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STEADY_STATE =0,
ID_DET,
ARBITRATION,
T_LO,

BIT_DETECT,

Fault_Status_Info_Array
It FAULT_STATUS_INFO &5 R IS fEARRE E FT 2 A EBNEIBEE ©

{HV_BUS_OV, ACTION_SHUTDOWN},
{HV_BUS_UV_100, ACTION_NONE},
{HV_BUS_UV_85, ACTION_WARNING},
{HV_BUS_UV_70, ACTION_WARNING},
{HV_BUS_UV_55, ACTION_WARNING},
{SYSTEM_THERMAL_FAULT, ACTION_SHUTDOWN},
{LS_DRIVER_FAULT, ACTION_SHUTDOWN},
{LS_FET_THERMAL_WARNING, ACTION_WARNING},
{LS_FET_THERMAL_SHUTDOWN, ACTION_SHUTDOWN},
{HS_DRIVER_FAULT, ACTION_SHUTDOWN?},
{LS_FET_OVERCURRENT, ACTION_SHUTDOWN?,
{HS_FET_OVERCURRENT, ACTION_SHUTDOWN},

f5lan - WEERE {HV_BUS_OV > ACTION_SHUTDOWN} FRnTES4EILEERIF MCU FERARARAR ©

HEIEED - MEEREEM RN ERIER
ACTION_SHUTDOWN,

ACTION_WARNING,

ACTION_NONE,
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//GROUP1 FAULTS

HV_BUS_OV = 4u,
HV_BUS_UV_100 = 2u,
HV_BUS_UV_85 = 6u,
HV_BUS_UV_70 = 1u,
HV_BUS_UV_55 = 5u,
SYSTEM_THERMAL_FAULT = 3u,
LS_DRIVER_FAULT = 7u,

//GROUP2 FAULTS
LS_FET_THERMAL_WARNING = 16u,
LS_FET_THERMAL_SHUTDOWN = 8u,
HS_DRIVER_FAULT = 24u,

//LS FET OVERCURRENT
LS_FET_OVERCURRENT = 32u,

//HS FET OVERCURRENT
HS_FET_OVERCURRENT = 64u,

//FAULT CLEAR
DEVICE_READY = 128u,

FAULT_STRUCT
ZAEE B S PTR M EAI R UTRAEE ID -

dev_id
U
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Power Integrations SHALL NOT BE HELD LIABLE FOR ANY DIRECT, INDIRECT OR
CONSEQUENTIAL DAMAGES WITH RESPECT TO ANY CLAIMS ARISING FROM USE OF THIS
SOFTWARE.

* % X ok o

/**‘k‘k‘k****‘k*‘k*******‘k*‘k*‘k‘k*‘k****‘k‘k‘k*‘k*****‘k**‘k*‘k***‘k**‘k**********************
* Function Name: void fault detect (void)
E i b b b b b b b b b db I b b b b b b b b b b e b b I b b b b b b b b b b b b b b b b b b b I b b b b b b b b b b b b b b b b I b b b b b b b b b g

*

Summary:
This function is the state machine for the fault bus.

Return: None

*

*

*

* Parameters: None

*

*
****************************************************************************/

void fault detect (void)
{

switch (fault bus state)
{
case STEADY STATE: bit counter = 0
parity counter 0;
/* change state to ID detect */
fault bus state = ID DET;
break;

| ~e

case ID DET: /* change state to ARBITRATION */
fault bus state = ARBITRATION;
/*Read ID counter timer capture value */
ID count value = Read ID Counter;

if ((ID count value >= ID 40uS MIN) && (ID count value <= ID 40us_ MAX))
{
//Device 1
fault struct.dev_id = DEVICE ID 1; }

else 1f((ID count value >= ID 60uS MIN) && (ID count value <= ID 60us MAX))
{
//Device 2
fault struct.dev_id = DEVICE ID 2; }

power
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else 1f((ID_count value >= ID 80uS_MIN) && (ID count value <= ID 80us MAX))

{
//Device 3
fault struct.dev_id = DEVICE ID 3;

else {
//Re-synchronize fault detection if
//invalid ID was received
fault bus state = STEADY STATE; }

break;
case ARBITRATION: /* change state to T LO */
fault bus state = T LO;
break;
case T LO: if (bit counter <= 7)
{
/* change state to BIT DETECT*/
fault bus state = BIT DETECT; }
else
{
/* change state to STEADY STATE */
fault bus state = STEADY STATE;

if (! (parity counter & 1))
{

//Parity Error
}

else
//Process fault

process_ fault();

}

break;

}

{ERThRZS A
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case BIT DETECT: /* Read Bit counter timer capture value*/
BIT count value = Read Bit Counter;

if ((BIT count value >= T BITO MIN) && (BIT count value <= T BITO0 MAX))
{
/* change state to T LO*/
fault bus state = T _LO;

//update fault status variable

fault struct.fault = fault struct.fault & ~(1 << bit counter);

bit counter++;
}

else 1if((BIT count value >= T BIT1 MIN)&&(BIT count value <= T BIT1 MAX))

{

/* change state to T _LO*/

fault bus state = T LO;

// update fault status variable

fault struct.fault = fault struct.fault
parity counter++;

bit counter++;

}

(1 << bit counter);

else {
//Re-synchronize fault detection when invalid BIT was received
fault bus state = STEADY STATE;
}
break;
default:
break;

/**************************end of function ********************************/
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/****************************************************************************

* Function Name: void process fault (void)
R i b b b b b b b b b b b b b b i b b b b i b b b b b b b b b i b b b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b b b I b b b b b b b 4

*

*
*
*
*
*
*
*
*

Summary:
This function is to process fault after receiving it.

Parameters: None

Return: None

void process fault (void) {

/*If the received fault is DEVICE READY*/

if (fault struct.fault == DEVICE READY) {

//user own implementation

}

else{

/*Low-side FET Overcurrent*/

if ((fault struct.fault
tfault = (fault struct
action fault (tfault);
}

& BITS) !'= 0){
.fault & BITS);

/*High-side FET Overcurrent*/

if ((fault struct.fault
tfault = (fault struct
action fault (tfault);
}

/*Groupl Faults*/

if ((fault struct.fault
tfault = (fault struct
action fault (tfault);
}

/*Group2 Faults*/

if ((fault struct.fault
tfault = (fault struct
action fault (tfault);
}

& BIT6) != 0){
.fault & BITO6);

& GROUP1) != 0){
.fault & GROUP1) ;

& GROUP2) != 0){
.fault & GROUP2);

*****k*k*k**k*k**k*k**k****~k*k*k***k*****k**k**‘k*******k***k**k*k*k**~k************‘k**********/

/*******k***k********************end Of function******************************/

{EaThRAS A
04/19

oower

integrations”
WWW. power.com


http://www.power.com
http://www.power.com

AN-80 FEFRRER

/****************************************************************************

*

* Function Name: void fault action (unit8)
KKK A AR AR A A A AR A A A A A AR A A I A KA A A AR A A A A A A A A A I A A A A I A A A A A A A AR A I A A A A I A A AR A A A A AR Ak K

Summary:
This function is to command an action after a fault is received

*
*
*
* Parameters: masked fault by group
*
* Return: None

*

*

**k*k**‘k**k‘k*****k***k‘k*****k*k*‘k**k******k*k*****k‘k**k*k***‘k***************************/

void action fault (uint8 tfault) {

/*Look the fault code into the fault status_info arr array and the
corresponding MCU action*/

int loop count = sizeof (fault status info arr)/sizeof (FAULT STATUS_ INFO);
for (int i=0; i<=loop count; i++) {

if (tfault != (fault status_info arr[i].fault code))
continue;

switch(fault status info arr[i].fault action) {

case ACTION_ NONE:
/* do nothing */
break;

case ACTION WARNING:
/* user own implementation */
break;

case ACTION_ SHUTDOWN:

/* Shutdown MCU */
break;

/**OPTIONAL -print fault information for debugging purposes only**/
print fault info(tfault);

/*k****k*k************************end Of function**k*k*~k**k***********************/

power
integrations”

{ERThRAS A

WWW.POWer.com
04/19


http://www.power.com
http://www.power.com

FEFRRER AN-80

THEMARET 7 BAX G itpilEEaNEEER e hI AR
THEAMZSEEY - HEEANEEEREITHNIARTEERERPE
BEE - BRIURNSEERSNERRS - BRFERNZHEIE
% ASHRHNBESR

/****************************************************************************

* k%

* Function Name: void status_query(void)
B b b b b b b b b b b I b b b i b b b i b b b db b b b b b b b b b b b b b 4 b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b4

* kK

Summary:
This function is to command a status query

*
*
*
* Parameters: None
*
*

Return: None

KK AR KR A AR AR A AR A A A A A A A A A A A A A A A A AR A A A A A AR A AR A AR A AR A A AR A AR A A A A A A A Ak kA Ak Ak Ak Ak Ak k kK%

**/
void status query(void) {
/*Clear FAULT Bus ISRs*/
FAULT Bus ClearInterrupt();
/*Pull down the FAULT Bus for 160 uS*/
FAULT Bus Write(O0);
CyDelayUs (160) ;

FAULT Bus Write(1l);

/*Enable FAULT Bus ISRs*/
init fault bus interrupt();

/*Set status query flag*/
status query state = TRUE;
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/****************************************************************************

* kK

* Function Name: void process status query command(void)
KA AR A A A A AR A A AR A AR A AR A A A I A AR A A AR A AR A AR A AR A A A A A AR A A A A AR A A A hk ARk A A A A A kA Ak hA Ak Ak kK

* *x %

*

* Summary:

* This function is to process the status query command
*

* Parameters: None

*

*

Return: None
*

KK AR AR A A A A A A A A A A A A A A A A A I A A I AR A A A A A A I A A I A A I A A I A A A AR I AR I A A I A A I A AR A AR A AR A A A KK

**/
void process_status query command () {

//store each devices fault status
device fault arr[fault struct.dev_id] = fault struct.fault;

//increment device counter
device counter++;

if (device counter == DEVICE COUNT) {

//status_query action
status _query action();

//reset status query state
status_query state = FALSE;

//reset device counter
device counter = 0;

Begrttons: N
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/*************************k*k*k*************k*k***********************************

* kK

* Function Name: void status query action(void)
KA A A A AR A AR A AR A A A A A AR A AR A AR A AR A A A I AR A A AR A AR A AR A A AR A kA Ak A Ak dA A A Ak kA A kA Ak kA k kK

* k%

*

* Summary:

* This function is to process the captured fault status from a status query
* command

* Parameters: None

*

*

*

Return: None

KK A AR A AR A AR A A A A A A A A I A A A A A A A A A I A A I A A I A A I A A I A A I A A I A AR A AR A A A A AR AR I A AR A A A Ak kA kK

**/

void status query action(void) {

//Function that checks if all devices are READY
if (device ready check()) {

/*A1l devices are READY, Inverter restart function should be placed here
*

*/ )

//Function that checks for only HS driver not ready fault
else if (hs _driver not ready check()) {

//Command a startup sequence after the first status query command
if (startup_flag == FALSE) {

/*Startup sequence function should be placed here
*

*/

/*Check the status if HS not ready fault/s is/are cleared*/
status_query();

//Assert startup flag after start up sequence
startup flag = TRUE;
}

else(
//HS driver not ready fault still exists

//De-assert startup flag
startup flag = FALSE;

}
}

else(

//Other faults are present
startup flag = FALSE;

}

}
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/****************************************************************************

* kK

* Function Name: boolean device ready check(void)
KA AR A A A A AR A A AR A AR A AR A AR A AR A A AR A AR A A A A AR AR A AR A A A A A A A ARk ARk AR hk A A kA Ak dA Ak Ak kK

* x %

*

* Summary:

* This function is to check if all devices are ready
*

* Parameters: None

*

*

Return: boolean
*

R R I e I I b S S b e db b b db b b IR S b 2R b b S Sb b S Ib b b Ib b b db b db I b db I b dE I b dh Ib b b db b S db b b db b SR b b db b b S S b S S dh I b S Sb I b4

**/
boolean device ready check(void) {
uint8 tfault status =0;

//Check if all devices are READY
for(uint8 i=0; i<sizeof (device fault arr); i++){

tfault status |= device fault arr[i];

//If all devices are READY
if (tfault status == DEVICE READY) {

//return TRUE
return TRUE;

lelse(

//return FALSE
return FALSE;
}

Begrttons: El
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/****************************************************************************

* kK

* Function Name: boolean hs driver not ready check(void)
KAk AR AR A AR A A A A AR A AR A AR A A A AR A A A A AR A AR A AR A A A I AR A AR A AR A AR A A A A kA A kA Ak dA A A A Ak kA, *

* k%

*

* Summary:

* This function is to check if all devices are READY
*

* Parameters: None

*

*

Return: boolean
*

BRI dR b e dh Ib S b dh A Ib b db Ib b S S b 2 Sh b S db b S db b b S Ib b S I b S I b b db b b I b db b b dh Sb b 2R I b S Sb b e Sb b b Ih b I I dh I b dR Sb b b g 4

**/
boolean hs driver not ready check(void) {

//Default hs driver fault flag
hs fault flag = FALSE;

for(uint8 i=0; i<sizeof (device fault arr); i++){

if ((device fault arr([i] == DEVICE READY) || (device fault arr[i] ==
HS DRIVER NOT READY FAULT)) {

if (device fault arr[i] == HS DRIVER NOT READY FAULT) {

//Assert hs driver fault flag
hs fault flag = TRUE;

continue;

}
telse(

//Other fault/s is/are present
return FALSE;
}

return hs fault flag;
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/****************************************************************************

* k%

* Function Name: void latch reset (void)
R e b b b b b b b b b b b db b b b b b b b b b b b b b i b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b db b b b g

* * %

* Summary:

* This function is to command latch reset
*

* Parameters: None

*

*

Return: None
*

KK A AR A AR R A A AR AR A A A A A A A A A A A AR A AR A AR A A AR A AR A AR A AR A AR A A AR A AR A AR A AR A A A A Ak kA Ak Ak kK%
**/

void latch reset (void) {

/*Disable FAULT Bus ISRs*/
FAULT Bus ClearInterrupt();

/*Pull down the FAULT Bus for 320 uS*/
FAULT Bus Write (0);
CyDelayUs (320) ;

FAULT Bus Write(1l);
}

/****************************************************************************

* kK

* Function Name: void mcu_ latch reset (void)
R e e b b b b b b b S S dh d e b b b b b b b b S dh db d A b b b b b b Ib I S Sh S 2 S b b b b (b (db ab ab S A I 2 2 b b b b (b (b Sb Ib S S I I b b b b b (Sb (db gb 4

* kK

*

* Summary:

* This function is to command latch reset followed by a power up sequence
*

* Parameters: None

*

*

Return: None
*

KK AR R AR A A A A A AR A A A A A A A A A A A AR A AR A AR A A A AA I A A I A A AR A A A A A A A A A A A A A A A A A A A A A A Ak Ak A kK
**/

void mcu_latch reset (void) {

//latch reset command
latch reset();

/*Power up sequence function should be placed here
*

*

*/

//Enable FAULT Bus ISRs
init fault bus interrupt();

Begrttons: El
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