09/err09_Interrupt (Transmit buffer empty when the RW bit of the slave address is read) *2,

EOA/errOA_Interrupt (Transmit Interrupt) ,EOB_Interrupt (Transmit End Interrupt) *1,
EOC/err0C_Interrupt (Stop Condition detect),
errOD_Interrupt (Arbitlation Lost) *1 ,errOE_Interrupt (NACK detect) *1 , errOF_Interrupt (Timeout Detect)

*1. JREEBRE(IFE LA L Event,
*2. AL—TJ7 FLRAZERIZ, Receive Buffer full interrupt A Transmit Buffer empty interrupt AFEAEY Zh L.
N—FE9z7RAL—TF7RELADORNE Y FMIIZKYRET S,
*3. LT DIHA(F PACKET RESULT ICZ5—a— F#E&E L. ERROR ~EBH T 5,
CRETABLRENY T 7Y A X &R T-15E, PACKET RESULT=DATA_SIZE
 RENY T ABEREINTUVELSES, PACKET RESULT=NOT_READY
C1EIBIZZELET—4% (A< Y R) BRYFR— +tD5HE, PACKET RESULT=CMD_NOT_SUPPORT
*4, LT DIHE(FPACKET RESULT ICZ5—a— F#E&E L. ERROR ~EBH T 5,
RGNy T BEEEINTULVELY, PACKET RESULT = NOT_READY
*5. PACKET RESULT ZHEFZE L a— IR\ v I EETT S, I—IL/Nv D #ETT D55 PACKET RESULT DIREEBRR 2SR,

39 PMBus Slave Application Layer iREEZBHEK (K 38 D#HE)
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

®  PACKET RESULT miKREZES

[E04)/[E05]

callback end*1

[Exx] *2 *3

[EOC] stop condition detect with
rx_index is zero (no receive data)

[E04]/[EO5]
if b_ara_flag == false
callback end*1

[E04]/[E05]

if b_ara_flag == true
callback end*1

[E04]/[E05]

»
>

[EO8] first receive data and
command is supported

[E09] slave address (read)
detect with restart condition
[EOC] Stop condition detect

[Exx] *2 *3

[Exx] *2 *3

[Exx] *2 *3

<ERROR>

[E04]/[E05]
callback end*2

40 PMBus Slave Application Layer JREE:ZEFEE PACKET RESULT

*1. A= NV IBEHEFVHLITY FUEBEZERT S,
*2. [ExX]IZUTDARY FOWT N EEKRT 5,
[E07/err071]
[E08/err08]
[E09/err09]
[EOA/err0A]
*. A=Y BEREFUVE LIS —BMNEERET 5.
<ERROR>IZUT DO WTFIhNEEKRT 5,
DATA_SIZE_ERROR
PEC_ERROR
TIMEOUT
INTERNAL_ERROR
NOT_READY
CMD_NOT_SUPPORT
4, =)LV VBEHETUHL RAGETTLEEZERT 5,

41 PMBus Slave Application Layer 1K#&:E# X PACKET RESULT (X 40 Dt E)
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

% 26 PMBus Slave Application Layer MIKEEEFE T (ara_flag=0 BF)
AElLara_ flag N0 DIZEDKREBBERERLET,
SEROFAKE 27 ICFEHTRELTHVET,

ARBIUR 21TORAILUTOREY EHYET,
- event [ APl BOEBERIEAL. BIYAAZERNTHERLET.
- status I&"e_pmbus_nwk_status_s_t"MEZZDERKRIETHERLET,
c NI KEHD) ] FEBNETEBTHIEEERLET,

T— CGREE>| (FREEICBBT A LEEKRLET,

TERROR KT S5—4>)1 X APl ORFEZERLET,

TPACKET RESULT KT 5—4>) 1 I&. APl 5%k p_e_packet_result) [C&HT DTS5 —EHREEKRLET,
s T [IREBB LAV EEZEKRLET,
- ERIEE 38 IZHITD ara_flag=0 DHBEDKREEBZEKLET,

EEHEIE 38 I2H1T5 ara_flag=1 DIEADKREBBEEKLET,

IDLE START RX TX_RESP ERROR *5
E00/err00_Open - - - - —
IDLE*7 IDLE*7 IDLE*7 IDLEx*7 IDLEx*7
EO1_Close - - - - -
E02_Enab | ePEC - - - - -
E03_DisablePEC - - - - -
E04_SendARA - - - - —
ara_flag = 1 IDLE IDLE IDLE IDLE
PACKET RESULT PACKET RESULT PACKET RESULT PACKET RESULT
(0K) (0K) (0K) (0K)
ara_flag = 1 ara_flag = 1 ara_flag = 1 ara_flag = 1
E05/err05_Restart - - - - -
ara_flag = 0 IDLE IDLE IDLE IDLE
PACKET RESULT PACKET RESULT PACKET RESULT PACKET RESULT
(0K) (0K) (0K) (0K)
ara_flag = 0 ara_flag = 0 ara_flag = 0 ara_flag = 0
E06_Interrupt - - - - -
(Start START
Condition detect)
E07/err07_Interrupt - if (detect start PACKET RESULT PACKET RESULT -
(Receive Buffer condition) (PEC_ERROR) (PEC_ERROR)
Full with slave - - -
address is write) RX ERROR ERROR
E08/err08_Interrupt - - read receive data PACKET RESULT -
(Receive Buffer from ICDRR (INTERNAL)
Full ) if (rx_index over -
buffer size) ERROR
PACKET RESULT
(DATA_SIZE)
ERROR
if (buffer size
is NULL)
PACKET RESULT
(NOT_READY)
ERROR
if (rx_index ==0)
& (command
supported)
PACKET RESULT
(CMD_WAIT)
if (rx_index ==0)
& (command not
support)
PACKET RESULT
(CMD_NOT_SUPPORT)
ERROR
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

E09/err09_Interrupt

PACKET RESULT

if (PACKET RESULT

(Transmit Interrupt (INTERNAL) == CMD_WAIT) &
with slave address - (detect restart
is read) ERROR condition)
PACKET RESULT
(CMD_COMP)
TX_RESP#*1%
if (PACKET
RESULT =
CMD_WAIT)
PACKET RESULT
(PEC_ERROR)
ERROR
EOA/errOA_Interrupt - - set transmit -
(Transmit data to ICDRT
Interrupt)
EOB_Interrupt - - - -
(Transmit End
Interrupt)
EOC/err0C_Interrupt — if (PACKET RESULT if (tx bufer -
(Stop Condition IDLE == CMD_WAIT) size is NULL) IDLE

detect)

PACKET RESULT
(CMD_COMP) %3
IDLE
i f (rx_index==0)
PACKET RESULT
(CMD_QUICK) %3

—

IDLE

PACKET RESULT
(NOT_READY)
ERROR
if (PACKET
RESULT ==
CMD_WAIT)
PACKET RESULT
(CMD_COMP) %3
IDLE
if (b_ara_flag
== true)
PACKET RESULT
(CMD_ARA_COMP) %3

IDLE

errOD_Interrupt
(Arbitlation Lost)

errOE_Interrupt
(NACK detect)

errOF _Interrupt
(Timeout Detect)

PACKET RESULT
(TIMEOUT)

—

ERROR

—

IDLE*6

PACKET RESULT
(TIMEOUT)

—

ERROR

—

IDLE*6

PACKET RESULT
(TIMEOUT)

—

ERROR

—

IDLE*6
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

% 27 PMBus Slave Application Layer MIKEEEFE T (ara_flag=1 BF)
AElara flagh' 1 DFEDOKREBRRETT,

IDLE START X ERROR *5
E00/err00_Open - — - -
IDLE*7 [DLE*7 IDLEx*7 [DLE*7
EO1_Close - - - -
E02_Enab | ePEC - - - -
E03_DisablePEC - - - -
E04_SendARA ara_flag = — - -
IDLE IDLE IDLE
PACKET RESULT PACKET RESULT PACKET RESULT
(0K) (0K) (0K)
ara_flag = 1 ara_flag = 1 ara_flag = 1
E05/err05_Restart ara_flag = - - -
IDLE IDLE IDLE
PACKET RESULT PACKET RESULT PACKET RESULT
(0K) (0K) (0K)
ara_flag = 0 ara_flag = 0 ara_flag = 0
E06_Interrupt - - - -
(Start START
Condition detects)
E07/err07_Interrupt - PACKET RESULT PACKET RESULT -
(Receive Buffer (PEC ERROR) (INTERNAL)
Full with slave - -
address is write) —ERROR ERROR
E08/err08_Interrupt - - - -
(Receive Buffer
Full )
E09/err09_Interrupt - if (detect start PACKET RESULT -
(Transmit Interrupt condition) (PEC_ERROR)
with slave address - -
is read) X ERROR
EOA/errOA_Interrupt - - set transmit data to -
(Transmit ICDRT
Interrupt) if (buffer size is
NULL)
PACKET RESULT
(NOT_READY)
ERROR
EOB_Interrupt - - - -
(Transmit End
Interrupt)
EOC/err0C_Interrupt - — - -
(Stop Condition IDLE IDLE IDLE
detect)
errOD_Interrupt - - - -
(Arbitlation Lost)
errOE_Interrupt - - - -
(NACK detect)
errOF _Interrupt - - PACKET RESULT -
(Timeout Detect) (TIMEOUT)
ERROR
[DLE*6
E00/err00_0Open - - - -
IDLE*7 IDLE*7 IDLE*7 IDLEx7
EO1_Close - - - -
E02_Enab | ePEC - - - -
E03_DisablePEC - - - -
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

EO4_SendARA ara_flag = 1 - - -
IDLE IDLE IDLE

PACKET RESULT PACKET RESULT PACKET RESULT
(0K) (0K) (0K)

ara_flag = 1 ara_flag = 1 ara_flag = 1

x| REEBB®R., 12—V a—IL\v Y EET,

x2. RET—43 EE SR,

*3. aA— )Ly Y EETR, RO FRZIERMLA,

*4, A=)V EERTL, A—VIZKYR—baI o FTHEI L ZBMT D,

*b. ERROR IKREBBEFRICI— LNV I EETL, 2—HITITS—DRELEMNT 5,

*6. ERROR IKEEEBFEZ(CO—IL/ Ny U EFEFTL. 9 <CIZRestart EEEITL IDLE KREIZER T B,
*7. Close #%IZ Open LT=3B5EDH ldle IZEHT 5,

EDORAFUTOBEY EHYET,
-event (L APl ZBDEMRKRIRL. B|YAABERTERLET .
- status I&"e_pmbus_nwk_status_s_t" D ERXRLZDEBRRIETHERLET,
- T KEMHD) ] FEEGETBB TS EEEKRLET,
T— CREE> | (TREEISER TS LEZEHKRLET,
T-] [FREBB LBV EEZEBKLET,
CERRIER 40 2B T DIREBBRERKRLET,

#x 28 PACKET_RESULT miKEEEF &
AF(E. B 40 (X5 L F= PACKET_RESULT DIk BB RE LET .

0K CMD_WAIT CMD_COMP CMD_QUICK CMD_ARA_COMP <ERROR> *
E00/err00_Open ~ ~
E0O1_Close 3 B ) ) ) .
E02_Enabl ePEC ) ] ] ] ) ]
E03_DisablePEC ) ) . . . .
E04_SendARA
) OK OK OK OK OK
E05/err05_Rest
art B — — — — —
OK OK OK OK OK
E06_Interrupt
(Start i ) ) ) ) )
Condition
detect)
E07/err07_Inte
rrupt
(Receive
E:uiiiers |Fauv|e| <ERROR> <ERROR> <ERROR> <ERROR> <ERROR> -
address is
write)
E08/err08_Inte | if (first receive
rrupt data and
(Receive command is
Buffer Full ) supported) N 5 5 .
CMD WAIT <ERROR> <ERROR> <ERROR> <ERROR> .
else
<ERROR>
E09/err09_Inte if (slave
rrupt address (read)
(Transmit detect with
: — restart — — —
Isnltaevr;ua[:drllstsh <ERROR> condition) <ERROR> <ERROR> <ERROR> -
is read) CMD_CMP
else
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/13C)IZ & % PMBus Master - Slave &15

N
<ERROR>
EOA/err0A_Inte
rrupt — — — — N
(Transmit <ERROR> <ERROR> <ERROR> <ERROR> <ERROR>
Interrupt)
EOB_Interrupt
(Transmit End - - - - _ .
Interrupt)
EOC/err0C_Inte | if (rx_index is
rrupt zero (no receive -
(Stop data)) - - - _
Condition - CMD_CMP
detect) CMD_QUICK
errOD_Interrup
t
(Arbitlation ) ) ) ) ) )
Lost)
errOE_Interrup
t
(NACK detect) i i ) i ) )
errOF_Interrup
t
(Timeout — — — — — )
Detect) <ERROR> <ERROR> <ERROR> <ERROR> <ERROR>
cal Iback end if (ara_flag ==
false)
—
OK Ed Ed Ed
- - if (ara_flag == OK OK OK
true)
—
CMD_ARA_CO
MP

*CERROR> D EEMEF D FAE 1L, K 26, & 27 IZ57RF PMBus Slave Application Layer MIREEBRERE SR,
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

5.2.2.2 PMBus Slave Driver Layer {REEZEFS

PMBus Slave Driver Layer MiKREZE (L. PMBus Master ~MDEEEMEER & ZEBMERICH NN, FRIETE
DT—HERED/NA FRIZTEZIELET, PMBus Slave Driver Layer DREEEBBFR 42, K 43, &
29, & 0 RLET,

[E01]*1

mode_flag = _17_IIC_SLAVE_TRANSMIT el =t IE SLAVE HEHERE

[EO06] receiveend calblack
=>Receive complete *2

[E00]

[E06] Transmitend calblack
=>Transmit complete *4
13_SEND
S_STOP

[E04]
[E08] when remain data ==0

[EO1] *1

14_RECEI
VES_STO
P

15_WAIT_ST
ARTTBRNDIT [E06] receiveend calblack *2
15_WAIT_ST =>Receive complete

ART_CONDI
TION

[E01] 1

[E02] when ICSR2 STOP ==1
or when rx_count == rx_lenj
[E03] when remain data ==0 = !

10_RECEI
VES_DAT
A

11_SEND
S_DATA

J

[E03] when remain data >0

[E08] when remain data == 0 [E02] when ICSR2.STOP ==0

and when rx_count<rx_len

[err00]

[err06] [E03] when ICSR2.START == 1

transmit callback *3
(restart condition)

[E00]

BAROKT) : EEROL—F
R (M) - BER., FE& URE—FREOL—

42 PMBus Slave Driver Layer IRREZEFHX

[Event —&

Exx]IZBEED Event, [errxx] I EEEREDIZED Event ZBHKT 5,
—BICHYRFIZEWEE Event (FEDKEBETERKLEL., callback error IC&KY IS —Z BT S,
E00/err00_Send

E01/err01_Rreceive

E02_Interrupt (Receive Buffer Full)

EO3_Interrupt (Transmit)

E04_Interrupt (Transmit End)

E05/err05_Interrupt (Start Condition Detect)

E06/err06_Interrupt (Stop Condition Detect)

err07_Interrupt (Arbitlation Lost)

E08/err08_Interrupt (NACK detect)

*1. PMBus TEVRT Lk LTILBEEIL Receive #3247 L . master 5D read BRE THMT 5,
Receive APl IZHEET 2 ZIET — 2 MANHAE (total_data_size) (X, RERPTSIP AV T4 a3 vZESLICEBLAN
& 5I1Z. Block Write 7O FaJLDZKETH S 35(command (1) +Data Size (1)+Data(32)+PEC(1)) ZIEET 5,
*2. 14(12BBT HRNZStop A>T avERE LEGEIE. ZEMERTET ELDH. ZENY I 7ORELZDHIE
94 %71-IZ cal Iback receivend T Receive Event[E01] & FAESE B,
ZETIRABFTRIELIZBEDL. callback receiveend INT Receive Event[EO1] ZRAE S, ZEN\Y I 7 DHRE
=HET B,
*3. callback transmit AT Send Event[E00] ZFEA X+, mode_flag Z 17 ICEHLE-DE., AT—2XE 11 IZEHT 5,
(JRA—baVT 423 OBRBITHIE, )
*4. transmitend callback NT. RDBEIEIZ{% Z Receive Event[E01] (PMBUS middleware A¥ command receive mode (D15
&). F1=1&. Send Event[E00] (PMBus middleware A% ARA send mode MIHE) EHKESH 5,

43 PMBus Slave Driver EPIRAEBHBK (K 42 D#HRE)
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

%= 29 PMBus Slave Driver Layer DIKEEBRE R (GE{ER)
ARF(L mode_flag AS_17_II1C_SLAVE_TRANSMIT DiZEDIREBBRZRLET,

AROBBAIFR 0 [CFEEDTEHBELTLET,

AREFUR DDRAIUTOBY EHGYFES,

s AL—TJ7FLZR10 Ew bEPMBus TIXEAL AW ®H, REEELZEBLTLET,
*RIICO D& A LT MEHEIY AAIE PMBus TIEEA LGV, KEETEZHBLTLET,

- HKBEBFEBEDES, (FESD) [ [Emode_flag DEBREDESZELET,

- -] REEB LAV EEZEKRLET,

- cal lback <xxxOlEaA—IL/Ny VM EEITT S L FHELET, callback error (KFESD) ([ callback error ITETITS—IEREE

RLETF,
S If KEW) FEUFEDOEEEIRLET,
- FXFIEPMBus AICEER L-NEBEEEKRLET,

- SERIEE 42 (28115 mode_flag=17 DZEDKEERZEKRT 5.
SEHIEE 42 (I2H 1+ 5 mode_flag=16 DHZEDKEEREEKRT 5.

_15_I1TC_SLAVE_WAIT_STA
RT_CONDITION

_11_ITC_SLAVE_SENDS_DA
TA

_12_11C_SLAVE_SENDS_EN
D

13_11C_SLAVE_SENDS_STO
P

Condition Detect)

E00/err00_Send — - — —
15 15 15 15
an an amn an

EO1/err01_Rreceiv - - - -

e 15 15 15 15
(16) (16) (16) (16)

E02_Interrupt - - - -

(Receive Buffer

Full)

E03_Interrupt - if (O==remain data) - -

(Transmit) -

12

EO4_Interrupt - - - -

(Transmit End) 13

E05/err05_Interru - - cal lback error -

pt (Start 11 (MD_ERROR4)

Condition Detect) cal Iback start

E06/err06_Interru - - callback error cal Iback transmitend

pt (Stop 15 (MD_ERROR4) *3

err07_Interrupt -
(Arbitlation
Lost)

cal Iback error
(MD_ERRORT)

callback error
(MD_ERRORT)

cal lback error
(MD_ERRORT1)

E08/err08_Interru -
pt (NACK detect)

if (0 ==remain data)
13

if (0 < remain data)

cal lback transmitend
*3

cal Iback error
(MD_ERROR3)

remain data)
13
if (0 < remain data)
cal Iback transmitend
*3

if 0=

callback error
(MD_ERROR3)

if (0 ==remain data)
13

if (0 < remain data)

cal Iback transmitend
*3

cal Iback error
(MD_ERROR3)
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

% 30 PMBus Slave Driver Layer DIKEEBRE (ER)
ARF(L mode_flag A_16_I1C_SLAVE_RECEIVE DIZEDIKEEBREZRLET,

_15_I1TC_SLAVE_WAIT_START_CONDITIO

_10_ITC_SLAVE_RECEIVES_DATA

_14_11C_SLAVE_RECEIVES_STOP

Detect)

cal Iback receiveend*2

N
E00/err00_Send - — —
15 15 15
an an an
EO1/err01_Rreceive - — —
15 15 15
(16) (16) (16)
E02_Interrupt - if (dummy_count < 1) -
(Receive Buffer cal lback receive
Full) if (ICSR2.STOP ==1) ||
(rx_count == rx_len)
14
cal lback receive
EO3_Interrupt - if (ICSR2. START == 1) -
(Transmit) cal Iback transmitx1
11
(15)
EO4_Interrupt - *1 -
(Transmit End) —
15
an
E05/err05_Interrupt - - -
(Start Condition 10
Detect) callback start
E06/err06_Interrupt - - cal lback receiveend *2
(Stop Condition 15

err07_Interrupt
(Arbitlation Lost)

cal lback error (MD_ERROR1)

cal lback error (MD_ERRORT)

E08/err08_Interrupt
(NACK detect)

cal Iback error (MD_ERROR3)

cal Iback error (MD_ERROR3)

*1. callback transmit N T Send Event ZF4A S+, mode_flag Z 1T ICEFHLI-DHB. RT—2RZE N IZEHT 5.

UT 423 ORISR IG, )
*2. 14ICEBBTBHENZStop AT 2 avERHELIZBEIE, ZEBERTET LLEO. RENY I 7OREEZMELT 5101
cal lback receivend AT Receive Event[FO1]ZRAESHE 5B,
ZET—ARAHMFETRIELLEED. callback receiveend W T Receive Event[EO1] #FESH., RE/NY 77 DREZ VL

ERGH

(VR&—+t2

*3. transmitend cal lback A T. RMDEEIZ{%Z Receive Event[E01] (PMBUS middleware A% comamnd receive mode MIBE) . -
I%. Send Event[EQ0] (PMBus middleware H% ARA send mode MIFE) ZFHAESE D,
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RX Family/RA Family I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.2.3 PMBus Slave P%¥—%

PMBus Slave MES#kIdZE 31, & 32 M Application Bk, & 33 & 33 D API BE%k. & 34 ® Middleware B
M, BEUVART— b+, a2 T4 L—8FIEFSP TERT 55K 35, & 35, R 36K 36 D K54/ \B%K
[ZHahnET., BE FSA/\BEHIZDULVTILPMBus Slave MEBIZEHET—HERELTULET, TERNAIC
DLVTIL5.2.4 PMBus Slave RKSANENDHRATA RETSHBLFEELY,

% 31 PMBus Slave Application RX26T Bi%h—%&

File & Function £ Rk

¥ r_app_p BEEMLEZTTUr—3>vnAA( VNETY,

mbus_main  r app main_start_pmbus_ctr| PMBus Middleware #4+—7> LET,

-© pmbus_ctr | AL UL—FUTRIELPMBUS 3= Y RIZRIG LT
WEEETLET,

r_pmbus_cal Iback PMBus Middleware [C&$kd 53 —IL/ Ny VBEHTT,

ZELEaY Y Fa—FITRELI-NEBEZETLE
ERS

r_app_pmbus_exe_wr ite_command SA ST a—FOavy Rz L=
MEBEZEFTLET, A=AV IBEHEMSTVHEESH

9,
r_app_pmbus_exe_read_command J—K kS 3va—FKFoavwy Rzt L=
MIBEZERITLET, a—IN\YIBEHEISFEVH SR
FY,
pmbus_app r_app_board_ui_mainloop BEDE—4249 > F)LIZ W A ON DIEEDE—4 [EER
¥r_app_bo BHtRHIfHZ O A > MEL =B TT,
ard_ui.c
% 32 PMBus Slave Application RA6T3 Ei%k—%
File 4 Function % BEEE
src¥hal_e  hal_entry BEFEDE—42 Y > 7)LIZ PMBus Middleware M #)EA1L AL IE
ntry.c EEBMLET7TUS—230DA( VNEBTY,
pmbus_app | r_app_main_start_pmbus_ctr| PMBUS Middleware #4A— 7> LEY,
¥maip¥ Mt mtr_main BEEDE—42Y > FILIZ PMBus Middleware M#)EA{LA0IE
r_main.c FEMLET7 TV r—2 30D A VUNEBTY,
board_ui BEDE—2H2TILOR—F Ul OREDEREE—4
DOHEEETOINETY,
pmbus_ctr | A UIN—FUTRZIEL-PMBUS o< FIZHEE LA
HBEETLET,
r_pmbus_cal | back PMBus Middleware [Z&§k9 20 —/L/\v U EKTT, %
ELfEzavy Fa—FIZHELE-REBEETLET,
r_app_pmbus_exe write_command S4 k bS YU 3va—FDaTY FITHELEZL
HEETLET, a— LAY IBEEMSHEUHEIAFE
ERS
r_app_pmbus_exe_read_command @ \)— K +rSUHHS L 3ra—FDavy FIZxE LD
BEETLET, O— LAY IBEHILFEVHEEINE
EIS
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

% 33 PMBus Slave API Bi%—%&

File % Function % - 3:13
r_pmbus_a = R_PMBUS_Slave_Open PMBus Middleware 4+ —7 > L, YRXRA2—hibMOavT > K
pp_slave. EFBHREICLES,
c R_PMBUS_Slave_Close PMBus Middleware 2 A—XL %9,

R_PMBUS_S lave_Enab | ePEC INTy MZPECEHELE-EREEZFIICLET,

R_PMBUS_Slave_DisablePEC @ /84y FIZPEC {5 L1=-EZEFEMILET.

R_PMBUS_S |ave_SendARA Alert Response 700 O JLIGEFLIZEILSEE T,

R_PMBUS_S|ave_Restart Alert Response 70 LB FHIKENS, 2T FZE
#FBICKREIZCELET,

% 34 PMBus Slave Middleware BS#i—&
File % Function % BEe
r_pmbus | r_pmbus_app_InitCtrl PMBus Middleware M/X5 A —4 ##HA{L LE T,
_app_s!| | r_pmbus_app_int _TransmitEnd | FEEZETI—IN\Vv I NEBEEFTLET,
ave.¢ | r pmbus_app_int_ReceiveEnd ZEETaA—ILN\Yy Y UEBEEEFTLET,

r_pmbus_app_int_Receive ZEQ— LNV ONEBEEFTLET,
r_pmbus_app_int_Transmit FEEaA—INYHOUBEEFTLES,
r_pmbus_app_int_Notify IS—RKRHEa—ILN\y I LEBEERITLET,
r_pmbus_app_CheckCommandSup = Z{EL1-a< > KA PMBus DM THR—FLTULSHD
port FvIEERBLET,

r_pmbus = r_pmbus_nwk_StartSlave PMBus DR L—JZ{EEMEZRBLET,

_nwk_s| | r_pmbus_nwk_StopSlave PMBus DX L—JEIEZ=EIELET,

ave.¢ | r pmbus_nwk_ResetSlave PMBus DA L—JEEZ )y FLET,

r_pmbus_nwk_StartSendARA PMBus M ARA 70 F O LI EEMEZRIBLET,
r_pmbus_nwk_RestartSlave PMBus DR L—JZ{EEMEZXBRALET,

r_pmbus_nwk_ProcessStart PMBus DX A — bt VT4 3 VBRHBULEBEETLET,
r_pmbus_nwk_ProcessRx PMBus DA L—JZEMEBEETLET,
r_pmbus_nwk_ProcessTx PMBus DR L—J X ENEBEEITLET,
r_pmbus_nwk_ProcessStop PMBus DR by FarT 4L avRBUEBEERTLET,
r_pmbus_nwk_ProcessErrorNot = PMBus DEEND R A = 2 J TOHOE|Y AHBRERFDILIEEE
ice TLET,
r_pmbus_nwk_ProcessStartRea @R L—JZ{EE— FREBOBINEFETLET,
d
r_pmbus_nwk_ProcessStartiri R L—TJ&EEE— FREBOSBMUEEZETLET,
te
r_pmbus_nwk_ProcessAfterSto PMBus DR by 7a T4 L a  BREEOZNEBEETLE
p ER
r_pmbus_nwk_ProcessCal lback = 2—HMW&EEFLI-a—IL/\y OB EETLET,
r_pmbus_nwk_AddCrc8 12OF—42DOCRCEZEZEITLET,
r_pmbus_nwk_CaluculatePECAt #E#DT—2 D CRCEFEEZEITLEFT, (RL—TF7FKLZR
Slave TEAFEFEFA. )

r_pmbus | r_pmbus_wrapper [2cStart 120 RS A/ \DEMEZRIE LFET . AEEII RX26T & RABT3

_wrappe DRSANA—FDERERINT 55 v/\—FE#HTT,

r.c r_pmbus_wrapper_I2cStop 120 FSAN\DEMEZEFL LET, ARBEIRIE RX26T & RA6T3

DESANIA—FOERERINT 55 v/I\—FEHTT,

r_pmbus_wrapper_I2cReceive | 120 FSA /DAL —JZEHEZHIBLET . AEHL
RX26T & RABT3 D RS A /N\a— FDERZRINT BT v/—
BT,
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

r_pmbus_wrapper_12cSend 120 FSA/INDRL—TEEEMEZRIBLET, RBESKIE
RX26T & RABT3 D K S A /Na—FDERZRINT E2F v/ \—
BT,

r_pmbus_wrapper_TimerOpen BATERTAN\DOEEZERIELET . AREHILRX26T &
RAGT3 D FS A4 /N\a—FDERFRINT 55 v/ S—EHT
ERR

r_pmbus_wrapper_TimerClose 24X FSA/N\DMEEFLLLFET, AREHILRX26T &
RAGT3 D FSA4/N\a— FDERFRINT 55 v/ \—EHT
ERR

r_pmbus_wrapper_TimerStart A4 I ESA/NDAD Y FEIMEZRBLET . AEHIE
RX26T & RABT3 D KSA/NO—FDERERINT 55 w/—
BT,

r_pmbus_wrapper_TimerStop BAIRSANDHIY FHEZEIELET, ABEHIE
RX26T & RABTS D K5 A /N\Na— FDERZRINT 55 v/\—
B Td,

r_smbus_handle_cal |back I3CENYIAHDO— )L/ VBEBTY, KEZILRAGTI TD
HMEALET,

g_gpt5_i2c_timeout_callback ICEEDZ A LT FEERT E5F v +ILD GPT &Y AH
D=L\ Y BEHTY, REEIIRAGTI TOAERALFE
ERR
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

Config_

R IJBAIY—Fr-a2rT7405L—%E% (RX26T)

Function &

R_Config RIICO_Crea

AL—T7 FLRZEHEETRER, RIICO K51/ \D#H

RATH B
DEEFRHE

RIICO.c | te HREZTOEHTT,
R_Config_RIICO_Stop A L—T7 FLABRHEMNELEREEZEATRIICODA <
L—JEMEELEEEFT5EMTT,
R_Config RIICO_SLav = R L—TJDZEEMEZRIIRT HEE T, =]
e_Receive
Config_  r_Config TMRO_Start A2AXDAhH > F%EIRT HBEETT, <
TMRO. ¢
Config_ | r_Config_TMRO_cmia0 I >RF7IvFEIYIAHADEIYAHIL—F 2T, e
TMRO_Us | _interrupt
er.c
Config_  r_Config RIICO_tran ZEENYIFIVITITFA4EYRAHDEIYAHIL—FT &
RIICO_u | smit_interrupt ERS
ser.c  r_Config RIICO_rece fE/\w 77 TLEIYAHDEYRHIL—FTH, e
ive_interrupt
r_Config_RIICO_erro T 5—iRHEIYVIAADEIY AHIL—FTY, ]
r_interrupt
r_Config RIICO_call ZFEEXTa—IL/NYIEHKTT, A
back_transmitend
r_Config RIICO_call =ZEFETa—IL/Ny BT, |
back_receiveend
r_Config RIICO_call RIICO MRIEEIYAA#TIS—RHEBFOIS—a—)L =]
back_error Ny OB TY,
r_User_RIICO_callba RA—bkavTaiarvREa—iL/N\yYEHKTT, R
ck_start
r_User_RIICO_callba #{Ea—I/L/\yHBE#TT, iR
ck_transmit
r_User_RIICO callba ={Ea—IL/Ny YT, iR
ck_receive

R0O1AN7660JJ0100 Rev.1.00
Jan.14.25

Page 116 of 177
RENESAS



RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

File &

Zz 36 FSP B8%r (RA6T3)

Function %

RATH B

DERH

¥pmbus_s |
ave¥r_smb
us_slave.
c

R_SMBUS_SLAVE_Open

r_smbus_slave_read_write

r_smbus_slave_notify

r_smbus_slave_cal Iback_request

r_smbus_open_hw_s|ave
r_smbus_slave_cal|_cal Iback

r_smbus_rxi_check_illegal_start

r_smbus_rxi_slave

r_smbus_txi_slave

r_smbus_tei_slave

r_smbus_err_slave

SMBUS K5 A /DA —T L ILIB%#E1T
LET,

SMBUS K3 A /(D% {ERAtE/ ZIEREL
BEETLET,

SMBUS KS A /ST S—EYAAZERE
HLUEGEEO®RMELEO—)LANYIHE
BEFUHLET,

SMBUS K5 4 /NTE|Y AHFEERD
=Ny IVBEREFUHLET,
BCOLORAEMEPZRELET
SMBUS KS A /xma—)L/\y o BE#%
MUHLET,

SMBUS K5 A /\DZAE/NY T 7 T ILE|
UAHFEERD Start A>T 3>
BHRRZHEELET,

SMBUS K3 A /\DZ{E/ Ny 77 TILE|
YiA#AIL—F > TT,

SMBUS K5 A MND&EENYT7ITVT
TAEYRAHIN—FTT,

SMBUS K5 A /\DEEFETEIY AH
L—F2TY,

SMBUS K5 A4 /DTS5 —HRHEIYAH
IL—F > TY,

R

iR

R

iR

R
#iR

R

#iR

R

R

#if
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.2.4 PMBus Slave FKSA/NNEBDHRETAX

PMBus Slave ® K54 /83— K (RIICO, TMR) Z RX26T IR —k - a2 T4 FL—RI(Z& Y ERL. RA6T3 X
FSPIZKUAERBLTWET, RX26TIZRY—k -aV T4 45 L—20O1—Ha— FE#EMEEIZ LY RIICO,

BLUTMRO—EDWNEELTE, BMLTLET, RAGTIXFSP TAEM LE-a— KZ3IBE%kE LTEEEL.,
PMBus Slave ERM KS A /NIZLTWWET, UTIZRX26TODAY—F -2V 745 L—2DHEE. BLUHE
BLE=RESANa—FDLEEEF%E. RAETSDFSP DRTE. BLUVERLIE-RSAN\OEREMERLE

ERR

1) AR—b-2a2749L—8DHARETA X (RX26T)
@ XT—F+-aVIT745L—2DRIICODHE (RX26T)

EEEERT

EybL—t 100 V| tbps)  (EBOME 99.01, T3 -0.99%)

AL-TTRLR BE
AL-FT7ELR0
TRLAZA-Tk 7 B9k VTR (s |
C1AL-7PFLR1
7Eyk 0x01
ClaL-77FLA2
7Eyk 0x02
L1130 a-VPEL AR
(1 FRARIDT RL A EFERT
[IRARPFL A% i3 a]
JAZINIEE
C14Z74N5%ERT3

18 (ICQU T/ LERE)

SDAHJTEIERRTE
VI SDAH DRERERTS
SDAHIEEOYY REREEIOVT ~ 375 (MHz)
SDAH /EIENT VS 2 NCHAI) 2
FALTIN RE
L1594 67 aEE T
SCLZA YA L AINDEETR
O¥7E-F (16 Eybho>%)
EOfDEEER T

C1AL-77-PHL-23v0R Mgt R
[ INACKEET-P FL—YaV0AMEHEFA]
NACKZ{E Ik il

ZYRAHRE

BEETF-FTYTTAEIYAH(TXI0VEEIER LAJL9 ~

EER T BIVAH(TEIOESIBLL ()~ TBL1) LIb9 ~

EAET-HIIEIirH RXIOYESTIBAL LAV 7
H4LTIHEAHFFE (TMOI)

7-ERL—-¥3v0RME
AF-IVTAAVEHEIAKEFA (STI)
AR TIITAIARHEIVABHEF A (SPI)
NACKZEEIYAHEF AT (NAKI)

ABEFAE (ALI)

EEIOfESTIESL () -TBL1) LAIL9 >

ZERUAHDHRE
[T#ET-YIVTTAEIAHTXIN S BRI IAHEFFA]
(2R TEIVAH (TEI0) D2 EEAHLET

[ #ET-92NEABRXI0NNDE EEIWAHE AT
[JI5-8IU3A% (EEI0) D& ERIVAHETFA

- IR
BERT

[X]
MR
mi
di
]

I7-
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

@ RY—b-aAVT49L—2THERMLERIICO KSA/N\a—FOEEHF—

& (RX26T)

SR & r_Config_RIICO_Slave_Create ()
T774IL% Config RIICO.c
EENE RIICO m#N&A{LBE% T,
SARLO LR AAA—HYAEELEAL—T7 FLRAZRETED LS50 —1\)L
T g riicO_user_slave_addr ZEBM L. SARLONEEZZETFIT AUNEFZEMLE
ER
EEEH] EEE
- e i B el T T e mn e L fiod slave address %7
B4 /x End user code. Do not edit comment ted
1 - gi /’I End _S?.( c?de /’
RE %4 R_Config RIICO_Stop ()
T74IL%A Config_RIICO.c
EEAR RIICO #EIV AAZIEITHREL., #HEEZEIESE BT,
RIICO DiEeHEIULBEFICAL—T7 FLADBRHEEZILT 5=HD ISCER L X2 D
) T7HREBEEMLETS,
ZEAT ETEZ
b - . 1: : ;]EL;ESE;;;TEM%SS detection */
1‘ g /% End user code */
b4 R_Config_RIICO_Slave_Receive ()
74 IL%& | Config RIICO.c
EHEAR RIICO (RL—7T) DZEENMELRIIBT HEHTT,
g riicO_start_detect_at_receive M#NEALAMIEEEML ET,
EEH] ETE%
s L e
& riicl mode flag 16 1IC SLAVE RECEIVE %ﬂ% é;rEr\ng::zaeci:dsg*/ _Il:i_l:[ SLAVE_RECEIVE:

RE %4 r_User_RI1CO_cal Iback_Start ()
J74JL%& | Config_RIICO_user.c
EENE Slave TStart A>T« ¥ a3 VRHE|IYIAARERDIZETRICHRICEMLIz2—L
NYVBEHTT, AL—TEZIEOFIIBRLEBEAEETT 58I
r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_S_START) %17 L %9,
ZEHI TEE
HL, “S ' 5 ‘ ' I AT
R
jjé static void r_User RIIC0_cal lback_start(void)
Eig! r_pmbus_app_int_Not i fy (E_PMBUS_INT_EVENT_S_START):
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RX Family/RA Family

ESESEA r _User RIICO callback _Receive ()

J74JL%& | Config RIICO user.c

EENE PMBus Middleware TEBML=2E/N Yy 77 ZILEIYRAABEOI—/IL/N\y I BEHTT,
ZENY T 7 IIVEIY AHNFELE T &2 PMBus Middleware MIREEEFER L HHE T 5
=81, r_pmbus_app_int_Receive() ZE{TLET,
r_pmbus_app_int_Receive ) DREFTIZE.

g riicO_rx_count” BREDZET—2FH) N0 DIFEEIE. RET
r_pmbus_nwk_ProcessStart () 23217 L. “p_pmbusSlaveCmdCal Iback”IZ&Ba~v > FAL
HERETRERIC. ZEMBREEETLET, “g_riicO_rx_count”H 0 ISNDIHFEIL.
ANER T r_pmbus_nwk_ProcessRx #4TL . ZENEEEITLET,

EEAl ETEE
L,
JE? E'Egéégr”ﬁ;;\;g-F:D;;;'RI 1C0_cal lback _receive
462 [* Return
S
:‘IE; {t atic vo _User RIICO_cal lback_receive(void)
JBF! r_pmbus_app_int_Receive(g_riicl_rx_count);
1%% * End user code » not edit comment zenerated here *
a4 r_Config RIICO_transmit_interrupt ()
T74IL%A Config_RIICO user.c
EENE BENYI7PIVTTAEYRAHNY FSTY,
RIICO KSANHAEEE—FPFTRE—baVTs2a3y (YJRA—FOVTa YT
V) #RELESBEICRIGT S8, ICSR2. START N 1 DiFE. E£f=IE
g_riicO_start_detect_at_receive 1 DIFEIZ, UTOUREEETLET,
- ICSR2.START #0 U 7 LE9,
- g riicO_start_detect_at_receive 20 U7 LET .
- r_User_RIICO_cal Iback_transmit() #E{T7L., YRAEZ—bra T4 a v iBHE®D
PMBus Middleware OMMEEEITLET,
- ICDRT [Z*gp_riicO_tx_address ZE&ZE L F 9,
sg riicO_tx_count A0 KUY KEFLMES. gp_riicO_tx_address DA VI U A2 &
g riicO_tx_count DT U A2 FEETLET,
EEH] ETEE
95 WCJ f* St t de =/
((IU RL[DO ICSR2 BIT.START) ||
\L (1 == s_riicl_start_detect_at_receive))
1%5 fx1f ¢ ondition det at receive mde, #/
1%; E:]][:U é(‘.:gEZREC[i §T§R$[[CD Sla Ve Ss d at plrbus caHbacl« fu ct ion +f
108 Fa iyt A e
H TR = < i s
1 £ (0l _count )
i Iy
}z ) g_riicl_state = _11_IIC_SLAVE_SENDS_DATA:
%’E EISB/* Do nothing =/
ol i%; /% End user code ®/
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

ok

r_Config RIICO receive_interrupt ()

T74IL%A

Config_RIICO user.c

EENE

ZENYITF7INLEIYRAHNY FSTT,

g riicO_state AS_10_IIC_SLAVE_RECEIVE_DATA MiFEDMIEIZE VT, LLTOUNIEZEM
LFET,

- ICSR2. START A 1 MiFE A (L. ICDRR #4 = —1)— F#&” g _riic0_dummy_read_count” %4
o)A kLT, r_Config RIIC9_cal Iback_error (MD_ERROR4) #ZE1TLFE T,

« g riicO_dummy_read_count A1 & Y XKELMGEDNIE(C

r_User_RI1C0_cal Iback_receive ) MEFTIZ K %, PMBus Middleware MALIEEZEEML F
ERS

» RIICO. ICDRR % ') — F#&IZ. r_User_RIICO_cal Iback_receive ) ®EFTIZ L 5. PMBus
Middleware ®NIEZEMLET,

g riicO_state A%_10_I1C_SLAVE_SEND_DATA MiZEDANIEIZHINT,

r_User RIICO callback receive ) MEFFIZ&L %, PMBus Middleware MALEEEML E
Ele

KEA

EER

136

135 if (_10_I1C_SLAVE RECETVES_DATA

g_riicl_state Ef (_10_I1C_SLAVE RECEIWES DATA == g_riicO_state)

/% Start user code %/
/% If an unexpected restart condition is detected, error processing is performed. */

163

164

165

166

}gé Ef (1U == RIICO.ICSR2.BIT.START)

169 dummy = RIICO. ICDRR;

170 g_riic0_dummy read count++;

HWZ r_Config_RI1CO_cal Thack_error (MD_ERROR4) ;
173
174
175
176

return;

i

/x End user code %/

}’33‘? if (10> g_riic0_dummy_read_count Hé Ef (10 > g_riicO_dummy_read_count )

]

139 dummy = RITCO. ICORR 179 dummy = RITCO. ICORR;

140 g_riic)_dummy_read_count++: 180 g_riicO_dummy_read_count++:
181 /% Start user code ¥/
}g% r_User_RIIC0_callback_receive();
184 /% End user code ¥/

141 return; 185 return;

142 186 1

148 g_riicl_rx_count+t; 192 g_riic0_rx_count++;

149 193
194 /% Start user code */
}gg r_User_RIICO_cal Iback_receive();

) - o 197 /x End user code ¥/
150 if (1 RIICO.ICSR2.BIT.STOP 198 if (11) == RTICO.TCSR? RIT.STOP)

RO1AN7660JJ0100 Rev.1.00

Jan.14.25

Page 121 of 177
RENESAS



RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

ok

r_Config RIICO error_interrupt ()

T74IL%A

Config_RIICO user.c

EENE

I5—RHEIYAHFOI—I)L/NYy VEKTT,

Start A>T 43 UERE LD PMous BIERRIRLENTES L S,

“g riicO_state”A”_15_II1C_SLAVE_WAIT_START_CONDITION" mEFIZ

r_User RIICO_callback _start() #EfTL T Z&LY, (2 HAT)

52, Z2IEE—FBEF (_16_I11C_SLAVE_RECEIVE == g_riicO_mode_flag) DiFEILX. Li
IZANZ g_riicO_start_detect_at_receive ##HIIEL T FZ &L,

F1-. Z{ET— FBE(16_I11C_SLAVE_RECEIVE == g_riic0O_mode_flag) ZH&.

“g riicO_state”M”_18_II1C_SLAVE_WAIT_RESTART_CONDITION" diZ&IZ.

“RIICO. ICIER.BIT.SPIE"[C&k B Start A>T 4 2 a VEIYAHKZIREFZTHHEVNDIEE
EBMLTLIEEELY,

s = s %
A £E#®
730 else if (_15_I1C_SLAYE _WAIT_START_CONDITION g riich_state 282 else if (_16_[TC_SLAVE_WAIT_START _CONDITION g_riic)_state
231 vt R " aranT
232 31T.START = 0 RIICO.C3R.BIT.START = 0l
233 STIE = 0l RIICO.ICIER.BIT.STIE = Ol
51 3IF - il RIICD ICIER BIT SPIE - 11
735 state 0 [IC SLAYE RECEIVES DATA g riicll state 10_11C_SLAVE RECEIVES DATA
-7 - - /3 Starf user code 3/ )
/% set start condition detection flag. 3/
g_riicl start_detect at _receive = 1;
r_User_RIICO_cal |back_start();
/% End user code %/
236
237 else if [_I0_IIC_SLAVE_RECEIVES_DATA g_riicl_state 245 else if (_10_] SLAVE_RECEIVES _DATA g_riic_state
238 296
2 27 R11C0 STOP =
240 298 RIICO SPIE = I
241 R I 799 RITCO.ICIER BIT.STIE = IU
iz 16_11C_SLAVE_WAIT _START CONDITION; 300 5 riic) s 15_[1C_SCAVE_WATT_START CONDITION
30 /% Start user code ¥/
302 / /% 1f detect stop condition before receive buffer is full, execute pmbus command,
¥,
303 y /% or error notification from master.
¥
ggg r_Config_RIICO_cal Iback_receiveend();
308 ”
243 ox - /% End user code */
244 else 308
] else if (] SLAVE_WAIT _START_CONDITION == g_riicO_state ;;;:I TC_SLAVE_WATT_START_CORDITION == g_riicO_state
260 g
61 RIICO i) 325 T.START
262 RIICO ] ou 376 T'3TIE .
3 R IT.SPIE = 1U 527 SPIE = 1L B
4 g e 11C_SLAVE SENDS_DATA 328 _LIC_SLAVE_SENDS_DATA
S S 29 3 %
330 r_Usar RIICO_cal [back_start():
331
332 /% End user code #/
65 335 ! :

g

r_Config_RIICO_cal Iback_transmitend ()

TJ74I%A

Config_RIICO_user.c

EEAE

EEHERD Stop A>T a4 a3 VERHEIYAHBEOI—IIL/NY VBT,
StoparT s a iEHEIYAAEIZ, PMBus Middleware M {EE TN EETT 510
[Z. r_pmbus_app_int_TransmitEnd() Z=E{TL TL &Ly,

I i 2Jis %

2 Al EHE%E

291 static void r_Config_RITCD_cal Iback_transmitend(void 359 static void r_Config_RITCO_cal lback_transmitend(void
292 [ 380

283 /x Start user code

for r_ConfigF callback_transmitend. Do not edit comment generate 381 # Start user code for r_Config RIICO callback_transmitend. Do not edit comment gererated
! /

367 r_pnbus_aep_int_TransnitEnd();

20, Hgrr— ey I g 363 )

o ser cod t comwent. generated here ¥ 384~ /x End user cods. Do not edit coment gsnerated hers x/

— 36 |
RO1AN7660JJ0100 Rev.1.00 Page 122 of 177
Jan.14.25

RENESAS



RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

ESE & r_Config_RIICO_cal Iback_receiveend ()

TJ7A4I)L%& | Config RIICO_user.c

EEAR ZASEMERFD Stop VT 4 ¥ 3 VRHEEIYIAARFOI—ILANNY VEKTY,
StoparTaa mHEIYAAEZIZ, PMBus Middleware MZ{EE TAIE &
“r_pmbusSlaveCmdCal |back” #1793 5 1=&IZ. r_pmbus_app_int_ReceiveEnd() Z%E{TL T

(&L,
s = 2Jis %:
AT EEER
291 static void r_Config_RIICO_cal Iback_transmitend(void 380 static void r_Config RIICO_cal lback_transmitend(void
282 360
233 /% Start user code for r_ConfigF cal lback_transmiter Jo ot edit comment generate 381 ¥ Start user code for r_Config_RIICO callback_transmitend. Do not edit commen! srated
here ¥ here x/
*E? r_pmbus_app_int_TransmitEnd();
368
204 * End user code. o not edit comment generated here # 364 x End u ode. Do not edit comment generated here *
5 368

ESE e r_Config_RIICO_cal Iback_error ()
J74J)L | Config RIICO user.c

EENE | T7—HRHEBIVAARIC, BIVAABZRN IS —DFEICETTH5I—ILN\Y VEEMTT,
“MD_ERROR4” (K5 AN —H U RANTO Start A>T 423 VEBRE) OES -

ICSR2 @ START Ey kM1 THB5A(X. ICSR2 D START Ew %4 1) 71&IZ. PMBus
Middleware MIKEEZEFH T 5=

r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_S_START_UNEXPECTED) #=E{TL TL =& Ly,

A .
EEH] THEE
Lrs case MO_ERRORS: 416 case WI_ERROR4:
345 417 -
3 /¥ Start user code for communication sequence error. Do not edit comment 418 * Start user code for communicat saaue arrar not adit comment generated
re *
gererated fere 2/ 4 if (1U == RIICO.ICSR2.BIT.START)
42
421 RIICO.ICSR2.BIT.START = 0;
:{lgg r_pmbus_app_int _Notify(E_PHBUS_INT_EVENT S_START_UNEXPECTED);
424
426 * End use Je. o not edit comment generated here *
347 /¥ End user code. Do not edit comment generated here x/ 426 break:
345 break: a7
349 ]
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

@ XT—+-aAVT40L—42DTMRDHRE (RX26T)

RE
HUYMRE
J099Y-2A PCLK/8192 v (kHz)
I TIT AURPIYFAILENIVT i
1URPTYFADFETCORA) 58 (EEEDE: 24.985600)
[[Js12AD A/DEEBEER
1YATYFBOETCORE) 2 L ms (SO 2.048000)
TMOO® 2 E
[JTMO0H A ]
ZALLAEL
ZAbLEL
SR HBETE
TCORAIVRTYYFEIWiAH %I (CMIAQ)
[JTCORBI VAPV yF E|YAH%F Al (CMIBO)
[JTCNTA-/{T0-21YiAd+EFF AT (OVIO)
1B 5oIERT LaJb10 Iv

@ XV—+-aAVIT4 T L—ATEHRLETR KSA/Na—FOEREHFRF—ZE (RX26T)
%4 r_Config_TMRO_cmiaO_interrupt ()

T74JL%& | Config_TMRO User.c
EENE IS—HHEYAHEIZ, BYAABERNIS—DGEIZETTSa—IL/N\y BT
ER

PMBus Middleware MiKFEZE#H T S f=HIZ
r_pmbus_app_int_Notify (E_PMBUS_INT_EVENT_S_TIMEOUT) #=ETLTLEE LY,

s P
KRR EE®K
73static void r_Config_THRO_cmia0_interrupt(void) 7:1 static void r_Config_THMRO_cmial_interrupt (void
75
7% /* Start user code for r_Config TMRO cmial_interrupt. Do not edit comment sererated here */ EE r)wbu‘sia;;:mt_Nc-ltr\fly[E:;’ME{ISirN{_E‘VEP;TigjII'GEUIJT:)r Do ot edit comment a
;[73) /% End user code. Do not edit comment generated here x/ ;’}n’ /% End user code. Uo not edit comment generated here *
Eop r_Config_TMRO_Start ()

Z74IL%E | Config_TMRO. c
EEAR hor rZxRIRYT 5 APl TY,
BBDEETHY U Z LIRS (TONT) Z#H#Ed H2MNEEEML TS FZELY,
EEH] TE%
1 89 /% Start user cods #/

a0 /% Clear Timer counts/
a1 THRO.TCNT = 0U;

9,
93 /% End user code */

89 /% Erable THRO interrupt #/
0 IR(THRD, olia0) - ol
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

(2) FSPDAHRBE<TAX (RAGTI)
® FSP D I3C MEXE (RAGTI)

% [RABT3_MCILV1_PMBUS_DEMO_SLAVE_E2S V001] FSP Configuration >

Clocks Configuration

XTAL 10MHz 1 7> Clock Src: PLL ~ 5> ICLK Div /1 ~ —>|ICLK 200MHz
PLL Src: XTAL b 1> PCLKA Div /2 ~ —>PCLKA 100MHz
HOCO 20MHz & PLL Div /1 4 ['>PCLKB Div /4 ~ —>PCLKB 50MHz
LOCO 32768Hz PLL Mul x20.0 S I'> PCLKC Div /4 ~ —>PCLKC 50MHz
MOCO 8MHz PLL 200MHz =< > PCLKD Div /2 ~ —>PCLKD 100MHz
SUBCLK 32768Hz > FCLK Div /4 ~ —>FCLK 50MHz
CLKOUT Disabled ~ —> CLKOUT Div /1 ~ —>|CLKOUT OHz
UCLK Disabled ~ —> UCLK Div /5 ~ —>UCLK OHz
CANFDCLK Disabled ~ —> CANFDCLK Div /6 ~ —>|CANFDCLK OHz
> |3CCLK Src: PLL ~ —>[3CCLK Div /2 ~ —>{13CCLK 100MHz
g_i2c_slave0 12C Slave (r_iic_b_slave)
Settings JorKF4 &
R v Common
o Parameter Checking Enabled
v Module g_i2c_slave( 12¢ Save (v ey slave)
w Interrupt Priority Level
Transmit, Receive, and Transmit End Priority 4
Error Priority 3
Name g_i2c_slave0
Channel 0
Rate Standard
Internal Reference Clock 12C Clock / 1
Digital Noise Filter Stage Select Disabled
Slave Address 0x08
General Call Disabled
Address Mode 7-Bit
Clock Stretching Enabled
Callback g_iic_b_slave0_callback
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

d

Pin Selection # = 1%

Pin Configuration “J Cycle Pin Group

Value Lock Link
Mixed

Custom

Type filter text ‘ Name

Pin Group Selection
v ¢ Ports

¥ PO
v P1
v P2
v P3
v
v

Operation Mode
Vv Input/Output
13C_sCL
I3C_SDA
SCLo
SDAO

None
None
v P205
v P206

:

P4
P5
P8
¥ Other Pins
v ¥ Peripherals
Analog:ACMPHS
¥ Analog:ADC
Analog:DAC12
CLKOUT.CLKOUT
v« Connectivity:CANFD
+ CANFDO
v+ Connectivity:13C/1IC
< 13¢/IC
v Connectivity:SC|
+ SClo
v SCI9
Connectivity:SPI
Connectivity:USB FS
DebugJTAG/SWD
Interrupt:IRQ
System:CGC
System:SYSTEM < >
TRG:ADC(Digital)
TRG:CAC
Timers:AGT
¥ Timers:GPT
Timers:GPT_OPS
¥ Timers:GPT_POEG

EL) B

O

<

A N

Module name:  13C/IIC

HTHEE | BT ES

Interrupts Configuration o

Generate Project Content
User Events % | New User Event > % | Remove
Event ISR
1ICO RXI (Receive data full)
1ICO TXI (Transmit data empty)
1ICO TEI (Transmit end)
1ICO ERI (Transfer error)

smbus_slave_rxi_isr
smbus_slave_txi_isr
smbus_slave_tei_isr

smbus_slave_eri_isr

Allocations

Interrupt Event ISR

0

- ow e W =

AGTO INT (AGT interrupt)

ADCO SCAN END (A/D scan end interrupt)
POEG1 EVENT (Port Qutput disable interrupt B)
GPT5 COUNTER OVERFLOW (Overflow)

11CO RXI (Receive data full)

11CO TXI (Transmit data empty)

11CO TEI (Transmit end)

1ICO ERI (Transfer error)

Summary BSP Clocks Pins Interrupts Event Links Stacks | Components

agt_int_isr
adc_scan_end_isr
poeg_event_isr
gpt_counter_overflow_isr
smbus_slave_rxi_isr
smbus_slave_txi_isr
smbus_slave_tei_isr

smbus_slave_eri_isr
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

?—0

SURIVBDBERZICOVTIIA—ERTHME

= [2C_SLAVE
* i2c_slave

- [1C_B_SLAVE
*iic_b_slave

FSP T&ERLT=13C F5
[GX] FSP TER ENDa— KDL UARILLI(L PMBus Middleware [CE LTI, LULTOAIC

ANIA—FDEEER—

-> SMBUS_SLAVE
-> smbus_slave
-> SMBUS_SLAVE
-> smbus_slave

E (RA6TI)

BEHMATLE

AT A EFERLTVLET,

—5847

i2c_slave_event_t

TJ74I%A

r_i2c_slave_api.h

EEAR

- EVENT_START_REQUEST %3&70,
- EVENT_STOP__REQUEST #3&0,
- EVENT_ARB_LOST #3E/0,
- EVENT_TIMEOUT % &N,
- EVENT_NACK %3E/n,
- EVENT_START_ERR #:iE /0,

P

LE#%

a write from mast
ead fro
ends_out mol

requests more

5] i2c_slave_event_t;

on

81 [ZC SLME EVENT _TX_REQUEST =

a
82 [ZC SLNE EVENT R)( HCRE RE[lJEST =
conf to he read in slave.

u red
83 12C SLAVE EVENT T)( MCRE REElJEST

75 typedef enum e_i2c_slave_ewent
7

(]

oy [2C_SLAYE EVENT_ABORTED

78 [2C_SLAVE EVENT RX_COMPLETE
79 [ 2C_SLAVE EVENT _TX_COMPLETE
80 [2C_SLAYE EVENT “RX_REQUEST

1, ///< & transfer was aborted
2, ///< A receive operation was completed successfully
3, /7/< & transmit operation was completed successfully

/#/< & read operation expected from slave. Detected
5, /#/< A write operation expected from slave. Detected
6, ///< & read operation expected from slave. Master

<k write Operatmn expected from slave. Master

an_conf i gured to be written by
84 [2C_SLAVE EVENT GENERAL _CALL
Detected a write from master

slav
=8, /i< [}eneral Cal\ address received from Master.

47 typedef enum e_srbus_slave_event

84 SMBUS _SLAVE_EVENT_ABORTED

8 SHBUS SLAVE_EV NT#X _COMPLETE
86 SHEUS_SLAVE EVENT_TX COMPLETE
87 SMBUS SLAVE-EVENT-RX—REUJEST

awrite fro
88 SMBUS SLAVE E\'ENT _TX_RECUEST

Detected a master

89 SMBUS SLAVE EVENT RK HERE . REQUEST = 6, ///< A read operation expected from slave. Master
sends e data than confieured to be read in slave

90 SMEUS SLAVE EVENT _TX_MORE_RECUEST = 7, ///< & wr\ts upsratmn expected from slave. Master
requests more df han_configured to bs written by

9 SHBUS SLAVE EVENT GEIERAL _CALL

o ///< A transfer was aborted

. J7/< A receive operation was completed successful ly
L /444 & transnit operation was comeleted successfully
. /#/< A read operation expected from slave. Detected

o mooro—

. /74 B write operation expected from slave.

|| L8 =8, /1K General [Iall address received from Master.
tect

92 SHBUS SLAVE EVENT START REEIJEST =8, ///< Detection of the start condition

93 SMBUS _SLAVE _EVENT_STOP_RECUI = 10, /#/< Detection of the stop condition

44 SMBUSZSLAVE_EVENT ARB EDST =11, ///< Detection of the arbitration lost

9% SWBUS SLAVE_EVENT T IMEOUT = 12, ///< Detection of the SCL timeout

93 SMBUS _SLAVE _EVENT NACK. = }3 ///< Detection of the NACK

SMBUS_SLAVE_EVENT START_ERR 4, //#< Detection of the unexpected start condition >

35} srbus_sTave_event_t<

—54847

iic_b_slave_instance_ctrl_t

T74I%A

r_iic_b_slave.h

EEAE

volatile bool start_detect; %iBhN

o

void const

p_context :
84] iic_b_slave_instance_ctr| t;

EER ZEE
KA KHEL

76 volatile bool transaction_completed Tracks whether previous transaction - 'Dr‘ﬂt‘llc bool Transaction_completed; 77 Tracks whether previous Lransaction

= 79 volatile bool start_detest ; // Tracks whether previous transaction
restarted

77 80

u thointer to cal lbac orking nenory z/ g; .Vclﬂ [!7; nallhack)(amus s\ave callha“ck u:g!‘t’l ItJ :

B i (4 pcaltback)(i2c Siave cal bk args ¥ 1); 55 srbus_slave cal Iback argst * p_cal Iback_nemory:

gﬁl 12¢c_slave_callback_args_t * p_cal |back_memory; a4

£ 85 /x Pointer to context to be passed into callback function

g4 /x Fointer to conty e passed into callback function 8 void const ¢ b context ] o e "

87 ] smbus_slave_instance_ctrl_t;

E4ZA=E>

11C_B_SLAVE_PRV_BIE_INIT_MASK

T74IL%A

r_iic_b_slave.c

EERR

R_I13C0__BIE_ALIE_Mask. R_I3CO_ BIE

TODIE_Msk Z &llBx.

KR

LE%

| R_I3C0_BIE_TODIE Hsk)™

34 #def [ne 11C-BTELAVEPRV BIE INIT MASK

(R_T3CO_BIE_NACKDIE Msk | R_I3CO_BIE_ALIE Msk

42 Rdef ine SMEUSZSLAVE PRV_BIE_INIT MASK {R_13C0_BIE_NACKDIE Msk)
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12C /AR A % 7 =—X(RIIC/13C)IZ & % PMBus Master - Slave &15

Xo0%

11G_B _SLAVE_PRV_BIE_INIT_MASK

T774IL% r_iic_b_slave.c

EENE

R_I3C0_ BSTE_ALE_Mask, R_I3C0_ BSTE TODE_Msk % &k,

P D]

LE#®

35 fdet Ine T11C_5 SLAVE PRV BSTE_IWIT Wesi
|"R_1300_BSTE_TODE fisk T ¥
36 R_I8C0_BSTE _TENDE_Msk)

(R_ISCO_BSTE _NACKDE Msk | R_ISCO_BSTE_ALE hisk

43 fidef ine SMBUS_SLAVE_PRV_BSTE_INIT_MASK

(R_I'3CO_BSTE_NACKDE Msk |R_I3CO_BSTE_TENDE Msk )

—JIL%& g _iic_b _slave0 extend

T74IL%& r_iic_b_slave.c

EERE

hal.data.c ICEBREN B O0—/NILT—TILEBE,

KEA

LE®

7L,

FB const smbus_slave_sxtendsd cfg_t g_smbus_slavs0_extend =

EB /% Actual delay: 250 ns. */.clock settings.br| value =

89 ;olock settings digital filter stages = D. Lclock settlr\gs cks_value = 0, I;

T—JI%A g_iic_b_slave0_cfg

T74IL%A r_iic_b_slave.c

EEAR

hal.data.c ICER SN B 5 O—/\ILT—TILZEHEEH,

KEA

LE®

7L,

70 const smbus_slave_cfg_t g smbus slavel
71 [ .channal =

faise
72 .addr_mode = SWBUS_SLAVE_ADDR_MOOE TB[T
13 .p_callback = r_smbus, haﬂdlsEca\ | back

7 rxi_irg TOR_NUWBER T]Cl] RXT,

0, .rate = SHBUS_SCAVE RATE STANDARI] .slave = OxBA, .general_call_snable =

p_context = NULL,

75 AxiCira VECTOR NUMBER:[]CUTHI

16 .tei_irg VECTOR_MUMBER_IICOTTEL ,

7 Leri_ir = VECTCR NUMBER_I ICOTERI,

i .ipl™= ?dL

gg ceri_ipl = (3), .clock_stretching_enable = false, .p_extend = &g_smbus_slavel_extend, |;
ar In S .

T—JILE& g iic_slave0

T74I%A r_iic_b_slave.c

EEAE

hal.data.c ICER SN B 5 O—/\ILT—TILEHEE,

KEA

LE®

7L,

2 SAbus, s\avT instance_t g_smbus_slavel
i

smbis_slave_on_smbus |;

col‘g pe &g _smbus_sTavel ctrl, .p cfg &g_snbus_slavel_cfg, .p_api =

E#4 R_IT1GB_B_SLAVE_Open

T74IL%A r_iic_b_slave.c

EEAE

p_ctr|->start_detect MFNEAIL Z BN,

KA

LE®

20
200 return F3P_SICCESS;
m}

T8 potrT not 1Ty request Talse; 777 Ctr]- transaction count - OJ
199 pctrl->transaction_count = OU: 228 i = faise;
28
230 return FSP_SUCCESS
bl
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

ok

iic_b_slave_read_write

T774IL%A

r_iic_b_slave.c

EERE

- 513 bytes (FNEBTRAT HEEIC uintl6_t ITFv X T 5,
« p_ctrl->direction ®F = v 7 NIBZEHIFR,

«p_ctrl->direction A% MASTER_WRITE_SLAVE READ”MDIZF&I(Z. p_ctrl->start_detect
WML 0B FB M,

KR

ETEE

FSP_ERRZIN_USED;
384

382 /% Fail if there is already a transfer in progress x/
383 FSP ERRDR RETURN(1IC_B_SLAVE_TRANSFER_DIR_NOT_ESTABLISHED == p_ctrl->direction,

380 FSP_ASSERT(((iic_h_slave_instance_ctrl_t #) p_api_ctr|)->p_cal lback != NULL);

gg? FSP_ERROR_RETURNCIIC_B_SLAVE_OPEN == p_ctrl->open, FSP_ERR_NOT_OPEN); 407 FSP_ERROR_RETURN(SMBUS_SLAVE_OPEN == p_ctrI->open, FSP_ERR_NOT_OPEN);

408
408 FSP_ASSERT(( (smbus_slave_instance_otrl_t *) p_api_ctr|)->p_callback != NULL):

404

406 1

406 return FSP_SUCCESS:

389 p_ctrl—>p_buff = p_buffer; 413 p_otrl-op_buff p_buffer:
390 p_ctri->total = bytes; 414
391 p_ctrl->remain = bytes; 416 /% [n order to reuse the base driver code, cast uint16_t from uint32_t. #/
j\; p_ctrl->total = (uint16_t )bytes;
1
418 /% In order to reuse the base driver code, cast uint1B_t from uintdz_t. */
4190 pctri->remain = (uint18 t)b tes:
392 p_ctrl->direction = direction; 420 ¢rr direction = directio
403 p_ctr|->transaction_completed = false; 433 /% Tha flag is cleared in preparation for dstecting a start condition for transmission

processing ¥ ‘
434 /% while waiting for reception.

*
435 if (SMBUS_SLAVE_TRANSFER_DIR_MASTER_WRITE_SLAVE_READ == directicn)
6

47 . p_ctrl->start_detact = false;

440 return FSP_SUCCESS:

g

iic_b_slave_notify

T74IL%A

r_iic_b_slave.c

EEAR

- BSTE D&% 7€ (= STCNDDE E'+v k& SPCNDDE Ew & 129 8 E %80,
- O—AJILEH transaction_count ME! % uint16_t [CEHE,

KEA

LE®

421 p_ctrl->p_reg-»BSTE = [1C_B_SLAVE_PRV_BSTE_INIT_MASK & "R_I300_BSTE_TODE_Msk; 456 ctr|->p reg—>BSTE = (SMEU“ SLAVE_PRV_BSTE_INIT_MASK | R_I3CO_BSTE_STCHDDE Msk |
R lSCU BSTE_SFCNODE_Msk )
422 p_ctrl->p_reg->NTIE = [1C_B_SLAVE_PRV_NTIE_INIT_MASK; 457 ("R_I3C0_BSTE_TOOE Msk);
jzg p_ctr|->p_reg->NTIE = SWBUSZSLAVE_PRY NTIEZINIT MASK ;
423 5
424 /¥ Reset the status flags +/ 480 * Resst the status flag
449 /¥ Saye transaction count +/ 486 * Save transaction count *
450 uintd? t transaction_count = p_ctrl->transact ion_count; 486 uint16_t transaction_count = p_ctr|->transaction_count;
451 487
AF:") Sy Bocot the brapcaction conet bore w/ 48R x Recet the transaction count here &

g

iic_b_slave_cal Iback_request

T74I%A

r_iic_b_slave.c

EEAE

iic_b_slave_call_cal Iback () £4TRiI#%£® BSTE. TODE E v +. £ & . BIE. TODIE E v k
DERTE ZHIRR

KA

LE®

472 p_ctrl->p_reg->BSTE

469 p_ctri->direction = [1C_B_SLAYE_TRANSFER_DIR_NOT_ESTABLISHED;

471 /% Disable timeout function
_b.TODE

473 p_ctr|->p_rezg->BIE_h.TODIE

*/
u:

= 0U;
= 0U;

e 605 /« Invoke the callback to notify the read request
475 /% Invoke the callback to notify the read reausst.
479 /% Allow timeouts to be generated on the low value of SCL using long count mode */
jg? p_ctrl->p_reg->TMOCTL = R_ISCO_TMOCTL_TOLCTL Msk;
482 /% Enable timeout function */
483 p_ctrl->p_rez->BSTE b.TODE = 1U;
484 p_ctrl->p_reg—>BIE_h.TODIE = 1U; -~
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S

R4 iic_b_open_hw_slave

74L& |r_iic_b_slave.c
EEARE - BFCTL. SMBS=1 (SMBus % ®#iR) MR &80,
* BFCTL. SALE=0 (R L—T7—E rL—2 3 >0OXR FRHIFES) OREICER,
- BFCTL. NALE=O (NACK :Z#{E7—E FL—2 3 2O R MRHBIXEM) OFREICER,
« OUTCTL. SDOD[2:01=111b (13 FEf=I1Z 14 13C H a4 JL (OUTCTL.SDODCS =1 D& =
(I3C¢/2)) ). OUTCTL. SDODCS=1(SDA HiIEEEA D 2Dy O v ) —XIZHEEED
Byo®d2 7R (1300 /2) #:ER)
- TMOCTL. TOLCTL=0(SCL & L #Af % 4 L7 7 b#&H#&Sh) . TMOCTL. TOHCTL=0 (SCL @ H HAR
BA LT MRBES)
- BIE. NACKDIE=1 (NACK #&HEI Y AAF#h) [TEXTE
- BIE. STCNDIE=1(Start A>T 4 > a3 VB EIYVAHER) (THRE.
 BIE. NACKDIE=1 (Stop a>F 1 ¥ 3 D*ﬁu‘ﬂil} YRAHBER) IZERTE
- BFRECDT. FRECYC[8:0] (/SR Z1) —HARs) ME_REDEM,
(1/13C ¢ (100MHz) *4. 7 1t s=470 (0x1D6hex)

PIg BT s %
A £E#®
530 * 1. Enable FM+ slope circuit if fast mode plus is enabled. 555 # 1_Enable Fit clope t 5 enahled
531 * 2. Set Master Arbitration-Lost Detection Enable 556 * 2. Set Master Arbltratmn Lost Detectwon Du:ab\e
532 * 3., Set NACK Transmission Arbitration-Lost Detection Enable 567 # 3. Set NACK Transmission Arbitration-Lost Detection Disable
533 * 4. Set Slave Arbitration-Lost Detection Erable E;? A Sst 5|EVS Arbltratmn Lost DetBCNOﬂ Disable
BB v b, ronous ci
634 * B. Use the SCL synchronous circuit. £80 ‘B Use SHBus s bus
535 561 X

+/ .
Sorl i e = ) CIBETERTE ST = potil s ieorass) o B RIS e g punyy fLluintE2t) ((HBUS SLWE RAE FISTELIS = pectriyop-cfiorate)

R_ 13CO | BFCTL_FMPE_Pos))

R_I3CO_BFCTL_MALE Msk | R_I3CO_BFCTL_NALE Msk |
R_I3CO_BFCTL_SALE Msk |

R_I8CO_BFCTL _SCSYNE _hisk;

530
7|.~ L, 604 /% Set the bus free stats detection time to 4.7us or more. */
£ 805 /x Assumes that [3phai=100MHz. Internal clock is 1/2. =/
E%Q p_ctr|->p_reg->BFRECOT = Ox106:
807
608 /1 Ssls ths SDA output delay time to approximately 260ns. (100MHz(I3Cphai)/2 * 14 cycle)
609 MEUS 2.0 specification requires a data hold time of 300 ns or mare,
810 p hul sm:s the system frequency of the motor sample will not be changed in this demo
system
611 z thus setting will be used.
812 p_ctri=>p reg->0UTCTL |= (uint32_t)(R_I3C0_DUTCTL_SDOD Msk |
R_I3C0 I]JTCTL _5S00DCS_Msk);
13
580 /% Enable status for Timeout Detection, Arbitration Loss, NACK Detection, Transmit End Gld "’* Enable status for START condition Detection, STCP condition Detection, Transmit End
detection. 515 HE T - o I
* Disable status for Wake-up Condition Detection (Feature not supported by driver), E}b 1w'Eah - Eh;“f mn ;"‘eﬁu{ (Fecgmn { \trah?nd gssd’ ).
582 * STOP and START condition Detection. 817 o A
618 ctrl =¥p reg-3BSTE = SWBUS_SLAVE_PRV_BSTE_INIT_MASK | R_I3C0_BSTE_STCNDDE Msk |
R_| [3Dﬁ BSTE_SPCNODE_Msk;
619
533

x/
584 | p_otrl=>p_reg=>BSTE = 11C_B_SLAVE_PRY_BSTE_INIT MASK:

620 | /% Enable status for START condition Datection, STOP condition Detection, NACK detection.

7L~
& L’ ° l'i'l p ctrl->p reg—>BIE = SMBUS_SLAVE PRV_BIE_INIT_MASK | R_I3CO_BIE_STCNDDIE Msk |
@ R_I3CO_BIE_SPCNDOIE Msk:
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R4 iic_b_slave initiate transaction

T74IL%& r_iic_b_slave.c

EENE MY LITOBI% % iic b slave callback request IZBZ#2z B71-6. AR
(XHIBR,

P D] PR

A

8 K potr] Pointer to the contral strusture. ‘ﬁl] |}$
600 % mparanlin] slave svent  Slaue svent fo be reported uia cal lback:
) 7R o

kiste_transaction (i io_b_s lave.instance obr |_t % poty |, i20_=|aue svenk_t < ave_suent)

K Set tha status Flag fo snsure thiz cend itional 2lause sxscution only snee ¥
05 p_okr Inof fy_request = trve;

0

07 A Ensble Interrupt: et fony dritrat on Lo, WAOK Detuction.
o o et Trmont Era Srart ot

03

10 pootr I-vp_regBIE = |10 B_SLAVE PRY_BIE_|NIT WSk

12 Ak Ensble Interrupt
15 potr 1R e NTIE

it Data Butfer Erpty and Reeive Data Buffer Full %/
1C_B_SLAVE_PRANTIE_IHIT_WSk;

11

45 Ak Inucke callback for the user to call 3 valid Pl 4

15 Ticb_slave_cal Iback_r eauest(p_otr |, slave_svent);

17

15 P Check IF correct APL i called here Chesk diraction (RPI called) against =lave event requested (ISR invoked) #
N ((m 10,5-SLAME TRINSFER I WRSTER R Fe_3Live 7o

20 SFr T-odir

21 (T30 SLAVE EVENT X FESUEST == slaue_suent) || (120 SLAVE EVENT_GENERAL CALL == 5 ave_suent)D) ||
22 (C11C_B_SLAYE_TRENGFER_DI_WASTER_READ_GLAVE_IRITE

22 p_cir 1-2diract fon) & (1 2C_SLAVE_EVENT_TH_RERUEST == 5 lave_svent)3))

21

7% In case Masterll teSlauiead A1 is HOT called bo seruice Master uite operation 3 HACK is
¥ issted fron the R 15K (ihich I fired ance) and the bus 15 released.

¥ 10 cuse et oS svshead (P1 iz HOT called b0 servios Wster ssmral Gal| orerskion s MiGK is
# issted fron the RKI IR (shiich is fired once) nd the bus is relessed.
¥

¥ In case MasterReads lavell ite API is NOT called to service liaster read operation the THI will Fire once,
¥ o d3ta will be ur ibken to |CDRT 3nd the master will read oufF For suery byt It fr ies to resd.

1 # For_both the cases sbove the slave cal Iback s inuoked with |2C_SLAYE_EVENT_AGORTED
35 event £o notify the user app ioation.

= *

a7 1

s}

5 else

i

at /% Enable the Start condition detection £o fr ikger ERI 1SR 7

4

1 7% Sinoe address natoh is detasted, ensble STOR and RESTART deteotion for Mester Read Slave lirite.
a1 # This mist be done cond tional Iy only for Master Read Slave W ite to prevent olear ing the start bit
a5 in case 3 rastart ocourred (snd ot capfured) uhile e yere in the user oal back
5 % This captur ing is tiade possible in the * e b ral_slave’ atter the dummy rea

a7 &0 cose o oster b ife'Saue Fead for 1053t i 15 done here = the e iscves 3
r ¥ rastart hich v dor' £ wank fo

a3

50 IF ({118 SLIE THASEER DI JSTER AESD.SLIE WRITE = ooty o diract o), I

st (0112_5_SLavE Trnsr IR TE_SLAVE ot 1->direot ion) &

52 oL oo chi g amde o 126 SLAVE ADDR FOOE. 1081 13))

I

654 /4 Glear the Start and Stop condit jon Tlax for §lave Resd/i ite operation

653 y PRt e ane BT Btz 13 G st SrEiDOr i 17 S50 sr Spchmne 160):
e

&7

&5 % Ensble the Start and Stop condition detection interrupt '

o5

&0 73 Erble tarvurte: Timout tection. @ rat on Loss, Wik, Start, Stop Datuctlon.
3] ble Trancnit End

6z

p_otr I3p._rendBSTE

1C_B_SLAVE_PRU_BSTE_INITWASK | B_I3CO_BIE STCHODIE ek | R_ISC0_BIE_SPNDOIE sk
PLotr Iy eodBIE

s

3 1 _B_SLAVE_PRV_BIE_NIT_I¥SK | A_I300_IE_STCADDIEJk | _I360_BIE_SPCNIDIE_iiks
5

e 7% Ensble Interrupts: Transnit Uata Buffer Enpty and Recelue Data Butfer Full

T, Pt reATE - 1ICTESLAE PRTIE INIT
o

o

o

1
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12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

ok

i iic_b_rxi_slave

T774IL%A

r_iic_b_slave.c

EERE

aA—ILNNyH DV LBEI% %, iic_b_slave_cal Iback_request () % {#
TH5LIICER,

sStart AT L avORBIRREHERT D
r_smbus_rxi_check_illegal_start BA%ZEML. UTOUNEEEHKELFET,
—-BST @ STCNDDF £ +M"1"MDH&E. NTDTBPO LR 2 EH I —1)—KL1=D
. BST @ STCNDDF Ey k&S )7 LM EVENT_START_ERR Z#$§E L T
iic_b_slave_cal Iback_request () #3179 %,
- p_ctrl->direction AA"MASTER_READ_SLAVE_WRITE” 154 . NTDTBPO L 2 X
RESI—1)—FKLf=MB., EVENT_RX_REQUEST ##&E L T
iic_b_slave_cal Iback_request () #ZE1719 %,
- FRUSNDBEEFZENY I 7T T 4 EYAHNEDQRDNE%EFIT
ERCH

BENTOSELYRAHDRE LT 5ADMEE . ACKCTL. ACKT £ v k

& B NACK & TIE#A <. NTDTBPO LR AMAE I —1)— K &

iic_b _slave callback request() ®a—JL/Nv o BAETIZ LS. NACK &2
BHRICER,
« A 2—1)— K p_ctrl->do_dummy_read 50 DIZED BIE LR 2 DB ER
IZ. STCNDDIE E v kI(XEREE I . NACKDIE Ew ~ & SPCNDDIE Ew FEERET
HEIITEE,

-t 4
A TE%
7(.~ 692 * Check start detection when receive data full interrupt
sl DS hos CBETALIng a2 3 Slave.
694 * @aramlin] p_ctrl The target IIC block’'s control
block.
695
* 7
696 static bool
_slrbll.is_rxi_check_i | legal_start(smbus_slave_instance_ctr|_t x
p_ctr
697 {
888 bool check_result;
699
700 /* 1f a start condition |s deteoted dur ing reception mode,
abnorma | |ty _processing is pe
;‘j]]‘ {f (1 == p_ctrl->p_i res—>E‘ST h STCNDDF)
02
703 /% dummy read */
704 volatile uint (u t)
(p ctrl—)p reg—)NTDTBPﬁ & SMBU§ SLAVE PRV NTUTBPO _SIZE);
;8 FSP_PARAMETER_NOT_USED (dummy_read):
707 /* clear start condition detection flas */
708 —>p_reg—>BST &= ((uint32_t)
fr]q\(R 13C0 EST STCNUDF _Msk)):
710 mbus_slave cal lback_request(p_ctrl,
=5 SMBUS SLAVE _EVENT_START_ERR) ;
712 check_result = true:
713
714 /* Perform d ection. /
715 else if (SMBUS SLAVE TRANSFER DIR MASTER READ SLAVE _WRITE ==
p_ctri->direction)
716
717 /% dummy read ¥/
718 volatile uint8_t dummy (u t)
(p_ctrl->p_reg->NTDTBPDO & SMBUg SLAVE PRV NTUTBPCI _SIZE);
;;q FSP_PARAMETER_NOT _USED (dummy_read):
0
721 _slave_cal Iback_request(p_ctrl,
7(ZSMBUS SLAVE EVENT _RX_REQUEST ) ;
2
;2}} check_result = true:
775 else
726
727 check_result = false;
728
729
730 return check_result:
731 1
732
733 /5
TS
734 static void iic_b_rxi_slave (iic_b_slave_instance_ctrl_t * p_ctrl) 7349 static void r_smbus_rxi_slave (Smbus_slave_instamce_ctr\_t %
735 | p_ctrl)
I {
740
741 if (r smbus rxi check illegal start(p ctrl))
742
743 /4 1 illegal start condition detected, operate in
r_smbus_rxi_check illegal start *
738 /% Perform dummy read after an address match detection. #/ 40 o = - el
737 it (lp_ctri->do_dummy_read) 745 :
746 /% Perform dummy read after an address match detection. */
747 else if (!p_ctrl->do_dummy_read)
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

780

[3C0_BIE_STCNDDIE Msh

MBUS_SLAYE PRY BIE IMIT MASK

MBUS

778 else

ESESSTES a5

SEES

p_ctrl->total

=2

latileluint3? t dunmy read = p_ct;
P  NOT_USED (Gummy read);
receive_cal [back_event/=[SHBIS SLA

S =

814
815 else
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R4 iic_b txi_slave

T774IL%A r_iic_b_slave.c

EEAR s aA—J)LNY S DOEVUHE L% %E. iic_b_slave_cal Iback_request () Z & FH
THLSIICER,

- iic_b_slave_cal lback_request () ZMEUH 354 % . BST. STCNDDF=1 (Start
AT 4 arRH) DIBE. iz, p_ctrl->start_detect=true (Z{g
E—FHDREZ—barTaLa Vil OBEICEEL. ZOBEIC
p_ctrl->start_detect % false ¥t T B 0E Z B0,

P E B4
B Hik
e —
8831 T (1 . . 842 1 iF (1 == pustel=Sp_ros->BST_b.STCNDDF)
o s ] bR G R R
984 | 844 | o
895 [0 Wi c_b_slave _initiate_transact ion(BESEFINY I 2L ISURVEREVENTSTX REQUEST); % ARGl B g
g:g r Zstibus_s|ave cal Iback_request(p_ctr |, SHBUS_SLAVE_EVENT_TX_RECUEST):
9 ]
850 efirite APl is invoked, proceed writing data *

e %4 iic_b tei_slave

T74IL%A r_iic_b_slave.c

EHEAR ACKCTL. ACKR=1 (ACK &) B¥ D NTDTBPO ANEZ AL T — R EHA I —FT—4 LT
BES5IZFHE,

P PA
ZEEAl LEE
g:O else gjg else
gjé p,cH—iT,rS?NTDTBPD = (uint82.t) p_ctr|->p_buff(p_ctr|->lcaded]; gjﬁ\ volatile uint8_t dummy_data = OxFF;

- 4 : 5
St sontss G b Db
945 90 !
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R4 iic_b_err_slave

74L& |r_iic_b_slave.c
EEAR s IS5—AR DS %, BST. TODF= 1(’5‘4.Lx7r7 &) . BST. ALFDF=1(7—E kL —
30X L&), BST. STOCNDDF=1 (Start 3> 7« < 3 >4 H) . BST. SPCDDF=1(Stop a1 >
F 4 <3 ). BST. NACKDF=1 (NACK #BH) D FNFNTITS> L SIZEHE,

- BST. TODF=1 ®i5& (& iic_b_slave notify ) IZERET H4 N> MIX"EVENT_TIMEOUT” (2%
g,

- BST. ALFDF=1 M35 & 1%, iic_b_slave notify O ICERET S A2 IL"EVENT_ARB_LOST”
IZEHE,

- BST. STCNDDF=1 D i5& 1. BIE. STCNDDIE=0(Start A>T« L a3 VRHEIY AHZEILL)
BIE. SPCNDDIE=1(Stop A>T 1 3 UHRHEIY A A ITREE.

iic_b_slave_cal Iback_request T”EVENT_START_REQUEST " Z@EH®M4 S LS IZEH,

» BST. SPCNDDF=1 ®iz& (&, BIE. SPCNDDIE=0(Stop A>T 1 & 3 URHE|Y AHAZEIL) .
BIE. STCNDDIE=1(Start A>T« 23 UHRHEIY AAEFE) ITERE. p_ctrl->start_detect
12 true & E%. iic_b_slave_cal Iback_request T”EVENT_RX_COMPLETE”. FE71=I%.
“EVENT_TX_COMPLETE” @019 5 & S ITE&E,

« BST. NACKDF=1 15 & (&. BIE. NACKDIE=0 (NACK #:HHiEI U AAHZE 1) DERTEZFHIBR L .
iic_b_slave_notify ) I24 N> F"EVENT_NACK" ZEZET H K S IZEHE,

s
A }EE&
ggﬁ if ((error_svents & R_[3C0_BST_TOOF_MWsk) || (error_events & R_I300_BST_ALF sk [ e out P- p;u’-(u r :‘ @ ‘,\l‘_H\._' \Il‘r_:{:m orror vt & RLIZE0_ESTALF Nk
968 * Cloar tof dicates ar ) e st
o p_ctri->transaction_corploted = false; LA msaction Sarelated " faiss
an iic_b_slave_notify(p_ckrl, 12C_SLAYE_EVENT ABORTED): /% Timeout detected /]
if (error_events & R ]3CU _BST_TODF_Msk)
r_smbus_slave_notify(p_otr|, SHEUS_SLAVE_EVENT_TIWEOUT);
/T Arbitration loss detected »/
¢ _srbus_slave_notify(p_otr|, SHBUS_SLAVE_EVENT_ARB_LEST);
gz ) : :
7:-!: L/ if (orror_ovents &IR_I300_BST_STCNDOF _lisk)
o
/% clear start condition detectvcrn flag :/
uint32_t bst_status = p ctr
bst_status %= "R"TaC0_ 88T STCNODF Nek;
p_clr|->p_reg->BST = bst_status;
/* Disable start condition detect Interrupl and enable stop condition detect interrupt */
p_otr|->p_reg=BIE_b.STCNDDIE = 0U;
pLctr I-5p_res-sBIE b SPCNDDIE = 1V
/% In case of stop (or restart), set lhe transaction_completed flag */
p_ctr | ->transaction_complsted = false
/% A flag is set in case a start condition for transmission processing is x/
/* detected during reception waiting.
p_ctri->start_detect = true
/x Notify the user %/
r_smbus_slave_cal lback_request(p_ctr|, SHBUS_SLAVE_EVENT_START_RECUEST);
il - - - else
990 i2c_gvent'= [2_SLAVE_EVENT_TX_COWPLETES
91 } stbus s lave_event _t smbus_event
902 /% Decrament [ the transact ion’count when's lavelconf igured to r te nora datal than master
requested : : : . K In'case of 'stop(or 'restart), [set ‘the transact ion_corp | eted f|ag %/
93 # dadresses the exception raised from double buffer hardware implenentation #/ :
994 if {p_ctr|->total >/p_ctrl-}loaded g? p_ctr|->transact ion_corp eted = true;
40
91 /& Sat the SHBLS event ¥/ ; -
995 gEE if (SHBUS_SLAVE TRMoFEP IR _MASTER_WRITE _SLAVE READ == p_ctrl-Mdirection)
9% p_ctr|->transact ion_count == 1l 983
997 I - 4 stous_event = SHBLS_SLAVE_EVENT R CTNPLETE;
98 ] 4 |
986 T\;e
%7
090 488 smbus_event = SHBUS_SLAVE_EVENT_TX_COWPLETE;
9 989
0 13 Wotify the user 3/ 990 /2 Dacrenent the transaction count when slava configured to write nore data than
" - ” o ., master requested.
o tic.b slave at fylp_ctrl, 2 event); @) : Addressss the axception raised fron double buffer hardvare inplasentation */
9 [ if (p_ctrl-Ytotal » p_ctr|->loaded)
993
gﬂt’ p_otr|-Yransaction_count = 1;
i !
97
498 4 Hotify the user #/
1??? r_srhus_slave_pot ify(p_stel, srbus_event);
1]
1001 /x Disable stop condition detect interrupt and enable start condition detect interrupt +/
1002 p_ctrl->p_reg-pBIE b.SPCADIE = OU;
Hq* ] p_ctr|->p_reg-YBIE b, STCNDDIE = 1U;
04
(11 00
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1011 volatile uint32_t dummy_read = p_ctr|->p_reg->NTOTEPO; 1014 volatile uint32 t dusmy_read = p_ctrl-p_reg->NTOTBPO;
1012 FSP_PARAMETER_NOT_USED (dummy_read }gw\g FSP_PARAMETER_NTT_USED (durmy_read)
1013 .
1014 p— /# Disable NACK interruptyithis is required since we will clear NACK flag only on detection 1017 ¢ snbus slave_notify(p_ctr |\ SHBUS_SLAYE_EVENT HACK)Y
o I
1015 * when a timeout occurs. Not clearing the flag will cause error interrupt to get triggered
again.
1016 x/
1017 p_ctrl->p_reg->BIE &= (uint32_t) "R_I3CO_BIE_NACKDIE Msk: 1018
1018 1019 elsel
1019 else rhen
i1
® FSP @ GPT ME&E (RA6T3)
g_timer5 Timer, General PWM (r_gpt)
Settings JaKT4 I}
APLInf v Common
nfo .
Parameter Checking Enabled
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD

w Module g_timer5 Timer, General PWM (r_gpt)
General
Output
Input
~ Interrupts
Callback
Overflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Priority
Underflow/Trough Interrupt Priority
Extra Features
~ Pins
GTIOC5A
GTIOCS5B

Pin Configuration

Select Pin Configuration

| RAGT3 MCK

Generate data: ‘gibspipinicfg |

Pin Selection =+ Pin Configuration

g_gpt5_i2c_timeout_callback
Priority 3
Disabled
Disabled
Disabled

<unavailable>
<unavailable>

(F)

Generate Project Content

_\1 Export to CSV file E‘ Configure Pin Driver Warnings

v ‘ Manage configurations...

#1 Cycle Pin Group

|Type filter text | Name

- Pin Group Selection
v« Peripherals

Analog:ACMPHS

¥ Analog:ADC
Analog:DAC12
CLKOUT.CLKOUT
Connectivity:CANFD
Connectivity:13C/IIC
Connectivity:SCI
Connectivity:SPI
Connectivity:USB FS
Debug:JTAG/SWD
Interrupt:IRQ
System:CGC
System:SYSTEM
TRG:ADC(Digital)
TRG:CAC
Timers:AGT
Timers:GPT

GPT

GPTO

Operation Mode
~ Input/Output
GTIOC5A
GTIOCSB

Y

Y

A Y

Y

At

Y

<

Value Lock Link
Mixed

Disabled

None
None

v GPT1
+ GPT2
< GPT3
GPT4
GPTS
Timers:GPT OPS

RTHREE | T &ES

Module name:  GPT5

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks| Components
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® FSPTHEMLEGPT FSA4/NO—FOEEEH—E (RA6T3)

e p_cal Iback
T74I% r_pmbus_wrapper_slave. ¢
EERNE A—nN—70—BYRAATETEINDI—/L/\y U BT, R_GPT_Open BFIZ5|
HMTEHELET ., RNEDOEHREIL PMBus Middleware [CHEWLNTIE,
r_pmbus_wrapper_slave.c ICEREE L E T,
PMBus Middleware MIREEZEF T B =8I
r_pmbus_nwk_slave_process_Timeout ) ZE{TLTL &Ly,
ZEA THEE
7L RO RO RO KRR R R EE R OORRK
& Lo 330 * Function Name: g_gpth_i2c_timeout_cal Iback
381 x Description .
382 % Argument . p_args
ggg * Return Yalue : .
PEFEESETEERETSTCELS O ELSEIEI TS ETEILTTEEET LSS ST CECSCIEIIEITTEES ST
*X**********ﬁ(***X*X**X*X*JK****************#*X*X**X/
ggE) void g_gpth_i2c_timeout_callback(timer callback args_t *p_args)
387 if (NULL != p_args)
388 {
ggg switch (p_args—>event)
gg% case TIMER_EVENT_CYCLE_END:
r_pmbus_app_int_Notify(E_PMBUS_INT_EVENT_S_TIMEOUT);
393 break;
394
395 default:
396 reak;
397 i
398 }
399
400 /*****X***XKX**XXX**XX****X****X*********X***XX***XXX**XXX***X****!
FRRRRRRRO OO KKK KRR
401 * End of function g_spth_i2c_timeout_callback
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® RX26T & RA6T3 D K54 /\ APl DELE

[AOHEE  RX26T o) AP1 4

12G (I13C) | void

R_Config RIICO_Create (void
)

void
R_Config_RIICO_Create_User
Init(void)

void

R_Config RIICO_Start (void)
MD_STATUSR_User_RIICO_Slav
e_Receive (uit8_t * const
rx_buf, uint16_t rx_num)*1

MD_STATUS

R_Conig RIICO_Slave_Send
(uint8_t * const txbuf
uint16_t tx_num)

void
R_Config_RITCO_Stop (void)
void
R_Config_RIICO_I1C_StartCo
ndition(void)

void

R_Config RITCO_IIC_StopCon
dition(void)

void
R_Config_TMRO_Create (void)
void
R_Config_TMRO_Create_Userl
nit(void)

void R_User

_TMRO_Start (void) *1

Timer

void
R_Config_TMRO_Stop (void)

RA6T3 o API £

fsp_err_t R_IIC_B_SLAVE_Open
(i2c_slave_ctrl_t * const p_api_ctrl,
i2c_slave_cfg_t const * const p_cfg)

fsp_err_t R_II1G_B_SLAVE_Read
(i2c_slave_ctr|_t * const p_api_ctrl,
uint8_t * const p_dest, uint32_t const
bytes)

fsp_err_t R_IIC_B_SLAVE Write
(i2c_slave _ctrl_t * const p_api_ctrl,
uint8_t * const p_src, uint32_t const
bytes)

fsp_err_t R_IIC_B_SLAVE_Close
(i2c_slave_ctrl_t * const p_api_ctrl)

R_IIG_B_SLAVE_Cal IbackSet
(i2c_slave_ctr|_t * const p_api_ctrl,
void (

p_cal Iback) (i2c_slave_cal Iback_args_t
%), void const * const p_context,
i2c_slave_cal Iback_args_t * const
p_cal Iback_memory)

fsp_err_t R_GPT_Open (timer_ctrl_t *
const p_ctrl, timer_cfg_t const *
const p_cfg)

fsp_err_t R_GPT_Start (timer_ctrl_t *
const p_ctrl)

fsp_err_t R_GPT_Reset (timer_ctrl_t *
const p_ctrl)

fsp_err_t R_GPT_Stop (timer_ctrl_t *

const p_ctrl)

fsp_err_t R_GPT_Close (timer_ctrl_t *
const p_ctrl)

HREHIE
ML/ BIEH

4

Z{EFa

EIS LA

BIEFL

Start >
T4 avHE
1T

Stop A>T«
L aUET

a—J)L/Ny D
BEHDERE,

MHE

4 4 TEtR
horal)
vk

24 2EFELE

2ATHRT
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5.2.5 PMBus Slave ¥—% %4 7, #E&EH—H
AHHATOTSLTERTET 2847, LU, BERERIZRLET,

® PMBus Slave Application A%t CERTAT—42 44 7. #EEHK

e_app_req_event_t

HERA

e_app_req_event_t

A

PMBUS a—JL/Nw U DEEER. F£lE. TOMDA N2 FOFEE

Zmain WEABMT H-OIFERAT HHFERTT,

EELTWAAYSE 7741l

r_app_main. h

E)

BER4

B L]

[

E_PMBUS_REQ_EVENT_NONE

IRV ERERL,

E_PMBUS_REQ_EVENT_ERROR

20 DTS —E|YRAHDREELGEICO—ILINY I ND
A VMBI S—DOREFBNT HEEITERALETS,
A—HORTLDBEIZHRL T, A A VBT
R_PMBUS_Slave_Restart., FEf=I&.
R_PMBUS_Slave_Close/R_PMBUS_Slave_Open #a—J)L 9 3
BED, T7—#NEBEETLTLESL,

E_PMBUS_REQ_EVENT_ARA_START

ARA R k(& ALERT RESPONSE [ ZBEEZHERT 510D
AT aVTHELTWAAIANY NTY, ALERT 25+ )L
DEHEZEIZ LY . ALERT RESPONSE LB ENMEZFEER L 1=
LMEEIZ, 2—H A PMBus Slave Application #ZEL T
FALTLESN, RARY MEEBIEA 4 VRET
R_PMBUS_Slave_SendARA #ZEfTL TL FZ& LY,

E_PMBUS_REQ_EVENT_ARA_STOP

KA N> k(& ALERT RESPONSE [&&EN{EM S EEENMEICRE
TEEZHERTH-ODF T a v THELTWSARY
kT39, ALERT RESPONSE JLIEEMDENEZ I S EEEEICRE
L=ULMEEIZ. 22— A PMBus Slave Application ZZ&E
LTHRIBALTLESL, KAy FMREREA M VNET
R_PMBUS_Slave_Restart #==£fTL T =&y,

E_PMBUS_REQ_EVENT_PEC_ENA

AKARY MIPECHEDBIEEHRT H=bDF T ay
THELTWAAM R FTT, Slave DEMEDEFIC
Slave DYty b EZXETIZPEC [TEDFEEFITLIV =LY
BEIZ. 2—YH PMBus Slave Application ZZ % L THI
ALTLESN, RARY MEREEIEIA A VBT
R_PMBUS_Slave_PEC_Enable #Z{TL T E &Ly,

E_PMBUS_REQ_EVENT_PEC_DIS

AA R MEPEC HEDBEEDEERENSEEEEICE
T=ODF T a2 THELTWAAIRY LTY, Slave

DEMEDZRDP(ZSlave Dty Mg EEETIZPEC HED
BENSBEEOEEICETIZEEIC. 21— H PMBus Slave
Application ZZEE L THIALTLFZE LY, KARY MR
HBE(d A 4 I T R_PMBUS_Slave PEC Disavle Z%4TL
TLEEL,
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® PMBus Slave APl TERT2T—424%24 7., 1E&E&

e_pmbus_packet_result_s_t

EHH

e_pmbus_packet_result_s_t

CI

PMBus 5&1E (slave) DEITHEZRT -OICHERT 2528 TT,
% PMBus Slave APl M35|#d# & LTHERALZET . PMBus API @
Return fiEAY PMBUS_RET_ERROR MDIZEN TS —RADHMEZ R L E
7,

EELTWWAAYSE 7741l

r_pmbus_app_slave. h

o] -
BEXR4 A i
E_PMBUS_PACKET_S_OK IEEEE,

E_PMBUS_PACKET_S_DATA_SIZE_ERROR

Ny A XEEERE,

E_PMBUS_PACKET_S PEC_ERROR

PEC BEEMERDEEZRL,

E_PMBUS_PACKET_S_TIMEOUT

BALT7 I NIS—%BE. (Thewr EEDHRL)

E_PMBUS_PACKET_S_CMD_WAIT

OvU FaI—RBEUBET—4 £2ED,

E_PMBUS_PACKET_S_CMD_COMP

E_PMBUS_PACKET_S_CMD_QUICK

Quick Command L&,

E_PMBUS_PACKET_S_INTERNAL_ERROR

RELS—ZHRH,

E_PMBUS_PACKET_S_NOT_READY

a3 RREEBATETLAL.

E_PMBUS_PACKET_S_CMD_NOT_SUPPORT

0
1
2
3
4
AY YU FI—FBLUVRETRERERET. 5
6
1
8
9

PMBUS fx# THAR— b LTULVEWLNVOT Y REZ(E,

E_PMBUS_PACKET_S_ARA_COMP

SendARA DALIESE T, 10

p_pmbusS|aveCmdCal |back

I— LRy S EREE

void (* p_pmbusSlaveCmdCal Iback) (st_pmbus_nwk_ctrl_s_t
*p_st_nwk_ctrl, e_pmbus_packet_result_s_t e_pmbus_result)

L]

PMBus DE|YAH/NY FSMBEUET a—I/IL/N\y VB, 2—HH
R_PMBUS_Slave_OpenQ BFIC}EE L E 9,
A—HIEARI—IIN\Yy BT, a7y Fa—FIIRELE-ET0E%
EELTLEELY,

BELTWAAYSID7M4)L

r_pmbus_app_slave. h

&%

51%4

B L]

st_pmbud_nwk_ctrl_s_t
*p_st_pmbus_nwk_ctr |

PMBus Middleware @M% v FJ—4 a2 FO—)LIEHROEMTIA~DHR
A%,

e_pmbus_packet_result_s
e_pmbus_result

PMBus Middleware @/\4 vy MEREEMEHA~ADRA V42,

st_pmbus_cfg_s_t

HERKA

st_pmbus_cfg_s_t

B

PMBus Slave ®a > 27445 L—2a v T—2HDOEBERT
EIR

R_PMBUS_Slave_Open M5 |#DE E L THERHALES, OV

J449L—3>FT—% % PMBus Slave Middleware WA
B O—NILEMAZBEZTH-HICFERALET,

EELTWAAYSTDO7M4L

r_pmbus_app_slave. h

£

A IRg
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uint16_t u2_rx_size

*p_ul_rx_buf @44 X, (1~35b)

uint8_t *p_ul_rx_buf

ZIET—ABMINY T 7~ADRA 2, master hHZ{EL
F=F—RIERNY T 7 ABMLET,

uint16_t u2_tx_size

*p_ul_tx_buf ¥4 X, (1~35b)

uint8_t *xp_ul_tx_buf

EET—FHBMNY T 7~ADRA V43, master ~NEXET S
T—RERMLETS,

uint8_t ul_slave_addr

BAL—T7 FLX, (0x01~0x0F)

void (x

p_pmbusS|aveCmdCal Iback) ( st_pmbus_nwk
_ctrl_s_t * const p_st_nwk_ctrl,
e_pmbus_packet_result_s_t * const
p_e_pmbus_result)

PMBus MEIY AH/NY FSHSFEUYHITa—IL/N\ VI
., A —FIFIARBEHN T T FIZHES L 1= motor module
DFNEHUWEEEITLTLEEUY,

® PMBus Slave Middleware B THERT 53T —42 44 7. &K

e_pmbus_nwk_status_s_t

HER4 e_pmbus_nwk_status_s_t

18 PMBus network layer (slave) DAERIKEEZ R FIZEE T4, PMBus
Slave Middleware DNERIREZEET H-OITFEALET,

BEELTWAAYFI7AL r_pmbus_app_slave. h

"E -

ER4 EL &

E_PMBUS_NWK_STATUS_S_IDLE FLLWAY Y FOZEFE, 0

E_PMBUS_NWK_STATUS_S_START AA—braVT4arERE, 1

E_PMBUS_NWK_STATUS_S_RX Ny B EZ{ED, 2

E_PNBUS_NWK_STATUS_S_TX Receive Byte /<77 v FZ2(=H, 3

E_PMBUS_NWK_STATUS_S_TX_RESP INy B EEESD, 4

E_PMBUS_NWK_STATUS_S_ERROR Ny FIS—%KHE, 5

e_pmbus_int_event_s_t

IEidE e_pmbus_int_event_s_t
B 20 DTS5 —RRHEYAADERAEEREZRITHERTT,

PMBus Slave Middleware MAENIE TE|YAHER T LD
NIBAZEFTITEH-HICERALET,

EELTWAAYSE 7ML

r_pmbus_app_slave. h

&%

BR4A

Bt i

E_PMBUS_INT_EVENT_S_NONE

Bl Y 5AH RARH

E_PMBUS_INT_EVENT_S_ARB_LOST

7—ErL— 320X MEBRE,

E_PMBUS_INT_EVENT_S_TIMEOUT

B4 LT FERYE,

E_PMBUS_INT_EVENT_S_NACK

NACK Z{E 1R H,

E_PMBUS_INT_EVENT_S_START

Start a>F a4 arvERE,

E_PMBUS_INT_EVENT_S_STOP

StoparTasarERE,

E_PMBUS_INT_EVENT_S_START_UNEXPECTED

S| O AW DN = O

HENDAA IS TOStart avT4o3 V%
B

st_pmbus_nwk_ctrl_s_t
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12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

st_pmbus_nwk_ctrl_s_t

PMBus network Layer (slave) /85 A—4% &MY
L&A TT, PNMBus Slave Middleware NERDBIE
REZEET BH-OICFERLET,

HELTWAAYE 7ML

r_pmbus_app_slave. h

CEc]

A%

A

volatile e_pmbus_nwk_status_s_t

e_status

Network layer D XA T—42 X

uint8_t ul_current_addr_rw

REXRTHDAL—T7 FLX RIERZEED)

uint8_t ul_current_cmd

WARTHPODIATUF

uint16_t u2_rx_index

BRAEDZET—2/\1 b

uint16_t u2_rx_len

FETHRET—2/\1 b

uint16_t u2_rx_size

*p_ul_rx_buf @44 X

uint8_t *p_ul_rx_buf

ZET—AEMNY T 7~ADRAH

uint16_t u2_tx_index

BADEET—2/\1 b

uint16_t u2_tx_len

FETHIEET—2/1\1 b

uint16_t u2_tx_size

*p_ul_tx_buf @44 X

uint8_t *p_ul_tx_buf

BEIET—2BMNY T7~ADRA VA

uint8_t ul_pec

IRFED PEC BEHER

st_pmbsu_ctrl_s_t

mEds

st_pmbus_ctrl_s_t

B8

PMBus Middleware (slave)®a > rA—ILT—% 4
#EIATT, PMBus Slave Middleware MR EIEIR.
BLUV, BEREZBET HE=OIZERALET,

HELTWAAYS

r_pmbus_app_slave. h

&%

* N

B

st_pmbus_nwk_ctrl_s_t st_nwk_ctrl_s

PMBus network Layer (slave) MD/N\SA—4EEY
HIEEK

volatile e_pmbus_packet_result_s_t
e_pmbus_result_s

PMBus J&1E (slave) DEFTHER

bool b_open_flag

OPEN 4k8& (false: Open L TLMZLM, true: Open
LTW3, )

bool b_pec_flag

PEC DEMEMNER (false M. true: HZ)

uint8_t ul_own_slave_addr

BEDAL—TT7 KFLZA,

void (x

p_pmbusS|aveCmdCal Iback) (st_pmbus_nwk_ctrl_s_
t * const p_st_nwk_ctrl,
e_pmbus_packet_result_s_t * const
p_e_pmbus_result)

PMBus D&Y AFH/NY FIMOREUHT I—IL/NY
7 B

RO1AN7660JJ0100 Rev.1.00
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I2C /18R A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.2.6 PMBus Slave ¥O—/\ILEH—E

AHETOT S LTEAT S 0—NILEH—EEZRITRLET,

File &
r_app_main. c

File %&

r_pmbus_app_s
lave. ¢

Config_RIICO.
c

r_pmbus_wrapp
er_slave.c

%= 37 PMBus Slave Application ¥ O—/\)ILZEH—E

gOo—nNILEH
static uint8_t
s_ul_pmbus_config_da
ta

static uint8_t
s_ul_pmbus_operation

_data

static uint8_t
s_ul_pmbus_tx_buf [PM
BUS_BUF_SIZE_MAX]
static uint8_t
s_ul_pmbus_rx_buf [PM
BUS_BUF_SIZE_MAX]
static volatile
e_app_req_event_t
s_e_reg_status
static
st_pmbus_cfg_s_t
s_st_pmbus_cfg

&
ON_OFF_CONFIG o~ > FDIEEELZEET 55 0—/\ILEH
TY ., XATERETIE, bit3DALEHTT,

OPERATION a7 > FOIEEMBEZEET ST A—/ULEHT
T RTERETE. bit] DHALNEHTS,

PMBUS FADEET— 2 Z4&MMT D1\ T 7, KINV T 7%
s_user_pmbus_cfg M+ >/3\*p_ul_tx_buf IZE&F L. PMBus
Middleware NERCRERALE T,

PMBUS ADZIET— R 4T /1N T 7, RNV I 7 &
s_user_pmbus_cfg MDA >/\kp_ul_rx_buf [Z5%F L. PMBus
Middleware RERCHEALET,

PMBUS — )L/ Ny ¥ DEEER., Ff(E. TOMDAI R D

FAEZmain WEANBHNT 5-OIZEAT SEH,

R_PMBUS_Slave_Open TE#}9 53715 L—>arT—4
EIRINT D LR,

% 38 PMBus Slave Middleware / O—/\)LEH—E

SO—nILEHK

static st_pmbus_ctrl_s_t

g_st_pmbus_ctrl

volatile uint8_t

g riic0_user_slave_addr

volatile uint8_t

g riicO_start_detect_at_re

ceive

static gpt_instance_ctrl_t

s_st_gpt_ctrl
static

smbus_slave_instance_ctr|_

t s_st_smbus_ctr!

static smbus_slave_cfg t

s_st_smbus_cfg

smbus_slave_instance_t

g_smbus_slave0

A&
PMBUS Slaver Middleware @3> b O—)LIEHRZEET
A4 80—/\LZEE T, PMBUS Slave Middleware A
HMTOAERALET,
RX26T [Zd5LVT. R_PMBUS_Slave_Open [Z& V) 2 —HA%
BELEAL—T7FLRA%ESARLO LR AIZERET
S5=HICFERALET,
RX26T [Z& LT, RIICO KZ A /30D g_riic0_mode_flag
AZEE— FOBCStart VT« ¥ a VigHEIYIA
HEBRBLIEZCLEZEET S35,
RA6T3 [ZHULVNT. GPT RS A/ FA—ILA\VES
ELTHERT HEH.
RAGT3 IZHELNT, SMBUS RS A4 /3Da> bE—JLAY R
SELTHERATSHIEH,

RA6T3 2 LVyT ., R_SMBUS_SLAVE_Oepn =& L) SMBUS K

SANITERET S0 T4 9 L—2 a0 T—3EHEM

TEHEEH,

RA6T3 2 ULVT, SMBUS RS A /NORETHERAT 51 >
RRAUR,
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.2.7 PMBus Slave R/ OFE&E —&
AEHM IO S LTHEATATI/OEE—EERIZRLET,

% 39 PMBus Slave Application ¥/ OF&E—&

File 4 /04 A& ERE
r_app_mai PMBUS_APP_  -PMBUS W< > Fa—FKODERH., (Y OKIILTSR) -
n.h CMD_xxx PMBUS_APP_CMD_OPERAION : OPERAION 2 <> K 0x01

PMBUS_APP_CMD_ON_OFF_CONF1G : ON_OFF_CONFIG 2w > K 0x02
PMBUS_APP_CMD_CLEAR_FAULTS : CLEAR_FAULTS 3w > K 0x03
PMBUS_APP_CMD_STATUS_FAN_1_2 : STATUS_FAN_1.2 2a< > K 0x81
PMBUS_APP_CMD_READ_VOUT : READ_VOUT 3w > K 0x8B
PMBUS_APP_CMD_READ_IOUT : READ_IOUT 3w K 0x8C
PMBUS_APP_CMD_READ_FAN_SPEED_1 : REA_DFAN_SPEED_1 a<> | 0x90
.
PMBUS_APP_CMD_READ_FREQUENCY : READ_FREQUENCY o< > K 0x95
PMBUS_APP_CMD_RESERVED : RESERVED 21w > K 0x09

PMBUS_APP_CMD_PMBUS_REVISION : PMBUS_REVISION o< > K 0x98
PMBUS_APP_CMD_STORE_DEFAULT_CODE : STORE_DEFAULT_CODE 1 | 0x13

EO2N
PMBUS_APP_CMD_FAN_COMMAND 1 : FAN_COMMAND 1 o< > K 0x38
PMBUS_APP_CMD_READ EOUT : READ EOUT w2 K 0x87

PMBUS_APP_CMD_PAGE_PLUS WRITE : PAGE_PLUS WRITE o< > K 0x05
SLAVE_ADDR | PMBus Slave Middleware I8 F T AAL—TF7 FLADEET 0x0A

ESS ER

OPERATION_ ' OPERATION o< > FDE—A#IfHIERbit DER. 0x80
OPE_START_

BIT

ON_OFF_CON ~ ON_OFF_CONONFIG 2<% > FTHAT ST —2E&H. E—2HlIf#HD | 0x08
FIG_OPE_EN  F#IZ OPERATION o< > FOE—2KIHIERE Y FOREZFERAT
ABLE_BIT SMNEREELEY,

RET_OK TIVr—vavRBERORYE, EERT, 0
RET_ERROR 77U 4 —>a vHNBEBORYIE, EELT,
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% 40 PMBus Slave APl v/ OEE—%&

r_pmbus  PMBUS_RET_xxx | - PMBus middleware APl M5RE$ A T5—a—FK, (vo/0% -
_app_s| [FLLTESH)
ave. h PMBUS_RET OK : EE#&T 0
PMBUS_RET_ERROR : EE# T, REDFFHIL st_pmbus_cfg_s_t 1
e_pmbus_result_s THZELTL S

PMBUS_RET_PARAM : #8E S 1-5IHMNEE, 2
PMBUS_RET_NOT_OPENED : OPEN Sh TUWLVEHA 3
PMBUS_RET_OPENED : 9" TIZOPEN ShTWET 4

Z& 41 PMBus Slave Middleware B~/  OFEE—E

File#a <4#0% A& EEE
r_pmbus PMBUS_TRANS X &< Ra—KIE&THR—FTEZ7O0FILEFHRT I -

_app_s| | xx IZERAT RSO 30— FOEEZ, (Y O0KIEFLUTS
ave. h ®)
PMBUS_TRANS _RESERVED : <> K — K& RESERVED 0x00

PMBUS_TRANS_READ_BYTE : 1<% > Fa— FILREAD BYTE 5> | 0x01
Yo arvEYR—F

PMBUS_TRANS_READ_WORD : 33w Ka— K(XREAD WORD k5> | 0x02
Yo arvEYR—b

PMBUS_TRANS_BLOCK_READ : o< > KFa— KIXBLOCK READ 3 | 0x03
DY avEYR—F

PMBUS_TRANS_SEND_BYTE : o< > Fa— FI(X SEND BYTE k5> | 0x10
Yo arvEYR—b

PMBUS_TRANS_WRITE_BYTE : o< > Fa— FIXWRITE BYTE 3 | 0x20
DY avEYR—F

PMBUS_TRANS_WRITE_WORD : 3 <> Fa— FIXWRITE WORD k3> | 0x30
DYoL 3 vEYR—F

PMBUS_TRANS_BLOCK_WRITE : o< > Fa— FIXBLOCK WRITE + | 0x40
oYY avEYR—F

PMBUS_TRANS_WRITE_QUICK : <> Fa— Fi&Write Quick F+ | 0x50
Sy arvEYR—b

PMBUS_TRANS_PROCESS_CALL : a3~ > Fa— K% PROCESS CALL | 0x60
FSoHos a3 EYR—

PMBUS_TRANS_BLOCK_PROCESS_CALL : a~< > Fa— KX Block 0x70
Write-Block Read Process Gall k5 2#
gL a3vEYR—F

PMBUS_COMMAND ' PMBus Middleware TH/R—rF 57> FOFERKH, 256

_CODE_MAX

PMBUS_BLOCK_S | Block a ¥ > FTERETEST— 4 HOHE/ME, 1

[ZE_MIN

PMBUS_BLOCK_S | Block O ¥ > RTRERIETEST— 4 HOKEKIE, 32

[ZE_MAX

PMBUS_BUF_SIZ | Open BFIZ PMBUS Middleware IZ&$kTE %/ T 7H A4 XDHFE/N 1

E_MIN fi&,

PMBUS_BUF_SIZ | Open EfIZ PMBUS Middleware IZ&8TE=B/1\v J7H 44 XDEX PMBUS_B

E_MAX fiE. (Block Read/Block Write BFDEZAARZRAKT—2$(32)+ | LOCK_SI
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RX Family/RA Family

12C /AR A % 7 =—X(RIIC/I3C)IZ & % PMBus Master - Slave i&15

r_pmbus
_Wrappe
r_slave
.h

PMBUS_CRG8_US
E_IP

PMBUS_ALERT_R
ESPONSE_ADDR

PMBUS_SLAVE_A
DDR_MAX
PMBUS_SLAVE_A
DDR_MAX
PMBUS_CFG_DEV
ICE_RX26T
PMBUS_CFG_DEV
ICE_RA6T3

PMBUS_CFG_DEV
ICE

ARV RA—FM+EZFAAT IR/ EAE LT -2
(1)+PEC(1))

PEC DiEEAEZIETET HERME. "1MU ICEH L TS EESR
ERTB) M (T—ILEFERLTEET SN ZEHEET
B) " MNERTET D, WU ITEH L TWSEERZHERT H5E
(&. r_pmbus_nwk_AddCrc8 () B§%(< CRCEREFZHEALI-a—F
EF1—YHNEELE-ETTMCU ICEHLTWSEERZFAHT
B)ICERLTLEZELY,

R_PMBUS_S|ave_SendARA & E{THFIZEXE T 5 ALERT 1FIHRICZERA D
AL—T7 ELRA(ARA), SMBus DE#RIZERLI-EZXEZEL TL
FY9,

PMBUS DX L—TJ APl MBI THEETEDHAL—T7 FLADK
IMEDEETTY

PMBUS DR L—TJ APl MBI THRETEDAL—T7 FLADK
KEDEETT,

r_pmbus_wrapper_slave.c THEL TL\% K54 /3D wrapper B
% RX26T THEAT HBEICERT 5.
r_pmbus_wrapper_slave.c THEL TS K54 /30 wrapper B
% RA6GT3 THEAT HBZEICHERT 5,
r_pmbus_wrapper_slave.c THEL TL\% K54 /3D wrapper B
HEEFESESH MU DES., {EIX PMBUS_CFG_DEVICE_RX26T A
PMBUS_CFG_DEVICE_RABT3 #EE L TL =& LY,

ZE_MAX
+ 3

0

0x0C

0x01

0x10

AT
% MCU
1=t
5.
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.2.8 PMBus Slave #lfHl7O—

PMBus Slave Application Z3(0 7O —% 5.2.8.1I&(Z, PMBus Slave APl i > O0—% 5.2.8.2 IHIZ. PMBus
Slave KS A /N\E O 7O0—%5.2.8.31EIZ;RLET ., PMBus Slave Middleware Eic2WLZTlX7Oo o k
O—RZEITSEFEEL,

5.2.8.1 PMBus Slave Application# o n—

PMBus Slave Application BRIZE— 2 &I I FIL™Y = 7 D&, & & U PMBus Master &I&IE% 4TS PMBus
Slave Middleware £80 APl 2 —)LE{TLVvEJ . PMBus Slave Application EiD 7 AO—% LI TFIZSRLET,

B PMBus slave &{#fE 70—
® PMBus slave £{A#I#& 7 O0— (RX26T)

main program

I Start I

EEEILE |

SWF = v ¥ & T — e
r_app_board_ui_mainloop

PMBUSA > FFzw&é&
T— Z HEnE
pmbus_ctrl

while (1)

TrvF Ry S aA=wOUT Ly
P
R_Config_IWDT_Restart

End

motor control interrupt *

|Interrupt Startl

E-A—OEFRIEREE—2
Bl fHLE

End
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

PMBUS receive interrupt

|Interrupt Startl

PMBUS Middleware FIEBIREF = »
7 |EEFILE

PMBUSEE 7 — & MEEMT L=

PMBUSE(E T — X ITHIL L= —
2 H#H/ T — 2 FIEEIIE /PMBUS
A R b FATILE
r_pmbus_callback

End

) BE40IE RX 273V KAMERBHE—S2QEUHLARY MLEIE - MK AZZSBESL,
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® PMBus slave &{A#i#& 70— (RA6T3)

main program

I Start I

SEAECLE |

SWF = w & /E—AWTRT—4
ZF Ty s EE—AHENE

board_ui

while (1)

PMBUSA ~ > FF v & &
E— A HIHEIME
pmbus_ctrl

End

motor control interrupt *

|Interrupt Startl

E— A —OEIERIER/ E—2H
AT — 2 AFFTE

End

PMBUS receive interrupt

|Interrupt Startl

PMBUS Middleware PIER{REEF = »
7 [ EETE

PMBUSEE 7 — 4 DAETALE

PMBUSZ(E T — Z |G LI-E—
A HE/ £ — 2 HEMEIE/PMBUS
A~ b RITILE
r_pmbus_callback

End

[EF)] S KAMARBEE—42DEU YL RARY FL4EIE Renesas Flexible Motor Control $1)—X

RAZEISRIESL,
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

B PMBus slave BE%k fion—

® main (RX26T). hal_entry (RA6T3)
E—A2HEI FILI 70 Application TIEKIEMHALNIE, A4 VII—TRBIZHYET, FHIETE—4

SRILOTFTTUS—2 30/ —FETSBIESL,

l Start I

HEHLNE
B

ret =
r_app_main_start_pmbus
_ctrl()

A v —FE
pmbus_ctrl()

HpEEes

TRUE
ret == APP_RET_OK
R I BB,

End

® r_app_main_start_pmbus_ctr|

| Start I
et=

R_PMBUS_Slave_Open(&
g_st_pmbus_cfg,
&e_pmbus_result)

(RX26T. RA6T3)

TRUE

R_PMBUS_Slave_Close()

ret I= PMBUS_RET_OKvv

return ret

End
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

pmbus_ctr |

Start

switch s_e_req_status
E_PMBUS_REQ_EVENT_ERR
OR

E_PMBUS_REQ_EVENT_ARA
_START

E_PMBUS_REQ_EVENT_ARA
_sToP

E_PM
US_REQ_EVENT_PEC_ENA
E_PMBUS_REQ_EVENT_PEC_
DIS

E_PMBUS_REQ_EVENT_NON
E

default

(RX26T. RA6T3)

s_e_req_status =
E_PMBUS_REQ_EVENT_NON

ul ret =
R_PMBUS_Slave_Restart(

&e_ret)

R_PMBUS_Slave_Close()

PMBUS_RET_OK I=ul_ret

TRUE

no action;

break;

no action;

break;

no action;

break;

break;

End

break;

R_PMBUS_Slave_Open(&s
_st_pmbus_cfg, &e_ret)
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_pmbus_cal Iback (RX26T. RA6T3)

Start

p_st_pmbus_ctrl-
»e_pmbus_result s =
0 == (p_st_nwk_ctrl_t- TRUE r_app_pmbus_exe_write_
>ul current_add rw & command
switch p_st_pmbus_ctrl PMBUS_SLAVE_ADD_WR_BI
>e_pmbus_result_s m FALSE *p_st_pmbus_ctrl-
E_PMBUS_PACKET_S _CMD_ »e_pmbus_result_s =
COMP r_app_pmbus_exe read_
command
E_PMBUS_PACKET S_CMD_
QUICK *p_e_result =
E_PMBUS_PACKET S _OK;
E_PMBUS_PACKET_S_ARA_C *p_e_result =
OMP: E_PMBUS_PACKET S _OK;
E_PMBUS_PACKET_S_TIMEO
uT: 5_e_req_status =
E_PMBUS_PACKET_S_INTER E_PMBUS_REQ_EVENT_ERR
NAL_ERROR: OR;
*p_e_result =
E_PMBUS_PACKET_S_OK:
E_PMBUS_PACKET S DATA
SIZE_ERROR:
E_PMBUS_PACKET S _PEC_E
RROR:
E_PMBUS_PACKET S_NOT_R
EADY:
E_PMBUS_PACKET_S_CMD_ . -
NOT_SUPPORT: pe_result =
- : E_PMBUS_PACKET S _OK;
default
End
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I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_app_pmbus_exe_write_command (RX26T. RA6T3)

Start

(] IFDE—2Y 2 TILAPI £IXRAGTI DB EIFELY FT,

ul_current_command ==

PMBUS_APP_CMD_OPERAIO
N

ul_current_command ==
PMBUS_APP_CMD_ON_OFF_
CONFIG

ul_current_command ==
PMBUS_APP_CLEAR FAULTS

ul_current_command ==
PMBUS_APP_CMD_STATUS_
FAN_1_2

ul_curent_command ==
PMBUS_APP_CMD_STORE D
EFAULT_CODE

ul_current_command ==
PMBUS_APP_CMD_FAN_CO
MMAND_1

ul_current_command ==
PMBUS_APP_CMD_PAGE_PL
USE_WRITE

default

s_ul_pmbus_operation_data
=g_pmbus_rx_buf[0]

TRUE

ON_OFF_CONFIG_OPE_ENAB
LE BIT==
(s_ul_pmbus_config_data &
ON_OFF_CONFIG_OPE_ENAB
LE_BIT)

s_ul_pmbus_config_data =
s_ul_pmbus_rx_buf[0]

e_ret=
E_PMBUS_PACKET_S_OK

R_MOTOR_SENSORLESS
VECTOR_MotorReset()

e_ret =
E_PMBUS_PACKET S OK

uint8_t ul_data =
s_ul_pmbus_rx_buf[0]

g st_sensorless_vector.u?_e
rror_status &=
(uint16_t)(~ul_data)

e_ret=
E_PMBUS_PACKET_S_OK

e_ret=

E_PMBUS_PACKET_S_OK

e_ret=

E_PMBUS_PACKET S_OK

e_ret=

E_PMBUS_PACKET_S_OK

e ret=

E_PMBUS_PACKET_S_CMD_
NOT_SUPPORT

End

OPERATION_OPE_START_BIT

TRUE

R_MOTOR_SENSORLESS_
VECTOR_MotorStart()

(s_ul_pmbus_operation_dat
a&
OPERATION_OPE_START_BIT

)

e_ret =
E_PMBUS_PACKET_S_OK

HMiEIo

FALSE

s

v

R_MOTOR_SENSORLESS_
VECTOR_MotorStop()

D bETBRIESL,
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_app_pmbus_exe_read_command (RX26T. RA6T3)

Start

ul_current command £_ul_prrbus_ tx buflo)

PMEUS _APP_CMD_OPERAION +_ulpmbus_operation dets;

B8t prnbus,_ctrk>u b e
1

o_ret =
E_PMBUS PACKET 50K

ul_current_cammand
EMIBUS_APP_CMD_ON_OFF_C
NG

5u1_pbus tx_buflo] =

51 _pmbus_canfig data:

pst_penbuss crri-au2 te_len =
I

o _ret =
E_PMBUS _PACKET 50K

ul_current,command 5_u1_pmbus tx_buf{o] «
PMBUS_APR_CMID._STATUS_FA e 1]g_motor_sensoriessal
crlu2_smer_in
p_st_pmbus_ctriu2_te
¥

ul_curront_command s= E_PMBUS PACKET 5 0K

FMEUS_AFP_CMD_READ_VOL
T

.42t buf = int16.1)
8. pribus.tx_bufl0k

2 round data =

{int16_tioundis motor_cu
rranto_cerl vdc_adl;

*6_12_tx_buf = 52_round_data;
B_st_prabus,ctri->ud_tx_jen =
2

ul_curent_command
PMBUS_APP_CMD_READ. |OUT e et
E_PIMBUS_PACKET 5 0K

.52t buf s (int16_1)

B u_pmaus._t_buf[ol;
. docima_dsta =

3t _sonseriess vectar fé_u_s

2 round ata =
i0E16_troundHf4_deconal
datal;

“p_s2_tx_buf = 32_reund_data;
Pt ma_ctrkoasd_te lon = 2;

e ret =
E_PMBUS PACKET 5 0K

b3 tu_buf= 6 t7)
Ba u_prmius. tx buf];

ul_current_command
PMBUS_APP_OMD_READ FAN
SPEED 1

52_round_data=
{int16_t)raundilg_metor_current
0_cirl_speod_rai)

*p_s2_te_buf = 52_reund_data,

ul_current_cammand »=
P_st_prnbuss_ctrl-3u_te_len =
x

PMBUS_AFP_CMID_READ_FAEQ
BN

E_PMBUS_PACKET 5 0%

14_tecimal data =
g user_motar_current._ex

tended cig f current et perio
5,854 int_resp_dotal,

u2 decimal_hex_data =
uint16_t)f4_decimal data *
1000000);
5 ut_pmbus v bufls] =
{uined_u2_decimal_hex_data;
5 ut_pmbus b buff] =
{uines_ )2 docmal hex_dsta
Py
p_st_pembuss ctrl-au2_ e len =
2

ul_eurrent_tommand
PIABUS_APP_CMD_PMBUS_RE
VISION

E_PIMBUS PALKET 5 O

5_ul_pmbs_te_buflg) = OxAS;
P_st_penbuss_ctrl-2u_te_len =
1

ul_current_tommand
PAMBLS_APP_CMD_FAN COM

MAND T
e et
E_PMBUS_PACKET 50K
u3_currane
cour
mis_tx_bufia] = 0n35:
5 u_pmbs_te_buff1] = OxSA:
et st prmbus_ctrl-2u2_ta_len =
2
o_ret =
E_PMBUS _PACKET 50K
s_ul_pmbes_te buffu,_cnt) =
5
=

aetault uintB_t ul_cntet
ul_cntrs

5. pmbas tx_buf{ul_cns) =
{2+ us_ent)

p_st_penbus_ctrl-2u_tx_lon =
&
E_PMBUS_PACKET 5 0%

)

CE] IPDE—SY 2 TILAPL BIERACTS DIHEERFERLGYFET . #MIETTOC Y FEISEIEEL,
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I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

5.2.8.2 PMBus Slave APl {7 O0—

PMBus Slave API Zf(d PMBus Slave Middleware ERDHI{EIZ4TLVET , PMBus Slave API E8D 70— ZLITIC
RrLET,

R_PMBUS_Slave_0pen

I Start I

== true

TRUE

g st _pmbus_ctrl.b_open_flag

ret == PMBUS_RET_OK

TRUE

ret = PMBUS_RET_OPENED

ret == PMBUS_RET_OK

TRUE

((PMBUS_BUF_SIZE_MIN >
p_st_cfg->u2_n_size) ||
(PMBUS_BUF_SIZE_MAX <=
p_st_cfg->u2_rx_size)) ||

(NULL == p_st_cfg-
>p_ul_tx_buf) ||

((PMBUS_BUF_SIZE_MIN >
p_st cfg->u2 tx size) ||
(PMBUS_BUF_SIZE_MAX <=
p_st_cfg->u2_tx_size)) ||

(NULL == p_st_cfg-
>p ul rx_buf) ||

((PMBUS_SLAVE_ADDR_MAX
<= p_st_cfg->ul_slave_addr)
I
(PMBUS_SLAVE_ADDR_MIN >
p_st_cfg->ul_slave_addr)) ||

(NULL == p_st_cfg-
>p_pmbusSlaveCmdCallback)
|| (NULL ==
p_e_packet_result))

TRUE

ret == PMBUS_RET_OK

TRUE

r_pmbus_app_InitCtrl()

r_pmbus_nwk_StartSlave

*p_e_packet_result =
g st_pmbus_ctrl.e_pmbus_res
ult_s

return ret

End

b_open_flag = true

ret = PMBUS_RET_PARAM
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® R_PMBUS_Slave_GClose

| Start

r_pmbus_nwk_StopSlave()

b_open_flag=true

End

® R_PMBUS_Slave_EnablePEC

| Start l

g st pmbus_ctrl.b_pec flag=
true

End

® R _PMBUS_Slave_DisablePEC

| Start |

g_st_pmbus_ctrl.b_pec_flag =
false

End
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

R_PMBUS_S|ave_SendARA

I Start I

ret = PMBUS_RET_OPENED

TRUE

(p_ul_tx_buf == NULL) ||
(p_e_packet_result == NULL)

r_pmbus_nwk_StopSlave()

TRUE
g st_pmbus_ctrl.b_open_flag
I=true
TRUE
ret == PMBUS_RET_OK
TRUE
ret == PMBUS_RET_OK

return ret

End

ret =

RA()

r_pmbus_nwk_StartSendA

*p_e_packet_result =
g_st_pmbus_ctrl.e_pmbus_res
ult_s

ret = PMBUS_RET_PARAM
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® R _PMBUS_Slave_Restart

I Start I

TRUE

g st pmbus_ctrl.b_open_fla
g !=true

ret == PMBUS_RET OK

TRUE

ret = PMBUS_RET_OPENED

ret == PMBUS_RET OK

TRUE

TRUE

NULL==p_e_packet_result

ul_ret =
PMBUS_RET_PARAM

r_pmbus_nwk_StopSlave()

return ret

End

ret =
r_pmbus_nwk_StartSlave()

*p_e_packet_result =
g st pmbus_ctrl.e_pmbus_r
esult_s
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1
5.2.8.3 PMBus Slave K>S/ /1 \#ioo—

PMBus Slave K5 A /\EBIE RX26T TIFAY— k-2 745 L —4% T, RA6T3 TILFSP T&ERT 50— K
5 PMBus Slave LEB[CEHET—HMERLTWWET, ERARITDULVTILS. 2.4 PMBus Slave k54 /\EB

DHARIAIAREZTSRIEZEV, FEPADBEOFEERELUVRFHROIMEEER. FRBLBLUEXF
BoNHIBRERMEGY ET,

(1) A¥—b-a274FX2L—2 D% (RX26T)

® R _Config_RIICO Create

| Start I

RIICO.SARLO.BYTE = Ox5Ar;

RIICO.SARLO.BYTE =
g_riicO_user_slave_addr;

same as
r_Config_RIICO_Create

FREEDUIEE A BN,
End

® R Config_RIICO_Stop

| Start I

RIICO.ICSER.BYTE=0;

same asr_Config_RIICO_Stop

FRPEDALIE A BN,
End
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_Config_RIICO_Slave_Receive

I Start I

MD_STATUS status = MD_QOK;
g_riicO_rx_length = rx_num;
g_riicO_rx_count =0U;
gp_riic0_rx_address =rx_buf;
RIICO.ICMR3.BYTE |= 0x70U;
RICO.ICMR3.BIT.ACKWP = 1U;
RICO.ICMR3.BIT.ACKBT = 0U;
g_riic0_dummy_read_count =0U;

g riicO_start_detect_at_recei
ve=0

g_riic0_mode_flag =
_16_1IC_SLAVE_RECEIVE;

g _riic0_state =
_15_1IC_SLAVE_WAIT_START_CON
DITION;

O ALEZ B,

End
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_Config_RIICO transmit_interrupt

| Start I

HER

_17_IIC_SLAVE_TRANSMIT ==
g _riic0_mode_flag

RIICO.ICSR2.BIT.START = 0U:
g riicO_start_detect_at receive =

0;
(1U == RIICO.ICSR2.BIT.START)| |
1==
g_riicO_start_detect_at_receive) r_User_RIICO_callback_tran
smit()
else
RIICO.ICDRT =

*gp_riicO_tx_address;

gp_riic0_tx_address++;

TRUE g_riic0_tx_count--;

0U < g_riicO_tx_count

g_riic0_state =

11 IIC_SLAVE_SENDS_DATA

—abEE, FHREEEE,
End
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_Config RIICO_receive_interrupt

l Start I
dummy = RIICO.ICDRR;
TRUE g riic0_dummy_read_count++;
_10_IIC_SLAVE_RECEIVES_DATA == 1U == RIICO.ICSR2.BIT.START
g_riicO_state
r_Config_RIICO_callback_er
ror(MD_ERROR4)
End
dummy = RIICO.ICDRR;
TRUE iico d d o
1U > g_riic0_dummy_read_count g_rick_dummy_read_countt+;
RIICO.ICMR3.BIT.ACKWP = 1U; - User RIICO_callback_recel
RIICO.ICMR3.BIT.ACKBT = 0U; ive()
*gp_riicO_rx_address =
RIICO.ICDRR;
gp_riicO_rx_address++;
g_riic0_rx_count++;
End
r_User_RIICO_callback_rec
eive()
wig
dummy = RIICO.ICDRR;
11 _1IC_SLAVE SENDS DATA ==
g_riic0_state r_User_RIICO_callback_rece
ive()
else
—EPEEE, FRIFESEEM,
End
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_Config RIICO error_interrupt

| Start I

RIICO.ICSR2.BIT.STOP = 0U;

— RIICO.ICIER.BIT.SPIE =0U;
Bl ~14_IIC_SLAVE_RECEIVES_STOP == RIICO.ICIER.BIT.STIE = 1U;

g_riic0_state

r_User_RIICO_callback_rece
iveend()

_16_IIC_SLAVE_RECEIVE ==
g_riic0_mode_flag

RICO.ICSR2.BIT.START = 0U;
RIICO.ICIER.BIT.STIE = 0U;
RIICO.ICIER.BIT.SPIE = 1U;

_15_IIC_SLAVE_WAIT_START_CON g_riicO_state =
DITION == g_riicO_state 10 _1IC_SLAVE RECEIVES DATA;

g_riicO_start_detect_at_receive =1

r_User_RIICO_callback_star|
t)

_10_IIC_SLAVE_RECEIVES_DATA ==
g_riicO_state

RIICO.ICSR2.BIT.STOP = 0U;
RIICO.ICIER.BIT.SPIE =0U;
RICO.ICIER.BIT.STIE =1U;
g_riic0_state =
_15_IIC_SLAVE_WAIT_START_CON
DITION;

r_User_RIICO_callback_rec
else eiveend()

r_Config_RIICO_callback_er
ror(MD_ERROR4)

_11_IIC_SLAVE_SENDS_DATA ==
g_riic0_state

HE

else

RINCO.ICSR2.BIT.START = 0U;
RIICO.ICIER.BIT.STIE =0U;
RIICO.ICIER.BIT.SPIE = 1U;

" g_riic0_state =

L _11_1IC_SLAVE_SENDS_DATA;

_15_IIC_SLAVE_WAIT_START_CON
DITION == g_riicO_state

r_User_RIICO_callback_star
t()

—wEN, FREEEER,

End
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® r_Config_RIICO_callback_transmitend

| Start \

r pmbus_app int Transmi
tEnd()

FREEEER,
End

® r_Config_RIICO_cal Iback_receiveend

‘ Start \

r_pmbus_app_int_Receive
End()

i3 AT ER,

End

® r_Config RIIGO_callback_error

| Start I

HhE

status == MD_ERROR4

1U == RIICO.ICSR2.BIT.START

TRUE

RIICO.ICSR2.BIT.START =0

break;

default break;

—abE, FREEEEN,.

End

r_pmbus_app_int_Notify(E
_PMBUS_INT_EVENT_S_ST
ART_UNEXPECTED)
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_User_RIICO_callback_start

|

Start

r_pmbus_app_int_Notify(E
_PMBUS_SINT_EVENT S_S
TART)

FRIRIEEEN.

End

® r_User_RIICO_callback_transmit

Start

g

r pmbus_app int Transmi

Y)

T E B AT,
End

® r_User_RIICO_callback_receive

Start

i

r_pmbus_app_int Receive
(g_riicO_rx_count)

T EE &,

End
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® R _Config_TMRO_Start

| Start I

TMRO.TCNT.BYTE=0U

IR(TMRO, CMIAO) = 0U;
IEN(TMRO, CMIAO) = 1U;
TMRO.TCCR.BYTE =
_08_TMR_CLK_SRC_PCLK |
06 TMR_PCLK_DIV 8192;

I EEEA,

End

(2) FSP mB9% (RA6T3)
® R_SMBUS_SLAVE_Open

I Start |

Hig

p_ctrl->start_detect = false;

—ERLEE AR, FTHLSEERM,

End
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® r_smbus_slave_read_write

I Start I

g

ESTARLISHED —— el ol ; FSP—ERR—HN—USE):
T e d

p_ctrl->total = (uint16_t)bytes;
p_ctrl->remain = (uint16_t)bytes;

i

TRUE p_ctrl->start_detect = false
SMBUS_SLAVE_TRANSFER_DIR_MASTER_

WRITE_SLAVE_READ == direction

—IEAEEERE, R/ ELEES TR, FT/ARBSEEE,

End

® r_smbus_slave_notify

I Start I

p_ctrl->p_reg->BSTE =
(SMBUS_SLAVE_PRV_BSTE_INIT _MASK |
R_I3CO_BSTE_STCNDDE_Msk |
R_I3CO_BSTE_SPCNDDE_Msk) &
(~R_13C0_BSTE_TODE_Msk];

E

uint16_t transaction_count = p_ctrl->transaction_count

-
—EEE EHRE, FFEHNSEES,
End
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RX Family/RA Family

® r_smbus_slave_cal Iback_request

I Start I

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

r_smbus_slave_call_callba
ck(p_ctrl, slave_event,
p_ctrl-
>transaction_count)

i

Bakor/ER Y E LIRALE = BB

End
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_smbus_open_hw_slave

l Start I

HhE

p_ctrl->p_reg->BFCTL = (({uint32_t)
((I2C_SLAVE_RATE_FASTPLUS == p_ctrl->p_cfg->rate)
<< R_I3C0_BFCTL_FMPE_Pos)) |

R3O BFCTL NALE Msk R 13€0 BFCTE SALE Msk
| R_I3CO_BFCTL_SCSYNE_Msk |
R_I13C0_BFCTL_SMBS_Msk)

p_ctrl->p_ret->BFRECDT = 0x1D6;

p_ctrl->p reg->QUTCTL |=
{uint32_t)(R_I3CO_OUTCTL_SDOD_Msk |
R_I13C0_OUTCTL_SDODCS_Msk);

p_ctrl->p_reg->BSTE =
SMBUS_SLAVE_PRV_BSTE_INIT_MASK | =SMBUS_SLAVE_PRV_BSTE_INIT_MASK = (R_I3C0_BSTE_NACKDE_Msk |

R_I3CO_BSTE_STCNDDE_Msk | R13C0 BSTE ALE Msk|R 1200 BSTE TODE Msk|R |3C0_BSTE TENDE Msk)
R_I3CO_BSTE_SPCNDDE_Msk;

p_ctrl->p_reg->BIE =

SMBUS_SLAVE_PRV_BIE_INIT_MASK |
R_I3C0O_BIE_STCNDDIE_Msk | RI3CO BIE ALIE Msk | R 13C0 BIE TODIE Msk)
R_I3C0_BIE_SPCNDDIE_Msk;

=SMBUS_SLAVE_PRV_BIE_INIT_MASK = (R_I3C0_BIE_NACKDIE_Msk

EI
—EREE EEE, SHES/MYE LRNERER, FASS/ REEMEEN/EE,
End
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_smbus_slave_call_cal lback

| Start

31#4 : smbus_slave_instance_ctrl_t * p_ctrl,
smbus_slave_event_t event

uint16_t transaction_count

—HAERE R, RFRIEER,

End

® r_smbus_rxi_check_illegal_start

Start

volatile uint32_t dummy_read = p_ctrl-
>p_reg->NTDTBPO;

p_ctrl->p_reg->BST &= ((uint32_t)
~(R_I3CO_BST_STCNDDF_Msk))

r_smbus_slave_callback_requ
est(p_ctrl,
SMBUS_SLAVE_EVENT_START
_ERROR);
p_ctrl->p_reg-
>BST_b.STCNDDF check_result = true
=1

volatile uint32_t dummy_read = p_ctrl-
>p_reg->NTDTBPO;

r_smbus_slave_callback_requ
est(p_ctrl,
SMBUS_SLAVE_EVENT_RX_RE
QUEST);

p_ctrl->direction ==
SMBUS_SLAVE_TRANSFER_D!
R_MASTER_READ_SLAVE_W
RITE

check_result = true

else check_result = false

return check_result

End
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RX Family/RA Family

I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_smbus_rxi_slave

check_illegal_start no operation

Ip_ctrl->do_dummy_read
volati

uint32_t dummy_read
> NTDTBPO;

p_ctrl->p_reg->BSTE =
SMBUS_SLAVE_PRV_BSTE_INIT_MASK |
R_I3C0_BSTE_STCNDDE_Msk |
R_I3CO_BSTE_SPCNDDE_Msk;
p_ctrl->p_reg->BST &= ((uint32_t)
~(R_I3C0_BST_STCNDDF_Msk |

End

TRUE R_I3C0_BST_SPCNDDF_MsK));
p_ctrl->p_cfg->addr_mode ==
SMBUS_SLAVE_ADDR_MODE_7BIT
p_ctrl->p_reg->BSTE =
FALSE | SMBUS_SLAVE_PRV_BSTE_INIT_MASK |
R_I3CO_BIE_SPCNDDIE_Msk;
p_ctrl->p_reg>BST &= ((uint32_t)
~(R_I3C0_BST_SPCNDDF_MsK);
TRUE

p_ctrl->p_reg->BIE =
SMBUS_SLAVE_PRV_BIE_INIT_
sk |
R_I3C0_BIE_SPCNDDIE_Msk
r_smbus_slave_callback_requ
est(p_ctrl,
SMBUS_SLAVE_EVENT_RX_RE
QuEST);

He—b_staveinitiate_transactie

Atpete;

126 SLAVE_EVENT_RX_REQUE

FALSE Ip_ctrl->notify_request heid

volatile uint32_t dummy_read = p_ctrl-
>p_reg->NTDTBPO;

receive_callback_event =
SMBUS_SLAVE_EVENT_NACK;

FALSE

_ctri->total

p_ctrl->total == p_ctrl->loaded

petrl>poreg ACKETL=
RIEOACKEFACKFWA_Msk—}
RI3EE_ACKER_ACKTMsk;

volatile uint32_t dummy_read = p_ctrl-
>p_reg->NTDTBPO;

receive_callback_event =
SMBUS_SLAVE_EVENT_NACK;

p_ctrl->p_buff(p_ctrl->loaded++] =

(uint8_t) (p_ctrl->p_reg->NTDTBPO &

1IC_B_SLAVE_PRV_NTDTBPO_SIZE);
1 _counts+;

else

r_smbus_slave_callback_requ
est(p_ctrl,
SMBUS_SLAVE_EVENT_RX_RE
QuesT);

BFRBH/IMYHLRLE LRI, FHRBS/FFEREEN/EE,

SR —ACKT sk et poreg SACKETL =
RIBEOACKEHACKTWR Msk—+
= — P TRUE 0 = —Msk;
FALSE p_ctrl->total
FALSE
N P -
{int8tHpetrl preg SNTDTBRO &
HE_B-SLAVE_PRV_NTDTBRO_SIZE);
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I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_smbus_txi_slave

l Start |

to—ctrlenotify—reguest

(1 ==p_ctrl->p_reg-
>BST_b.STCNDDF) || (p_ctrl-
>start_detect == true)

p_ctrl->p_reg->BST_b.STCNDDF = 0;

End

® r_smbus_tei_slave

| Start I

TRUE
p_ctrl->start_detect = false;
r_smbus_slave_callback_requ
est(p_ctrl,
SMBUS_SLAVE_EVENT_TX_RE
QUEST);
FALSE R

0==p_ctrl->p_reg->ACKCTL_b.ACKR

—ERALE A B, FAENS/ERYH LRLEEHIER, RS/ R

est(p_ctrl,

ORE_REQUEST);

r_smbus_slave_callback_requ

SMBUS_SLAVE_EVENT TX M

TRUE

>BIE_b.TENDIE,0U,
timeout_count)

SMBUS_SLAVE_HARDWARE R
EGISTER_WAIT(p_ctrl->p_reg-

>direction

SMBUS_SLAVE_TRANSFER_DIR_MASTER
_READ_SLAVE_WRITE |= p_ctrl-

FALSE

End

— I E AR, AL/ E LB EIR, FRaks/ REEM A B/ AR,

volatile uint8_t dummy_data = OxFF;
p_ctrl->p_reg->NTDTBPO= (uint32_t)
dummy_data;
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RX Family/RA Family I2C /XA A % 7 —A(RIIC/NI3C)IZ & % PMBus Master - Slave &1

® r_smbus_err_slave

Start

p_ctrl->transaction_completed = false;

r_smbus_slave_notify(p_ctrl,

TRUE SMBUS_SLAVE_EVENT_TIMEOUT);
(error_events &

R_I3C0. BT TODFMsk) || error_events &R_I3C0_BST_TODF_Msk
(error_events & FALSE r_smbus_slave_notify(p_ctrl,

R_I3CO_BST_ALF_Msk) SMBUS_SLAVE_EVENT_ARB_LOST);

Uint32_t bst_status = p_ctrl->p_reg->BST;
bst_status &= “R_I3C0_BST_STCNDDF_Msk;
p_ctrl->p_reg->BST = bst_status;

p_ctrl->p_reg->BIE_b.STCNDDIE = 0U;

p_ctrl->p_reg->BIE_b.SPCNDDIE = 1U;

p_ctrl->transaction_completed = false;
p_ctrl_start_detect = true;

(error_events & r_smbus_slave_callback_request(p_ctrl,
R_I3CO_BST_STCNDDF_Msk) SMBUS_SLAVE_EVENT_START_REQUES
1 TRUE ;
(error_events & error_events & R_I3C0_BST_STCNDDF_Msk

R_I3C0_BST_SPCNDDF_Msk)

FALSE

p_ctrl->transaction_completed = true;

smbus_event =
TRUE SMBUS_SLAVE_EVENT_RX_COMPLETE

SMBUS_SLAVE_TRANSFER_DIR_MASTER_WRITE_SLA
p_ctrl->direction FALSE

smbus_event =
SMBUS_SLAVE_EVENT_TX_COMPLETE

 TRUE

p_ctrl->transaction_count

p_ctrl->total > p_ctrl->loaded

r_smbus_slave_notify(p_ctrl,
smbus_event);

p_ctrl->p_reg->BIE_b.SPCNDDIE = 0U;
p_ctrl->p_reg->BIE_b.STCNDDIE = 1U;

Volatile uint32_t dummy_read = p_ctr-
(error_events & 132 dummrea
R_I3C0_BST_NACKDF_Msk) ———— P_reE” 4

SMBUS_SLAVE_EVENT_NACK)

r_smbus_slave_notify(p_ctrl, ‘ |

o
=
Ll
R
3
B
o)

HERS/ER Y E LB

FE R, FRBS/K
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6. PMBus v FERETX MER
tera term ZEA L TEREL-REKROHZUTIZRLET .

® ON_OFF_CONFIG (write) WRITE_BYTE protocol

ZEE: AL—TF7 KL X :0x0A, READ/WRITE Am : W, a<> Fa—FK:0x02, 5S4 k5+—4% : 0x00
5{E : return code : 0x00, packet result : 0x00

VI COMG - Tera Term VT
J7AJUF) WEE) REES) IVEO-IHO) FAYEIW) ALTH)

START OXOA +/W + ACK 0x02 + ACK 0x00 + ACK

STOP

SDA

SCL

® ON_OFF_CONFIG (read) READ_BYTE protocol

: AL—T7 KL X : 0x0A, READ/WRITE A : R, a<> Ka— K : 0x02
: J— K5F—4 : 0x00, return code : 0x00. packet result : 0x00

i i

START OXOA +/W + ACK 02 + ACK RESTART

Ox0A +R + ACK 000 + NACK

STOP

SDA

SCL

*IIACKZA 2 J12&5H5HDT, PMBus BIEICEEETHY FE A,
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RX Family/RA Family I2C /AR A & 7 —A(RIIC/N3C)IZ & % PMBus Master - Slave &{S
7. FAQ
W :AXT7FTVr—2 30 THRBTSHIENTELL PMBUS DEHIEHY F9H,

A

UTORMRIIHERT DI ENTEEEA,
g —Javrr7oral

RN 3 i Nl [l S [

-Yy—rvavrrJoran

s NRIRATAROL

* Quick Command (read) 7@ k)L

- Address resolution protocol (ARP)

 Control EE D% (Alert EBZED)

-EEEHELUR—T 1 T HEE

s TILFIREZ—EE

o0y IR kLY FHEEE

- SMBUS EBIC &K B AR FE— FEH

s AL—TDNATRE— Y # % #ae

- RR MAEE

-Write Protect U FILIZK BRERA T ) {REEMAE

- General J—/LENE

- SMBUS 3.0.0 LLf%., & U, PMBUS 1.3.0 LI TEM S N T-HEE,

Fl=. UTOREHIE, 2—7 V45— 30, XU, PBUS = KLY = 7 H#FHEIEL
BIEMTEZEYT, BEHROEFETIEALESLY,

-Block Write 7B ra)ZFEART HaT UK

*Block Read 7O b )L ZEFERATRa<T2 K

* Process Call A ra)LEFERT S IR

- Block Write-Block Read Process Call 7O Fa/LEZFERAT S aTUK

* Quick Command (write) @ k3L

- Packet Error Check (PEC) {i=m@1{E

- Alert Response Address (ARA) Z#{E L71= Alert &

02 : PC & master MBIEEITO =D terminal soft (FEDKSHHRFLETIELLVTL &£

A:

LUTDOESITERELTL IS,
Ew kL—Fk : 115200bps

T—432EK :8bit

AUL SR 15
AbyTEY R TEYE
T—AREREAM LSBT 7—X k
HITa— K : 28 : LF, #{§ : CR+LF

Z_ETHEAYT

5h\0

B:AX7TV7r—2 32T, PECHERIELZT SHED CROEHEIEBRT—TILEFEALTULETA,

MCU ICHE L T 5 CRCERERZHEMAT S EILAIBETI A

S 1EW, AIRETT . A7 TUAS—2 a3 U TORCEESRZHEAT 5154I1%. 5.1.5 PMBus Master ¥4 OEE

—&E. 8LV, 5.2.6 PMBus_Slave ¥V OEHE—ETEZH L TL 5. "PMBUS_CRC8_USE_IP"Z"1"IZ&E

Li=ET, ZEHELTERESN TS r_pmbus_nwk_AddCrc8 ()% MCU o CRC ZfE/A L

TEEI &S

[CEELTLESW, BH. MU D CRCEHESF/ZHES S APLIF, AR—F -2 T74TL—42. &

U, FSP TEMT A ENTEET,
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0 E—SABLELAVNBAR. EO&SERBETIENLNTT A,

A:SWI(RTILSWZEOFF 52 &T, PMBUS a7 Y FOZEREICEDLLTE—FFFILTHIENTRET
¥, E—2DREZBERTIHAE. BEENRELERERZRMYKWN=5Z2T. SW (KL %
ON,VR1 @R 2 —LGEZEE—F NEIERIGELAEICE Y FLIzD 512, PMBUS @ ON_OFF_CONFIG O <
> K& OPERATION a7 > FCTEHBEE—2RIERRBICHELZR T2 EZEEFE LTI,

BH. X7T)5r—Y a3 v THEALTWAE— A4SV T TEEZREL-BEICHLELT 5E8LH
YEIT, FHEEE—AEAHOTILOT7TVr—2 30/ — b TSBEEN,

: AL—TRIDL—HFT7 TV =23 0FhREITAALTEMLIEEZA, B—SFILYT EHDS
“packet result:0x03” (24 L7 FEE) NREESNhFET,
EDESBIENRRELTEZONDTL &S,

A: BEHTRAL—JAICEMLEZLEBEOEARAEVW. ENRERRELTEALONET,
A7 T) 47— 3 2 Tlk, PMBUS (SMBUS) iE#kT#H 5 70 o )LDEEHS 25ms (Triweorr) AN TET 9
B EEEHRLTLET, READ BYTE 7O FaLdD &k 512, Master Z{5/Slave EEZSL 7O FaLd
FE. AL—JRIOa—/L/\y JWEIL Slave EERTIZITI 2. =AY I REBOERIEFNE S
ALTIDRELET, EEFONEZTHELWMEEIE, main L—TRETEHNICETLTLS
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