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

* These functions need to be implemented by each individual device port. The functions
* handle the low-Tlevel 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* respbData);
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-Tevel 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_assertSPI 4 SPI SZRIN L (CS) R E MK HF. XA THEEMEg1EsE |k
HELHE | WATHE R HCS_port_spiSendData B {#
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SEFR

+ 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 (

W 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%

BB

typedef union
{

uint8_t byte;

struct

{
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} bits;

I2T_FLT : 1;
LPM_FLT : 1;
CHAN_TSD : 1;

ILIMIT_FLT : 1;
SHRT_VBB_FLT : 1;
OL_FLT : 1;
SUPPLY_FLT : 1;
GLOBAL_ERR_WRN : 1;

} 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
R —AMER A R E , TSRO th—A~ ADC 45 R %5 A7 28 B ) SR A6 8 I F 4 e 46 oy NPT B v s A o

x 2-5. B8
‘in ‘rawValue ‘ BLREASR 1) JR R 1 ‘
* 2-6. R [EIMH
[returnCode [ miz s |

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 (Ipm_exit_curr_ch1_t ch1ExitCurrent, Iom_exit_curr_ch2_t
ch2ExitCurrent)

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 .

% 2-13. 3
in ch1ExitCurrent JEIE 1B R
in ch2ExitCurrent I 2 (R R

2.4.8 tHCSResponseCode HCS_gotoSleep (void )

fi g8 ¢FdE N SLEEP #=.
BERRRT DU E 4 LAk N SLEEP #i5. HER , a2 A7 a8 o I BT A (E A0 T DATE R t RS 305 AL . 1A% 4
F ¥ ) HCS_wakeupDevice pf i .

% 2-14. R [EE

‘ returnCode ‘ tHCSResponseCode )52 ‘

2.4.9 tHCSResponseCode HCS_initializeDevice (TPS2HCS10Q1_CONFIG * config)

i P A8 C B A5 R X B AR REAT I AR 1L .

L pR %] UK H B Smart Fuse Configurator GUI 8 AE RN EC B 250, 05 T A (6 KI5 BIE R & T o5, ki
[H WAEE SR AE MCU 15 IR Bl BC7E AT AT 25 472 0 B 25 2 (R0 18 0 MBI IR AR e st o 8 P 2% o 4

& 2-15. 3%
[in | config |G AL A S i
# 2-16. R[FEI{H
‘returnCode ‘tHCSResponseCode fr s 451

2.4.10 tHCSResponseCode HCS_readRegister (uint8_t addr, uint16_t * readValue)
Xof 4 E A A7 S LA T SRR A A AR
% BRI HON G 58 H bk AT T8 PR 7 A7 A I, IR0 P 35 A7 s N B I AR SR A i 48 6t o

£ 217. 3%
in addr B 2 A7 2
out payload B S T AR AR A
% 2-18. R[EH
returnCode ‘tHCSResponseCode 1) S
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2.4.11 tHCSResponseCode HCS_setSwitchState (uint8_t swState)
B AN EIE KRS .
AT IT B P U S R TE . S350 2 8 H IRl 4% A7 0

N

* 219. 3%
in [swstate 16 AL 4 B |
* 2-20. R[E{E
‘returnCode ‘tHCSResponseCode 1 S ‘

2.4.12 tHCSResponseCode HCS_updateConfig (TPS2HCS10Q1_CONFIG * config)
15 FH R e ORI 22 v B SE T T SR i (R T 2

I AP AT SR B T R B IA A SR AEROBC B A o 2 L B8 23 A7 4 b K i B AE S R W an e B 45

i, AT e AP

£ 2-21. 3H,
[out | config [ B 4 i E |
% 2-22. R[EMH
‘returnCode ‘tHCSResponseCode H 451 ‘

2.4.13 tHCSResponseCode HCS_wakeupDevice (void )
Y 21 MBI ARASE e i

It APl W) i A7 as il OXFF ( AR ) REEIE N | MBS ABEIRE e . b T &A@ CS 5l i

MRS AP R | IR L R 4005 N 2 M i 24
* 2-23. R[EE

‘ returnCode ‘ tHCSResponseCode 5%

2.4.14 tHCSResponseCode HCS_writeRegister (uint8_t addr, uint16_t payload)
Xf i E WA R AT FUR A A AR BN
2 BR B 3R 04 B0 A 588 Ay X 25 7 ik pAA T T B 0 25 A7 2 5 N4

* 2-24. 2%
in addr B NI 27 AE 2% Hu ik
in payload BE O\ addr HI1E
* 2-25. R[E
returnCode ‘tHCSResponseCode I S5
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HCS il 1 5% DA Rz 332 B E A IR i BBk L 52 W5 2 . ek, A 1.9.4 JRITER | %t B EVM AR ED ]
WA E R, EREAET , AP R e B AT E ANE T, Flandm Ry, BAERBEE. 2hik
B, ZHIEETTUMER 12T A 8 R A E 84, DAVCHC 2 58 e (1) 45 W 284 AR 6 22 (1) S 2R B B SO A e . 223t
ANBLE S | i5i%#* Help->Demo/Config Mode , 1/ 3-1 fix :

& 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
BEARHAT , IFH GUI EE BFEFTIZH A 2 ) >k . ifid 164 Help->Demo/Config Mode =i ¥ EVM
TN AR AT LR H R

— HZ8FRCE N N A 7oK, BIAIE L & # Export->Configuration Files ‘T L E

K 3-2. RHEE
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MRS AE 3 SO 5 P B G A AR = 1 BB B RO BC B ST (BRI FRN tps2hes10_config.h A1l
tps2hcs10_config.c ) A, {EA—MRIEEVIA G, AT LR ECE ST MBI 20Rm 6] (75 4.1) JFE R TITEG
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
FHR B T 27 A7 a & SCRIAL2E o

B SRR A S AR RN O G B 77 A7 A A O I (10 75 A7 8 2 3

typedef struct TPS2HCS10Q1_CONFIG
{

TPS2HC10S_CRC_CONFIG_OBJ crcConfig;
TPS2HC10S_LPM_OBJ TpmConfig;
TPS2HC10S_FAULT_MASK_OBJ faultmMaskconfig;
TPS2HC10S_SW_STATE_OBJ swState;
TPS2HC10S_DEVICE_SAF_OBJ devsAFConfig;
TPS2HC10S_DEV_CONFIG_OBJ devcConfig;
TPS2HC10S_ADC_CONFIG_OBJ adcconfig;
TPS2HC10S_PWM_CH1_OBJ pwmChlcConfig;

TPS2HC10S_ILIM_CONFIG_CH1_OBJ  ilimChlConfig;
TPS2HC10S_DIAG_CONFIG_CH1_OBJ  diagConfigcChl;
TPS2HC10S_I2T_CONFIG_CH1_OBJ j2tConfi gChl;
TPS2HC10S_PWM_CH2_0OBJ pwmCh2Config;
TPS2HC10S_ILIM_CONFIG_CH2_OBJ  1ilimch2cConfig;
TPS2HC10S_DIAG_CONFIG_CH2_OBJ di agConﬁ' gCh2 ;
TPS2HC10S_I2T_CONFIG_CH2_OBJ i2tConfigcCh2;
} TPS2HCS10Q1l_CONFIG;

Z R B TR BT AR 26 BT 4 IS FE () HCS initializeDevice BR#H (B EREEHI 28 R30I ) |, IVIEAE & &)
. fEERE X 2G|, %7~ Smart Fuse Configurator T B f it 5 i & {f fAE K 75 B 45 K () sz ik o 2 ap
DUSE A I S AE e A, FRAE 75 288 el i AR T3 5387, BUM\ Smart Fuse Configurator 727 8 4 i it &
A

4 Rl

B REORR 2 AR i T — AR RG], b A TR RE IR 2 S R AR DI BE i E R, UM HCS & 3K
NFRFFHI G A . 3 4-1 thBoR 1 AT ARG = 51 A 47 22

R 41, B RS 2GR H

TN B S BEH

= fa B RRG R , FHF M Smart Fuse Configurator 5 H 5 #0446 i I 5%

12T #Ae JEIR T 12T DhRe A S A Il 12T dihi/ izt P 5

IRDIFERE Ko B TR DA O S R i 1 1F

LRI BN T U] HCS 2R 51 1 w8 G 2 R ST LR 0 i 18 P BSR4 15
4.1 Z7Rp

ARG A — N B AR R, FT R AR BE ARG 22 B FH 1S . XSRS R B T 530 B &R Z SPI 4t
W, REREHIBRE LA . WIEECE R EZE W FAs
/* configuring the device initially */

HCs_wakeupDevice();
HCS_initializeDevice(&exportConfig);

HCS_wakeupDevice ¥R £ &K B EME N, BA4HRE , HCS RAIA T HEMRAI . R ok 02 & X ar
745 OXFF ( AELE ) BB NERAE |, DI ORESFIR H BEARIRAS .

HCS _initializeDevice B%£: 3B Smart Fuse Configurator N 5 H (T & SCE 3 -5 Hon#ak 2 s r e . i@
WARHR MCU Ja BB # 2 i FZ R 2, DATEa A s ¢ .

ZHCAE13A - MAY 2024 - REVISED JULY 2024 TI ERE R 22 fEg BT 1 i A P ) "
eI R
English Document: SLVAFT2
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAE13
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAE13A&partnum=
https://www.ti.com/lit/pdf/SLVAFT2

13 TEXAS
INSTRUMENTS
1CH9wH) www.ti.com.cn

4.2 12T B34

12T BRI R B R T M ARG R A 12T FEE S ] A3 s 77 9% B S I ACHS s B 8 A 158 B AT 5
12T #bs Bt |, R T 12T SRR A G Z107 23 IEH R F 5. 1E E 3h il

( 12T_CONFIG_CHx & f7#51) TCLDN_CHx W E AN ) T , 282 B o Pl iE 2 5l B 3 2 A8 a0 st
A 18]

HER, AU RE , FAULT 5 E VAR TREE Rl 25 12T Bk Am , FAULT 510 ( THR )
&, Wzl ssgerh . X5, Remhlds LR T CIMERE SR FAAT |, JF RIDCL B2 0 G2 e ok BT R & F . £E
BAFREUT 12T SRS AE )/ EEAT G P RO

1. B 1 EiE

2. ¥ I2T_CONFIG_CHx % #7421 TCLDN_CHx 15 & i 24 1974 £ ik i)
3. TEMIEH S EARIR |, SRR I HFEL [A]
4. ¥4 12T_CONFIG_CHx 2 {7251 TCLDN_CHx ¥ & [A| i /7 155 =0
5. E¥)E H@EE
PAT AR R B ACRS v B
if(currentvalue & TPS2HC10S_FLT_STAT_CH1_I2T_FLT_CH1_MASK)
{

/* Disabling the channel */

HCS_setSwitchstate(0);

/* Setting the device to 2s retry state */

exportcConfig.i2tConfigChl.value.bits.TCLDN_CH1 =
(tcldn_chl_en_3_0x2 >> TPS2HC10S_I2T_CONFIG_CH1_TCLDN_CH1_OFS);

HCS_writeRegister (TPS2HC10S_I2T_CONFIG_CH1_REG,
exportConfig.i2tConfigChl.value.word);

/* waiting for two seconds. At this point we can normally
yield the tasks if we were in an RTOS, but just waiting for
an interrupt here. */

DL_TimerA_startCounter (TIMER_O_INST);

while(timerTriggered == false)
_WFIQ;

timerTriggered = false;

/* Setting back to Tatch mode */

exportcConfig.i2tConfigcChl.value.bits.TCLDN_CH1 = O;

HCS_writeRegister(TPS2HC10S_I2T_CONFIG_CHI1_REG,
exportconfig.i2tConfigChl.value.word);

/* Re-enabling the channel */

HCS_setSwitchState(1l);

}
4.3 {RIFERE AR B

IRDIFERE ARG s 1 U fapRe HCS wy T SR BE B M IRDIFERRE S | SRS AR A A ik s S e i . B0 Mo o), 2
R AR T EEBI a2 A, AT 1 ERE N, B AR KT 800mA ( AT
HCS_gotoSleep K LPM iR i it it BNILIE ) » MR RGIZIG | KRB msI LT 800mA. XA HET
BOLPMIBHY | il FAULT 510, JFAERda il o o i/ AL BEBL S . AR SC IO R AR Fe AR 4 R B

while(1)
{

/* Putting the device into LPM. 800mA exit current on CH1l */
HCS_gotoLPM(Tpm_exit_curr_chl_en_2_0x1, Tpm_exit_curr_ch2_en_1_0x0);

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

/* If we woke up from the interrupt, check to make sure it was a signal
for an LPM wakeup. The idea here is that the user increases the
Tload current somehow to "force the device" from LPM. */
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resCode = HCS_readRegister(TPS2HC10S_FLT_STAT_CH1_REG,
&currentvalue);

resCode.byte |= HCS_readRegister(TPS2HC10S_FLT_STAT_CH1_REG,
&currentvalue) .byte;

if(currentvalue & TPS2HC10S_FLT_STAT_CH1_LPM_WAKE_CH1_MASK)
{
/* Set a breakpoint here for demonstration */

asm ("nop");

if(resCode.byte != 0)

handleError(resCode);
}
4.4 BFHAS I B

RIS R Bl 2R 7 HCS AR B RE ORI 22 iy T S e SEBLPT  Fe EL AR KL 5% 1Ay AL AGLI o AR 7R 1) 2
B 1ms BIFE], DUERE BN e DT SCIEIE 1 ) SO R AT KA . R G ORI T 500mA , U284
JE DTSR AN W E

o JEHNHEIET ( DIAG_CONFIG_CHx #4717 #% ISNS_SCALE_CHx ) , 7o ¥# ADC % N\ HL K% 8 %1
o TR A ( DIAG_CONFIG_CHx ) OL_ON_EN_CHx ) , iX£:¥ KSNS LR 5 SRR E (153
5] 504 2 A LSO )

FERANF LM E N AT, DOSVRRD R B A N BT 8. AR P e AR R A DA
i, 2B ENESAE (inLowCurrent) LR HAPIRE | as S 4R Se IX i RAE . an R e ift i1 ADC 14t
AU, 8 A AR I IE 8 T 15 /KSNS 5. AR ARES HhiiRs 1 ARDGARRS 1 — AN Jr B

while(1)

_WFIQ;

/* Reading the Toad current value. We need to read the register twice
as the */
resCode = HCS_readRegister(TPS2HC10S_ADC_RESULT_CH1_I_REG,
&currentvalue);
resCode.byte |= HCS_readRegister(TPS2HC10S_ADC_RESULT_CH1_I_REG,
&currentvalue) .byte;

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

handleError(resCode);

/* Masking out the relevant bits */
currentvalue &= TPS2HC10S_ADC_RESULT_CH1_I_ADC_RESULT_CH1_I_MASK;

/* Check to see if we are below the threshold where we want to turn
on current sense scaling and change the KSNS ratio and enable
scaling by 8x. This can allow for */

if((currentvalue < LOW_CURRENT_SNS_THRESHOLD) &&

(inLowCurrent == false))

{

exportcConfig.diagConfigChl.value.bits.OL_ON_EN_CH1 = 1;
exportcConfig.diagConfigChl.value.bits.ISNS_SCALE_CH1 = 1;
inLowCurrent = true;
HCS_writeRegister(TPS2HC10S_DIAG_CONFIG_CH1_REG,
exportcConfig.diagConfigChl.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 = O;
exportcConfig.diagConfigChl.value.bits.ISNS_SCALE_CH1 = 0;
HCS_writeRegister(TPS2HC10S_DIAG_CONFIG_CH1_REG,
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exportcConfig.diagConfigchl.value.word);

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

H1 T RESSAS IR AL A R 5 /KSINS A, e DA D00 RE 5 412 e L TR 3 J 3, It A2 75 28 v LT RLIN G P2 7
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