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PMBus A SRR T 1R 51 AL 2 DL SMBus ML :

SEND_BYTE
RECEIVE_BYTE
WRITE_BYTE
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WRITE_WORD
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READ_BLOCK
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BLOCK WRITE
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app H' cre_dnvh
slave_src H dma_drv.c
driver | dma_drvh :
ﬂ/ : 12C+DMA: PMBus Slave Driver
hal &l pmbus save dvc — ]
- & pmbus slave_dvh
5.1.1.2 hal3c 3
hal/2 F_EANEFITEE % )2 (Hardware Abstraction Layer, HAL) o
build &) Name
- slave_device_stack I crc halc
appl & crc_halh
~ slave_src ﬁ" dma_hal.c
driver & dma_halh
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v slave_device stack

appl

v slave src

ﬁ config.h
ﬁ config_fuse.c
ﬁ slave_appl.c

6.0 2] A2 6.

IS R Py 4 5 PO i

PICEHFRC B M 22

RE SN HIFE




6.1 BR &R M

|
R R Y

PMBus_Device_ErrHandler_CallBack

NP € e A

PMBUS_DRV_Slave_Open PMBUS_DRV_Slave_Close PMBUS—DRV&S'E‘VG—'SR—
Handler

6.2 iz 0

CMD_List

R B R

const PMBUS CMD LIST T gPMBUS_APPL_UserCMDList[]

le txn pe,

{CMD_PAGE, H_Wr_BYTE, H_Rd_BYTE,

PMBUS_S_ApplDrv_DATA_T
MR IR B FE T

typedef struct PMBUS_S_ApplDrv_DATA Tag

cmd_index;
uint8 t __attribute_ ((aligned(2))) rcvdPayloadFromHost
} IPMBUS_S_ApplDrv_DATA_T;
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xc16-gcc = Preprocessing and messages = Define C macros (xc16-gcc = TALEAIE E 2> &
XCED

o pmbus_slave - Dashboard Gy | [B)Classes [F]'Projects o] Services [ Fles Gy

0 - pmbus_slave : default = O X
File Edit View =
== : = ﬁ Project Properties - pmbus_slave X
t] E‘ Categories: ol
T L o General Options for xc16-gee (v1.41) o E] @
= pmbu i @ File Indusion/Exdusion Option categories: | General Reset
i@ H £ ©  Conf: [default — lceneral | -]
B ﬁ It e @ ICD 3 Generate del:uggnguemo,y model ~m
U @ Loadng solate each functiorfOPmizations 0O
- @ Libraries - Preprocessing and messages =
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B8 @ XC16 Use 64-bit double ]
1+ @ XC16 (Global Options) Disable instruction scheduling ]
J 16
:J s Filupper value for data in flash
9 xclé-goc
- @ xc164d MName the text section
@ xclé-ar
- @ Code Coverage
Additional options:
Option Description - Generated Command Line
v
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[ ] Hep

g £ Type here to search

t:i Define C macros

Destroy Down Up

DEBUG_SLAVE_STACK_ALONE
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A5 HEHTNHBETREM “configh” F1 “typedefs.h” .

xc16-gcc = Preprocessing and messages = C Include dirs (xc16-gcc = FALFEFITH S - Cfl
A~
& H3

@ C include dirs

Destroy Down

..\ \slave_device_stadk\appl

..\ \slave_device_stack

T T
MPLAB X project directory.

T [ Tp——

7.2 config.h /I &
I FHFE 45 72 I TC & 7Eappl/config.h o 58 i

7.2.1 AMNE SEBIL B

* X * & o k& * & i k& * kK * k k * k& * k ok * &k & * Xk i ok * & Kk i * *
; leral tance nfigurati
*
C 1 — Debug P 1 ] 10n
* & * * & * * * & * & & * & & * & * & & * & & * & & * & & * & & * & & * * & * & & * & * & % * & %
#define mS I2C INSTANCE 2 I2C2 is used.
#define mDMA_CH_INSTANCh_FOR_IzC 0 // Channel 0 is used.
#define mUART INSTANCE 1 UART module us
#define mPRINT DEBUG MESSAGE To print debug mes on Terminal




7.2.2 PMBus M\ Hhik FIPECHD B

EEE R T e e I T O S

PMBus I2C Configuration
R R R R L L

#define mPMBus SLAVEDEVICE ADDR (0x3C)
#define mPEC USED // If PEC 1is used by User application

7.2.3 SMALERT IOfit &

/********‘.*'*‘Jc'*‘k‘k*‘k*‘k*********‘.*'****************************#

SMALERT IO Configuration.
Ahkhkhkhhhkhhdhhdhbhbhbhhhhddbrdbhbhbhhhhddbrbbhbhbhdhddbrdbrbhbhbhhdhddbdthkhkkkhkd

#define mPMBUS S SMALERT LAT (LATE)

$define mPMBUS S SMALERT LAT BitPostn (6)

$define mPMBUS S CONFIG SMALERT TRIS (x) (_TRISE6 = x)
$define mPMBUS S CONFIG SMALERT LAT (x) ( LATE6 = x)
$define mPMBUS S CONFIG SMALERT ODC (x) (_ ODCE6 = x)
7.2.4 Fit B DMAIL F H b

A RDMAL FHIME B S, 5SS WA 5l T

/**********************-Jv*********************************

DMA Upper and Lower Boundary and Channel Configuration.
ek ke sk ok ok ok ok ok ke ke ok ok ok ok ok ok ok ok ok ok ke ke ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
#define mDMA UPPER RAM ADDRESS (0x5000)
#define mDMA LOWER RAM ADDRESS (0x550)

7.2.5 12CI{IDMASfi /2 5
BRARLIRPIE R, ES WAt 8dEF M. WRPs2csefliEss, FEEFDMAMARIE.



L4if (mS I2C INSTANCE == 1)
#define mDMA Trigger FROM I2C (0x09)

#elif (mS T2C INSTANCE == 2)
#define mDMA Trigger FROM I2C (0x13)
#elif (mS I2C INSTANCE == 3)

| #define mDMA Trigger FROM I2C (0x64)
felse
ferror "Undefined I2C instance in config.h"

-#endif

7.2.6 UARTHC B

o UARTZEMIX K/ 4R FIUARTX Tx 5| BAIFCL 2

o i %A R I SRR EE S UARTX TS| 1. 45 55PPS 5| AN H SRR SRHE, 17 2 UL B E 5t T
FELLR/RBIH, RP7OMLSS FIUARTITx. AMESAFEHE T MR AT A0, UARTLTxf H =5 B ARHE 91,

f****‘Jc")r"Jr*‘Jr'************’*******************************

UART Module.

LR S S S e e e e R R R R R R R R S R

#define mUART BUFF SIZE (1024)

#define mUART BAUD (230400)

fdefine mSetUART Tx TRISAsOutput () (_TRISD6 = 0)
#define mUART RPOR (_RP70R)

#define mUART Output Remap Value (1) // For UART1

8.0 BN HFE P H K IPMBus “Ard” HCE

1] LL{E pmbus_slave_user_commands.c/.h {4 e CH & 7 B AR 7 SE I iy & o X B SO T
“root” XHFJT.
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v slave_device_stack
appl
W slave_src
driver
hal

uart

MName

appl
slave_src
uart
ﬂ pmbus_commands.h
ﬂ pmbus_slave_user_commands.c

ﬂ pmbus_slave_user_commands.h

ﬂ typedefs.h

8.1 PMBusHijul.1f5 4

Fi 5 4 4 #F fEpmbus_command.h 5E Y.

;f".‘:'.‘:'.‘:'.‘:'.'L".‘:1':'.‘:'.‘:'.‘:'.‘:'.‘:'.‘:1':'.‘:'.‘:'.‘:'.‘:'.‘:'.‘:'.‘:'.‘:1':'.‘:'.‘:'.‘:'.‘:'.‘:t*t*tttt*t*tttttt*t*ttt

* PMBus 1.1 compatible Commands and Bus Protocols.
ol ol e e e ol e e e e ol e e e e e e e i e e e o Sl e e ol e o e e el ol o o e i Y

typedef enum FMBUS COMMANDS Tag
{
CMD PAGE = 0xz0,
CMD OPERATION = 0z01,
CMD ON OFF CONFIG = 0xz0Z,
CMD CLEAR FAULTS = (0xz03,
CMD PHASE = 0xz04,
// 0x05-0x0F are reserved
CMD WRITE PROTECT = 0xz10,

8.2 I B B #8177 5E IIPMBUS i 4
PN FHERBLLRNEHEE “CLil” 4. 152 1 pmbus_slave_user_commands.c
A



{

PMBUS COMMANDS T

PMBUS BUS PROTOCOL T
PMBUS BUS PROTOCOL T

typedef struct PMBUS CMD LIST Tag

cmd code;
wr protocol;

rd protocol;

uint8 t nRxBytesFrom Host;
uint8 t nTxBytesTo Host;
uint8 t *pTxToHostBuff;

} PMBUS CMD LIST T;

const PMBUS_CMD_LIST_T gPMBUS_APPL_UserCMDList[] = {
// CMD Code txn_w_type,

txn r type nRxBytesFrom Host nTxBytesTo Host pTxToHostBuff

&gPMBUS_APPL User CMD_PAGE Buffer },

H_Rd_BYTE,
&gPMBUS_APPL_User OPERATION Buffer},

H Rd_BYTE,

{CMD_PAGE,
{CMD_OPERATION,

H_Wr_BYTE,
H_Wr BYTE,

£ _EE7R

e CMD_PAGESZ £FBYTE READAIBYTE WRITEHM Y .

o [AlIt, nRxBytesFrom_Host (M EHLEZUHIF %) FinTxBytesTo_Host (] FEALK
EMTFHD M.

o PR ANCSZH TS 2 Rt X o IXEEZE i X bl N AE bR A4k,
pTxToHostBuff > 5[ ZZ P X T Er . MG i X ORAF 2 R IE 4 ENLHIME . (EHLIREAD
e

o Hltn: 1) PAGEfT 4 X FFWRITEFIREAD, Kt >
gPMBUS_APPL_User CMD_PAGE_Buffer JJREADZZM'[X .
2) STATUS_WORD1iiT 2 f¥ 32 £FWORD READ /1 s
= wr_protocol =H_BUS_PROTOCOL_NA
= rd_protocol =H_Rd_WORD
=  “READ” Z[X (pTxToHostBuff) NO. IR a4 )5, Whistkk B3k
STATUS WORD K i%%5 T L, 17075 N AR 7 Tl

(0D STATUS WORD,  HBUS PROTOCOL I, A i HORD, )




E: HPNHEFREMEA “ OB/ Ko MRB gt X R FI%R .

== N
9.0 B AL A [l 4
MBS AN, AR A8 F LR S5/ i 752 .. 152 Wpmbus_slave_driver.h.
typedef struct PMBUS_S_ApplDrv_DATA Tag
{
intlé ¢ ctn:'L_‘_:'_:lr::\-::I
]._;__:_.__1;1_;_35 T __attribute ((aligned{2))) rcvdPayloadFromHost[mMAX CMD BUFFER SIZE]:
} E '_— .y ATE -
9.1 5l

N AR e gL (a1 4b BEFE FF——PMBUS_DRV_Slave_Open % %1 F1 12 it [ ApplCallBackFuncPtr)
FAERIhHE QRGN 25423 iUk A .

T PRSORAS A B R e ¥4 5. P N R e 7 B A BE AR MR 4 /% 5
SEFAEAIWRITERM Y (fUF5PROCESS CALLE #:4/E) , MUk 344t

typedef struct PMBUS_S ApplDrv DATA Tag

{ L
intlé t C‘Tn:'l_'_!‘_:i.E-f-!,'I el FIF iy 2 R
uintd t attribute_ ((aligned(2))) rcvdPayloadFromHost [mMAX CMD BUFFER SIZE];

} BMBUS_S_ApplDrv_DATA T; %W?UE’J%)&@W A

1) 2RI > WmRFIRAHMRT AR a2
2) FRFEEICERI AT R B AR

S B3 1A R B 2 B

1) iSRRI 4.
o ﬁﬁﬁPMBus S_APPLDrv_DATA_TZ5 147 ffJemd_indexfi#i5gPMBUS_APPL_UserCMDList

2 AR e L eI iD R



2) HP R RO A R s 2 i B S B a4 CHENURIE) KRB “WRITE”
ZRIPIX .
o MUK $E W B A R SR 78 / 5 ] £ PMBUS_S_APPLDrv_DATA_T 45 4 H1 )
rcvdPayloadFromHostZE 1 [X .
e ¥E: XJTBLOCK WriteEBlock Proc WriteBRi%, U EIMA AN E — N F R B RE
A C R 5k O P SE R DM I SR ik

1 7 1 1 8 1 8 1 8 1
‘ S ‘ Slave Address ‘ Wr IA | Command Code IA | Byte Count=N IA | Data Byte 1 IA |

8 1. 8 11
| DataBye2 [A]..| DataByen [JA]P|

Figure 5-17: Block Write

e PMBus 1.1 FISMBus 1.1 1T/ H. 152 WLEE1E84r 555.0 191 “SMBus, hMiAL11” . HRHE
SMBus 1.1, HufE4 o vr sk 7T ECN32.

7.5.7. Block Read/Write
The Block Write begins with a slave address and a write condition. After the command code the host issues
a byte count which describes how many more bytes will follow in the message. If a slave had 20 bytes to
send, the first byte would be the number 20 (14h), followed by the 20 bytes of data. The byte count may
not be 0. A Block Read or Write is allowed to transfer a maximum of 32 data bytes.

Bltn. e RN AFEFAH, PMBus_Device_Appl_CallBack A [0l K% . 152 Wappl/slave_appl.c
% R SE IR

void PMBus Device Appl Cal 1BE.|::kI (PMBUS_S ApplDrv DATA T appl drv data)
ig

// Bll errors are being handled by Slave driver itself. Like numofBytesToTx,

// numOfBytesToRx etc. Hence no extra check is required here.

Nop () ;

uint8_t *srcData;
#ifdef mPRINT DEBUG MESSAGE

UART_MessagehddTDQueue({uin:a_: *) "5_APPLCALLBACE\r\n", (uin:lG_:]strlen("E_AEELC;LLEACE%r%:"]];
tfendif

switch (gPMBUS_AFPL UserCMDList[appl_drv_data.cmd index].cmd codes) ‘ ﬁgz ﬁ%ﬁé\
il {

case CMD PAGE:

case CMD CPERATICHN:

case CMD ON OFF CONEFIG:

case CMD VOUT_ COMMAND:

case CMD VOUT_ TRIM:

case CMD MFR ID:

case CMD EXT MFR SPECIFIC 1 BYTE:
case CMD EXT MFE SPECIFIC 2 WORD:

1] if ((H_WrRd_BLOCE == gPEMBUS_APPL UserCMDList[appl_drv_data.cmd_index].cmd txn typs) |
(i_Wr_BLOCE == gPMBUS_APPL UserCMDList [appl_ drv_data.cmd index].cmd txn_type))

1| {
srcData = appl_drv_data.rcvdPayloadFromHost; ‘ )I% « Tﬁq&?u E‘Jﬁ&kﬁ?ﬁz ” Eﬂ}‘u
srcData++; // Point to Data. N -

1] memcpy ( iljﬂa)j&)zﬁ*?fﬁéﬁ\ﬁplz

(void*) gPMBUS_AFPPL UserCMDList[appl_ drv_data.cmd index] .pTRTOROSTBUTT, |




9.2 BEPMN

B AR R Hah BT R . a2 U, PR B 5y & R g2 b X IME, T e 7 N A 2
1.

7E: X TBlock RW Procii i, TEE#/E2 )G, MG A “ N AT 7 RE,  DUERN A
FE X U B A SR AT DB HEE . BT BLE N “ReadBuffer” . “ReadBuffer” HHJi%
B R IE B E L.

10.0 iR A FEAE 7 8] 1A

W AR5 2% 2 A7 AR [R5 0] 8, ) A i30kR 4 18 FH PMBUS_DRV_Slave_Open i £ H 1) £ % b
HFEF[E1H  (ErrorHandlerCallBackFuncPtr) . [F2D0 n @ R 2 — &, 7£5 ENIEER, H&H
12CLR ST T e, Bl e X E g

FERXAFOLR U BN BB AIF BT T PMBUS B -

e PMBUS_DRV_Slave_Close
e PMBUS_DRV_Slave_Open

vold PMBus Device ErrHandler CallBack(PMBUS DRV S ERROR CODES T errCode)
iRt
if (PMBUS DRV S ERRCODE RAISE I2CINTR PRI_LVL DUE TO MANY PENDING INTRs == errCode)
f {
// Slave I2C interrupt priority level to be raised, so that all pending
// interrupts are serviced.

}

else if (PMBUS DRV S NO ERRCR != errCode)

f {

// Either Synchronization with Host or Too many interrupts pending issue.
// Slave module should be closed and reinitialized.

PMBUS DRV _Slave Close();

// Disable Slave Interrupts.
I2C_ S5 IF Flag = 0;

I2C 5 IE Flag = 0;
// Application should take necessary action here. !!!!

// EMBUS Device/Slave module should be reopened.

// Interrupts to be re-enabled.
//12C_s IF Flag = 0;

//12C S IE Flag = 1;

while(l); // Should be removed by application
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SMBus i ——W AL F A 3 7 Quick Command (PUGEAS) . B IUE TSR B
A

PPk A 4b#E “Sending and Reading of too few bits”  CRIZEFIFEEUFIM BORAD) HIEHE
FERTE RS o IX PG L IE 2 BT PMBus i & I AGE IR SR, AR RSESTHE 8 04
Fix&.

PSR A SCRF LI En P

4, AFFHREEM N HihE (ARA) o KRAMPERS, #4542 K SMALERTIRS NAK L. LA LA

I SR HUSTATUS_ WORD DA PR 56 5 77 20kG 7 B 28 BT & 4% . T SE B STATUS_ WORD
Ji, EHLAT LUK HCLEAR_FAULTSHT 4 .

5. PR AR SRR A A ORI . P LA TR 7 S B T
6. 5 HLZE SR S U A BE] “RESET” (A0 , MM R ERORLE . 3 L 5
AT B, UM SR PR OS2 5 MUY D 3% 1 46 P 4 138 1
BB,
12.0 f7fit e
WA ~9K
RAM ~0.5 KB

13.0 ST MEMRZT
12CIEE A TAE:

IR 7S O X R B C B T 12C32 %] (fEconfig.h )

BiE config_fuse.cH 14 F BARiE12C 5| BHIFC &

B AESCLXAISDAX S| 1 34 Bhv i fH . anSRAE A 1 SMALERT I,  WUSE 87K AR A1
A e VAN

PMBus M\ #1425 5 ENLA D

WIER NS 12C 8 8 T3 J5 X EHES:, WekS5ENAFRD. EXFELT, N
PSR A 5 A AL FEFE P (ErrorHandlerCallBackFuncPtr) .
PR IR B DU B RS 2 —

o PMBUS_DRV_S_ERRCODE_SYNC_ISSUE_1_INVALID_STATE

o PMBUS_DRV_S_ERRCODE_SYNC_ISSUE_2_INVALID_STATE

o PMBUS_DRV_S_ERRCODE_SYNC_ISSUE_DUE_TO_PENDING_I2C_TX_RX_INTRs



P L AE Fr s B R IR, SR )5 PR LTI . 1152 Wappl/slave_appl.cH ]
PMBus_Device_ErrHandler_CallBacks

PMBusH {3 % -

o PECR{E NG [RIINf REBRZE IE . WRANIXREA, 1 3 B0 (5 AT/ BPECH PR .



