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STEADY_STATE =0,
ID_DET,
ARBITRATION,
T_LO,

BIT_DETECT,

Fault_Status_Info_Array
Ol FAULT_STATUS_INFO H{¥ 2 C|ZYE 1% AEf HOO|Ed mE EF =X SFLICHL

{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},

0 & S0{ 2™ {HV_BUS_OV, ACTION_SHUTDOWN}2 0| 277} LiE Z2 MCUZ} A|ARYS MCH26HOf BiCh= AS LIEHHLIC

Ol218t #&UA 7 AEf HOIO|E0] HE £ ZX|= ClEut Z&LICH
ACTION_SHUTDOWN,

ACTION_WARNING,

ACTION_NONE,
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1Y MEj= s 25U ok

//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

O 70l = Yyt 1o I I} C|HIO|A IDI}

dev_id
fault

Szl
==

Lick
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X 3=

oA Il —

0| O A| Z == PSoC Creator IDE HZ& 4.18 AlE6}0{ 761 20
DER-654 &= M| QIH{E] E=7} ZEHEI CYSCKIT-042 PSoC Pioneer
Kit CIHIO|ANM HIAEE|QELICE Of2) ZE= T8 MS X2}
ZEE Ex eE LEMLICEH EAIE #X ZE0= UART 252
Soll 1& ME| HEE &Hols = AL ML ELICHXIAMISt
EX). AF2E CHE #HAo Ho|E HaE{H HSE

e == ======= === R
* THE SOFTWARE INCLUDED IN THIS FILE IS FOR GUIDANCE ONLY.

* 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.

K mmmmm %/

/**‘k******‘k*‘k‘k*‘k*********‘k************************************************‘k**
* Function Name: void fault detect (void)
R iR i I I b b b e b b A S S b b S b b b b b 2 2 b b dh Sh Sb S b b b b b 2 b b b I dh dh Sh Sb b b b b b b b 2 2 b db db Sb Sb Sb b b I b b b 2 2 2 A dh Sh (dh ah S b Y
*

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;

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

s | power
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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******************************/
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/****************************************************************************

*

* 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***********************/
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Ol ZEL O] SAOIA MHE Aef A2l 2 X WY BYel
T A TRAE AT $48 LEILICH Ae) A2l 2 2]
HETY B0l (et SE2 24 ALZIS| ALS ARfl0ll T2t AR
THOIN EEE H2I5I0{0F BILICH AFBE #40| Holg HayH
HZE D= TAUS FTFAIL.

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

* k%

* Function Name: void status query(void)
R e b b b b b b b b b b b I b b b b b b b db b db 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 I b b b b b db b b b b b i b g

* k)

*

* Summary:

* This function is to command a status query
*

* Parameters: None

*

*

Return: None
*

Ak A Ak kA hhk A hhhkhhh bk hhA Ak kA kA bk Ak bk kA hkhk Ak hkhkhhkhkhhk Ak hk kA hkhkhkhhhkhhkhkhkhkkhrhkhkhhkhkhrkhhkrkhhhkhkxx

**/
void status query(void) {
/*Clear FAULT Bus ISRs*/
FAULT Bus ClearInterrupt();
/*Pull down the FAULT Bus for 160 uS*/
FAULT Bus Write(0);
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;
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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;
}
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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();

B aaratons: (=]

www.power.com Rev. A 04/19


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

O=Z2|AI0|M EE AN-80
0F ZX| Al I3 120l 208 22 AMOIE BN EF DT o QIHE| RCH20) et
HAIE TR 2K O Al % OflA] ZXI0| mj2} 0jo| = 7E a0l A GILATZEXI7F hek USLITHIE 1381 UART EiXE &3 HE).

Lzl ZHS 9o XS] CHE &% B2 AFRSI0] 2 500 Lio}
ULIC

UART EtRt= 08 HEf §EE ZAII0] 1 HEf 7|7|& Eo{FEL L,
HAEZl= HEO| WA [C/HIO|A ID, 1 E, ZA[JRILICEL & S0,
W, STS, SEt= UART HIA|X[= CIHIO[ A W(E[HIO|A 1, 2, 32 242} U,
Vv, Woil X|EE)Z2E AE] HOl0|ES LEMND, & MEl= AIAH
MY MCH2(STS)0| 1, MCU =X|= 2 (S)LICH

HENE AL F AF0| Lt A0 QUHE] RCH=20]
X7t Lot UELICH IR 112] UART & £ &x).

an—r

T8 12. ERAOIE YME YE7F AHOZ fAME F9| QIHE] JCES 0 Al

o COM24 - Tera Term [= [ E [t Sm]

File Edit Setup Control Window Help
BridgeSwitch -

T8 10. AAEH 2= MEf7F DFCZ fAE Fo| QIHE KLl 0 Al

¥ COM24 - Tera Term VT - ] E [t

File Edit Setup Control Window Help _
BridgeSwitch 813, ER AMO|E IMF MEf7t AH O ZE ~AE 29| UART EHAF £8
8T8, 8
l

T8 11, AMAE E YEIF AHOZ fAE 2| UART HXF £

(=] oot

Rev. A 04/19 Www.power.com


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

AN-80

O3 140l= 20 Meiet &H E0E Mt A Uves 1 A0| Lo}
A&LICE o] 78 OIAIIAM = MCUZI S8 Z=XIE ZI5HK] ULt
210 MENSE EAIE|ASLICH 2! 159] UART SIS EHESHMAIL.

SEUCURRENT st ot ]
-
JILT-

-
-

Trigaer

waiting for trigger

(=] E )

¥ COM24 - Tera Term VT

File Edit Setup Control Window Help

BridgeSvitch
H.UU85,W

T8 15, X2 HA UV85 41 F UART EMXF £

T} A DO 24

OHE2IAI0IM =E

QIH{Ef JCH2 0fA]

Joi
r

T COM24 - Tera Term

File Edit Setup Contrel Window Help

Poower

integrations™
www.power.com

Rev. A 04/19


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

OHEZIFHI0IM =E AN-80

MCU 8 0jlA|

7 182 2l IpH QY N E MEfol 2lsh LT ROh20] wE el
2| B 29| QHE 2|AEIES HO{ELICL

PHASE U CURRENT

A

0010000

[RPPEE i+ PR a=Egt b

T8 19, 2l Bt MEf = QIHE Jrk2

SR ATR o)1 ——
T8 18, 2l HEet YEf = YEf FHe2l Y /BUS

(1) 2tel apMeto| w5t T8 190 Lot A= AXF AUHE T OV
HENTF =M RohRE L CE (2) 2 MEN 7 SH A 12 (3)0IA
AlAE O[22 AEES 7L UE H2| - S ME5I0] ClHo[A
HEE =HOIsLICH 17 202 e #2| " X ZE M JHX]

Clujo| Aol 2t Al B IME HO{FLICL BE ClHl0|AT} FH|EIo 2
HIE[oM A|AH 00|32 AEER{ 7} QHEE 2|AELEFLICE

N Status query command

T8 20 BHel BAQ} el E Nef Azl HE
(2 E CIHO|AT) FEHIEICZ B E)

2 power
integrations”

Rev. A 04/19 Www.power.com


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

AN-80 OHS2IA0IM E

T2 212 50| AIO|E E2l0[H 7} F=H|E[X| 223 0 (1)2 2 Qldl
RCH20] MHE HEf #2| (2) B 22| QIHE] 2|AEIES

PHASE U CURRENT

i

2

T8 22, 3}0] AJO|E EEJ0|H{ 7} EHIE|X] & & = QIHE KOk

T8 21, 510] AJO|= E2I0[H{7} FH|EX| 28 0& = MEf FH2| FY

Ol oflAloll M 20l HEf OO0 E= 5t0| AlO|= =2{0]E{ 2 Z=H|E[X]|
e DFYULCL MCUE 7|1& FEI(M: 100ms St 5t0] 255 22
Ato|= PWM =] INLO| M &)5 Fa e Ch (3)0lM MCU= CHE
AEf F2| H S ME510{ 2= CIHIO| ATt EH| = A=K =elsi|ct
Ol oAM= 2E 10| SHE=IA2H 2= C|HIo| AT}
ZH[E|ASLICHL MCUE QIHE 2|AEIEE AIESIE PWM S E
BridgeSwitch ZIE & 213 INL % /INHO|| M&&LICE

18 225 siEsts 510| AOIS E2jolt 7} EH|E|K| 948 &
MEHQl %S HojEm, J8 232 M Wzl YY U IS NFAAE
% 2 N 7kl Cibfol 22| 2t AEl BIME HOIFLICH 25
CIHIO|ATZ EH|EICZ HNE| o A|AE Ol0|3 2 AEEE{T}
OIHE|S 2| AEFERILICE

3823 IS AL = YE 72 BY

B aaratons: (=]

Www.power.com Rev. A 04/19


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

OHEZIFHI0IM =E AN-80

O824 MY DHOE Qlsh LB
N2 BOoIFLICH MCUE 28X A

AELE HERLCHL

HASE U CURRENT.

~PHASE U CURRE|

QN- Mo

FAULT N— laich Reset command

T8 25 2| OTP = x| HEE HY X &S AL

07 262 2= CIHIO[A7 EHIE B2 EE|er &
AMAEATIMSHOZ AREUZSE B0 ELICL

O

3824 HE S BHS S X MEE HY X AS AAL

O3 25= X HAE Y HEH (1) L 6t0] AlO|E FEH|=|X| 2222 7|2
AE| EOME HO{ELICE (B X EN HH SE Al 2F K= - PHASE U CURRENT

H| 28 5lE). MCU= X XN HHES MEEH = 7|1S(ES)
ANBEAE M8 C} 08 26= 2 E CIHIO| AT =H|E (2) MEfZ
HIOEROM QUHE{ 7L Al ZEISS HOo{FELICL

T8 26. J|& AlAA = CJHIO[A AEf

Ex power
integrations”

Rev. A 04/19 Www.power.com


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

AN-80

GlA| 2 = 2lo|E21{2]

ozl 213 E AL2510{ BridgeSwitch M|& ©H| O] X|(www.power.com)t| A
OlAl ZE 2lo|ER{2| & CIREEE & USLICH

https://motor-driver.power.com/products/bridgeswitch-family/

bridgeswitch/

=il

Ol OHEZZ|AHIOIM ENM= CIHZ S SH2E UART 22 S

I dEE ®EAISH= A0l cish AHEEL CL MCUO| 718 Xl= #3HE

M EHel M Z2lE HAloz HA| AS LEGHoF §LCH ®
=

o A==
YEO| U= Z|2351H Bot= E0{ELLCL

OHZz|I0]

MLEE

[T

Poower

integrations™
Www.power.com

Rev. A 04/19


http://www.power.com
http://www.power.com
http://www.power.com
https://motor-driver.power.com/products/bridgeswitch-family/bridgeswitch/
https://motor-driver.power.com/products/bridgeswitch-family/bridgeswitch/

W3

1]
kK

\ L}
04/19

b
Bt
s
>

Z| A 0| E0f| CHEH AFMIEF LIRS SHA} FIAIO|ES ETSIAA|2. www.power.com

ute| QIE| 1204 A(Power Integrations)= QHEA = AN THAS 2[010] AN EX| AL MIES HEE = U= HTHO
QIE| 12| 0] M4 A(Power Integrations)= & ZAIHAM HHSH= CIHIO|ALL 3|2 AL 2R 216l LYo} z |
QIE| Z12j|0] M4 A(Power Integrations)= O{H gt HEE M IotK| oM BE HS(HE Y0 st A
HIZIGHE =&otH ool =8t K| 23F)S YUSH FURtL|Ct

£5 3=

2 2NN Y= ME U o Z2AH0|MHIB 2| EMAZMH 1A U 5|2 EFH 5iLt 0]Ate| 0|2 U e §6 E= Yy

QIE| 12| 0] A(Power Integrations)UIA & £QI 0|= X ol 2| So{oll =&HE £~ USLICE The QIE| 2 0]M A (Power Integrations)2| A o1
S22 www.power.comO| Al ZHOIst 4= QU&L|CE THY Q1E| 180 M A (Power Integrations)= 112404 7| www.power.com/ip.htm0| HA|El E%
S5/3H0 mZ 2lo|MAE Fo{EHL|CL

T4 /X X A2 Y

2| Q1E| 20| M A (Power Integrations)2| M| &2 mhe| 21E| 20| A (Power Integrations) AFES| HUSE ZA{ 42| 5{7t7t el= & =Y |l
R £ AAHL| A BEOR AIZE £ USLICL RIMISH 2= CZat Z&LCh

QUZLICH. T}l
|C. T4
B4 % ERAL A2l

5 5o
i}
|_

E rir
hy
ol
A
o
n
o
=
1o
»

1. 48 S BA| £ AAO[R (i) AR 2|3pH 0|AlZ B2 {7, (i) +2E KIY Ei= SXISID, (i) AL XIH| el 2H}2 AR}
S Z20I BS0| Mil5t0] ALBKIIH ATE BN EE AYS KB & O A £ AAE UL

2. 4 REO|2t BEO| XS0| MI5H0] £ RX| A Ei AIAHO| THF0| MWL, T I ES AL NN W EEHN IYS
5 4 Ut 2% | HA| £ AAHN ALSEE 25 SEYLC

k| 1| 12 0| MA(Power Integrations), The| Q1E| 12]|0|M A(Power Integrations) 211, CAPZero, ChiPhy, CHY, DPA-Switch, EcoSmart, E-Shield,
eSIP, eSOP, HiperPLC, HiperPFS, HiperTFS, InnoSwitch, Innovation in Power Conversion, InSOP, LinkSwitch, LinkZero, LYTSwitch, SENZero, TinySwitch,
TOPSwitch, PI, PI Expert, SCALE, SCALE-1, SCALE-2, SCALE-3 %! SCALE-iDriver= Power Integrations, Inc.2| A®0|0, 7|E} M4E= ZF F|ALL]

M AHALICE ©2019, Power Integrations, Inc.

19| ClEf12flo|MA(Power Integrations) Z1 M7 ZHoff X| & x|

HAl S2I(AC-DC/LED EHiH) o|Et2|o} qx=
5245 Hellyer Avenue Einsteinring 24 Via Milanese 20, 3rd. Fl. 51 Newton Road
San Jose, CA 95138, USA 85609 Dornach/Aschheim 20099 Sesto San Giovanni (MI) Italy #19-01/05 Goldhill Plaza
B AL M3} +1-408-414-9200 Germany M3} +39-024-550-8701 Singapore, 308900
0724 MH[A: H3l +49-89-5527-39100 O|MI: eurosales@power.com X3} +65-6358-2160
X MIAl: +1-65-635-64480 O|MI¥: eurosales@power.com ol 0|H|!: singaporesales@power.com
:D|5t1_408_414_9621 SUFHI0IE E2to[H EHl) Yusen Shin-Yokohama 1-chome Bldg. CHgt
|4 usasales@power.com HellwegForum 1 1-7-9, Shin-Yokohama, Kohoku-ku 5F, No. 318, Nei Hu Rd., Sec. 1
=3 (AS10]) 59469 Ense Yokohama-shi, Nei Hu Dist.
Rm 2410, Charity Plaza, No. 88 Germany Kanagawa 222-0033 Japan Taipei 11493, Taiwan R.O.C.
North Caoxi Road X3} +49-2938-64-39990 X3} +81-45-471-1021 M3} +886-2-2659-4570
Shanghai, PRC 200030 O|M|Y: igbt-driver.sales@power.com O|H|: japansales@power.com O|MlY: taiwansales@power.com
Hi};t86i21-6354-6323 oz Cystalz e
OIH|™: chinasales@power.com #1, 14th Main Road RM 602, 6FL Building 5, Suite 21
S (M Vasanthanagar Korea City Air Terminal B/D, 159-6  The Westbrook Centre
17/F, Hivac Building, No. 2, Keji Nan Bangalore-560052 India Samsung-Dong, Kangnam-Gu, Milton Road
8th Road, Nanshan District, X3} +91-80-4113-8020 Seoul, 135-728, Korea Cambridge
Shenzhen, China, 518057 0|H| Y : indiasales@power.com X3} +82-2-2016-6610 CB4 1YG
X3} +86-755-8672-8689 0|M|¥: koreasales@power.com F 3} +44 (0) 7823-557484

O|M|: chinasales@power.com 0|l eurosales@power.com



http://www.power.com
http://www.power.com
http://www.power.com/ip.htm
mailto:usasales@power.com
mailto:chinasales@power.com
mailto:chinasales@power.com
mailto:eurosales@power.com
mailto:japansales@power.com
mailto:koreasales@power.com
mailto:singaporesales@power.com
mailto:taiwansales@power.com
mailto:eurosales@power.com
mailto:eurosales@power.com
mailto:igbt-driver.sales@power.com
mailto:indiasales@power.com

