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ax Tmy" ADCOxs YaKwu 12(ADCO_SE12Cp )y" Woiip EOIl x PDB6» (0" 4.
5o DAbOPR‘ PDBO/YaKmn Ox P3 E3 C 4" @BUY 0S| K(PDBO_CHODLY4)p X b j
pKbIAYT WY "tAbORB'd " d3E3C56/7¢p" @«BU ADCOCOCO DT xJppFT1H
ApEcHApS. Xn' TE3CAbHOB » AbU ADCYaKwu " 68Ypo"
ADCO_SC1E" ADCO_SC1HT B ‘ PDBK o bly" QV T bTEj 6t T WpoE3 CHRbHOR "

Write? (1) Continuous ADCD SE12
v ti —
PDBO_SC(SWTRIG) e - (External pin)
- ! (tsecond)  opgg cHopLy4 o

Software trigger

l o
i CONVERSION
2L [PDB_CNT 'B PDBO_CHom |_RESULTS |

4 Pre-trigger

/rigger 4 A/D ConversionE |—» ADCO_RE |

ADCO_SCIE[COCO]

PDBO_CHO Pre-trigger/Trigger 5
= g8 e » A/D Conversion F | —» ADCO_RF ‘

ADCO_SC1F[COCO]

PDBO_CHO Pre-trigger/Trigger 6 -
A/D Conversion G > ADCO_RG‘
ADCO_SC1G[COCO]

PDBO_CHO Pre-trigger/Trigger 7 ;ADCD_RH|
12. PDB ADC
4.4 TRGMUX
hpPME. XKtvMoy"  DOEfAlOWI fM
TRGMUX y "’ ASB. nXE3C 6nN0Qi Qo SWo/Qe yr E3C&<(KQ|:~>|F|SB.
n"t3k2ASB. uTxO0" AR Cplt ~ BUBg X AT, oASB. MmB"* a T

S32K1xxZ W6 S32M24xx ADCmiy" TRGMUX6» (0" » r OE3C&<«xMybTp D6

5A5UGpYT®OR: SCInit SI K 0 3 SI K SCIA" SC1B" SCI1C" SCID]x ADC DG6E3 C
BUp®T TRGMUXIOp U1 26 » md" dX  XE3CWATE3 CKAYpPpOCI CAE6 2apy
apt 6loWl AM’

G4x my"a YaKn 12x dx ADCO D (ADCO SE12)y" & &< (Gx 4> W&« TRGMUX_INO)
Xxm KIYYde ASTE3CHBOB axr. | C. 1 my" SIM_ ADCOPT[ADCOSWPRETRGA S| K
TH. XTI Y®Ps ChpTWuo" WTE] ©f ®3 E3 C6 ADCOT &BU  YKYOB'

wx® y" E3C( ax Yo ®3 E3 C( G X & < x g0l 6" o MOB*
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142 E— |
TRGMUX |
:;' . P ——— | Jaoc_sciappicoco)
| Poa previggenia0)
R -~ ] ADHWTS AD
| SIM_ADCOPT [ADCOSWPRETRG
[ sm_apcoeT (apcoeRETRGSEL | ADHWT
PDS rigger
ADCO
TRG MUX trlgg__rl_\_# Trigger Latching and Arbitration Uan‘
13.TRGMUX ADC
ADCO_SE12
(External pin)
Trigger on Res.u I
rising edge A/D register
TRGMUX_INO — conversion -
> ADCO_RA|

(External pin)

SIM_ADCOPT[ADCOSWPRETRG] ‘

T

Write (100b) to enable
software pre-trigger 0

14.TRGMUX ADC

5

1S32KIxx . KE. E

1S32M2xx 1. KE€. E

1S32K1xx3 Tt hpl bIUBT un

1S32M24x3 Tt np |l biNe T n

1S32K1xx0 I AN5426 M. Xj ©6t 0 Cp Xxp p
1SAR ADC X 0 ¢ X AN4373p Ap YAp
TADC XXMB HOp E

6

6.1 : S32K144 ADC

ffinclude "S32K144.h" /* include peripheral declarations S32K144 */

uint32 t ADC RawResult;

AN12217 YTRAboMUBYoxAd ¢" Hi 1. ZFxp0QB* © 2024 NXP B.V.

Nuép YingMm

20—-2024 9 5 XMB IOp ET . XHAp

13/ 29


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN12217
https://www.nxp.com/docs/en/data-sheet/S32K-DS.pdf
http://www.nxp.com/docs/en/data-sheet/S32M2xx_DS.pdf
https://www.nxp.com/docs/en/reference-manual/S32K-RM.pdf
https://www.nxp.com/webapp/Download?colCode=S32M24XRM
https://www.nxp.com/docs/en/application-note/AN5426.pdf
https://www.nxp.com/docs/en/application-note/AN4373.pdf
https://community.nxp.com/docs/DOC-102013

NXP Semiconductors AN 1 221 7

S32K1xx S32M24x ADC

uintlé t ADC mVResult;

void WDOG disable (void)

{
IP _WDOG->CNT=0xD928C520; /* Unlock watchdog */
IP WDOG->TOVAL=0x0000FFFF; /* Maximum timeout value */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

}

int main (void)
{
WDOG disable(); /* Disable Watchdog */

IP SCG->FIRCDIV = SCG _FIRCDIV FIRCDIVZ (4); /* FIRCDIV2Z = 4: FIRCDIVZ divide
by 8 */

/***** Calibrate ADCO ****=*/

IP_PCC->PCCn[PCC_ADCO INDEX] &=~ PCC_PCCn CGC MASK; /* Disable clock to
change PCS */

IP PCC->PCCn[PCC _ADCO_ INDEX] |= PCC_PCCn_ PCS(3); /* PCS = 3: Select
FIRCDIVZ2 */

IP PCC->PCCn[PCC ADCO INDEX] |= PCC PCCn CGC MASK; /* Enable bus clock in
ADC */

IP ADCO->SC3 = ADC SC3 CAL MASK /* CAL = 1l: Start calibration sequence */
| ADC SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC SC3 AVGS(3); /* AVGS 11lb: 32 samples averaged */

/* Wait for completion */
while (((IP ADCO->SC1[0] & ADC SCl COCO MASK)>>ADC SCl COCO SHIFT) == 0);
/*********I******************I***I****I**********I***?* o
* Initialize ADCO:
* External channel 12, software trigger,
* single conversion, 12-bit resclution
******************************************************/

IP ADCO->SC1[0] = ADC SCl ADCH MASK; /* ADCH: Module disabled for
conversions */

IP ADCO->CFGl = ADC_CFGL ADIV(0) | ADC _CFG1 MODE(1); /* ADIV = 0: Divide
ratio = 1 */

/* MODE = 1: 12-bit conversion */

IP_ADCO—>CFG2 = ADC_CFGZ_SMPLTS(lZ); /* SMPLTS = 12: sample time is 13 ADC
clks */

IP ADCO->SC2 = ADC SC2 ADTRG(0); /* ADTRG = 0: SW trigger */

IP ADCO->SC3 0x00000000; /* ADCO = 0: One conversion performed */
/* BVGE,AVGS = 0: HW average function disabled */
for(:;)
{
/* Initiate new conversion by writing to ADCO SC1A(ADCH) */
IP ADCO->SC1[0] = ADC SCl ADCH(1l2); /* ADCH = 12: External channel 12
as input */

/* Wait for latest conversion to complete */

while (((IP_ADCO->SC1[0] & ADC SCl COCO MASK)>>ADC SCl COCO SHIFT) == 0);

ADC RawResult = IP ADCO->R[0]; /* Read ADC Data Result A (ADCO RA) */

ADC mVResult = (ADC RawResult * 5000) / (1<<12); /* Convert to mV
(@VREFH = 5V) */ B
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}

return 0;

6.2 : S32K144 PDB ADC

#include "S32K144.h"™ /* include peripheral declarations S32K144 */

uint32 t ADC RawResult;
uintlé t ADC mVResult;

void WDOG disable (void)

{
IP WDOG->CNT=0xD%28C520; /* Unlock watchdeg */
IP WDOG->TOVAL=0x0000FFFF; /* Maximum timeout value */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

1

int main(void)
{
WDOG disable(); /* Disable Watchdog */

IP SCG->FIRCDIV = SCG FIRCDIV FIRCDIVZ(4); /* FIRCDIV2 = 4: FIRCDIV2
divide by 8 */

/**************-k*********************************

* Calibrate ADCO
***********-Jr***********************************/
IP_PCC->PCCn[PCC_ADCO_INDEX] &=~ PCC_PCCn_CGC_MASK; /* Disable clock to
change PCS */

IP PCC->PCCn[PCC_ADCO INDEX] |= PCC_PCCn PCS(3); /* PCS = 3: Select
FIRCDIVZ2 */

IP PCC->PCCn[PCC_ADCO INDEX] |= PCC_PCCn CGC _MASK; /* Enable bus clock in
ADC */

IP ADCO->5C3 = ADC_ SC3 CAL MASK /* CAL = l: Start calibration sequence */
| ADC SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC SC3 AVGS(3); /* AVGS = 1llb: 32 samples averaged */

/* Wait for completion */
while (((IP_ADCO->SC1[0] & ADC_SCl COCO MASK)>>ADC SC1_COCO SHIFT) == 0);

[ ek e ok ok ok ke ok ok ok ek ok ek ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok A ok sk ok ok ke
* Initialize ADCO:
* External channel 12, hardware trigger,

* single conversion, 1l2-bit resolution
*

* NOTE: ADCO->SC1l[4] corresponds to ADCO SClE register

**********-A-**-A-*********+****************:*************/

IP ADCO->SC1l[4] = ADC SCl ADCH MASK; /* ADCH: Module disabled for
conversions */

IP_ADCO—>CFG1 = ADC_CFGl_ADIV(O) | ADC_CFGl_MODE(l); /* ADIV = 0: Divide
ratio = 1 */
/* MODE = 1: 12-bit conversion */

IP_ADCO—>CFG2 = ADC_CFGZ_SMPLTS(lZ); /* SMPLTS = 12: sample time is 13 ADC
clks */
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IP ADCO->SC2 = ADC SC2 ADTRG(1l); /* ADTRG = 1: HW trigger */

IP ADCO->SC1[4] = ADC SC1l ADCH(12); /* ADCH = 12: External channel 12 as
ADCO input */

IP_ADCO->SC3 = 0x00000000; /* ADCO = 0: One conversion performed */
/* AVGE,AVGS = 0: HW average function disabled */

/**-.l--k*-.l--A‘**-A‘**-A‘*-.l--A‘*-.l--k-k*-k-k*-k***********************

* Initialize PDBO:
* 1 second period, continuous mode
* PDBO CHO pre-trigger 4 output enabled

******I***********-.l‘-k*-.l‘-k**-k**********************/

IP_PCC->PCCn[PCC PDBO INDEX] |= PCC_PCCn CGC MASK; /* Enable bus clock in
PDB */

IP_PDBO*>SC = PDB_SC_PRESCALER(G)/* PRESCALER = 6: clk divided by (64 x
Mult factor) */
| PDB SC TRGSEL(15) /* TRGSEL = 15: Software trigger selected */
| PDB_SC_MULT (3) /* MULT = 3: Multiplication factor is 40 */
| PDB_SC CONT MASK; /* CONT = 1: Enable operation in continucus mode */

/* PDB Period (System Clock / (Prescaler x Mult factor)) / Modulus */
/* PDB Period = (48 MHz / (64 x 40)) / 18750 */
/* PDB Period (18750 Hz) / (18750) = 1 Hz */

IP PDBO->MOD = 18750;

IP PDBO->CH[0].Cl = (PDB_Cl_TOS(OxlO)/* TOS = 10h: Pre-trigger 4 asserts with

DLY match */
| PDB_Cl1 EN(0x10)); /* EN = 10h: Pre-trigger 4 enabled */

IP PDBO->CH[0].DLY[4] = 9375; /* Delay set to half the PDB period = 9375 */

IP PDBO->SC |= PDB SC_PDBEN MASK | PDB SC LDOK MASK; /* Enable PDB. Load
MOD and DLY */

IP PDBO->SC |= PDB SC_SWTRIG MASK; /* Single initial PDB trigger */

for(;:)

/* Wait for latest conversion to complete */
while (((IP ADCO->SC1[4] & ADC SCl_COCO MASK)>>ADC SCl COCO SHIFT) == 0);

ADC RawResult = IP ADCO->R[4]; /* Read ADC Data Result E (ADCO_RE) */
ADC mVResult = (ADC RawResult * 5000) / (1<<12); /* Convert to mV

(BVREFH = 5V) */
}

return 0;

6.3 : S32K144 PDB ADC

#include "S32K144.h"™ /* include peripheral declarations S32K144 */
uint32 t ADC Results([4];

void WDOG disable (void)
{
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IP WDOG->CNT=0xD928C520; /* Unlock watchdog */
IP WDOG->TOVAL=0x0000FFFF; /* Maximum timeout wvalue */
IP_WDOG->CS = 0x00002100; /* Disable watchdog */

int main (void)
WDOG disable(); /* Disable Watchdog*/

IP SCG->FIRCDIV = SCG_FIRCDIV FIRCDIVZ(4); /* FIRCDIV2 = 4: FIRCDIVZ2 divide
by 8 */

/-***-*********************************************

* Calibrate ADCO

*-.l-**-.l-******************************************/

IP PCC->PCCn[PCC_ADCO INDEX] &=~ PCC_PCCn CGC MASK;/* Disable clock to
change PCS */

IP PCC->PCCn[PCC _ADCO INDEX] |= PCC_PCCn PCS(3); /* PCS = 3: Select
FIRCDIV2 */

IP _PCC->PCCn[PCC ADCO INDEX] |= PCC_PCCn CGC MASK; /* Enable bus clock in
ADC */

IP_ADC0->SC3 = ADC_SC3_CAL MASK /* CAL = 1: Start calibration sequence */
| ADC_ SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC SC3 AVGS(3); /* AVGS = 1llb: 32 samples averaged */

/* Wait for completion */
while ( ((IP_ADCO->SC1[0] & ADC SCl COCO MASK)>>ADC SC1 COCO SHIFT) == 0);

/*-k-k*-k-k*-k-k*-k-k*-k-k*-k-k-.l‘-A-**-Ac-*************************

* Initialize ADCO:

* External channel 12, hardware trigger,
* single conversion, 1l2-bit resoclution
*

* NOTE: ADCO->SC1[4] corresponds to ADCO SClE register

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

IP ADCO->SCl[4] = ADC_SCl_ADCH_MASK;/* ADCH = 1F: Module is disabled for
conversions*/

/* ATEN = 0: Interrupts are disabled */

IP _ADCO->SC1[5] = ADC SCl ADCH MASK;

IP_ADC0O->SC1[6] = ADC_SCl ADCH MASK;

IP_ADC0O->SCLl[7] = ADC_SCl ADCH MASK;

IP_ADCO*>CFG1 = ADC_CFGI_ADIV(O) | ADC_CFGI_MODE(l); /* ADIV = 0: Divide
ratio = 1 */

/* MODE = 1: 12-bit conversion */

IP_ADCO*>CFG2 = ADC_CFG2_SMPLTS(12); /* SMPLTS = 12: sample time is 13 ADC
clks */

IP_ADCO->SC2 = ADC_SC2_ADTRG(1l); /* ADTRG = 1l: HW trigger */

IP ADCO->SC1[4]
as input */

IP ADCO->SC1[5]
as input */

IP ADCO->SC1[6]
as input */

IP_ADCO*)SCI[T]
as input */

ADC SCl1 ADCH(12); /* SCLE[ADCH] = 12: External channel 12

ADC SCl1 ADCH(1Z2); /* SCLlF[ADCH] = 12: External channel 12

ADC SC1 ADCH(12); /* SCIG[ADCH] = 12: External channel 12

ADC SCl1 ADCH(12); /* SClH[ADCH] = 12: External channel 12
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IP_ADCO->SC3 = 0x00000000; /* ADCO = 0: One conversion performed */
/* AVGE,AVGS = 0: HW average function disabled */

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

* Initialize PDBO:

* 1 second period, continuous mode

* PDBO CHO pre-trigger outputs 4/5/6/7 enabled

* Pre-trigger 4 asserted by channel delay register match
* Back to back mode enabled for pre-triggers 5/6/7

*

***************-k-k*-k-Jr*-k-k*-k**********************/

IP_PCC->PCCn[PCC_PDBO INDEX] |= PCC PCCn CGC MASK; /* Enable bus clock in
PDB */

IP PDBO->SC = PDB SC PRESCALER(6) /* PRESCALER = 6: clk divided by (64 x
Mult factor) */ -
| PDB SC TRGSEL(15) /* TRGSEL = 15: Software trigger selected */
| PDB SC MULT(3) /* MULT = 3: Multiplication factor is 40 */
[ PDB:SCiCONTfMASK; /* CONT = 1: Enable operation in continucus mode */

/* PDB Period = (System Clock / (Prescaler x Mult factor)) / Modulus */
/* PDB Period = (48 MHz / (64 x 40)) / 18750 */
/* PDB Period = (18750 Hz) / (18750) = 1 Hz */

IP_PDBO—)MOD = 18750;

IP PDBO->CH[0].Cl = (PDB Cl BB(OxEO)/* BB = EOh: Back-to-back for pre-
triggers 5/6/7 */ -
| PDB Cl1 TOS(0x10) /* TOS

| PDB_Cl EN(0xF0)); /* EN

10h: Pre-trigger 4 asserts with DLY match */
FOh: Pre-triggers 4/5/6/7 enabled */

IP PDBO->CH[0].DLY[4] = 9375; /* Delay set to half the PDB period = 9375 */

IP_PDBO->SC |= PDB_SC_PDBEN MASK | PDB SC LDOK MASK; /* Enable PDB. Load
MOD and DLY */

IP_PDBO->SC |= PDB_SC_SWTRIG MASK; /* Single initial PDB trigger */

for(;;)

{

/* Wait for last conversicn in the sequence to complete {(ADCO SCIH) */
while ( ((IP_ADCO->SC1[7] & ADC SCl COCO MASK)>>ADC SCl COCO SHIFT) == 0);

ADC Results[0]
ADCO H) */

ADC Results[1] = IP ADCO->R[5];

ADC Results[2] IP ADCO->R[6];

ADC Results[3] = IP ADCO->R[7];

IP ADCO->R[4]; /* Read ADC Data Results 4-7 (ADCO_RE to

}

return 0;

6.4 : S32K144 TRGMUX ADC

#include "S32K144.h" /* include peripheral declarations S$S32K144 */

uint32 t ADC RawResult;
uintlé t ADC mVResult;
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veoid WDOG disable (void)
{
IP_WDOG->CNT=0xDS928C520; /* Unlock watchdog */
IP WDOG->TOVAL=0x0000FFFF; /* Maximum timeout wvalue */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

int main(void)
WDOG disable(); /*!Disable Watchdog*/

IP SCG->FIRCDIV = SCG _FIRCDIV FIRCDIVZ(4); /* FIRCDIV2 = 4: FIRCDIV2 divide
by 8 */
/*****'k****************‘k*************************

* Configure pin PTBS as TRGMUX INO
************************************************/

IP PCC->PCCn[PCC_ PORTB INDEX] = PCCiPCCn7CGC7MASK;/* Enable clock gate for
PORTE */
IP PORTB->PCR[5] = PORT PCR MUX (@) ; /* Mux = 6: PTB5 as TRGMUX INO *f

/* Select TRGMUX INO as ADCO Trigger Mux input source 0 */
IP TRGMUX->TRGMUXn [TRGMUX ADCO INDEX] = TRGMUX TRGMUXn SELO (2U) ;

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

* Calibrate ADCO
**-k**-k**-k**-k*-k-ir*-k-k*-k***************************/
IP _PCC->PCCn[PCC_ADCO INDEX] &=~ PCC_PCCn_CGC MASK;/* Disable clock to
change PCS */

IP PCC->PCCn[PCC ADCO INDEX] |= PCC PCCn PCS(3); /* PCS = 3: Select FIRCDIV2
#/

IP PCC->PCCn[PCC_ADCO INDEX] |= PCC_PCCn CGC_MASK; /* Enable bus clock in
ADC */

IP ADCO->SC3 = ADC SC3 CAL MASK /* CAL = 1l: Start calibration sequence */
| ADC SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC SC3 AVGS(3); /[/* AVGS = 1llb: 32 samples averaged */

/* Wait for completion */
while(((IP_ADCO->SC1[0] & ADC SCl_COCO MASK)>>ADC_SCl COCO SHIFT) == 0);

/*-k-k*-.l-******-A—*-k-k*-k**-k**-k*-k***********************

* Initialize ADCO:
* External channel 12, hardware trigger,
* single conversion, 12-bit resclution
***********************************************/
IP ADCO->SC1[0] = ADC SCl ADCH MASK; /* ADCH: Module disabled for
conversions */

IP ADCO->CFG1l = ADC CFGl ADIV(0) | ADC CFGl MODE(1l);/* ADIV = 0: Divide
ratio = 1 */ - - - -
/* MODE = 1: 12-bit conversion */
IP_ADCO—>CFG2 = ADC_CFGZ_SMPLTS(lZ); /* SMPLTS = 12: sample time is 13 ADC
clks */

IP ADCO->SC2 = ADC SC2Z2 ADTRG(1); /* ADTRG = 1: HW trigger */

IP ADCO->SC1[0] = ADC SCl ADCH(1lZ2); /* ADCH = 12: External channel 12 as
input */
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IP ADCO->SC3 = 0x00000000; /* ADCO = 0: One conversion performed */
/* AVGE,AVGS = 0: HW average function disabled */

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

* SIM Configurations for ADC triggering:

* Pre-trigger source: Software pre-trigger

* Trigger select: TRGMUX output

***********************************************/
IP SIM->ADCOPT = SIM_ADCOPT_ADCOPRETRGSEL(2)/* ADCOPRETRGSEL = 10b: Scftware
pretrigger */

| SIM ADCOPT ADCOSWPRETRG(4) /* ADCOSWPRETRG = 100b: SW Pre-trigger 0 */

| SIM ADCOPT ADCOTRGSEL(1); /* ADCOTRGSEL = 1: TRGMUX output as trigger */

for(;:)
{

/* Wait for latest conversion to complete */

while (((IP_ADCO->SC1[0] & ADC_SCl COCO MASK)>>ADC_SCl COCO_SHIFT) == 0);
ADC RawResult = IP ADCO->R[0]; /* Read ADC Data Result 0 */
ADC mVResult = (ADC RawResult * 5000) / (1<<12); /* Convert to mV

(RVREFH = 5V) */
}

return 0;

}

6.5 : S32M244 ADC

#include "S32M244.h"

uint32 t ADC RawResult;
uintlé t ADC mVResult;

void WDOG disable (void)

{
IP WDOG->CNT=0xD928C520; /* Unlock watchdog */
IP WDOG->TOVAL=0x0000FFFF; /* Maximum timeocut value */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

}

int main(void) {

WDOG disable(); /* Disable Watchdog */

IP_SCG->FIRCDIV = SCG_FIRCDIV FIRCDIV2(4); /* FIRCDIVZ = 4: FIRCDIV2 divide by
g */

/***** Calibrate ADCLl ****%*/

IP PCC->PCCn[PCC ADC1l INDEX] &=~ PCC PCCn CGC MASK; /* Disable clock to
change PCS */ B N - -

IP PCC->PCCn[PCC_ADCl INDEX] |= PCC_PCCn PCS(3); /* PCS = 3: Select
FIRCDIV2 */

IP_PCC->PCCn[PCC_ADC1l INDEX] |= PCC_PCCn CGC_MASK; /* Enable bus clock in
ADC */

IP ADC1->SC3 = ADC SC3 CAL MASK /* CAL = 1l: Start calibration sequence */
| ADC_SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC SC3 AVGS(3); /* AVGS = 1llb: 32 samples averaged */

/* Wait for completion */
while ( ((IP_ADC1->SC1[0] & ADC_SCl_COCO_MASK)>>ADC_SCl COCO_SHIFT) == 0);
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/‘k**‘k**‘k**‘k**‘k***************************‘k**‘k**‘k**‘k**‘k*
* Initialize ADCI:
* External channel 11, software trigger,
* single conversion, 1lZ2-bit resolution
‘k**‘k**‘k**‘k**‘k*****************‘k******‘k**‘k**‘k**‘k**‘k**‘k*/
IP ADC1->SC1[0] = ADC SCl ADCH MASK; /* ADCH: Module disabled for conversions
=

IP ADC1->CFGl = ADC CFGl ADIV(0) | ADC CFGl MODE (1) ; /* ADIV = 0: Divide
ratio = 1 */
/* MODE = 1: 12-bit conversion */

IP ADC1->CFG2 = ADC CFG2 SMPLTS (12); /* SMPLTS = 12: sample time is 13 ADC clks
Bl

IP ADC1->SC2 = ADC_SC2 ADTRG(0); /* ADTRG = 0: SW trigger */

IP ADC1->5C3 = 0x00000000; /* ADCO = 0: One conversion performed */
/* AVGE,AVGS = 0: HW average function disabled */

for(:i)

{

/* Initiate new conversion by writing to ADC1 SCI1A(ADCH) */

IP ADC1->SC1[0] = ADC SC1 ADCH(11l); /* ADCH = 1l: External channel 11 as
input */ B -

/* Wait for latest conversion to complete */
while (((IP_ADC1->SC1[0] & ADC_SCl COCO_MASK)>>ADC_SCl COCO_SHIFT) == 0);
ADC RawResult = IP ADC1->R[0]; /* Read ADC Data Result A (ADC1l RA) */
ADC mVResult = (ADC RawResult * 5000) >> 12; -
~ /* Convert to mV (QVREFH = 5V) */
}
return 0;

}

6.6 : S32M244 PDB ADC

f#finclude "S32M244.h"

uint32 t ADC RawResult;
uintlé t ADC mVResult;

void WDOG disable (void)

{
IP_WDOG->CNT = 0xD928C520; /* Unlock watchdog */
IP WDOG->TOVAL = O0x0000FFFF; /* Maximum timeout value */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

}

int main(void) {

WDOG disable(); /* Disable Watchdog */

IP SCG->FIRCDIV = SCG FIRCDIV FIRCDIVZ (4);/* FIRCDIV2 4: FIRCDIVZ divide by 8
*/

e e SR R e S e R
* Calibrate ADCI1

******-k****************************************/
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IP PCC->PCCn[PCC ADC1 INDEX] &=~ PCC_PCCn_ CGC MASK;
/* Disable clock to change PCS */

IP PCC->PCCn[PCC_ADC1 INDEX] |= PCC PCCn_ PCS(3);
/* PCS = 3: Select FIRCDIV2 */
IP_PCC->PCCn[PCC_ADC1 INDEX] |= PCC_PCCn_CGC_MASK;

/* Enable bus clock in ADC */

IP ADC1->SC3 = ADC SC3 CAL MASK /* CAL = 1: Start calibration sequence */
| ADC SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC SC3 AVGS(3); /* AVGS = 1llb: 32 samples averaged */

/* Wait for completion */

while (((IP ADC1->SC1[0] & ADC SCl COCO MASK)>>ADC SCl COCO SHIFT) == 0);
/+**I******************I***I**++¥++*+**+**+I***I****I**

Initialize ADC1l:

External channel 11, hardware trigger,

single conversicn, l2-bit resclution

* o+ o ok

* NOTE: ADC1->SC1[0] corresponds to ADCO SClA register
****************************************;*************/
IP ADC1->SC1[0] = ADC SC1l ADCH MASK;

/* ADCH: Module disabled for conversions

*/

IP ADC1->CFGl = ADC CFGl ADIV(0) | ADC CFGl1 MODE (1) ;
- - N - - /* ADIV = 0: Divide
ratio = 1 */
/* MODE = 1: 12-bit conversion */

IP ADC1->CFG2 = ADC CFG2Z SMPLTS (12);
/* SMPLTS = 12: sample time is 13 ADC

clks */
IPiADC1—>SC2 = ADC75C27ADTRG(1); /* ADTRG = 1: HW trigger */

IP ADC1->SC1[0] = ADC SC1 ADCH(11);
/* ADCH = 11: External channel 11 as ADC1l input */

IP ADC1->SC3 = 0x00000000; /* ADCO = 0: One conversion performed */
/* AVGE,AVGS = 0: HW average function disabled */
/************************************************
* Initialize PDBl:
* 1 second period, continucus mode
* PDB1l CHO pre-trigger 1 output enabled

******I*****************************************/

IP_PCC->PCCn[PCC_PDB1 INDEX] |= PCC_PCCn_CGC MASK;
/* Enable bus clock in PDB
V4

IP PDB1->SC = PDB SC PRESCALER(6) /* PRESCALER = & */
" | PDB SC TRGSEL(15) /* Software trigger selected */
| PDB SC MULT (3) /* Multiplication factor is 40 */
| PDB_SC_CONT MASK; /* Enable operation in continuous mode */

/* PDB Period (System Clock / (Prescaler x Mult factor)) / Modulus */
/* PDB Period = (48 MHz / (64 x 40)) / 18750 */
/* PDB Period (18750 Hz) / (18750) = 1 Hz */

IP_PDBl—>MOD = 18750;

AN12217 YTRAboMUBYoxAd ¢" Hi 1. ZFxp0QB* © 2024 NXP B.V. Muép WM
20—2024 9 5 XMBOp ETu. XHAD
22/ 29



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN12217

NXP Semiconductors AN 1 221 7

S32K1xx S32M24x ADC
IP PDB1->CH[0].Cl = (PDB_Cl TOS(0x01) /* Pre-trigger 1 asserts with DLY match
=
| PDB Cl1 EN(0x01)); /* Pre-trigger 1 enabled */
IP PDB1->CH[O0].DLY[1] = 9375; /* Delay set to half the PDB period = 9375
=4
IP _PDBl->SC |= PDB_SC_PDBEN MASK | PDB_SC LDOK MASK;
/* Enable PDB. Load MOD and
DLY */
IP_PDB1->S5C |= PDB_SC SWTRIG MASK; /* Single initial PDB trigger */
for(;;)

{
/* Wait for latest conversion to complete */
while ( ((IP_ADC1->SC1[0] & ADC_SCl COCO MASK)>>ADC_SCl COCO SHIFT) == 0);

ADC RawResult = IP ADC1->R[0]; /* Read ADC Data Result E (ADCl RA} */
ADC mVResult = (ADC RawResult * 5000) >> 12;
/* Convert to mV (@VREFH = 5V)
sy
h

return 0;

6.7 : S32M244 PDB ADC

#include "S32M244.h"

uint32 t ADC RawResult;
uintlé t ADC mVResult;

void WDOG disable (void)

{
IP WDOG->CNT = 0xD9%928C520; /* Unlock watchdog */
IP WDOG->TOVAL = Ox0000FFFF; /* Maximum timeout wvalue */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

}

int main {(void) {
WDOG disable() ; /* Disable Watchdog */

IP SCG->FIRCDIV = SCG_FIRCDIV_FIRCDIV2(4);/* FIRCDIVZ = 4: FIRCDIVZ divide by 8
*/

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

* Calibrate ADCL
-.l-*****-.l-**-.l-**-.l-**********************************/
IP PCC->PCCn[PCC_ADCl INDEX] &=~ PCC_PCCn CGC MASK;

/* Disable clock to change PCS */

IP_PCC->PCCn[PCC_ADC1 INDEX] |= PCC_PCCn PCS(3);
/* BCS = 3: Select FIRCDIV2 */
IP_PCC->PCCn[PCC_ADC1l INDEX] |= PCC_PCCn_ CGC MASK;

/* Enable bus clock in ADC */

IP ADC1->SC3 = ADC SC3 CAL MASK /* CAL = 1: Start calibration sequence */
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| ADC SC3 AVGE MASK /* AVGE = 1: Enable hardware average */
| ADC_SC3 AVGS(3); /* AVGS 1lb: 32 samples averaged */

/* Wait for completion */

while(((IP ADC1->SC1[0] & ADC SCl COCO MASK)>>ADC SCl COCC SHIFT) == 0);
[ %k R ke e ok e ok e ok ek ok ok ok ok ok ok ke ok ok Tk ok ok ok T o ok ok ok ok ok ok ok ok ok R ok ok ok -

Initialize ADCI1:

External channel 12, hardware trigger,

single conversion, 12-bit resolution

* %k o

* NOTE: ADC1->SCl1[4] corresponds to ADCO SClE register
***********************************************/
IP ADC1->8Cl1l[4] = ADC SCl ADCH MASK;

- - - " /* ADCH = 1F: Module is disabled for
conversions*/

/* AIEN = 0: Interrupts are disabled */

IP ADC1->8C1([5] = ADC SCl ADCH MASK;
IP ADCl->SCl[6] = ADC_SCl ADCH MASK;
IP_ADC1->SC1[7] = ADC_SC1_ADCH MASK;

IP_ADC1->CFGl = ADC_CFGl ADIV(0) | ADC_CFGl MODE (1) ;
/* ADIV = 0: Divide ratio =
1 =/

/* MODE = 1: 12-bit conversion */
IP_ADC1—>CFG2 = ADC_CFGZ_SMPLTS(12);
/* SMPLTS = 12: sample time is 13 ADC
clks */

IP ADC1->SC2 = ADC_SC2 ADTRG(1);
/* ADTRG = 1: HW trigger */

IP ADC1->SC1[4] = ADC SCl ADCH(11);

/* SCLE[ADCH]

11: External channel 11 as input
*/
IP ADC1->SCl1[5]

ADC_SC1 ADCH(11);
/* SCLF[ADCH]

11: External channel 11 as input
*/
IP ADC1->SC1[6] = ADC SCl ADCH(11);

/* SClG[ADCH]

11: External channel 11 as input
*/
IP_ADC1->SC1[7]

ADC SCl ADCH(11);
/* SC1H[ADCH]

11: External channel 11 as input

*/

IP_ADC1->SC3 = 0x00000000; /* ADCO = 0: One conversion performed */
/* BAVGE,AVGS = 0: HW average function disabled */

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

* Initialize PDBl:

* 1 second period, continucus mode

* PDB1l CHO pre-trigger outputs 4/5/6/7 enabled

* Pre-trigger 4 asserted by channel delay register match
* Back to back mode enabled for pre-triggers 5/6/7

*

-k-A-*-k-.l--ic--k-.l--Jc-*******-.l--J:--k-.l--k-k*-k***********************/’

IP PCC->PCCn[PCC PDB1 INDEX] |= PCC PCCn CGC MASK; /* Enable bus clock in PDB
*/7 - - - - -
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IP PDB1->SC = PDB SC PRESCALER({6) /* clk divided by (64 x Mult factor) */
T PDBﬁSCiTRGSEf(lg) /* Software trigger selected */
| PDB_SC MULT(3) /* Multiplication factor is 40 */
| PDB_SC _CONT MASK; /* Enable operation in continuous mode */

/* PDB Period = (System Clock / (Prescaler x Mult factor)) / Modulus */
/* PDB Period (48 MHz / (64 = 40)) / 18750 */

/* PDB Period = (18750 Hz) / (18750) = 1 Hz */

IP PDB1->MCD = 18750;

IP PDB1->CH[0].Cl = (PDB_Cl BB(OxEO) /* Back-to-back for pre-triggers 5/6/7 */
| PDB C1_TOS (0x10)
/* Pre-trigger 4 asserts with DLY
match */
| PDB Cl1 EN(OxFO0)); /* Pre-triggers 4/5/6/7 enabled */

IP PDB1->CH[0] .DLY[4] = 9375; /* Delay set to half the PDB period = 9375 */

IP_PDB1->SC |= PDB_SC PDBEN MASK | PDB SC LDOK MASK;
/* Enable PDB. Load MOD and DLY

*/

IP_PDB1->SC |= PDB_SC SWTRIG MASK; /* Single initial PDB trigger */

for(;;:)

/* Wait for last conversion in the sequence to complete (ADC1 SC1H) */
while ( ((IP_ADC1->SC1[7] & ADC_SCl_COCO MASK)>>ADC_SCl COCO_SHIFT) == 0);

/* Read ADC Data Results 4-7 (ADCl RE to ADCl RH) */
ADC Results[0] = IP ADCl->R[4];

ADC Results[1] IP ADC1->R[5];

ADC Results[2] IP ADCLl->R[6];

ADC Results([3] IP ADC1->RI[7];

}

return 0;

}

6.8 : S32M244 TRGMUX ADC

#include "S32M244.h"

uint32 t ADC RawResult;
uintlé t ADC mVResult;

void WDOG disable (void)
{

IP_ WDOG->CNT=0xD928C520; /* Unlock watchdog */
IP WDOG->TOVAL=0x0000FFFF; /* Maximum timeout wvalue */
IP WDOG->CS = 0x00002100; /* Disable watchdog */

}

int main(void) {
WDOG disable() ; /*!Disable Watchdog*/

IP SCG->FIRCDIV = SCG _FIRCDIV FIRCDIVZ (4); /* FIRCDIVZ divide by 8 */
/*****-L-******************************************
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* Configure pin PTB5 as TRGMUX INO
**‘k***************************I***************‘k*/
IP_PCC->PCCn[PCC_PORTB INDEX] = PCC_PCCn_ CGC MASK;

/* Enable clock gate for PORTB */
IP_PORTB—>PCR[5] = PORT_PCR_MUX(G); /* PTB5 as TRGMUX_INO &

/* Select TRGMUX INO as ADCl Trigger Mux input source 0 */
IP_TRGMUX—>TRGMUXH[TRGMUX_ADCl_INDEX] = TRGMUX_TRGMUXH_SELO(ZU);

/*-Jc--k-.l--Jc-*******-.l--J:--k-.l--ic--k-.l--J:--k*-k-k************************

* Calibrate ADCL
***********************************************/
IP PCC->PCCn[PCC ADC1 INDEX] &=~ PCC PCCn CGC MASK;
/* Disable clock to
change PCS */

IP_PCC->PCCn[PCC_ADC1 INDEX] |= PCC_PCCn PCS(3); /* PCS = 3: Select FIRCDIV2
*/

IP_PCC->PCCn[PCC_ADCl INDEX] |= PCC_PCCn CGC_MASK; /* Enable bus clock in ADC
*/

IP ADC1->SC3 = ADC SC3 CAL MASK /* Start calibration sequence */
| ADC SC3 AVGE MASK /* Enable hardware average */
| ADC SC3 AVGS(3); /* 32 samples averaged */

/* Wait for completion */
while (((IP_ADC1->SC1[0] & ADC_SCl COCO MASK)>>ADC SCl COCO SHIFT) == 0);

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

* Initialize ADCI:

* External channel 11, hardware trigger,

* single conversion, 12-bit resolution
***********************************************/

IP_ ADC1->SC1[0] = ADC SCl1 ADCH MASK; /* ADCH: Module disabled for conversions
&g

IP ADCI->CFGl1 ADC CFGl ADIV(0) | ADC CFGl MODE (1) ; /* Divide ratio = 1 */

/* MODE = 1: 12-bit conversion */

IP ADCl->CFG2 ADC CFG2 SMPLTS (12); /* Sample time is 13 ADC clks */

IP_ADC1->SC2 = ADC_SC2 ADTRG(l); /* HW trigger */
IP ADC1->SC1[0] = ADC SCl ADCH(11l); /* External channel 11 as input */

IP ADC1->SC3 = 0x00000000; /* One conversion performed */
/* AVGE,AVGS = 0: HW average function disabled */
/**-A-*****+**+**+*********************************
* SIM Configurations for ADC triggering:
* Pre-trigger source: Software pre-trigger
* Trigger select: TRGMUX output
**-A-**+**+**+-k*+-k*******************************/
IP SIM->ADCOPT = SIM ADCOPT ADCIPRETRGSEL(Z2) /* Software pretrigger */
| SIM ADCOPT ADC1SWPRETRG (4) /* SW Pre-trigger 0 */
| SIM ADCOPT ADCITRGSEL({1l); /* TRGMUX output as trigger */

for(;;)
{

/* Wait for latest conversion to complete */

while ( ((IP_ADC1->SC1[0] & ADC_SCl COCO_MASK)>>ADC_SCl COCO SHIFT) == 0);
ADC_RawResult = IP ADCI->R[0]; /* Read ADC Data Result A */
ADC mVResult = (ADC RawResult * 5000) >> 12;
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/* Convert to mV (@VREFH = 5V) */
}

return 0;

}
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