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Example Programs Summary
Hello World hello Simplest project:

» Configure GPIO
» Output to LED follows switch input

Hello World + Clocks | hello_clocks

Perform common initialization for clocks and LPIT:

* Initialize System Oscillator (SOSC) for 8 MHz crystal

* Initialize SPLL with 8 MHz SOSC input to provide 80 MHz clock

» Change Normal RUN mode clock from default FIRC to 160 MHz SPLL
(before dividers)

« Initialize LPIT channel to count 40M clocks (1 second timeout)

» Toggle output to LED every LPIT timeout

Hello World + Clocks +| hello_clocks_interrupts
Interrupts

The Hello World + Clock example is modified to service the PIT channel
timeout with an interrupt service route:

* Initialize system clock to 80 MHz

« Initialize an LPIT channel for 1 second timeout and enable itsinterrupt
» Wait forever

« At LPIT timeout interrupt, toggle output to LED

DMA eDMA Transfer a string of bytes to a single byte location:

+ Initialize a Transfer Control Descriptor (TCD)

» Use software (instead of peripheral DMA requests) to initiate transfers
Timed 1/O (FTM) FTM Perform common timed 1/O functions with FTM:

* Module counter initialization
* Pulse Width MOdulation

* Output Compare

* Input Capture

ADC - SW Trigger ADC

Perform simple analog to digital conversions using software trigger:
+ Initialize ADC for SW trigger, continuous mode
* Loop:

- Convert channel connected to pot on evaluation board

- Scale result to 0 to 5000 mV

- Light evaluation board LEDs to reflect voltage level

- Convert channel connected to the ADC high reference voltage

UART UART

Transmit and receive characters:

+ Initialize UART for 9600 baud, 1 stop, no parity

* Loop:
- Transmit string, then a prompt character on new line
- When character is received, echo it back
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Table 1. List of examples

Example

Programs

Summary

SPI

LPSPI

Transmit and receive a SPI frame:

* Initialize LPSPI for 1M Baud, PCS3 which is connected to SPC on EVB
* Wait for Tx FIFO to have at least one available slot then issue transmit
» Wait for Rx FIFO to have at least one received frame then read data

CAN 2.0 FlexCAN

+ Loop:

Transmit and receive an eight byte CAN 2.0 message at 500 KHz:
+ Initialize FlexCAN and Message Buffer 4 to receive a message
» Transmit one frame using Message Buffer 0

- If Message Buffer 4 received message flag is set, read message
- If Message Buffer 0 transmit done flag is set, transmit another message

CAN FD FlexCAN_FD

Loop:

Transmit and receive a 64 byte CAN FD message at 500 KHz and 1 or 2 MHz:
* Initialize FlexCAN and Message Buffer 4 to receive a message
+ Transmit one frame using Message Buffer O

- If Message Buffer 4 received message flag is set, read message
- If Message Buffer 0 transmit done flag is set, transmit another message

S Ad FH S32K148EVB, T 3 FH ZE i 7~ 5 A s FH 1 22 1103 I 52 AN R . Y50 IR 2.,
# 2. EVBHIN FEC RO 0 ERHE

/0 S32K144 EVB S32K148 EVB
Blue LED PTDO PTE21
Green LED PTD16 PTE22
Red LED PTD15 PTE23
BTN O PTC12 (SW2)

PTC12 (SW3)

FTMO Channel 01

PTD15 (Red LED)

PTD15 (no LED)

FTMO Channel 1

PTD16 (Green LED)

PTD16 (no LED)

FTMO Channel 6

PTES

PTES8

Potentiometer to ADC

PTC14 (ADC Channel 12)

PTC28 (ADC channel 28)

UART1_RX PTC6 PTC6
UART1_TX PTC7 PTC7
LPSPI1_SOUT PTB16 PTA27
LPSPI1_SIN PTB15 PTA29
LPSPI1_PCSx PTB17 PCS3 (to UJA1169) PTA26 PCSO (to UJA1132)
LPSPI1_SCK PTB14 PTA28
CANO_TX PTE5 PTE5
CANO_RX PTE4 PTE4

L For LED connections to FTM example with PWM outputs, use FTM4 instead of FTMO.
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2.1 Hello World
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S32K144 EVB
VDD

VDD S32K 144

NS
™ Blue
ae PTC12 LED
o ¢ . - . PTDO
>  GPIO
BTNO l
(SW2) 1

& 1. Hello World FHERE

2.1.2  ¥it
TR BT RIRIE A :
— B XCPrhbE (AL AR S FINAERCE
— VI HERR AR . A
— BHEAE M (R CERE)
— WsthmER
— KA EMNROMEHIFIRAM, FEEIEE (bss) HE
— AR E i
EHAET I
o HGPIOBIH I £ I Iic B GPIO¥ 1
— PTC12:GPIOH A (FE PPkt - HIBTN 0)
— PTDO:GPIOHitH (¥4 % # fLLED)
BZNTL
— R FBTNO (B A=1)
— FTJFLED (Hithi=0)
— HAh (BA=0)
— SRHILED (#iti=1)
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2.1.3.1 hello.c

#include "S32K144.h" /*
#define PTDO © /*
#tdefine PTC12 12 /*

void WDOG_disable (void){
WDOG->CNT=0xD928C520;
WDOG->TOVAL=0x0000FFFF;
WDOG->CS = 0x00002100;

int main(void)
{ int counter =
0;
WDOG_disable();

PCC-> PCCn[PCC_PORTC_INDEX]
PCC-> PCCn[PCC_PORTD_INDEX]

include peripheral declarations S32K144 */

Port PTDO, bit ©: FRDM EVB output to blue LED */
Port PTC12, bit 12: FRDM EVB input from BTNO [SW2] */

/*Unlock watchdog*/
/*Maximum timeout value*/
/*Disable watchdog*/

/* Enable clocks to peripherals (PORT modules) */

/*

PTC->PDDR &= ~(1<<PTC12); /*
PORTC->PCR[12] = 0x00000110; /*

PTD->PDDR |= 1<<PTDO;

/*
/*

PORTD->PCR[@] = 0x00000100; /*

for(5;) {

if (PTC->PDIR & (1<<PTC12)) {
PTD-> PCOR |= 1<<PTD®;

}

else {

PTD-> PSOR |= 1<<PTD®;

}

counter++;

Configure port C12 as GPIO input (BTN © [SW2] on EVB) */
Port C12: Data Direction= input (default) */
Port C12: MUX = GPIO, input filter enabled */
Configure port DO as GPIO output (LED on EVB) */
Port DO: Data Direction= output */
Port DO: MUX = GPIO */
/* If Pad Data Input = 1 (BTNO@ [SW2] pushed) */
/* Clear Output on port D@ (LED on) */
/* If BTNO® was not pushed */
/* Set Output on port D@ (LED off) */

PCC_PCCn_CGC_MASK; /* Enable clock to PORT C */
PCC_PCCn_CGC_MASK; /* Enable clock to PORT D */
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2.2.1

Hello World + B}4#
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BEE . Z Ui {3 7 e @ A S AL A LPITE i 1 B 2e Th e . A% Do 4% B 980 MHz.
LPITOIETEOHE AL B it 20— FP I SPLLES 8 . A #m@miE @ Ar &, e E R E R GPIO
Y BILED.,

S32K144 EVB

XTAL
8 MHz

S32K144 SCG_ |—> SOSC_DIV1_CLK (8 MHz)
71 SOSCDIVL__» sS0SC _DIV2_CLK (8 MHz)
SOSC_CLK SPLL_CLK (160 MHz)
»| OSC = PLL >
_[scc. > SPLL_DIV1_CLK (80MHz)
>| SPLLDIV—> SPLL_DIV2_CLK (40 MHz)
—>
CORE_CLK, SYSCLK (80 MHz
FIRC | FIRC_CLK g‘égﬁ . = (80 MHz)

48 MHz

SIRC SIRC_CLK

8 MHz

\J

SCG_ BUS CLK §é‘£ MHz)
RCCR

SCG_RCCR[SCS]

SCG_ FLASH_CLK,

RCCR  |scG SLOW CLK
(26 2/3 MHz)

SPLL_DIV2_CLK Software polling PTDO
(40 MHz) LpPiTO |- = = — — > GPIO >
ChanO|  controls GPIO (to
\ .+ |(1sec) LED)
FIRC_DIV2_CLK: Flunﬁtlonal
SIRC_DIV2_CLK-» cloc
SOSC_DIV2_CLK: (40 MHz)
Module
clock
(BUS_CLK,
40 MHz)
2. Hello World + Clocks HFHEHE
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Slow RUN| Normal High Speed | Very Low Power RUN,
Clock Divider Requirements (typically RUN RUN VLPR
with FIRC) | (with SPLL) | (with SPLL) | (with SIRC or SOSC)
CORE_CLK, DIVCORE: 48 MHz 80 MHz 112 MHz 4 MHz
SYS_CLK + >= BUS_CLK (max) (max)
BUS_CLK DIVBUS: 48 MHz 40 MHz 56 MHz 4 MHz
* CORE_CLK divided by integer (max) (max)
FLASH_CLK, DIVSLOW: 24 MHz | 26 2/3 MHz 28 MHz 1 MHz
SCG_SLOW_CLK | « CORE_CLK divided by integer (max) (max)
*+ CORE_CLK/FLASH_CLK= 8 max.
WG | NI ARAI R R fﬁ]?ﬁ%%‘ﬁﬁf%ﬁlﬂz A, AHIIBAAZ OB RGN Bh . B2 AN

N AF I B ) )

2.2.2

PR o (LI BRIT O ELIE 2 AT,

o WIUEA 5] B
— P S T DA g b
— PTDO:GPIO%ith (¥% 21 ¥ fLLED)
« N8 MHz@m AWM RSk 4 (SOSC)
— UG T ISOSCr it ¢
— MEEHE. &, 5%

— H{RSOSCHE I AR AS 25 A7 28 T fid 4
— 7ESOSCHEHI FRE

— ZEfESOSCHA K
« f#i[H18 MHz SOSC¥ £ 4iPLL (SPLL) #J#51k 4160 MHz
— FRRZEHSPLLUA SO EFRC &
— VIR R I SPLLERIE RS

— WIEPLLS: I b 4 S 2% 1 22 G PLL e i et

174 jE HSOSC

AN HE.

— Fpll=Fosc/PLLZ 25 i Bl 7 Al 2 X R GtPLLE 1% 4%/2=8 MHz/1 x 20/2=160 MHz
— HRPRSPLLES i AR A %5 785 CL Al 8
— FESPLLE I FRA FF A7 48 1 5 FHSPLL
— EFFSPLLAERL

« HIELLPITON

1&0:

— JAFSPLL_DIV2_ It 4 iyt sy
— BN ELPITOR 17 2%

1.VCO output frequency, has a minimum of 180 MHz and maximum of 320 MHz per S32K1xx Data Sheet rev. 10
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— AR, VIHPTDO GPIOH ! 1% il iE i &

2.2.3 ARG

2.2.3.1 hello_clocks.c

#tinclude "S32K144.h"

/* include peripheral declarations S32K144 */

#include "clocks_and_modes.h"
int 1lpit@_che_flag counter = @; /* LPITO timeout counter */

void PORT_init (void) {

PCC-> PCCn[PCC_PORTD_INDEX] = PCC_PCCn_CGC_MASK; /* Enable clock for PORT D */

PTD->PDDR |= 1<<@;

/* Port DO: Data Direction= output */

PORTD->PCR[@] = ©0x00000100; /* Port DO: MUX = ALT1, GPIO (to blue LED on EVB) */

}
void LPITO_init (void) {

PCC->PCCN[PCC_LPIT_INDEX]

PCC_PCCn_PCS(6); /* Clock Src = 6 (SPLL2_DIV2_CLK)*/

PCC->PCCn[PCC_LPIT_INDEX] |= PCC_PCCn_CGC_MASK; /* Enable clk to LPIT@ regs */

LPITO->MCR = 0x00000001;

/* DBG_EN-©: Timer chans stop in Debug mode */
/* DOZE_EN=0: Timer chans are stopped in DOZE mode */
/* SW_RST=0: SW reset does not reset timer chans, regs */
/* M_CEN=1: enable module clk (allows writing other LPITO regs)*/

LPITO->TMR[O].TVAL = 40000000; /* Chan © Timeout period: 40M clocks */
LPITO->TMR[@O].TCTRL = 0x00000001; /* T _EN=1: Timer channel is enabled */

/* CHAIN=0: channel chaining is disabled */

/* MODE=0: 32 periodic counter mode */

/* TSOT=0: Timer decrements immediately based on restart */
/* TSO0I=0: Timer does not stop after timeout */

/* TROT=0 Timer will not reload on trigger */

/* TRG_SRC=0: External trigger source */

/* TRG_SEL=0: Timer chan © trigger source is selected*/
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void WDOG_disable (void){
WDOG->CNT=0xD928C520; /*Unlock watchdog*/
WDOG->TOVAL=0x000OFFFF; /*Maximum timeout value*/
WDOG->CS = 0x00002100; /*Disable watchdog*/

int main(void)
{ WDOG_disable();

PORT_init(); /* Configure ports */
SOSC_init_8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_16@MHz(); /* Initialize sysclk to 160 MHz with 8 MHz SOSC */
NormalRUNmode_80MHz(); /* Init clocks: 80 MHz sysclk & core, 40 MHz bus, 20 MHz flash */
LPITO _init(); /* Initialize PITO for 1 second timeout */
for (5;) { /* Toggle output to LED every LPITO timeout */
while (@ == (LPIT@->MSR & LPIT_MSR_TIF@_MASK)) {} /* Wait for LPIT@ CHO Flag */
lpit@_che_flag counter++; /* Increment LPITO timeout counter */
PTD->PTOR |= 1<<0; /* Toggle output on port DO (blue LED) */

LPITO->MSR |= LPIT_MSR_TIF@_MASK; /* Clear LPITO timer flag @ */
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2.2.3.2 clocks_and_modes.c

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

#include "clocks_and_modes.h"

void SOSC_init_8MHz(void) {
SCG->S0SCDIV=0x00000101; /* SOSCDIV1 & SOSCDIV2 =1: divide by 1 */
SCG->SOSCCFG=0x0000R024; /* Range=2: Medium freq (SOSC between 1MHz-8MHz)*/
/* HGO=0: Config xtal osc for low power */
/* EREFS=1: Input is external XTAL */
while(SCG->SOSCCSR & SCG_SOSCCSR_LK_MASK); /* Ensure SOSCCSR unlocked */

SCG->SOSCCSR=0x00000001; /* LK=0: SOSCCSR can be written */

/* SOSCCMRE=0: 0SC CLK monitor IRQ if enabled */

/* SOSCCM=0: 0SC CLK monitor disabled */

/* SOSCERCLKEN=0: Sys OSC 3V ERCLK output clk disabled */

/* SOSCLPEN=0: Sys 0SC disabled in VLP modes */

/* SOSCSTEN=0: Sys 0SC disabled in Stop modes */

/* SOSCEN=1: Enable oscillator */
while(!(SCG->SOSCCSR & SCG_SOSCCSR_SOSCVLD_MASK)); /* Wait for sys 0SC clk valid */

}

void SPLL_init_160MHz(void) {
while(SCG->SPLLCSR & SCG_SPLLCSR_LK_MASK); /* Ensure SPLLCSR unlocked */
SCG->SPLLCSR = 0Ox00000000; /* SPLLEN=0: SPLL is disabled (default) */
SCG->SPLLDIV = 0x00000302; /* SPLLDIV1 divide by 2; SPLLDIV2 divide by 4 */
SCG->SPLLCFG = 0x00180000; /* PREDIV=0: Divide SOSC_CLK by ©0+1=1 */

/* MULT=24: Multiply sys pll by 4+24=40 */

/* SPLL_CLK = 8MHz / 1 * 40 / 2 = 160 MHz */
while(SCG->SPLLCSR & SCG_SPLLCSR_LK_MASK); /* Ensure SPLLCSR unlocked */
SCG->SPLLCSR = 0x00000001; /* LK=0: SPLLCSR can be written */

/* SPLLCMRE=0@: SPLL CLK monitor IRQ if enabled */

/* SPLLCM=0: SPLL CLK monitor disabled */
/* SPLLSTEN=@: SPLL disabled in Stop modes */
/* SPLLEN=1: Enable SPLL */
while(!(SCG->SPLLCSR & SCG_SPLLCSR_SPLLVLD_MASK)); /* Wait for SPLL valid */
}
void NormalRUNmode_86MHz (void) { /* Change to normal RUN mode with 8MHz SOSC, 80 MHz PLL*/
SCG->RCCR=SCG_RCCR_SCS(6) /* PLL as clock source*/
| SCG_RCCR_DIVCORE (0b01) /* DIVCORE=1, div. by 2: Core clock = 160/2 MHz = 80 MHz*/
| SCG_RCCR_DIVBUS(@bo1) /* DIVBUS=1, div. by 2: bus clock = 40 MHz*/
| SCG_RCCR_DIVSLOW(@b10); /* DIVSLOW=2, div. by 3: SCG slow, flash clock= 26 2/3 MHz*/

while (((SCG->CSR & SCG_CSR_SCS_MASK) >> SCG_CSR_SCS_SHIFT ) !=6) {}
/* Wait for sys clk src = SPLL */
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2.3  Hello World +% ¥t

2.3.1 £ %)

NG EATESET—ANEAE, Sl 7 — AR BRI 28R . IR AR TS R
GhR SIS, TR AR I B bR . X T LPITOTH i 384, i
SPLL_DIV2_CLKF- G175,

S32K144 EVB

S32K144
SPLLDIV2_CLK (40 MHz)
XTAL -
»| Clocks | BUS_CLK (40 MHz)
8 MHz >
SPLL_DIV2_CLK LPITO_ChO_IRQHandler
(40 MHz) NVIC | controls GPIO 00
LPITO IR
\ ChanO_& - — — — 3»| GPIO >
FIRC_DIV2_CLK Eltélgﬁtlonal | (to LED)
SIRC_DIV2_CLK - (40 MHz)_
SOSC_DIV2_CLK-»
Module
| clock
(BUS_CLK)

& 3.Hello World+H BiiE &

AR, BRI, T EAINVICHET kS
o BRI )
RS (ICPR) AR S AL
o R B b
— S NI 2 A7 (ISERD HFR N ir
. YE A
RS NOFIIS S AR T RS R (1P
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Hle

#4.S32K1445KEF (f#FS32 Design Studio Ipl)

Contents Contents IRQ R
in Big as Little # Symbol in file
Address Endian Endian Vector (NVIC starty p_$32K144.S, Description
# . section .isr_vector,
memory format interrupt . -
. 1 isr_vector
view addresses source) —

0x0000 0000 | 0070 0020 | 2000 7000 0 __StackTop Initial stack pointer

0x0000 0004 | 1104 0000 | 0000 4010 1 Reset_Handler Initial Program Counter

0x0000 0008 | 4D04 0000 | 0000 044C 2 NMI_Handler Non-maskable IRQ (NMI) Vector

0x0000 000C | 4D04 0000 | 0000 044C 3 HardFault_Handler Hard Fault Vector

0x0000 0010 | 4D04 0000 | 0000 044C 4 MemManage_Handler MemManage Fault Vector

0x0000 0014 | 4D04 0000 | 0000 044C 5 BusFault_Handler Bus Fault Vector

0x0000 0018 | 4D04 0000 | 0000 044C 6 UsageFault_Handler Usage Fault Vector

0x0000 001C | 0000 0000 | 0000 0000 7 0 - Not Used -

0x0000 0020 | 0000 0000 | 0000 0000 8 0 - Not Used -

0x0000 0024 | 0000 0000 | 0000 0000 9 0 - Not Used -

0x0000 0028 | 0000 0000 | 0000 0000 10 0 - Not Used -

0x0000 002C | 4D04 0000 | 0000 044C 11 SVC_Handler Supervisor call (SVC) Vector

0x0000 0030 | 4D04 0000 | 0000 044C 12 DebugMon_Handler Debug Monitor

0x0000 0034 | 0000 0000 | 0000 0000 13 0 - Not Used -

0x0000 0038 | 4D04 0000 | 0000 044C 14 PendSV_Handler Pendable request for system
service (PendableSrvReq) Vector

0x0000 003C | 4D04 0000 | 0000 044C 15 SysTick_Handler Sys tick timer (Sys Tick) Vector

0x0000 0040 | 4D04 0000 | 0000 044C 16 0 DMAO_IRQHandler Interrupt # 0 Vector: DMA
Channel 0 transfer complete

0x0000 0044 | 4D04 0000 | 0000 044C 17 1 DMA1_IRQHandler Interrupt # 1 Vector DMA Channel
0 transfer complete

0x0000 0048 | 4D04 0000 | 0000 044C 18 2 DMA2_IRQHandler Interrupt # 2 Vector DMA Channel
0 transfer complete

etc.

0X0000 0100 | 5906 0000 | 0000 0658 64 48 LPITO_Che_IRQHandler | Interrupt #48 Vector: LPITO Ch. 0

etc. for the rest of the vectors.

1 Big Endian addresses have the least significant bit =1 for ARM™ Thumb architecture. For ease of reading vector addresses,
this bit has been set to zero in this column.
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o WIaEAE 5] .
— 5 P S T DA g b
— PTDO:GPIO%i i (% 2| ¥ ALED)
o N8 MHzE AWML R G IR #% (SOSC) -
— VI 5 ()SOSC /7 i &%
— MEVHE. 5. %
— HATRSOSCHEHI FLRAS 27 A7 2% TR 81
— TESOSCH il FR A 2 /745 Ja FHSOSC
— ZEFSOSCH K
« {§iH8 MHz SOSC# £ 4iPLL (SPLL) #J#44k 5160 MHz:
— FfRZEFISPLLLL fo Y id &
— VIR 7 I SPLLER A RS
— VIGEAPLLZ 5 B o Al Al R G PLL SR 4R 1
- Fpll=Fosc/PLLZ % i 4 /3 Al #x 2R Gt PLL3RE 12 #%/2=8 MHz/1 x 40/2=160 MHz
— W PRSPLLEE il FLIR & 25 A7 4% O At
— TESPLL¥ZEHIFRAS 27 A7 4% H 3 F SPLL
— ZERFSPLLAERL
o WIEHALLPITOM®IEO:
— JBFHSPLL_DINV2_ 4 (g it b i
— BN # ZLPITOE A7 2%
— JAHLPITOR B
— VIAAIETEO:
— J& FH @8 (1) A B
- HERF =180 B
— W20k B o320 T AR I Ja B IEO
o W IER I TR B MO SPLL
— NHT EARE BRI GA N RN A AT BB o) A
— FFRAGN B ANZESPLL (/342817160 MHZz)
o fEIR: KILEERE
« LPIT_OiHi&EOH W kb #E 2%
— IHERIEERR &2
— R
— PJ#:PTDO GPIO%

1.VCO output frequency, has a minimum of 180 MHz and maximum of 320 MHz per S32K1xx Data Sheet rev. 1 0

2.To ensure interrupt flag clears before routine exit, perform a memory read-after-write such as ctr++. Refererence:
S32K14x Series Reference Manual, Rev. 1, 08/2016, section 3.4.1 and http://www.keil.com/support/docs/3928.htm
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2.3.3.1 hello_interrupts.c

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

int idle_counter = 0; /* main loop idle counter */
int 1pit@_che_flag counter = @; /* LPITO chan © timeout counter */

void NVIC_init_IRQs (void) {
FSL_NVIC->ICPR[1] 1 << (48 % 32); /* IRQ48-LPITO cho: clr any pending IRQ*/
FSL_NVIC->ISER[1] 1 << (48 % 32); /* IRQ48-LPITO ch@: enable IRQ */
FSL_NVIC->IP[48] =0x0A; /* IRQ48-LPITO ch@: priority 10 of ©-15*/
}
void PORT_init (void) {
PCC-> PCCn[PCC_PORTD_INDEX] = PCC_PCCn_CGC_MASK; /* Enable clock for PORT D */
PTD->PDDR |= 1<<0; /* Port DO: Data Direction= output */
PORTD->PCR[@] = ©x00000100; /* Port DO: MUX = ALT1, GPIO (to blue LED on EVB) */
}
void LPITO_init (void) {
PCC->PCCn[PCC_LPITO_INDEX] = PCC_PCCn_PCS(6); /* Clock Src = 6 (SPLL2_DIV2 CLK)*/
PCC->PCCn[PCC_LPITO_INDEX] |= PCC_PCCn_CGC_MASK; /* Enable clk to LPITO® regs */
LPITO->MCR = 0x00000001; /* DBG_EN-©: Timer chans stop in Debug mode */
/* DOZE_EN=0: Timer chans are stopped in DOZE mode */
/* SW_RST=0: SW reset does not reset timer chans, regs */
/* M_CEN=1: enable module clk (allow writing other LPITO regs) */
LPITO->MIER = 0x00000001; /* TIE@=1: Timer Interrupt Enabled fot Chan © */
LPITO->TVALO = 80000000; /* Chan © Timeout period: 80M clocks */
LPITO->TCTRLO = 0x00000001; /* T EN=1: Timer channel is enabled */
/* CHAIN=0: channel chaining is disabled */
/* MODE=0: 32 periodic counter mode */
/* TSOT=0: Timer decrements immediately based on restart */
/* TSO0I=0: Timer does not stop after timeout */
/* TROT=0 Timer will not reload on trigger */
/* TRG_SRC=0: External trigger source */
/* TRG_SEL=0: Timer chan © trigger source is selected*/

}
void WDOG_disable (void){

WDOG->CNT=0xD928C520; /*Unlock watchdog*/
WDOG->TOVAL=0x0000OFFFF; /*Maximum timeout value*/
WDOG->CS = 0x00002100; /*Disable watchdog*/
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int main(void)
{ WDOG_disable();

PORT_init(); /* Configure ports */
SOSC_init_8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_16@MHz(); /* Initialize SPLL to 160 MHz with 8 MHz SOSC */
NormalRUNmode_ 8OMHz(); /* Init clocks: 80 MHz sysclk & core, 40 MHz bus, 20 MHz flash */
NVIC_init_IRQs(); /* Enable desired interrupts and priorities */
LPITO init(); /* Initialize PITO for 1 second timeout */
for (55)
{ idle_counter++;
}
}

void LPITO_Cho_IRQHandler (void) {
LPITO->MSR |= LPIT_MSR_TIF@_MASK; /* Clear LPITO timer flag @ */

/* Perform read-after-write to ensure flag clears before ISR exit */
lpit@_che_flag counter++; /* Increment LPITO timeout counter */
PTD->PTOR |= 1<<0; /* Toggle output on port DO (blue LED) */

}

2.3.3.2 clocks_and_modes.c

See code in clocks_and_modes.c of the Hello World + Clock example.
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Table 5. NXP S32K 1443 3L TCDHIEE4L

TCD Field Option Initialization for TCDn with field value x
SADDR — DMA->TCD[n].SADDR =  DMA_TCD_SADDR_SADDR(x)
SOFF — DMA->TCD[n].SOFF =  DMA_TCD_SOFF_SOFF(x)
SMOD DMA->TCD[n].ATTR.SMOD =  DMA_TCD_ATTR_SMOD(x)
SSIZE — DMA->TCD[n].ATTR.SSIZE =  DMA_TCD_ATTR_SSIZE(x)
DMOD DMA->TCD[n].ATTR.DMOD =  DMA_TCD_ATTR_DMOD(x)
DSIZE DMA->TCD[n].ATTR.DSIZE = DMA_TCD_ATTR_DSIZE(x)
Minor Loop DMA->TCD[n].NBYTES.MLNO =  DMA_TCD_NBYTES_MLNO_NBYTES(x)
mapping
disabled
SMLOE .
DMLOE Minor Loop DMA->TCD[n].NBYTES.MLOFFNO =  DMA_TCD_NBYTES_MLOFFNO_SMLOE (x)
MLOFF mapping DMA->TCD[n].NBYTES.MLOFFNO =  DMA_TCD_NBYTES_MLOFFNO_DMLOE(x)
NBYTES enabled and DMA->TCD[n].NBYTES.MLOFFNO =  DMA_TCD_NBYTES_MLOFFNO_NBYTES(x)
Offset disabled
Minor Loop DMA->TCD[n].NBYTES .MLOFFYES = DMA_TCD_NBYTES_MLOFFYES_SMLOE(x)
mapping DMA->TCD[n].NBYTES.MLOFFYES = DMA_TCD_NBYTES_MLOFFYES_DMLOE(x)
enabled and DMA->TCD[n].NBYTES.MLOFFYES = DMA_TCD_NBYTES_MLOFFYES_MLOFF(x)
Offset enabled DMA->TCD[n].NBYTES.MLOFFYES = DMA_TCD_NBYTES_MLOFFYES_NBYTES(x)
SLAST — DMA->TCD[n].SLAST =  DMA_TCD_SLAST_SLAST(x)
DADDR — DMA->TCD[n].DADDR =  DMA_TCD_DADDR_DADDR(x)
DOFF — DMA->TCD[n] .DOFF =  DMA_TCD_DOFF_DOFF(x)
Channel Linking | DMA->TCD[n].CITER.ELINKNO =  DMA_TCD_CITER_ELINKNO_CITER(x)
CITER disabled DMA->TCD[n].CITER.ELINKNO =  DMA_TCD_CITER_ELINKNO_ELINK(x)
CITER.LINKCH
CITER.E.LINK | Channel Linking | DMA->TCD[n].CITER.ELINKYES =  DMA_TCD_CITER_ELINKYES CITER(x)
enabled DMA->TCD[n].CITER.ELINKYES =  DMA_TCD_CITER_ELINKYES_LINKCH(x)
DMA->TCD[n].CITER.ELINKYES =  DMA_TCD_CITER_ELINKYES_ELINK(x)
DLAST_SGA — DMA->TCD[n] .DLASTSGA =  DMA_TCD_DLASTSGA DLASTSGA(x)
START DMA->TCD[n].CSR =  DMA_TCD_CSR_START(x)
INT_MAJ DMA->TCD[n].CSR =  DMA_TCD_CSR_INTMAJOR(x)
INT_HALF DMA->TCD[n].CSR =  DMA_TCD_CSR_INTHALF(x)
D_REQ DMA->TCD[n].CSR =  DMA_TCD_CSR_DREQ(x)
EA—A%SR £ LINK — DMA->TCD[n].CSR = DMA_TCD_CSR_ESG(x)
ACTIVE DMA->TCD[n].CSR =  DMA_TCD_CSR_MAJORELINK(x)
DONE DMA->TCD[n].CSR =  DMA_TCD_CSR_ACTIVE(x)
MAJOR LINKCH DMA->TCD[n].CSR =  DMA_TCD_CSR_DONE(x)
BWC DMA->TCD[n].CSR =  DMA_TCD_CSR_MAJORLINKCH(x)
DMA->TCD[n].CSR =  DMA_TCD_CSR_BWC(x)
BITER Channel Linking | DMA->TCD[n].BITER.ELINKNO =  DMA_TCD_BITER_ELINKNO_BITER(x)
BITER.LINKCH |disabled DMA->TCD[n].BITER.ELINKNO =  DMA_TCD_BITER_ELINKNO_ELINK(x)
BITER.E_LINK —
Channel Linking | DMA->TCD[n].BITER.ELINKYES =  DMA_TCD_BITER_ELINKYES BITER(x)
enabled DMA->TCD[n].BITER.ELINKYES =  DMA_TCD_BITER_ELINKYES_LINKCH(x)
DMA->TCD[n].BITER.ELINKYES =  DMA_TCD_BITER_ELINKYES_ELINK(X)

S32K1xx Series Cookbook, Rev. 5,

December 2020

NXP Semiconductors

18/71



AT
2422 Wit R
- RHEIH
o RGN WIUEHSOSC A8 MHz, sysclky80 MHz, iz4T#:: 580 MHz
WIHEALDMATS i 2% .
-JA FIDMA MUXBLH i 8 Can SR -8 R 46 67 /5 3IDMA, - IANTR ED
- A FH I 75 B ARE (W SR A H 4G A JE SIDMA, WA FR 2. D
o VI DMAK R RIRR ST UAAMUEATCDO) -
KR
- Ykt (SADD) : A4 H “Hello World” (1)l
- JEimEEE (SOFF) : FRRALHEIE L N1y
- JFfE (SMOD) : MAbAKfE I ThAE
- JEK/N (SSIZE) @ —IREEHLFHY
- 5 ERHIE I (SLAST) = fE FAEH sk i/ 11
-H 1y
- Hbsthh: (DADDR) : fif F A5 (1 bk
- B & (DOFF) : AZEALE/NMEIN G A B B bk 7 in % =
- HiH B % (DMOD) : i AR Ad Fohg
- Hix K/ (DSIZE) @ —IRBANLFEY
- H A G bk % (DLAST) = ANTE LG 5 i 5 bk
-5 N DMATE K ()7 EAER I CMMEIR)
- BADMA R EEL R E (NFTD . — gy
- E1E¥ (CITERFIBITER) HHIEARIREIRIGEIA KL 11
- HT/MEH EasMER P EE 2EE S (BITER ELINKFICITER ELINK) : Z5H
-3 i AR 2
- B ERE A EE (DREQ) « ZAH i
- fEEMEIA (ANTHALF) g4 i Wrissk: 22H
- SEREME G AT BTER (INTMARY) : 25H]
- AU RS (ESG) : M. WA HAWTCDIn% 218 iE
- fEERK (FFE 5 HEER: 25H
- R (EREEEE EMEEEER T T-YREE
-t (BWC) « wENO0, LMEER/WEEREEF
- HBRRSHRERVIGE OFiE. &30, B0 « WENE
o JFEREE— kAL (i EStart=1) FFERHMEHIER (Start=0, ACTIVE=0)
o IR REEIBIE R SE SRS
RN — ki (R EStart=1) FF5EFR L e R (Start=0, ACTIVE=0)
T BRI TE 1) 58 RS L

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors 19/71



L LGNl

2.4.3 AV

2431 main.c

#include "S32K144.h" /* Include peripheral declarations S32K144 */
#include "dma.h"

#include "clocks_and_modes.h"

void WDOG_disable (void){
WDOG->CNT=0xD928C520; /* Unlock watchdog */
WDOG->TOVAL=0x0Q000FFFF; /* Maximum timeout value */
WDOG->CS = 0x00002100; /* Disable watchdog */

int main(void)

{ WDOG_disable();

SOSC_init_8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_160MHz(); /* Initialize SPLL to 160 MHz with 8 MHz SOSC */
NormalRUNmode 8OMHz(); /* Init clocks: 80 MHz SPLL & core, 40 MHz bus, 20 MHz flash */

DMA_init(); /* Init DMA controller */

DMA_TCD_init(); /* Init DMA Transfer Control Descriptor(s) */

DMA->SSRT = ©; /* Set chan © START bit to initiate first minor loop */

while (((DMA->TCD[@].CSR >> DMA_TCD_CSR_START SHIFT) & 1) | /* Wait for START = @ */

((DMA->TCD[@].CSR >> DMA_TCD_CSR_ACTIVE_SHIFT) & 1)) {} /* and ACTIVE = @ */
/* Now minor loop has completed */

while (!((DMA->TCD[@].CSR >> DMA_TCD_CSR_DONE_SHIFT) & 1) ) { /* Loop till DONE = 1 */
/* Place breakpoint at next instruction & observe expressions TCDO_Source, TCDO_Dest */
DMA->SSRT = ©; /* Set chan @ START bit to initiate next minor loop */
while (((DMA->TCD[@].CSR >> DMA_TCD_CSR_START_SHIFT) & 1) | /* Wait for START = 0@ */
((DMA->TCD[@].CSR >> DMA_TCD _CSR_ACTIVE_SHIFT) & 1)) {} /* and ACTIVE = @ */
/* Now minor loop has completed */

DMA->TCD[@].CSR &= ~(DMA_TCD_CSR_DONE_MASK);  /* Clear DONE bit */

while (1) {} /* Wait forever */

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors 20/ 71



KAl
2.4.3.2 DMA.c

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

uint8_t TCDO_Source[] = {"Hello World"}; /* TCD @ source (11 byte string) */
uint8_t volatile TCD@ Dest = 0; /* TCD © destination (1 byte) */
void DMA_init(void) {

/* This is an initialization place holder for: */

/* 1. Enabling DMA MUX clock PCC_PCCn[PCC_DMAMUX_INDEX] (not needed when START bit used) */
/* 2. Enabling desired channels by setting ERQ bit (not needed when START bit used) */
}
void DMA_TCD_init(void) {
/* TCDO: Transfers string to a single memory location */
DMA->TCD[@].SADDR = DMA_TCD_SADDR_SADDR((uint32_t volatile) &TCD® Source); /* Src */ DMA-
>TCD[@].SOFF = DMA_TCD_SOFF_SOFF(1); /* Src addr add 1 byte after transfer*/ DMA-
>TCD[@].ATTR = DMA_TCD_ATTR_SMOD(®Q) | /* Src modulo feature not used */
DMA_TCD_ATTR_SSIZE(®) | /* Src read 2**@ =1 byte per transfer*/
DMA_TCD_ATTR_DMOD(®) | /* Dest modulo feature not used */
DMA_TCD_ATTR_DSIZE(®); /* Dest write 2**@ =1 byte per trans.*/
DMA_TCD_NBYTES_MLNO_NBYTES(1); /* Transfer 1 byte /minor loop*/
DMA->TCD[@].SLAST DMA_TCD_SLAST_SLAST(-11); /* Src addr change after major loop*/
DMA->TCD[@].DADDR DMA_TCD_DADDR_DADDR( (uint32_t volatile) &TCD® Dest);/* Dest. */
DMA->TCD[@].DOFF = DMA_TCD_DOFF_DOFF(®); /* No dest adr offset after transfer*/
DMA->TCD[®].CITER.ELINKNO= DMA_TCD_CITER_ELINKNO CITER(11) | /* 11 minor loop iterations*/
DMA_TCD_CITER_ELINKNO_ELINK(®O); /* No minor loop chan link */
DMA->TCD[@O].DLASTSGA = DMA_TCD_DLASTSGA_DLASTSGA(@); /* No dest chg after major loop*/
DMA->TCD[@].CSR = DMA_TCD_CSR_START(®) | /* Clear START status flag */
DMA_TCD_CSR_INTMAJOR(®) | /* No IRQ after major loop */
DMA_TCD_CSR_INTHALF(®@) | /* No IRQ after 1/2 major loop */
DMA_TCD_CSR_DREQ(1) /* Disable chan after major loop*/
DMA_TCD_CSR_ESG(®) /* Disable Scatter Gather */
DMA_TCD_CSR_MAJORELINK(®@) /* No major loop chan link */
DMA_TCD_CSR_ACTIVE(Q) /* Clear ACTIVE status flag */

DMA->TCD[@] .NBYTES.MLNO

DMA_TCD_CSR_DONE(®Q) | /* Clear DONE status flag */
DMA_TCD_CSR_MAJORLINKCH(®) |/* Chan # if major loop ch link */
DMA_TCD_CSR_BWC(®); /* No eDMA stalls after R/W */

DMA->TCD[©].BITER.ELINKNO= DMA_TCD_BITER_ELINKNO BITER(11) | /* Initial iteration count*/
DMA_TCD_BITER_ELINKNO_ELINK(®); /* No minor loop chan link */

2.4.3.3 clocks_and_modes.c
See code in clocks_and_modes.c of the Hello World + Clock example.
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2.5.3 ARG

2.5.3.1 main.c

#include "S32K144.h"

/* include peripheral declarations S32K144 */

#include "clocks_and_modes.h"

#include "FTM.h"

void PORT_init (void) {

PCC->PCCn[PCC_PORTD_INDEX ]|=PCC_PCCn_CGC_MASK; /* Enable clock for PORTD */
PCC->PCCn[PCC_PORTE_INDEX ]|=PCC_PCCn_CGC_MASK;  /* Enable clock for PORTE */

PORTE->PCR[8]|=PORT_PCR_MUX(2);
PORTD->PCR[15]|=PORT_PCR_MUX(2); /* Port D15: MUX
PORTD->PCR[16]|=PORT_PCR_MUX(2); /* Port D16: MUX

void WDOG_disable (void) {
WDOG->CNT=0xD928C520;
WDOG->TOVAL=0x0000FFFF;
WDOG->CS = 0x00002100;

int main(void) {

/* Port E8: MUX = ALT2, FTMOCH6 */
ALT2, FTMOCHe */
ALT2, FTMOCH1 */

/* Unlock watchdog */
/* Maximum timeout value */
/* Disable watchdog */

WDOG_disable(); /* Disable WDOG*/

SOSC_init_8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_160MHz(); /* Initialize SPLL to 160 MHz with 8 MHz SOSC */
NormalRUNmode 80OMHz(); /* Init clocks: 80 MHz SPLL & core, 40 MHz bus, 20 MHz flash */
FTMO_init(); /* Init FTM@ */

FTMO_CHO_OC_init(); /* Init FTM® CHO, red LED */

FTMO_CH1_PWM_init(); /* Init FTM@ CH1, green LED */

FTMO_CH6_IC_init(); /* Init FTM@ CH6, j2-8 */

PORT_init(); /*
start_FTM@_counter(); /*
for(5;) {

Configure ports */
Start FTM@ counter */

FTMO_CHO_output_compare();/* If output compare match: */

/*
/*
/*

Pin toggles (automatically by hardware) */
Clear flag 8 */
Reload timer */

FTMO_CH6_input_capture(); /* If input captured: clear flag, read timer */

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors

25/71



L LGNl

2.53.2 FTM.c

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

uintl6_t CurrentCaptureVal = 0;

uintl6_t PriorCaptureval = 0;

uintl6_t DeltaCapture = 0;

void FTMO_init(void) {
PCC->PCCn[PCC_FLEXTMRO_INDEX] &= ~PCC_PCCn_CGC_MASK; /* Ensure clk disabled for config */
PCC->PCCn[PCC_FLEXTMRO_INDEX] |= PCC_PCCn_PCS(@b0@1)/* Clock Src=1, 8 MHz SOSCDIV1_CLK */
| PCC_PCCn_CGC_MASK; /* Enable clock for FTM regs */
FTMO->MODE |= FTM_MODE_WPDIS MASK; /* Write protect to registers disabled (default) */
FTMO->SC = 0x00030007; /* Enable PWM channel @ output*/
/* Enable PWM channel 1 output*/
/* TOIE (Timer Overflow Interrupt Ena) = © (default) */
/* CPWMS (Center aligned PWM Select) = @ (default, up count) */
/* CLKS (Clock source) = 0@ (default, no clock; FTM disabled) */
/* PS (Prescaler factor) = 7. Prescaler = 128 */
FTMO->COMBINE = Ox00000000;/* FTM mode settings used: DECAPENx, MCOMBINEx, COMBINEx=0 */

FTMO->POL = 0x00000000; /* Polarity for all channels is active high (default) */
FTMO->MOD = 62500 -1 ; /* FTM1 counter final value (used for PWM mode) */
/* FTM1 Period = MOD-CNTIN+@x0001 ~= 62500 ctr clks */
/* 8MHz /128 = 62.5kHz -> ticks -> 1Hz */
}

void FTMO_CHO_OC_init(void) {
FTMO->CONTROLS[@].CnSC = ©0x00000014; /* FTMO ch@: Output Compare, toggle output on match */
/* CHIE (Chan Interrupt Ena)= @ (default) */
/* MSB:MSA (chan Mode Select)= 0b@l, Output Compare */
/* ELSB:ELSA (chan Edge or Level Select)= 0b@l, toggle*/
FTMO->CONTROLS[@].CnV= 6250; /* FTMO ch © Compare Value= 6250 clks, 100ms toggle*/ FTM@-
>POL &= ~FTM_POL_POL® MASK; /* FTM@ ch © polarity = @ (Default, active high) */

void FTM@O_CH1_PWM_init(void) {
FTMO->CONTROLS[1].CnSC = Ox00000028; /* FTMO chl: edge-aligned PWM, low true pulses */
/* CHIE (Chan Interrupt Ena) = @ (default) */
/* MSB:MSA (chan Mode Select)=0bl@, Edge Align PWM*/
/* ELSB:ELSA (chan Edge/Level Select)=0bl0, low true */
FTMO->CONTROLS[1].CnV = 46875; /* FTM@ chl compare value (~75% duty cycle) */
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void FTM@_CH6_IC init(void) {
FTMO->CONTROLS[6].CnSC = ©x000000OC; /* FTMO ch6: Input Capture rising or falling edge */
/* CHIE (Chan Interrupt Ena) = @ (default) */
/* MSB:MSA (chan Mode Select)=0b0@, Input Capture */
/* ELSB:ELSA (ch Edge/Level Select)=0bll, rise or fall*/

void FTMO_CHO_output_compare(void) {
if (1==((FTM@->CONTROLS[@].CnSC & FTM_CnSC_CHF_MASK)>>FTM_CnSC_CHF_SHIFT)) {
/* If chan flag is set */
FTMO->CONTROLS[@].CnSC &= ~FTM_CnSC_CHF_MASK; /* Clear flag: read reg then set CHF=0 */

if( FTMO->CONTROLS[@].CnV==56250) { /* If count at last value before end, */
FTMO->CONTROLS[@].CnV= 0@ ; /* Update compare value: to 0*/

}

else {

FTM@->CONTROLS[@].CnV= FTM@->CONTROLS[@].CnV + 6250 ;
/* Update compare value: add 6250 to current value*/

void FTM@_CH6_input_capture(void) {

if (1==((FTM@->CONTROLS[6].CnSC & FTM_CnSC_CHF_MASK)>>FTM_CnSC_CHF_SHIFT)) {

/* If chan flag is set */
FTMO->CONTROLS[6].CnSC &= ~FTM_CnSC_CHF_MASK; /* Clear flag: read reg then set CHF=0 */
PriorCaptureVal = CurrentCaptureVal; /* Record value of prior capture */
CurrentCaptureVal = FTMO->CONTROLS[6].CnV; /* Record value of current capture */
DeltaCapture = CurrentCaptureVal - PriorCaptureVal;

/* Will be 6250 clocks (100 msec) if connected to FTMO CHO */

void start_FTMO_counter (void)
{ FTM@->SC |= FTM_SC_CLKS(3);
/* Start FTMO counter with clk source = external clock (SOSCDIV1_CLK)*/

2.5.3.3 clocks_and_modes.c
See code in clocks_and_modes.c of the Hello World + Clock example.
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2.6.3 AR5

2.6.3.1 main.c

#include "S32K144.h" /* include peripheral declarations S32K144 */
#include "clocks_and_modes.h"
#include "ADC.h"

#define PTD15 15 /* RED LED*/
#define PTD16 16 /* GREEN LED*/
#define PTDO © /* BLUE LED */

uint32_t adcResultInMv_pot = 9;
uint32_t adcResultInMv_Vrefsh = 0;

void PORT_init (void) {
PCC->PCCn[PCC_PORTD_INDEX ]|=PCC_PCCn_CGC_MASK;  /* Enable clock for PORTD */
PORTD->PCR[PTDO] = ©x00000100; /* Port DO: MUX = GPIO */
PORTD->PCR[PTD15] 0x00000100; /* Port D15: MUX = GPIO */
PORTD->PCR[PTD16] 0x00000100; /* Port D16: MUX = GPIO */

PTD->PDDR |= 1<<PTDO; /* Port DO: Data Direction= output */
PTD->PDDR |= 1<<PTD15; /* Port D15: Data Direction= output */
PTD->PDDR |= 1<<PTD16; /* Port D16: Data Direction= output */

void WDOG_disable (void){
WDOG->CNT=0xD928C520; /* Unlock watchdog */
WDOG->TOVAL=0x0000FFFF; /* Maximum timeout value */
WDOG->CS = 0x00002100; /* Disable watchdog */

}

int main(void)

{
WDOG_disable(); /* Disable WDOG*/
SOSC_init_8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_160MHz(); /* Initialize SPLL to 160 MHz with 8 MHz SOSC */
NormalRUNmode_80MHz(); /* Init clocks: 80 MHz sysclk & core, 40 MHz bus, 20 MHz flash */
PORT_init(); /* Init port clocks and gpio outputs */
ADC_init(); /* Init ADC resolution 12 bit*/
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for(;;) {

convertAdcChan(12); /* Convert Channel AD12 to pot on EVB */
while(adc_complete()==0){} /* Wait for conversion complete flag */
adcResultInMv_pot = read_adc_chx(); /* Get channel's conversion results in mv */
if (adcResultInMv_pot > 3750) { /* If result > 3.75V */

PTD->PSOR |= 1<<PTD@ | 1<<PTD16; /* turn off blue, green LEDs */

PTD->PCOR |= 1<<PTD15; /* turn on red LED */
}

else if (adcResultInMv_pot > 2500) { /* If result > 3.75V */
PTD->PSOR |= 1<<PTD@ | 1<<PTD15; /* turn off blue, red LEDs */

PTD->PCOR |= 1<<PTD16; /* turn on green LED */
}
else if (adcResultInMv_pot >1250) { /* If result > 3.75V */
PTD->PSOR |= 1<<PTD15 | 1<<PTD16; /* turn off red, green LEDs */
PTD->PCOR |= 1<<PTDO; /* turn on blue LED */
}
else {
PTD->PSOR |= 1<<PTD@ | 1<< PTD15 | 1<<PTD16; /* Turn off all LEDs */
}
convertAdcChan(29); /* Convert chan 29, Vrefsh */
while(adc_complete()==0){} /* Wait for conversion complete flag */
adcResultInMv_Vrefsh = read_adc_chx(); /* Get channel's conversion results in mv*/

}
ks
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2.6.3.2 ADC.c

#tinclude "ADC.h"

void ADC_init(void) {

L LGNl

PCC->PCCn[PCC_ADCO_INDEX] &=~ PCC_PCCn_CGC_MASK; /* Disable clock to change PCS */
PCC->PCCn[PCC_ADCO_INDEX] |= PCC_PCCn_PCS(1); /* PCS=1: Select SOSCDIV2 */
PCC->PCCn[PCC_ADCO@_INDEX] |= PCC_PCCn_CGC_MASK; /* Enable bus clock in ADC */

ADCO->SC1[0] =0x00001F; /*
/*

0x000000004 ; /*
/*

/*

ADCO->CFG2 = 0x00000000C; /*
ADCO->SC2 = 0x00000000; /*
/*

/*

/*

ADCO->SC3 = 9x00000000; /*
/*

/*

ADCO->CFG1

ADCH=1F: Module is disabled for conversions*/
AIEN=0: Interrupts are disabled */

ADICLK=0: Input clk=ALTCLK1=SOSCDIV2 */

ADIV=0: Prescaler=1 */

MODE=1: 12-bit conversion */

SMPLTS=12(default): sample time is 13 ADC clks */
ADTRG=0: SW trigger */

ACFE,ACFGT,ACREN=@: Compare func disabled */
DMAEN=0: DMA disabled */

REFSEL=0: Voltage reference pins= VREFH, VREEFL */
CAL=0: Do not start calibration sequence */
ADCO=0: One conversion performed */

AVGE,AVGS=0: HW average function disabled */

void convertAdcChan(uintl6_t adcChan) { /* For SW trigger mode, SC1[@] is used */

ADCO->SC1[0]&=~ADC_SC1_ADCH_MASK;

/* Clear prior ADCH bits */

ADCO->SC1[@] = ADC_SC1_ADCH(adcChan); /* Initiate Conversion*/

uint8 t adc_complete(void) {

return ((ADCO->SC1[0] & ADC_SC1_COCO_MASK)>>ADC_SC1_COCO_SHIFT); /* Wait for completion */

uint32_t read_adc_chx(void)

uintl6_t adc_result=0;
adc_result=ADCO->R[0O]; /* For

return (uint32_t) ((5000*adc_result)/OxFFF); /* Convert result to mv for ©-5V range */

2.6.3.3 clocks_and_modes.c

SW trigger mode, R[@O] is used */

See code in clocks_and_modes.c of the Hello World + Clock example.

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors

32/71



Al
2.7  UART

271 R

WE.: HRBHAT — AN B FTUART 96009 R4 2IPC_E FICOMR I . ASZILFIFO. A WAl

DMA.

T SDARE AT 7E vEAS A EAFFH, A UARTIE S46HI 2 USBIE, USBHEIITIEESR

A EARF (WPUTTY. TeraTermalHAh#H4:) HIPC.

H

N

&l

48

)

S32K144 EVB

S32K144

XTAL
8 MHz

» Clocks

BUS CLK (40 MHz)

SOSCDIV2_CLK (8 MHz)

PCC

»| clock select

LPUART 1 1

S32K1xx Series Cookbook, Rev. 5, December 2020

LPUART1 y
DATA
: Divide b
Functional clock - 16xSBRy TXEIEO
(8 MHz) (16x5=832) Y
- ! PTC6 UART1 RX
i Shift Register —
Module |_> | PTC7 UART1_TX
| clock Baud rate clock Y
BUS CLK, 9600 Hz
S,o MH2) ( ) RXFIFO
DATA
Y
Level shifters and
Open SDA Interface »
usB
PC with terminal
emulator software
Bl9.UARTRBIHE R

NXP Semiconductors

33/71



L LGNl

A LMV FAPC_EfH RN T, WPuTTY. EEEPUTTY, iHHT L F#A/E:
1.4 %€ A% FH I COM 11 :
-FT FFWindows 1% 25 & Bl 28
¥R 11 (COMAILPT)
-7E B W~ COMI 1 H FOpenSDA(RH1: COM3)
2. Eputty.
3L B & T HE -
- E-ERRRA . R B AT I
-2 iE-HR AT MIACOMEE H GRfil: COM3)
-SRI PR R 29600)
AJEFFIERA G RETF) FHFIEFE AT REHE:
SEE-AT: BRIFCOMIR 5 2 15 IE#f
-SONECTION-H47: fEAGIR B EIEE (FHE) : 9600
SE-RAT RIETE, WERIEA . AR, FIRA . R

272  ¥it
PR ARG A g A PRI, SRR USCEICHRE S L A A A B R R PR, s Rk —
SERHE . IR AN, AT DUREG AR R E S 0 B SRR T A
EEHE
RGP WIUBEL8MHZIISOSC, #I4A1L80MHzfIsysclk, #]4h1L80MHzKizE TR,
WIAE A 1 5] A
— 3 P 1 CAE R IR b
— PTC6. PTC7: Jit LPUART1\U RX. LPUART1\U TX
WAL LPUARTL:
— J2 FHSOSC_DIV2_ It 4 (i st e i
— FCEPAFR: 96000 HE, —AMEILAL, SALFERF
— KT . DMABKUCE ZhfE
— MCELPUARTLIEAE: ERHAMNHL. L. LA iese . 8h#4F
i TR R
— FRENEAN R WIREE TAEMBIR R EIREAL, WK 555 NE 75 748
B R e
— R 4>V )
— R ERDRFIR &, ARE I RT
— R

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors 34/71



G
273 G

2.7.3.1 main.c

#include "S32K144.h" /* include peripheral declarations S32K144 */
#include "clocks_and_modes.h"
#include "LPUART.h"

char data=0;

void PORT_init (void) {
PCC->PCCn[PCC_PORTC_INDEX ]|=PCC_PCCn_CGC_MASK; /* Enable clock for PORTC */
PORTC->PCR[6]|=PORT_PCR_MUX(2); /* Port C6: MUX = ALT2,UART1 TX */
PORTC->PCR[7]|=PORT_PCR_MUX(2); /* Port C7: MUX = ALT2,UART1 RX */

void WDOG_disable (void){
WDOG->CNT=0xD928C520; /* Unlock watchdog */
WDOG->TOVAL=0x0000FFFF; /* Maximum timeout value */
WDOG->CS = 0x00002100; /* Disable watchdog */

int main(void)

{
WDOG_disable(); /* Disable WDGO*/
SOSC_init_8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_160MHz(); /* Initialize SPLL to 160 MHz with 8 MHz SOSC */
RUNmode_80OMHz(); /* Init clocks: 80 MHz SPLL & core, 40 MHz bus, 20 MHz flash */
PORT_init(); /* Configure ports */
LPUART1 _init(); /* Initialize LPUART @ 9600*/
LPUART1_transmit_string("Running LPUART example\n\r"); /* Transmit char string */
LPUART1_transmit_string("Input character to echo...\n\r"); /* Transmit char string */
for(;;) {
LPUART1_transmit_char('>"); /* Transmit prompt character*/
LPUART1_receive_and_echo_char();/* Wait for input char, receive & echo it*/
}
}
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2.7.3.2 LPUART.c

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

void LPUART1_init(void) /* Init. summary: 9600 baud, 1 stop bit, 8 bit format, no parity */
{
PCC->PCCn[PCC_LPUART1_INDEX] &= ~PCC_PCCn_CGC_MASK; /* Ensure clk disabled for config */
PCC->PCCn[PCC_LPUART1_INDEX] |= PCC_PCCn_PCS(@boo1) /* Clock Src= 1 (SOSCDIV2_CLK) */
| PCC_PCCn_CGC_MASK; /* Enable clock for LPUART1 regs */

LPUART1->BAUD = Ox0F000034; /* Initialize for 9600 baud, 1 stop: */
/* SBR=52 (©x34): baud divisor = 8M/9600/16 = ~52 */
/* OSR=15: Over sampling ratio = 15+1=16 */
/* SBNS=0: One stop bit */
/* BOTHEDGE=0: receiver samples only on rising edge */
/* M10=0: Rx and Tx use 7 to 9 bit data characters */
/* RESYNCDIS=0: Resync during rec'd data word supported */
/* LBKDIE, RXEDGIE=0: interrupts disable */
/* TDMAE, RDMAE, TDMAE=0: DMA requests disabled */
/* MAEN1, MAEN2, MATCFG=0: Match disabled */

LPUART1->CTRL=0x000C0000; /* Enable transmitter & receiver, no parity, 8 bit char: */
/* RE=1: Receiver enabled */
/* TE=1: Transmitter enabled */
/* PE,PT=0: No hw parity generation or checking */
/* M7,M,R8T9,R9T8=0: 8-bit data characters*/
/* DOZEEN=@: LPUART enabled in Doze mode */
/* ORIE,NEIE,FEIE,PEIE,TIE,TCIE,RIE,ILIE,MA1IE,MA2IE=0: no IRQ*/
/* TxDIR=0: TxD pin is input if in single-wire mode */
/* TXINV=0: TRansmit data not inverted */
/* RWU,WAKE=0: normal operation; rcvr not in statndby */
/* IDLCFG=0: one idle character */
/* ILT=0: Idle char bit count starts after start bit */
/* SBK=0: Normal transmitter operation - no break char */
/* LOOPS,RSRC=0: no loop back */
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void LPUART1_transmit_char(char send) { /* Function to Transmit single Char */
while((LPUART1->STAT & LPUART_STAT_TDRE_MASK)>>LPUART_STAT_TDRE_SHIFT==0);
/* Wait for transmit buffer to be empty */
LPUART1->DATA=send; /* Send data */

void LPUART1_transmit_string(char data_string[]) { /* Function to Transmit whole string */

uint32_t i=0;

while(data_string[i] != "\@') { /* Send chars one at a time */
LPUART1_transmit_char(data_string[i]);
i++;
}
}
char LPUART1_receive_char(void) { /* Function to Receive single Char */
char receive;
while( (LPUART1->STAT & LPUART_STAT_RDRF_MASK)>>LPUART STAT_RDRF_SHIFT==0);
/* Wait for received buffer to be full */
receive= LPUART1->DATA; /* Read received data*/
return receive;
}

void LPUART1_receive_and_echo_char(void) { /* Function to echo received char back */

char send = LPUART1_receive_char(); /* Receive Char */
LPUART1_transmit_char(send); /* Transmit same char back to the sender */
LPUART1_transmit_char('\n'); /* New line */

2.7.3.3 clocks_and_modes.c

See code in clocks_and_modes.c of the Hello World + Clock example.
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2.8.3 ARG

2.8.3.1 main.c

#include "S32K144.h" /* include peripheral declarations S32K144 */
#include "LPSPI.h"
#include "clocks_and_modes.h"

uintl6_t tx_16bits = OxFDO@; /* SBC UJA1169: read Dev ID Reg @ Ox7E (expect non-zero)*/
/* Note: Obsolete EVB with MC33903 example used 0c2580 */
/* to read SAFE reg flags (expect nonzero result).*/
uintl6_t LPSPI1_16bits_read; /* Returned data in to SPI */

void WDOG_disable (void){
WDOG->CNT=0xD928C520; /*Unlock watchdog*/
WDOG->TOVAL=0x0000FFFF; /*Maximum timeout value*/
WDOG->CS = 0x00002100; /*Disable watchdog*/

void PORT_init (void) {
PCC->PCCn[PCC_PORTB_INDEX ]|=PCC_PCCn_CGC_MASK; /* Enable clock for PORTB */
PORTB->PCR[14]|=PORT_PCR_MUX(3); /* Port B14: MUX = ALT3, LPSPI1 SCK */
PORTB->PCR[15] |=PORT_PCR_MUX(3); /* Port B15: MUX = ALT3, LPSPI1 SIN */
PORTB->PCR[16]|=PORT_PCR_MUX(3); /* Port B16: MUX = ALT3, LPSPI1_SOUT */
PORTB->PCR[17]|=PORT_PCR_MUX(3); /* Port B17: MUX = ALT3, LPSPI1 PCS3 */

int main(void)
{ uint32_t counter =
0; WDOG_disable();
SOSC_init 8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_166MHz(); /* Initialize SPLL to 160 MHz with 8 MHz SOSC */

NormalRUNmode_80MHz(); /* Init clocks: 80 MHz sysclk & core, 40 MHz bus, 20 MHz flash */

LPSPI1 _init master(); /* Initialize LPSPI 1 as master */

PORT_init(); /* Configure ports */

for(;;) {
LPSPI1_transmit_16bits(tx_16bits); /* Transmit half word (16 bits) on LPSPI1 */
LPSPI1 _16bits_read = LPSPI1 receive_16bits(); /* Receive half word on LSPI1 */
counter++;

}
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2.8.3.2 LPSPI.c

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

void LPSPI1_init_master(void) {
PCC->PCCn[PCC_LPSPI1_INDEX] = 0; /* Disable clocks to modify PCS ( default) */
PCC->PCCn[PCC_LPSPI1_INDEX] = @x(C6000000; /* Enable PCS=SPLL _DIV2 (48 MHz func'l clock) */
LPSPI1->CR = Ox00000000; /* Disable module for configuration */

LPSPI1->IER
LPSPI1->DER
LPSPI1->CFGRO

0x00000000; /* Interrupts not used */
0x00000000; /* DMA not used */
0x00000000; /* Defaults: */
/* RDMO=0: rec'd data to FIFO as normal */
/* CIRFIF0=0; Circular FIFO is disabled */
/* HRSEL, HRPOL, HREN=@: Host request disabled */
0x00000001 ; /* Configurations: master mode*/
/* PCSCFG=0: PCS[3:2] are enabled */
/* OUTCFG=0: Output data retains last value when CS negated */
/* PINCFG=0: SIN is input, SOUT is output */
/* MATCFG=0: Match disabled */
/* PCSPOL=0: PCS is active low */
/* NOSTALL=0: Stall if Tx FIFO empty or Rx FIFO full */
/* AUTOPCS=0: does not apply for master mode */
/* SAMPLE=0: input data sampled on SCK edge */
/* MASTER=1: Master mode */
LPSPI1->TCR = Ox5300000F; /* Transmit cmd: PCS3, 16bits, prescale func'l clk by 4. */
/* CPOL=0: SCK inactive state is low */
/* CPHA=1: Change data on SCK lead'g, capture on trail'g edge*/
/* PRESCALE=2: Functional clock divided by 2**2 = 4 */
/* PCS=3: Transfer using PCS3 */
/* LSBF=0: Data is transferred MSB first */
/* BYSW=0: Byte swap disabled */
/* CONT, CONTC=0: Continuous transfer disabled */
/* RXMSK=0: Normal transfer: rx data stored in rx FIFO */
/* TXMSK=0: Normal transfer: data loaded from tx FIFO */
/* WIDTH=0: Single bit transfer */
/* FRAMESZ=15: # bits in frame = 15+1=16 */
0x04090808; /* Clk dividers based on prescaled func'l clk of 100 nsec */
/* SCKPCS=4: SCK to PCS delay = 4+1 = 5 (500 nsec) */
/* PCSSCK=4: PCS to SCK delay = 9+1 = 10 (1 usec) */
/* DBT=8: Delay between Transfers = 8+2 = 10 (1 usec) */
/* SCKDIV=8: SCK divider =8+2 = 10 (1 usec: 1 MHz baud rate) */
0x00000003 ; /* RXWATER=0: Rx flags set when Rx FIFO >0 */
/* TXWATER=3: Tx flags set when Tx FIFO <= 3 */

LPSPI1->CFGR1

LPSPI1->CCR

LPSPI1->FCR
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LPSPI1->CR = 0x00000009; /* Enable module for operation */
/* DBGEN=1: module enabled in debug mode */
/* DOZEN=0: module enabled in Doze mode */
/* RST=0: Master logic not reset */
/* MEN=1: Module is enabled */

void LPSPI1_transmit_16bits (uintl6_t send) {
while((LPSPI1->SR & LPSPI_SR_TDF_MASK)>>LPSPI_SR_TDF_SHIFT==0);
/* Wait for Tx FIFO available */
LPSPI1->TDR = send; /* Transmit data */
LPSPI1->SR |= LPSPI_SR_TDF_MASK; /* Clear TDF flag */

uintl6_t LPSPI1_receive_16bits (void)
{ uintl6_t receive = 9;
while((LPSPI1->SR & LPSPI_SR_RDF_MASK)>>LPSPI_SR_RDF_SHIFT==0);
/* Wait at least one RXFIFO entry */

receive= LPSPI1->RDR; /* Read received data */
LPSPI1->SR |= LPSPI_SR RDF_MASK; /* Clear RDF flag */
return receive; /* Return received data */

2.8.3.3 clocks_and_modes.c
See code in clocks_and_modes.c of the Hello World + Clock example.

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors 42 /71



A
2.9

29.1

KIESTHIHE, HE
AR ARSI EVBIEFEAE i,

CAN 2.0

ik
ME. T8 MHzi K, FlexCANFEERYIUG4L 500 KHz (2 usec/& ) frmfE]. VHE22 M X0

[{f= = IJ_:I‘A” ﬂ':l] [{fn =

|Gz b X AT AR 7 1 VH 2

IJ_:I‘B”

HIEAL ST KA

THRIL

— 2 BRI, FET B

LA BETH B 2> 2

PTD16 (Green LED)

PTES CANO_TX

J6-18

PTE4 CANO_RX

J6-20

FHIIEHE . T RARGIEI: ”&Mw B%WﬁM,MFJ
bz )m, BRSNS N RadZOH B, R SR B R IE ]
RO AR 2 (B UK #3MC33903.  FVEMISBCH:AT,
%‘ o
S32K144 EVB
S32K144
Y LK MH
XTAL o Clocks SYS_CLK (80 MHz) .
8 MHz Software toggles
output every 1K- -» GPIO
SOSCDIV2_CLK CAN messages
(8 MHz)
FlexCAN 0
Msg Buffer 0: Node A Tx ID 0x555
Node B Tx ID 0x511
Msg Buffer 4: Node A Rx ID 0x511
Node B Rx ID 0x555
SYS_CLK
= > CANCLK pivide by 1 8 MHz
-
SOSCDIV2_CLK |MUX (PRESDIV+1) Sclock (Tq)
@8MHz)
CLK_SRC =8 MHz SOSCDIV2_CLK
Module clock _ <
(SYS_CLK, 80 MHz)
J13
1 CANH Transceiver SBC RXD
2 CANL UJAL1169TK/F TXD
To
CAN 60 %60
Bus
S

B11.CANRBIHER . WRMERAPEAN, 7 RAMBRIEERUCA R HIID

S32K1xx Series Cookbook, Rev. 5, December 2020

NXP Semiconductors

43/71



LGNl
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1.“quantum” is the singular term; “quanta” is the plural term.
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2.9.2.6

2% MC33903 SBC

WIUEVEAE B (WO TH R~ = K1 SCH-28810%145 ) 1 FISBC
LINEZ Do a] D FH LR BN a3 7 81
$89.SBC MC33903Ci@E it SPIR E A & BRI BUIR S

MC33903,

LGNl

2= 35 i SPITC & CANAI

& Rx

* Tx/Rx mode

» Slew rate for 20 Kbits/s

+ Termination on

* Recessive when Vsup2 type <6 V
Reference: p. 83, MC33903_4 5Data
Sheet, Rev 12.0, 8/2016

Transmit . _— Expegted . —
Step Transmitted Description Receive Received Description
Command
Status
Verify SPI 0x2580 Read SAFE register: Non zero. | Read command returned flags:
communication » Lower 5 bits of returned data (Example: | « Upper byte (Fixed status):
(by reading device Reference: p. 85 & 90,MC33903_4 5 0x00F4) * Lower byte (Register status):
IDY) Data Sheet, Rev 12.0, 8/2016 - bit 7 (Obl):vdd is 5V
- bits 6:5 (Ob11): part #
- bits 4:0 (0Ob10100):device ID

Read possible 0xDF80 Read REG H (Regulator High) register to| 0x0000 Read command returned flags:
reset causes read upper 8 status bits * Upper byte (Fixed status):

» Assume BATFAIL is high, so device » Lower byte (Upper 8 bits of

requires initialization register status):

* Reading register clears flags (If bit BATFAIL is low, then the

Reference: p. 85, MC33903_4_5Data previous initialization would still be

Sheet, Rev 12.0, 8/2016 intact.)
Enable configuring | 0X5A00 Write to Watchdog Refresh register: 0x0000 Write command returned flags:
CAN and LIN * Transitions from init to normal mode + Upper byte (Fixed status):
(by transitioning to (Note: EVB HW disables SBC watchdog)
normal mode) Reference: p. 75, MC33903_4 5 Data * Lower byte (Extended status):

Sheet, Rev 12.0, 8/2016
Enable CAN Ox5E10 Write to REG (Regulator) register: 0x0000 Write command returned flags:
voltage regulator * Turn on 5 V-CAN regulator * Upper byte (Fixed status):

Reference: p. 79, MC33903_4 5 Data

Sheet, Rev 12.0, 8/2016 * Lower byte (Extended status):
Enable CAN Tx & | 0x60CO Write to CAN register: 0x0000 Write command returned flags:
Rx * Enable Tx & Rx modes, * Upper byte (Fixed status):

» Fast CAN slew rate

» 3 dominant pulses wake up, INT * Lower byte (Extended status):

generation after 5 dominant pulses

Reference: p80. , MC33903_4 5 Data

Sheet, Rev 12.0, 8/2016
Enable LIN for Tx | 0Ox66C4 Write to LIN/1 register 0x0000 Write command returned flags:

* Upper byte (Fixed status):

» Lower byte (Extended status):

1 NOTE: If the received status is 0x0000, then likely the device is not powered. Ensure 12 V is connected to the EVB and the
power source selection jumper J107 has pins 1-2 connected (default is 2-3).
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2.9.3.1 main.c

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

#include "FlexCAN.h"

#include "clocks_and_modes.h"

void WDOG_disable (void){
WDOG->CNT=0xD928C520; /* Unlock watchdog */
WDOG->TOVAL=0x0000FFFF; /* Maximum timeout value */
WDOG->CS = 0x00002100; /* Disable watchdog */

}

void PORT_init (void) {
PCC->PCCn[PCC_PORTE_INDEX] |= PCC_PCCn_CGC_MASK; /* Enable clock for PORTE */
PORTE->PCR[4] |= PORT_PCR_MUX(5); /* Port E4: MUX = ALTS5, CAN@ RX */
PORTE->PCR[5] |= PORT_PCR_MUX(5); /* Port E5: MUX = ALTS5, CAN® TX */

PCC->PCCn[PCC_PORTD_INDEX ]|=PCC_PCCn_CGC_MASK; /* Enable clock for PORTD */

PORTD->PCR[16] = ©x00000100; /* Port D16: MUX = GPIO (to green LED) */
PTD->PDDR |= 1<<16; /* Port D16: Data direction = output */
}
int main(void) {
uint32_t rx_msg_count = 0;
WDOG_disable();

SOSC_init_ 8MHz(); /* Initialize system oscillator for 8 MHz xtal */
SPLL_init_86MHz(); /* Initialize SPLL to 80 MHz with 8 MHz SOSC */
NormalRUNmode_80MHz(); /* Init clocks: 80 MHz SPLL & core, 40 MHz bus, 20 MHz flash */
FLEXCAN@_init(); /* Init FlexCAN® */
PORT_init(); /* Configure ports */

#ifdef NODE_A /* Node A transmits first; Node B transmits after reception */

FLEXCANO_transmit_msg(); /* Transmit initial message from Node A to Node B */
#endif

for (5;) { /* Loop: if a msg is received, transmit a msg */
if ((CANO->IFLAGL >> 4) & 1) { /* If CAN @ MB 4 flag is set (received msg), read MB4 */
FLEXCANO_receive_msg (); /* Read message */
rx_msg_count++; /* Increment receive msg counter */
if (rx_msg_count == 1000) { /* If 1000 messages have been received, */
PTD->PTOR |= 1<<16; /* toggle output port D16 (Green LED) */
rx_msg_count = 9; /* and reset message counter */
}
FLEXCANO_transmit_msg (); /* Transmit message using MBO */
}
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2.9.3.2 FlexCAN.c

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

uint32_t RxCODE; /* Received message buffer code */

uint32_t RxID; /* Received message ID */

uint32_t RxLENGTH; /* Received message number of data bytes */
uint32_t RxDATA[2]; /* Received message data (2 words) */
uint32_t RxTIMESTAMP; /* Received message time */

void FLEXCAN@_init(void) {

#define MSG_BUF_SIZE 4 /* Msg Buffer Size. (CAN 2.0AB: 2 hdr + 2 data= 4 words) */
uint32_t i=0;
PCC->PCCn[PCC_FLEXCAN®_INDEX] |= PCC_PCCn_CGC_MASK; /* CGC=1: enable clock to FlexCAN® */

CAN@->MCR |= CAN_MCR_MDIS MASK; /*MDIS=1: Disable module before selecting clock */
CANO->CTRL1 &= ~CAN_CTRL1_CLKSRC_MASK; /* CLKSRC=0: Clock Source = oscillator (8 MHz) */
CANO->MCR &= ~CAN_MCR_MDIS_MASK; /* MDIS=0; Enable module config. (Sets FRZ, HALT)*/

while (!((CAN@->MCR & CAN_MCR_FRZACK_MASK) >> CAN_MCR_FRZACK_SHIFT)) {}
/* Good practice: wait for FRZACK=1 on freeze mode entry/exit */

CANO->CTRL1 = Ox00DBORO6; /* Configure for 500 KHz bit time */

/* Time quanta freq = 16 time quanta x 500 KHz bit time= 8MHz */

/* PRESDIV+1 = Fclksrc/Ftq = 8 MHz/8 MHz = 1 */

/* so PRESDIV = @ */

/* PSEG2 = Phase_Seg2 - 1 =4 -1 =3 %/

/* PSEG1 = PSEG2 = 3 */

/* PROPSEG= Prop_Seg - 1 =7 -1=26 */

/* RIW: since Phase_Seg2 >=4, RIW+1=4 so RIW=3. */

/* SMP = 1: use 3 bits per CAN sample */

/* CLKSRC=0 (unchanged): Fcanclk= Fosc= 8 MHz */
for(i=0; i<128; i++ ) { /* CANO@: clear 32 msg bufs x 4 words/msg buf = 128 words*/

CAN@->RAMNn[i] = ©O; /* Clear msg buf word */

}

for(i=0; i<16; i++ ) { /* In FRZ mode, init CAN@ 16 msg buf filters */
CANO@->RXIMR[i] = OXFFFFFFFF; /* Check all ID bits for incoming messages */

}

CANO->RXMGMASK = Ox1FFFFFFF; /* Global acceptance mask: check all ID bits */
CANO->RAMn[ 4*MSG_BUF_SIZE + 0] 0x04000000; /* Msg Buf 4, word ©: Enable for reception */
/* EDL,BRS,ESI=0: CANFD not used */
/* CODE=4: MB set to RX inactive */
/* IDE=0: Standard ID */
/* SRR, RTR, TIME STAMP = @: not applicable */
#ifdef NODE_A /* Node A receives msg with std ID ©x511 */
CANO->RAMN[ 4*MSG_BUF_SIZE + 1] = 0x14440000; /* Msg Buf 4, word 1: Standard ID = 0x111 */
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#telse /* Node B to receive msg with std ID ©x555 */
CANO@->RAMNn[ 4*MSG_BUF_SIZE + 1] = 0x15540000; /* Msg Buf 4, word 1: Standard ID = ©x555 */

#endif
/* PRIO = ©: CANFD not used */
CANO->MCR = OxQ000001F; /* Negate FlexCAN 1 halt state for 32 MBs */
while ((CANO®->MCR && CAN_MCR_FRZACK_MASK) >> CAN_MCR_FRZACK_SHIFT) {}
/* Good practice: wait for FRZACK to clear (not in freeze mode) */
while ((CAN®->MCR && CAN_MCR_NOTRDY_MASK) >> CAN_MCR_NOTRDY_SHIFT) {}
/* Good practice: wait for NOTRDY to clear (module ready) */

void FLEXCANO_transmit_msg(void) { /* Assumption: Message buffer CODE is INACTIVE */
CANO->IFLAG1 = Ox00000001; /* Clear CAN © MB @ flag without clearing others*/ CANO-
>RAMn[ ©*MSG_BUF_SIZE + 2] OxA5112233; /* MBO word 2: data word @ */
CAN@->RAMNn[ ©*MSG_BUF_SIZE 3] 0x44556677; /* MBO word 3: data word 1 */

#ifdef NODE_A
CAN@->RAMN[ ©*MSG_BUF_SIZE + 1]

-+

0x15540000; /* MBO word 1: Tx msg with STD ID ©x555 */

ttelse

CAN@->RAMn[ ©*MSG_BUF_SIZE + 1] = 0x14440000; /* MBO word 1: Tx msg with STD ID Ox511 */
ttendif

CAN@->RAMNn[ ©*MSG_BUF_SIZE + @] = 0x0C400000 | 8 <<CAN_WMBn_CS_DLC_SHIFT; /* MBO word O:

/* EDL,BRS,ESI=0: CANFD not used */

*/

/* CODE=0xC: Activate msg buf to transmit */

/* IDE=0@: Standard ID */
/* SRR=1 Tx frame (not req'd for std ID) *

/

/* RTR = 0@: data, not remote tx requestframe*/

/* DLC = 8 bytes */
}
void FLEXCANO receive_msg(void) { /* Receive msg from ID ©x556 using msg buffer 4 */
uint8_t j;
uint32_t dummy;

RxCODE = (CANO->RAMNn[ 4*MSG_BUF_SIZE + @] & 0xQ7000000) >> 24; /* Read CODE field */

RXID = (CAN®->RAMn[ 4*MSG_BUF_SIZE + 1] & CAN_WMBn_ID_ID MASK) >>CAN_WMBn_ID_ID SHIFT ;

)

RXLENGTH =(CAN®@->RAMn[ 4*MSG_BUF_SIZE + ©] & CAN_WMBn_CS_DLC_MASK)>>CAN_WMBn_CS_DLC_SHIFT;

for (j=0; j<2; j++) { /* Read two words of data (8 bytes) */
RXDATA[j] = CAN@->RAMn[ 4*MSG_BUF_SIZE + 2 + j];

}

RXTIMESTAMP = (CAN@->RAMn[ @*MSG_BUF_SIZE + @] & Ox@0OFFFF);

dummy = CANO->TIMER; /* Read TIMER to unlock message buffers */
CANO->IFLAG1 = 0x00000010; /* Clear CAN © MB 4 flag without clearing others*/
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2.9.3.3 FlexCAN.h (Partial listing)

#tdefine NODE_A /* If using 2 boards as 2 nodes, NODE A & B use different CAN IDs */

2.9.3.4 clocks_and_modes.c
See code in clocks_and_modes.c of the Hello World + Clock example.

2.9.35 Reference: MC33903 code for obsolete EVB (not included in project)
LPSPI1 initialization, transmit and receiver functions: See code for functions in SPI example.
Port pin initialization:

#ifdef SBC_MC33903 /* If board has MC33904, SPI pin config. is required */
PCC->PCCn[PCC_PORTB_INDEX] |= PCC_PCCn_CGC_MASK; /* Enable clock for PORTB */
PORTB->PCR[14] |= PORT_PCR_MUX(3); /* Port Bl4: MUX = ALT3, LPSPI1_SCK */
PORTB->PCR[15] |= PORT_PCR_MUX(3); /* Port B15: MUX = ALT3, LPSPI1_SIN */
PORTB->PCR[16] |= PORT_PCR_MUX(3); /* Port B16: MUX = ALT3, LPSPI1_SOUT */
PORTB->PCR[17] |= PORT_PCR_MUX(3); /* Port B17: MUX = ALT3, LPSPI1_PCS3 */

#endif

MC33903 initialization using LPSPI1:

void LPSPI1_init_MC33903(void) {
uint32_t i = 0; /* Loop counter */
uintl6_t MC33903 spi_init[] = { /* SPI commands and data to initialize MC33903C */ 0x2580,
/* Read SAFE register flags: bits 4:0 contain nonzero ID */

OxDF890, /* Read Vreg High flags: */
0x5A00, /* Write Watchdog reg.: Enter NORMAL mode*/
Ox5E10, /* Write Regulator reg.: Enable 5V CAN regulator */
0x60C0, /* Write CAN reg.: CAN in Tx & Rx modes, fast slew */
Ox66C4}; /* Write LIN/1 reg.: Tx/Rx mode, 20 Kbps slew, term. on */
uintl6_t spi_result = 0; /* Result received SPI data from SBC */
/* Note: MC33904 DBG input on EVB is tied to 9V nominal, */
/* which puts device in a debug state */
/* which disables the SBC's watchdog. */

for (i=@; i< sizeof (MC33903 spi init)/2; i++) {
LPSPI1 _transmit_16bits (MC33903 spi_init[i]); /* Transmit to MC33904 */
spi_result = LPSPI1 receive 16bits(); /* Read result */
/* Note: It is good practice to verify SPI configuration by */
/* reading appropriate flags/registers, especially */
/* fault flags, after configuration routines. */
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2.10 CANEFD

2.10.1 R
WE: 2R aT S i CANZRBIFEIEZICAN FD, A 2083 in, CAN FDEE #H AL 4L
I 1E] 92 MHZ. 3 5K/ NI E1 645 .

KRB BER P DEVBIERAE—#E, “HWRA” M “TEB” o MR RAJG, ERKIE %
PG . W RARIGIEIS: SR T RBRIH S, Rk — 2R B A E . 72711 siBAIAA 1L
ZJa, EREA T e IOH B, RJERHE B R

S32K144 EVB
S32K144
XTAL | cloce SYS_CLK (80 MHz)
8 MHz - BUS_CLK (40 MHz)
Software toggles PTD16 (Green LED)
SOSCDIV2_CLK (8MHz) output every 1k- - GPIO >
CAN messages
FlexCAN O
Msg Buffer 0: Node A Tx ID 0x555
Node B Tx ID 0x511
Msg Buffer 4: Node A Rx ID 0x511
Node B Rx ID 0x555
SYS_CLK =
>
SOSCDIVZ_CLK> (PRESDIV+1) Sclock (Tq) PTE5 CANO_TX
CLK_SRC = SYS_CLK (80 MHz) - PTE4 CANO_RX
Module clock
(SYS_CLK, 80 MHz)
J13
1 CANH Transceiver SBC RXD
- 2 CANL UJA1169TK/F TXD
To ! D
CAN 60 60
Bus
L

& 17.CAN FDRHIHER . T HARB RIEZBRAFEKID

1.Initial S32K144 EVBs use MC33903C transceiver, which is not rated for High Speed CAN bit times, not the faster
CAN FD bit times. If using this transceiver, data phase timing is limited to 1 MHz. See code in Design section for
reference.
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L QN |
2.10.2 #it

2.10.2.1 CAN 2.05CAN FDYIIELIHE

T T IR LR R Flextime B aa AL P T B L e . — B T8, AR ANTE T AN B AL AL
JFAIN T FUCR S IRAME . AR E K/ . CAN FDRICAN FD 1SO fix(fi#iil .
#£10.£ #.CANSCAN FD/1 i Flex CANARE ST 4h A 5 2

Initialization Classic CAN registers, memory CAN FD registers, memory

Clock source selection CAN_CTRL1, CAN_MCR CAN_CTRL1, CAN_MCR

CAN bit timing CAN_CTRL1 Nominal phase: CAN_CBT
Data phase: CAN_FDCBT

Transceiver Delay Compensation — CAN_FDCTRL

Payload (message buffer data) size — CAN_FDCTRL

Message buffers inactivation RAMnN RAMnN (optional larger sizes)

Tx and Rx message buffer RAMnN RAMnN (optional larger sizes)

configuration

Enable 1SO version CAN FD (CRC fix) | — CAN_CTRL2 [STFCNTEN]

Enable CAN FD — CAN_MCR

Negate halt state CAN_MCR CAN_MCR

2.10.2.2 CAN FDAZEY

JA FHCAN FD R (CAN_MDR[FDEN]=1) , % Ziff F CAN_CBT /' ¥ J& fiL 52 i} 45 & & ¥
CAN_CTRLIH AL E T AR & . s 500 KHzARFRAZ I [ KA B 5 A e AR B (FEFRFR
AL o
W B H CAN FD LA 291 5¢ (BPS) Tj e >k 42 & 208 M B i b Re 26, D38 b 20 A
CAN_FDCBTH F BRIE L s e AR . R Bl 2 MHzEHE Lhds R e & P e AR & (B A
i) s
iR/ priz

° CAN LU 2 8 BALH 73 R 9 it (] B2 LI 547

° FNCANELARR 28 1) fe /N [A] B2 1208

° CANCLKIE: X2 Mhztbef[E], #/MCANCLK A8 x 2 Mhz=16 Mhz

— CAN_-CTRL1[CLKSRC]=SYS -CLK (A ASOSCR %8 MHz)

PR RRAR AL SR AR AL B T 43 325 -
° 155 FH B0 701 23 A 28 AE M 2
— Sclock=CAN_ /7143 731 25=80 MHz/2=40 MHz
— CAN_CBT[EPRESDIV]=CAN_FDCBT[FDPRESDIV]=74}#i #%-1=1
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#11.CAN FD R E R EXIE . Sclock=40 MHz, Fis$Asg=kbl1.

Phase and Time Quanta Resync
. . per bit time SYNCSEG PROP_SEG PHASE_SEG1| PHASE_SEG2 yn
Applicable |Bit Rate . . . . Jump Width
. (Sclock / Time Quanta| Time Quanta Time Quanta | Time Quanta |_.
Register . Time Quanta
Bit Rate)
Nominal Phase| 500 KHz |40MHz / 500KHz 1 47 16 16 16
CAN_CBT =801tq
— — EPROPSEG =46 | EPSEG1 =15 | EPSEG2 =15 | ERJW =15
Data Phase | 2 MHz | 40 Mhz /2 MHz 1 7 8 4 4
CAN_FDCBT =201q
— — FPROPSEG =7 | FPSEG1=7 | FPSEG2=3 | FRIW=3
2.10.2.3 fEsEEAME (TDC)

ML B0 IR A% AR CANSZ S| B E e 5 “Ir 2", R E i SRR IR, £RIE
PR IS TR S0 TR) 56 F Fo VRUSCR & Hh 0 IE 86 S8 3R B KA O BSOS HEAT SR RE DL R IE LRy
NN CTE IR T & AN

TECAN FDWIE PRI B, an R beRER s, SEBr—07 (BT (8] o] B LR S PRI )9, AT 3
PRI B B AME R N T AMEX — &, AT RLE R F FDCTRLITDCEN]# F 4 Bl R A 55 R AR B
IEH RAE 55 o XN B SRR R B A & 1) P4 % 48 IR ATFDCTRL[TDCOFF] & SR A4 e XL
AL R 2

B, B PATE K ZI50% H A7 B [A) 6 336 R A o AT DA A 28 2098 28 Fh 45 2R B B ) AR Aty 4
TDC3: T'"CANCLK [ 3 &, #E A+, 40 MHz CANCLK N25449%) (45 CANCLK A8 MHz

OSC, NMZy1252K%0) .

RHEMC33903, A [ TDCHRFL A 72 4 T

5037 i 7] =8 A 25 il 8 A 1 2B 38 A 1B+ A 52 R m A% =
=MC33903 tLDR (HL/U{E, (EFEIAEKLAEIR, PRiEiL#) +TDCOFF
=12044#>+TDCOFF
X1 MHzZEER AL, (W BN

TDCOFF= (50%x100045%>) -120%>=50044F>-12044F>=38044F)
~= 15 CANCLKSs (@25 44#> per CANCLK)

X2 MHZE AL, WA EN:

TDCOFF = (50% x 500 44#)) - 120 4% = 250 44%) - 120 49%> = 130 44F)
~=5 CANCLKSs (@25 nsec per CANCLK)
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2.10.2.4 CANFDEEZEMWX4EH
FDMt AT DA ELAG Bz A0 T e B i . 3 LB in iy 25 I BAE T T CAN FDVH S 42 M X 45 #4)
31 30 29 28 27 24 23 22 21 20 19 18 17 18 15 B 7 0
oxo | EDL | BRS [ESI | cobE | [sRR|IDE [RTR| DLC | TIME STAMP
Ox4 PRIO ID (Standard/Extended) ID (Extended)
0Ox8 Data Byte O Data Byte 1 Data Byte 2 Data Byte 3
oxC Data Byte 4 Data Byte 5 Data Byte 6 Data Byte 7
0x10 Data Byte 8 Data Byte 9 Data Byte 10 | Data Byte 11
Ox14 Data Byte 12 Data Byte 13 Data Byte 14 | Data Byta 15
0x18 Data Byte 186 Data Byte 17 Data Byte 18 | Data Byte 19
D? Data Byte 20 Data Byte 21 Data Byte 22 | Data Byte 23
0x20 Data Byte 24 Data Byte 25 Data Byte 26 | Data Byte 27
Ox24 Data Byte 28 Data Byte 29 Data Byte 30 | Data Byte 21
0x28 Data Byte 32 Data Byte 33 Data Byte 34 | Data Byte 35
Dég Data Byte 36 Data Byte 37 Data Byte 38 | Data Byte 39
0x30 Data Byte 40 Data Byte 41 Data Byte 42 | Data Byte 43
Ox34 Data Byte 44 Data Byte 45 Data Byte 46 | Data Byte 47
%38 MNata Bute 4R MNata Bvie 40 Nata Buta 50 Nata Buta 51
E18.CAN FDH B M X &M (64FH B MBI FIR)
2.10.25 ViEHEEZRWX

W B MIXAERAMEES 1523l . 5F T-CAN FD, RAMPES EI3 B 22 b X FFEE 2 5| B T 2 g2
X H 5 KN/, IITE %577 23 CAN_FDCTRL[MBDSRX]Z 7 B B 1

NXPEEAE 1Sk SCHIE B RAME SUNATF 4 . PRI T SR 56 BN TE B
22 X F U572 5] DL K S32K 144 FlexCAN OF1iZ A 3 485 1 B Ry B 22 b (X &
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#12.S32K144 FlexCANO:RAMNnFZZ& 5| 2§ BZEMW X I (MB) .

RAM 8 Bytes Data 16 Bytes Data 32 Bytes Data 64 Bytes Data
Index (MSBDRx = 0) (MSBDRx =1) (MSBDRx =2) (MSBDRx =3)
é‘f\évzgjcsr;) MB # Frame MB # Frame MB # Frame MB # Frame
(32 max.) (20 max.) (11 max.) (6 max.)
0x0 8B Hdr. 8B Hdr. 8B Hdr. 8B Hdr.
MBO
0x2 8B Data MBO
16B Data
0x4 8B Hdr. MBO
MB1
0x8 8B Data 8B Hdr. 32B Data
MBO
OxA Bo 8B Hdr. MB1 165 Dat 3
ata
0xC 8B Data 8B Hdr. 4B Data
OxE 8B Hdr. 8B Hdr.
0x10 MB3 8B Dat
X ata
MB2
16BData| MBL | ..
0x12 8B Hdr. ata
MB4
0x14 8B Data 8B Hdr. 8B Hdr.
0x16 8B Hdr. MB4 8B Hdr.
MB5 16B Data
0x18 8B Data
Ox1A 8B Hdr. 8B Hdr. MB2
MB6 MB1
0x1C 8BData | g5 | 16B Data 328 Data 64B Data
etc.
i #13.532K 144 FlexCAN 0:CAN FD& A B & m X &
8 Bytes Data 16 Bytes Data 32 Bytes Data 64 Bytes Data
(MSBDRx = 0) (MSBDRx =1) (MSBDRx =2) (MSBDRx = 3)

32 Message Buffers

21 Message Buffers

12 Message Buffers

7 Message Buffers

L7 B2 X P ) — AN, TN B G2 b X TSR R 5 B G2 b X i i) g 5 2
CANx->RAMn [ (index of start of message buffer) +
A X T6AFE A A, WA B X 2005 AR (RGMENS, Bk 2R
0. 1, HIEF2ERG2) -
CANx->RAMn|[ (0x24 + 0x3)] = 0x12345678;
A LU FIMBDSRXAL - BOM AR ATV Ak, PLUT IRV B X 7. ]+

#define MBDSRO 3 /* Msg Buffer Data Size for Region 0: 3 (64 bytes or 16 words) */
uint32 t msg buf size r0; /* Message Buffer size, region 0, in words */

(index of word inside message buffer)]

/* MB2, 2nd data word */

msg buf size r0 = 2 + exp2 (MBDSRO+1l); /* Msg Buf Size Reg 0 = 2 hdr + 2**4 data words */

CANO->RAMn [4*msg _buf size r0 + 0] |= 1<<31; /* MB4 word 0: set bit 31, EDL = 1 */
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2.10.2.6 WitS®
EEHE 10
K SOSCHI461L 98 MHz, Kisysclk#J4a4t 80 MHz, F44 1EH iz A7 16 2N $ P14y SPLL
1454k FlexCAN 0:
— JE B A B AR
— PRGN BN (80 MHz) 1 i fh s
— A500 KHZARFR AR AL A2 MHZECHE A AL A0 EE 4 2R A0 B PR s )
— AL E WK AR ME
— B AR
— BHFTAEEZMX
— WETR R EMER X
— “NISO CAN FDJi HICRCE &
— 32N B2 X FICAN FDIFBUN B B 5k A
WIUE A 11 5] -
— JAHu OERIR &, FKPTE4. PTESHC B NCANO_RX. CANO_TX
— WHRSBCHMC33903, 5 i B &, FFNLSPILAD & 4 5] IPTB14:PTB17
N FIRCR ZRSBCIMC33903, W 4H 4L LPSPIFISBC LA 1T CANUA A #5 B AE
AV A M EZX0 (BRdEID 0x555) &4 — 2% &
'%Eﬁ:
— MRBE T IH S X ARG EAr ., SR B
— MR EE T IHEEM XL EbrE, WIRIES —%HE

2.10.2.7 BHE

* New Spy Setup - Vehidle Spy 3 Professional

Eile %§etup Spy Networks  Measurement Embedded Tools GMLAN  Scripting and Automation  Run  Tools Help

[ ~ online... 2 (@ [e platform: (None) 3|5y | | (B Desktop1
oo Messages Editor | 22 Messages [£3]
™ Filter ova Add & scroll 2 Details MExpand 9| |aTTime Abs| M pause | E@Save | XE
‘./x A Count Time (absjrel) !Tx lEr ‘%l Description lArbId!Header ‘LeniDataBytes
- oaMessages f iltg»rr ‘ ‘ 1 1 | ‘
";'“ P15853 1.402 ms HS CAN $511 511 64 AS511223344¢
Custom 1 ‘
= CAN-FD: 0000 : A5 11 22 33 44 55 66 77 00 00 00 00 00 00 00 0O
Custom 2 0010 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
cutom s 0020 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Custom 4 0030 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Custom S
CLiStORi 6 g % FE= 1,401 ms HS CAN $555 555 64 AS11223344¢

~ £3 Data Types — CAN-FD:0000 : AS 11 2Z 33 44 55 66 77 00 00 00 00 00 00 00 00

an4n - AN AN AN AN AN AN AN AN AN A AN AN AN AN AN AN

E19. & EMEIKICAN FDIR (BRHEE&HEBRSS RESE)D
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2.10.2.8 ~HIEAE
FAE BB AT - B, HRAT LR BBk
1. W, HESHERNENRCZFEFICANE . CANLA
2. HF12VHLJRESR B R E
3. BB LRk A LU I AEE12V  CHE A T 1T P 37 Skt B CANZ k)

120 CAN % Bl IR 28
4. JEIERFIexCAN.hAF (AT R ECE 1T = BRACES, 41 R .
/#define Node A

5. 4iFLAE
6. EREMR “HEB” TR
7. BT HUE XS FlexCAN.h A B 4T VR BRI B 19 s ARJACRS, 407 s

#define Node A
8. i LAE
9. JRE MBI ARTFR R
FEP PRI BB T, R A LR, JREET A . B LS A LEDIS &K I%
L1000 NCANEHE AL, iz NERE— k.
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2.10.3 ARG

2.10.3.1 main.c

L LGNl

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

#include "FlexCAN_FD.h"

#include "clocks_and_modes.h"

void WDOG_disable (void){
WDOG->CNT=0xD928C520;
WDOG->TOVAL=0x0000FFFF;
WDOG->CS = 0x00002100;

/* Unlock watchdog */
/* Maximum timeout value */
/* Disable watchdog */

}
void PORT_init (void) {

PCC->PCCn[PCC_PORTE_INDEX] |= PCC_PCCn_CGC_MASK; /*
PORTE->PCR[4] |= PORT_PCR_MUX(5); /* Port E4: MUX =
PORTE->PCR[5] |= PORT_PCR_MUX(5); /* Port E5: MUX

Enable clock for PORTE */
ALTS5, CANO_RX */
ALTS5, CANO_TX */

PCC->PCCn[PCC_PORTD_INDEX ]|=PCC_PCCn_CGC_MASK;

/* Enable clock for PORTD */

PORTD->PCR[16] = ©x00000100; /* Port D16: MUX =
PTD->PDDR |= 1<<16; /* Port D16: Data direction =

GPIO (to green LED) */

output */

}

int main(void) {
uint32_t rx_msg count =
uint32_t i = 0;
WDOG_disable();
SOSC_init_8MHz();
SPLL_init_166MHz();
NormalRUNmode 8OMHz();
FLEXCAN®_init();

9;
/* dummy delay variable */

/* Initialize system oscillator for 8 MHz xtal */
/* Initialize SPLL to 160 MHz with 8 MHz SOSC */
/* Init clocks: 80 MHz sysclk & core, 40 MHz bus, 20 MHz flash */
/* Init FlexCANO */

PORT_init(); /* Configure ports */
#tifdef NODE_A /* Node A transmits first; Node B transmits after reception */

FLEXCANO_ transmit msg(); /*
#endif

for (55) {

if ((CAN@->IFLAGL >> 4) & 1) {
FLEXCAN@ receive _msg ();

rx_msg_count++;

Transmit initial message from Node A to Node B */

/*
/*
/*
/*
== 1000) { /* If 1000 messages have been received, */
1<k1l6; /* output port D16 LED) */
0; /* and reset message counter */

Loop: if a msg is received, transmit a msg */

If CAN @ MB 4 flag is set (received msg), read MB4 */

Read message */

Increment receive msg counter */

if (rx_msg_count
PTD->PTOR |=
rx_msg_count =

}
FLEXCAN@_transmit_msg ();

toggle (Green

/* Transmit message using MBO */
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2.10.3.2 FlexCAN_FD.c

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

uint32_t RxCODE; /* Received message buffer code */

uint32_t RxID; /* Received message ID */

uint32_t RxLENGTH; /* Received message number of data bytes */
uint32_t RxDATA[2]; /* Received message data (2 words) */
uint32_t RxTIMESTAMP; /* Received message time */

void FLEXCANO_init(void) {
#tdefine MSG_BUF_SIZE 18 /* Msg Buffer Size. (2 words hdr + 16 words data = 18 words) */
uint32_t i=0;

PCC->PCCn[PCC_FLEXCAN®@_INDEX] |= PCC_PCCn_CGC_MASK; /* CGC=1: enable clock to FlexCAN@ */

CAN@->MCR |= CAN_MCR_MDIS MASK; /* MDIS=1: Disable module before selecting clock */
CAN@->CTRL1 |= CAN_CTRL1_CLKSRC_MASK; /* CLKSRC=1: Clock Source = BUSCLK (4@ MHz) */
CANO->MCR &= ~CAN_MCR_MDIS_MASK; /* MDIS=0; Enable module config. (Sets FRZ, HALT)*/

while (!((CAN@->MCR & CAN_MCR_FRZACK_MASK) >> CAN_MCR_FRZACK_SHIFT)) {}
/* Good practice: wait for FRZACK=1 on freeze mode entry/exit */

CANO->CBT = Ox802FB9EF; /* Configure nominal phase: 500 KHz bit time, 4@ MHz Sclock */

/* Prescaler = CANCLK / Sclock = 80 MHz / 40 MHz = 2 */

/* EPRESDIV = Prescaler - 1 =2 -1=1 */

/* EPSEG2 = 15 */

/* EPSEG1l = 15 */

/* EPROPSEG = 46 */

/* ERIW = 15 */
/* BITRATEn =Fcanclk /( [(1 + (EPSEG1+1) + (EPSEG2+1) + (EPROPSEG + 1)] x (EPRESDIV+1)) */
/* =80 MHz /( [(1L + (15 +1) + ( 15 +1) + ( 46 + 1)] x ( 1 +1)) */
/* = 80 MHz /( [1+16+16+47] x 2) = 80 MHz /(80x2) = 500 Kz */

CANO->FDCBT = Ox@0131CE3; /* Configure data phase: 2 MHz bit time, 40 MHz Sclock */
/* Prescaler = CANCLK / Sclock = 890 MHz / 40 MHz = 2 */

/* FPRESDIV = Prescaler - 1 ==2 -1 =1 */
/* FPSEG2 = 3 */

/* FPSEG1 = 7 */

/* FPROPSEG = 7 */

/* FRIW = 3 */
/* BITRATEF =Fcanclk /( [(1 + (FPSEG1+1) + (FPSEG2+1) + (FPROPSEG)] x (FPRESDIV+!)) */
/* =80 MHz /( [(L+ ( 7 +1) + ( 3 +1) + ( 7 )1 x ( 1 +1)) */
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/* = 80 MHz /( [1+8+4+7] x 2) = 80 MHz /(20x2) = 80 MHz / 4@ = 2 MHz */
CANO->FDCTRL =0x80038500; /* Configure bit rate switch, data size, transcv'r delay */
/* BRS=1: enable Bit Rate Swtich in frame's header */
/* MBDSR1: Not applicable */
/* MBDSRO=3: Region @ has 64 byt