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[F e Porting Functions -------------—--————————————- */

* These functions need to be implemented by each individual device port. The functions
* handle the low-level hardware specific implementation with the respective
* architecture's specific hardware peripherals (SPI and GPIO)

bool HCS_port_spisendbata(uint8_t *data, uint8_t len, uint8_t* respData);
void HCS_port_assertSPI(void);
void HCS_port_deassertSPI(void);
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JF e Porting Functions ------------———————————————- */

* These functions need to be implemented by each individual device port. The functions
* handle the low-level hardware specific implementation with the respective

* architecture's specific hardware peripherals (SPI and GPIO)

bool HCS_port_spisendbata(uint8_t *data, uint8_t len, uint8_t* respData);
void HCS_port_assertSPI(void);
void HCS_port_deassertSPI(void);
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HCS_port_spiSendData PATEN T SPI 45, data FonfiRiENEE , respData 4% | 4545 31 stdbool Fix. WIRESD
WCRIEE . len R FSIKE. 8 SPI FE SRl , %W | 5Em A& BB E , WA true |, B
B EANT IR (Gl FRIR A ) . A false .
HCS_port_assertSPI i SPIEZRI Frik (CS) LR W BN T . X T HsEMmgfest |k
HGA | WAt EififY HCS_port_spiSendData & & ] .

HCS_port_deassertSPI i SPIEZIN I (CS) AR E mi ¥ X THEEMAIER | L
FH 4, BT iy HCS_port_spiSendData M«

2.4 AP| 18555

SETR

+ tHCSResponseCode Ht&1& (75 2.4.1)
* HCS_convertCurrent ( 15 2.4.2)

* HCS_convertTemperature ( 17 2.4.3)

* HCS_convertVoltage ( 17 2.4.4)

* HCS_getChannelFaultStatus ( 17 2.4.5)
* HCS_getDeviceFaultSatus ( 5 2.4.6 )
* HCS_gotoLPM ( 75 2.4.7)

+ HCS_gotoSleep ( 17 2.4.8)

« HCS_initializeDevice ( 7 2.4.9)

* HCS_readRegister ( 715 2.4.10)

« HCS_setSwitchState ( 5 2.4.11)

* HCS_updateConfig ( 15 2.4.12)

* HCS_wakeupDevice ( 75 2.4.13)

* HCS_writeRegister ( 7 2.4.14 )

2.4.1 tHCSResponseCode B & k%
TR

typedef union
{

uint8_t byte;

struct

{
unsigned I2T_FLT : 1;
unsigned LPM_FLT : 1;
unsigned CHAN_TSD : 1;
unsigned ILIMIT_FLT : 1;
unsigned SHRT_VBB_FLT : 1;
unsigned OL_FLT : 1;
unsigned SUPPLY_FLT : 1;
unsigned GLOBAL_ERR_WRN : 1;

} bits;

} tHCSResponsecCode;
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2.4.2 float_t HCS_convertCurrent (uint16_t rawValue, uint16_t ksnsVal, uint16_t snsRes)
¥ 546 ADC HELIRAE By T B 7 A

PR AMEM BT, AT PRI S — A ADC 45 R 27 A7 a5 3 U R AR EL K 12 75 A7 S R O NSRRI B2 17
fH.

®2-3. 2%
in rawValue B R G
in ksnsVal B R ) KSNS &4
in snsRes SNS 5| 142 i) F BA1E
* 2-4. R [E/H
[returnCode | st

2.4.3 float_t HCS_convertTemperature (uint16_t rawValue)
W 506 ADC i AR i 46 vl BRI R
o —AMERE R 2, FTRARECA i —A ADC 45 317 2 S B SR 40 8 I 55 o N SR T B2 I 7 U

x 2-5. 3%
‘ in ‘ rawValue ‘ R R AR E ‘
* 2-6. R [EIMH
| returnCode | L7 AR |

2.4.4 float_t HCS_convertVoltage (uint16_t rawValue)
KI5 ADC HE AR 5 e 9 Pl B2 7 A
R —AMER ) R &, AT RASRHUA R —A~ ADC 45 IR 75 A7 48 15 ) JR A0 8 TR 12 A e 45y N IS PT B 37 s A

% 2-7. ¥
‘ in ‘ rawValue ‘ BN R AR ‘
% 2-8. REMH
‘returnCode ‘ LR FTF RN ‘
# 2-9. JR[EIH
returnCode tHCSResponseCode [1]541
| | |

2.4.5 tHCSResponseCode HCS_getChannelFaultStatus (uint8_t chanNum, uint16_t * fltStatus)
T AN A ) HRIRAS o
BEEL AN B R IR S TEROIR S LA 46 2 fitStatus

£ 2-10. 3%
in chanNum BN A S
out fltStatus WS HO A6 RS
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2.4.6 tHCSResponseCode HCS_getDeviceFaultSatus (uint16_t * fitStatus)
TR (R BRR S
B A HUROR S R ROIR S A7 2 fitStatus o

x2-11. 3%
[out | ftstatus BB HT AR A
#* 2-12. R EfH
‘returnCode ‘tHCSResponseCode 1 S ‘

2.4.7 tHCSResponseCode HCS_gotoLPM (tps2hcsxx_man_Ipm_exit_curr_ch1_mask_t ch1ExitCurrent,
tps2hcsxx_man_Ipm_exit_curr_ch2_mask_t ch2ExitCurrent, uint16_t existingValue)

K ET LPM .

IR AT DL & A UEN LPM AR, G SR 254 1038 H ey Ik AR H F R T, MCU 6 53 % FLT 51 T B%
. B, T LM#E ) HCS wakeupDevice BR i i ig 8544 .

X 213. 3%
in ch1ExitCurrent JEIE 1B R
in ch2ExitCurrent I 2 (R R
in existingValue LPM ZF A7 (I {4

2.4.8 tHCSResponseCode HCS_gotoSleep (void )

{2811 N\ SLEEP K.
PR AT LA OE A 4 LAk N SLEEP i3, EER , S 3747 a8 o U P A (A0 T DAER Y BRARAR 205 AL 18844
T #E  HCS wakeupDevice ¥l .

® 2-14. R [EH

‘ returnCode ‘ tHCSResponseCode [1]5L41

2.4.9 tHCSResponseCode HCS_initializeDevice (TPS2HCSXXQ1_CONFIG * config)

1 FH 22 F G B 45 R ot 2 HEAT R 64k
LR AT LUK B Smart Fuse Configurator GUI #0442 il FC B &5 1), B (R IE BERE M s e thid
B DL AE MCU B IR Ja shist BRAE BT 27 A7 28 0 B 25 R B RS O8I Be RASE 2 nde L s 30 i 1% o

* 215. 3%
i [config [t e Bt o |
* 2-16. R[E{E
‘returnCode ‘tHCSResponseCode 1) S ‘

2.4.10 tHCSResponseCode HCS_readRegister (uint8_t addr, uint16_t * readValue)
Xf 4 8 AT S UL AT SRR 5 A7 AR
P2 BRI BN G5 78 ML bk PAT T B A A7 A e B, 00 FH 25 47 25 N B IR Fe S A i 48 4t o

£ 217. 3%
in addr BRI A A7 2% b
out payload 7 B SR AR E
% 2-18. R[EE
returnCode ‘tHCSResponseCode H 451
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2.4.11 tHCSResponseCode HCS_setSwitchState (uint8_t swState)
W B RN IE )ROSR .
XATFT I BOC P SF OG R IETE . SO 8 H R TE %67 KR o

W

* 219. 3%
[in [swtate I B 41 |
% 2-20. R [EE
‘returnCode ‘tHCSResponseCode 1) S ‘

2.4.12 tHCSResponseCode HCS_updateConfig (TPS2HCS10Q1_CONFIG * config)
158 FH R e ORI 22 V0 B SE T T SR i A T 2

It AP AT SR B T R (B SRS SR B RO BC B A5 M o 2 L B0 5023 A7 & o K 80 B D AR SR W n e B 45

I, ATLAE e AP,

*2-21. %
[out [config [ m Bt o |
* 2-22. R[EE
‘returnCode ‘tHCSResponseCode F S48 ‘

2.4.13 tHCSResponseCode HCS_wakeupDevice (void )
W 25 1F M BEARASE U i o

It APl W) 27 A7 ds ik OXFF ( AfFAE ) REREIME N, AMEE A ABEIRE el . b T3 CS 5l e

MR MR | DRI R FOUE N S B B4
% 2-23. RK[E{E

‘ returnCode ‘ tHCSResponseCode {541

2.4.14 tHCSResponseCode HCS_writeRegister (uint8_t addr, uint16_t payload)
XF i E WA AT JFUUR A A AR BN
2 BR A FH B A R8T X0 45 T8 M Bk AT 8T B 1) B A7 2 5N R AE

* 2-24. 3%
in addr B NI A7 2%
in payload BEE O\ addr FIME
% 2-25. R[FEIE
returnCode ‘tHCSResponseCode Ty S
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Smart Fuse Configurator T2 /& —3k B4 EHL T |, 75 HSS-HCMOTHERBRDEVM —#2ffi i |, PASEific &
HCS &l F 5% PA K 52 B R A AS I AN S iR S5 2 i B . eAh , AN 1.9.4 BTG | 3L T3 EVM AR EI AT
BN E . TERERNT , PR B SR BT A AR , Bl mbRE] . AR B, 2Bk
HEE ZHIBIETT UM 12T 2 R AL E 280 |, DAVCTC 2L o8 40 05 7 L ORI 22 (1) S 2R L & SO A The . 223
NBELE B | i5i%$ Help->Demo/Config Mode , 1n/& 3-1 ik :

& 3-1. iR B

BENBR IS P AT U B R R ORI 2 PP S E ) P AR B TR I . BV, 5 EVM BSEBRIE E A LRI
BEAIHAT , IFH GUI B3RS RS H A 2 ) >k . illid 16 $% Help->Demo/Config Mode @it EVM
TN AR AT LR H R

— B8R E O S N A R, RIATIE IS 4% Export->Configuration Files S HALE :

K 3-2. RHEE
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HLE BT LA

MRS AE 3 SO 5 P B G A AR = 51 BB B RO BC B ST ( BRINAZFRN tps2hesxx_config.h il
tps2hcsxx_config.c ) . {ERA—ADRIFITIA G, FTLCKBCE SO 3 B3R 6 (45 4.1) JRE M T TR
B RETRIS 22T R I 2 AR R BRA SO

R, T HAECE SO B T IUH Ui SR B E TR SRS fE . BSOS s S E R DT R A S
AR BITA = A7 4% € OB

S BSOS — A S BT I RE A A SR HC B A7 A7 A AT R ) 73 47 2 58 3

typedef struct TPS2HCSXXQ1_CONFIG
TPS2HCSXX_CRC_CONFIG_OBJ crcConfig;
TPS2HCSXX_LPM_OBJ TpmConfig;
TPS2HCSXX_FAULT_MASK_OBJ faultmMaskconfig;
TPS2HCSXX_SW_STATE_OBJ swState;
TPS2HCSXX_DEV_CONFIG_OBJ] devConfi g,
TPS2HCSXX_ADC_CONFIG_OBJ adcconfig;
TPS2HCSXX_PWM_CH1_OBJ pwmChlConfig;
TPS2HCSXX_ILIM_CONFIG_CH1_OBJ ilimchlcConfi g;
TPS2HCSXX_CH1_CONFIG_OBJ diagconfigchl;
TPS2HCSXX_I2T_CONFIG_CH1_OBJ i2tConfigcChil;
TPS2HCSXX_PWM_CH2_0B] pwmCh2Config;
TPS2HCSXX_ILIM_CONFIG_CH2_OBJ  1ilimch2Config;
TPS2HCSXX_CH2_CONFIG_OBJ] diagconfigch2;
TPS2HCSXX_I2T_CONFIG_CH2_OBJ j2tConfi gch2;

} TPS2HCSXXQL_CONFIG;

Z R B TR ET B A5 15 B /5 IK BN FE P ) HCS initializeDevice BEH (I8 fEMAESI R BN ), DLYILARC & =il
TFR. TEEHE L2 J5 , i F#7R Smart Fuse Configurator T-F (1) T A it B {8 FE K 75 B Z5 /) 1 sE ik . BT
LASE P S SR AE e i, JFAE 5 22 B O 3 i A QRS T3 5587, B Smart Fuse Configurator £ /7 H8 A- alic B
e
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4 B 11

B RE 22 A IR — AR B, o E S TR R IR 22 B RPN ThREEZE S+, LUK HCS 1 & K
TG RNE. & 4-1 P EIR 1] AR B 4 2 .

R 4-1. BRI 2 AR

REG B FR Y3

7 R8RSR~ , F-T- A Smart Fuse Configurator 5 H! 5 M4 4G4k m il 3% .

12T B4z JBIR T 12T Thig LA B AnfarAa I 12T Hebse/ N iZ s pa b i s

TR FERE VB B TAR T RERE A 55 R i

LRI R T AT HCS 2 410 1) e b 2 i AU DA B A o DR A e AR AT A e HRL A 1 58
4.1 =B

PRIG RG] — N R AR R, TR e R 2 B B . XSG T E 30, Bl E)R)Z SPI 4t
W, NGRS S8 7 o VI T B B ZE5 5 W R Fow
/* configuring the device initially */

HCS_wakeupDevice();
HCS_initializeDevice(&exportConfig);

HCS_wakeupDevice B# A 2 MR BN E N BAEH)E , HCS RAIAL T HENRMI . Ml ok Hox A o 35
fi4% OXFF ( AEAE ) B AERAE , DU IR G 1FIR H BRI A -

HCS_initializeDevice %<3 HM Smart Fuse Configurator & F] 5 H (0 fC B S0 e mak 2w T e . 3@ % 4
K MCU JE Bl &R 2 1 FHAZ R 3 , ARTAG Ak 5
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if(currentvalue & TPS2HCSXX_FLT_STAT_CH1_I2T_FLT_CH1_MASK)

/* Disabling the channel */
HCS_setSwitchState(0);

/* Setting the device to 2s retry state */
exportconfig.i2tcConfigChl.value.bits.TCLDN_CH1 =
(tcldn_chl_en_4p0s_mask);
HCS_writeRegister (TPS2HCSXX_I2T_CONFIG_CH1_REG,
exportconfig.i2tConfigchl.value.word);

/* waiting for two milliseconds. At this point, normally
yield the tasks if in an RTOS, but wait for
an interrupt here. */

DL_TimerA_startCounter(TIMER_O_INST);
while(timerTriggered == false)

_WFIQ;
timerTriggered = false;
/* Setting back to latch mode */
exportcConfig.i2tConfigChl.value.bits.TCLDN_CH1 = O;
HCS_writeRegister(TPS2HCSXX_I2T_CONFIG_CH1_REG,
exportConfig.i2tConfigChl.value.word);

/* Re-enabling the channel */
HCS_setSwitchState(l);
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while(1)
{

/* Putting the device into LPM. 800mA exit current on CH1 */
HCS_gotoLPM(man_Tpm_exit_curr_chl_en_800mA_mask,
man_Tpm_exit_curr_ch2_en_800mA_mask,
0);

/* wait for the fault Tine to trigger Tow on PB3 */
_WFIQ;

/* If waking up from the interrupt, then check to make sure a signal was
for an LPM wakeup. The idea here is that the user increases the
Toad current somehow to "force the device" from LPM. */
resCode = HCS_readRegister(TPS2HCSXX_FLT_STAT_CH1_REG,
&currentvalue);
resCode.byte |= HCS_readRegister(TPS2HCSXX_FLT_STAT_CH1_REG,
&currentvalue) .byte;

if(currentvalue & TPS2HCSXX_FLT_STAT_CH1_LPM_WAKE_CH1_MASK)

/* Set a breakpoint here for demonstration */
asm ("nop™);

}
}
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while(1)

_WFIQ;

/* Reading the Toad current value. Read the register twice
as the */
resCode = HCS_readRegister(TPS2HCSXX_ADC_RESULT_CH1_I_REG,
&currentvalue);
resCode.byte |= HCS_readRegister(TPS2HCSXX_ADC_RESULT_CH1_I_REG,
&currentvalue) .byte;

/* For each transaction, the high-side switch returns an error
status code that reports common faults of the device. */
if(resCode.byte != 0)

handleError(rescCode);

/* Masking out the relevant bits */
currentvalue &= TPS2HCSXX_ADC_RESULT_CH1_I_ADC_RESULT_CH1_I_MASK;

/* Check to see if the threshold is below where to turn
on current sense scaling and change the KSNS ratio and enable
scaling by 8x. This allows for */
if((currentvalue < LOW_CURRENT_SNS_THRESHOLD) &&
(inLowCurrent == false))
{

exportcConfig.diagConfigChl.value.bits.OL_ON_EN_CH1 = 1;
exportcConfig.diagConfigChl.value.bits.ISNS_SCALE_CH1l = 1;
inLowCurrent = true;
HCS_writeRegister(TPS2HCSXX_CH1_CONFIG_REG,
exportcConfig.diagConfigcChl.value.word);

/* Adding place to set a breakpoint for the sake of demonstration */
asm ("nop™);

}
else if((currentvalue == LOW_CURRENT_SNS_SATURATION) &&

(inLowCurrent == true))

{
exportcConfig.diagConfigChl.value.bits.OL_ON_EN_CH1 = 0;
exportcConfig.diagConfigChl.value.bits.ISNS_SCALE_CH1 = O;
HCS_writeRegister (TPS2HCSXX_CH1_CONFIG_REG,

exportconfig.diagConfigchl.value.word);

/* Adding place to set a breakpoint for the sake of demonstration */
asm ("nop™);

}

}
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