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S32K ZFIMCU—IIiE ' SEBFKIFAL

At e 3 . = = 12HS

a5 SERKE SEREFREM(SDK) T ETEiEBRTIMS RIS
Future proof designs Minimized complexity Maximised reuse

- ARM Cortex M4F and MO+ cores . S32 Design Studio IDE - 128KB to 2MB, 32 to 176 pins

- |ISO CAN-FD, CSEc hardware . Automotive-grade Software - H/w and S/w compatibility
security, 1ISO26262 ASIL-B Development Kit (SDK) . AEC Q100 grade 1 qualified
functional safety . Autosar MCAL & OS, 31 party (125°C), min. 15 year longevity

- Ultra low power ecosystem

ARM @n

security
[

o,
9%, SAFE
%S’ ASSURE’ = o -
o remiul - - (P’ ‘ '
eu u OEF ‘ k
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S32K14x 5 S32K11x RFIMCUIhEEETR LA oo

S32DS IDE, SDK
Autosar MCAL / OS

Application SW

*S$32K14x only
** 2x CAN FD in S32K14xW (Grade 0)




S32KZRFIMCURGH A& T BininiFE 2 EER AR IHIR(IDE) L 51k
- LATRPOFHIDERT LA 35 S32KE FMCURI N TR A&

—

S$32DS for ARM Based GNU NO Yes, and integrated =~ P&E Multilink/OpenSDA free
v2018.R1 toolchain, the latest version 'S'Agzé'é?t Link

optimization is SDK Lauterbach

guaranteed by user iISYSTEM iC5700
IAR Embedded Very good yes Yes, and can use IF;\&REi_'}f;t"t”‘”k’Ope”SDA medium
Workbench with S32DS via Segger J-Link

i i Lauterbach

VvV8.30 Eclipse plug-in iS""\‘(JSeTrE’;/TiCWOO
ARM MDK Good yes Yes, with pack but Secgor L PoroOA medium
Keil 5 not the latest version  aArRM u-LINK/Pro

Lauterbach
iISYSTEM iC5700

Green Hills Very good yes Yes, and can use Eegtgletr) J-laink high
- . auterpac
MULTI IDE Wlth S32DS via e e
Eclipse plug-in
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S2K1ERHFHR T RisdiF L]

Azt 28 (Debugger) iR 5i%iE

- There are the following 6 debuggers can support S32K1xx serial MCU debug:

Communicatio
n speed

Trace support

breakpoints

RTOS debug
support

Dedicate debug
SW

Cost/price

6 EXTERNAL USE

fast

yes

No limit

yes

have

medium

medium

yes

No limit

yes

Have

medium

medium fast fast Max 20MB/s
yes yes yes no
No limit No limit No limit Max 4 HW
breakpoints
yes yes yes yes
have have Trace 32 No
medium high high low

h
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~ARM Cortex-M0+ / M4: RtZEFea. s, FhE=iREd

v S32KZRFIMCURIAEBEEA3LHEFEFF(Crossbar), {Ffifigg(P-Flash
IFlexXNVM/EEEPROMFISRAM)
vS32KRFIMCUREFaNZiE. HESEHR. TIFEERR
vS32KZR5IMCUAIYME—DMA, ADC. Timer, FlexCAN. ENET
FFlexIO
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S32K148 IJgetEEl &7t

High performance
- ARM Cortex M4F up to 112MHz w FPU
- eDMA from 57xxx family

Software Friendly Architecture
High RAM to Flash ratio

- Independent CPU and peripheral clocking

« 48MHz 1% IRC — no PLL init required in LP
Registers maintained in all modes
Programmabile triggers for ADC

Functlonal safety

1ISO26262 support for ASIL B or higher

Memory Protection Unit, ECC on P-Flash/FlexNVM and RAM
Independent internal OSC for Watchdog

Diversity between ADC and ACMP, SPI/SCI and FlexlO
Core self test libraries

Scalable LVD protection, CRC

Low power

Low leakage technology

Multiple VLP modes and IRC combos
- Wake-up on analog thresholds *

Security
CSEc (SHE-spec)

Cortex M4F
112 MHz

4 KB I/D-Cache

no SW delay counters or extra interrupts

Peripheral

Operating Characteristics
Voltage range: 2.7V to 5.5V

« Temperature (ambient): -40°C to +125°C  *

EXTERNAL USE

ARM

FPU, DSP, MPU,

MCU Core
and Memories

100MBit/s
Ethernet
incl. PTP

security

Crossbar Switch with MPU

EEPROM
Up To
4KB

HHE

* Open-drain for 3.3 V and hi-drive pins
Powered ESD protection
» Packages: 100 BGA, 144 LQFP, 176 LQFP

R4



ARM Cortex-M0+ /| M4: H#%ZS1x22

S32K11x: ARM Cortex-MO0+ S32K14x: ARM Cortex-M4F
16-bit 16-bit + 32bit

The processor core registers are:

~ RO = i Floating Point Unit | RO
R1 : Rl
T 51 ] 50 | oo Rz
) . r3 53 | 52 | o2 . R3
ow registers Ra 5 | 4 o2| =~ lowm gisters ™
R5 57 | 56 D3 R5
R6 General purpose registers 5',9 5:3 D4 R& General-purpose registers
L 22 [ 511 I 510 D5
R&
EH | 513 | 512 | b6 -
. : 515 514 o7
High registers R10 Banked stack pointers — High reqist R10
R11 517 516 D8 igh registers
L R12 ) ) [ 519 518 ) Rt
Active Stack Pointer SP(R13) —» | PSP I [ MSP | | s21 520 | bio - R1z _
Link Register LR (R14) - e 5 Stack Pointer SP (R13) PsP | WMSP' | tBanked version of SP
Program Counter PC (R15) S35 534 bz Link Register LR {R14)
PSR Program Status Regist [ 527 526 | ;3 Program Counter PR
PRIMASK Interrupt mask register Special registers | 529 | 528 ] D14 PSR Program status register
CONTROL Control Register | o | | o \io PRIMASEK
FAULTMASK Exception mask registers 5 | regist
FPSCR Ing Pof BASEPRI
'-\.' * Control Re gister i CONTROL CONTROL register

- CPURZESFaATEF I791I SUEALTE
RIREIZEER, BipaEEE&IRAY, - CMAFZB L[ JRY32-bit FPUIN4NEESE 1728
CPUFFERIZE(SRAM/SMS B 775 )18 SO0~S31 R REIEHIFFER(FPSCR);
{EER R E(EHloadig < cINEZEICPUE - CM4F#% PUE&,H\%&?‘E%\%, I1’I5EJ“ N=1::1

FREFET, LERHE, ?‘ﬁﬁ%store CPUBHISFaIALUSIR, SE, His
IS TFRISRAMBEINESTZ ERuroa” '”te"“pwﬁ“‘”*”"-"ﬁm’f“ .
VAN

~
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ARM Cortex-M0+ / M4: hERFISE

ARM Cortex MEFICPURIZIIET B R AR

=1,

WEHIYMR R (IRQAHT)EBEHENVICH—

.
I}

= A= NES I RAM':F')

ARM Cortex M%ﬁUCPUWV%‘BEEJZT% bit SysTick TlmeerHj“g§$|]SCV&
PendSV % Bl @ £RTOSHIWZ(Kernel Y ) BE, [HEFATSCIIRTOSH
g 'F ontext ]J}g MM {EARARM Cortex M2 7;7'|JCPUP‘?]&$?.-D H=RTOS
N ﬁHF‘ﬁﬁ%ﬁE

—MIMZIRQHAEFEHECPUIDN, FEHCE
OB EIMRIEREIMETHAERHT
@NVICHHERAYIRQN{ERE;
OEBIZIRQnrRNT {554 (BTE)
@EIZIRQNEIHTISREEME R B

1B SCBIR

By default all fault
events trigger
HardFault

Debug during
software
development

HardFault
Exception

_ Usage Fault
Exception

Faults .
Information

Error handling in
ng ! from fault

software .
,,,,,,,,, Bus Fault status registers
Faults .
Exception
Faults —————————— MErr;:E::age Error reporting
Exception

FIGURE 4.27
Fault exceptions usages

EXTERNAL USE
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Microcontroller

Cortex-M processor
Peripheral N
P > NMI
 — Processor
» Core
>
_ 3 NvIC
Peripherals -
»| IRQs <
-
F » B System
> < Exceptions
> < P
— 1/0 port ?
SysTick timer
— 1/0 port
Add Offset Vectors
Table 4.9 Exception Types
Excenti CMSIS 0x48 — OX3FF IRQ #2-#239
Number Number Type Priority Function 0x44 IRQ #1
1 — Reset —3 (Highest) Reset 0x40 IRQ #0
2 -14 NMI -2 Non-Maskable interrupt 0x3C SysTick
3 -138 HardFault -1 All classes of fault, when the corresponding fault 0x38 PendSV
handler cannot be activated because it is currently 0x34 Reserved
disabled or masked by exception masking
4 -12 MemManage Settable Memory Management fault; caused by MPU violation 0x30 Debug Manitor
or invalid accesses (such as an instruction fetch from a 0x2C SVC
non-executable region) 0x28 A p”
5 11 BusFault Settable Error response received from the bus system; caused esen
by an instruction prefetch abort or data access error 0x24 Reserved
6 -10 Usage fault Settable Usage fault; typical causes are invalid instructions or 0x20 Reserved
invalid state transition attempts (such as trying to 0xic Reserved
switch to ARM state in the Cortex-M3) x eserv
7-10 — — — Reserved 0x18 Usage fault
1 -5 SVC Settable Supervisor Call via SVC instruction 0x14 Bus Fault
12 -4 Debug Settable Debug monitor - for software based debug (often not 0x10 MemManage Fault
monitar used) 0x0C proery
13 - — - Reserved x ardray
14 -2 PendSV Settable Pendable request for System Senvice 0x08 NM
15 -1 SYSTICK Settable System Tick Timer 0x04 Reset
16-266 0-239 IRQ Settable IRQ input #0-239 0x00 Initial value of MPS




ARM Cortex-M0+ / M4: RIS =E

Table B1-3 Exception numbers

- ARM Cortex MO+P#%sz
HFRZ64ANFIETE;

- ARM Cortex MAF R
B2 256 TSI,

- £ARM Cortex MO+R#%
HhoRsCIN
MemManage(#4).
BusFault(#5).

UsageFault(#6)%
DebugMonitor(#12)®&

11 EXTERNAL USE

Table B1-4 Exception numbers

Exception number Exception

1 Reset

2 NMI

Exception number Exception

| Reset

2 NMI

3 HardFault

4-10 Reserved

11 SV(all

12-13 Reserved

14 PendSV

15 SysTick. optional

16 External Interrupt(0)
16+N External Interrupt(N)

3 HardFault

4 MemManage

5 BusFault

f UsageFault

7-10 Reserved

11 SWCall

12 DebugMonitor

13 Reserved

14 PendSV

15 SysTick

16 External interrupt 0

16+N External interrupt N

h

P



- FHARMZAYBJFRE X AYCortex
MZEFCPURZF#EES it
AIRE ;

- P-Flash, D-Flash/
FlexNVM#FIFlexRAM/EEE R
EZEULAEX, SRAMFIIME
BRETEISRAMFNIME X, 1X
HREFRIZ{TH, PISCINELE
RIS FBEe4d;

- F—HIPPBFIE\IFHIAEZ(0
M) R 5 (N PR R AB 1T

EIHIARM Cortex MZEFIR#Z
Z B8,
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Vendor-specific 511MB
memory

Private peripheral

bus 1.0MB

Figure 3-2. Alias bit-band mapping

Bit-Band X1z}

AT RFRFAIRE

0x43FFFFFF

0x42000000

0x400FFFFF

0x40000000
0x23FFFFFF

0x22000000

0x200FFFFF
0x20000000

32MB Bit band alias

IMB  Bitband region

32MB Bit band alias

IMB  Bitband region

,__./'/ /
e

External device 1.0GB

External RAM  1.0GB

Peripheral 0.5GB

SRAM 0.5GB

Code 0.5GB

OXFFFFFFFF

0xE0100000
OxEQOFFFFF

0xE0000000
OXDFFFFFFF

0xA0000000
Ox9FFFFFFF

0x60000000
OXSFFFFFFF

0x40000000
OX3FFFFFFF

0x20000000
OxLFFFFFFF

0x00000000

J

\_'_I \

EiZFAB MR 2 Z(PPB Bus)ijia,
RZIME EIH AR R —RYF(E SR
g¥(Memory Map), M7 {EinIE

B REFK B (System Bus)ifld

HEidHS32KRFIMCUR
LM SFasithlitphgs

B {3/ 54(CODE Bu;iﬁlﬁ
r



S32KZ5IMCURIAZFHEX! ._,é%,dﬁ%EIE( Crossbar Switch)

13

S32KZE%FIMCURYCrossbar Switch(AXBS-Lite)E2HXHAJARM
%M%IB(:A\,L,\?)?%EBE FAFHBELCPURZS RS FiEss R IMRIEIRAY
1|8

AXBS-LiteRIMastera] LAE s EEEIREGIRIEXK, mSlavellR
et aNiESIAIE);

gACrossbar SwitchBYix &G B EAVizHI R L.

- MasterfYL{EiZRETFSalve, eg. CM4F core @max 112MHz vs.
Flash @max 28MHz in HSRUNET

- PN EIMEIER(ELEN GPIO, ADC. TERTEEFNIE
—EEIMRFT ERY(S2—AIPS-Lite)

- WACrossbarEl’\JmasterEJL‘J\IEHTﬁEI‘E_IZ:ﬁEl’\JsaIve, MIMEIEMCUZ
w1 Fm,

- MasterXJsalve 9510/ ZMPURYRF;
S32K11x
- 2/"masterf]3“ salve

IS AN SRR

BEIMR)EES

Table 14-1. Master port assignments and priority order for fixed-priority arbitration

Chips Master port number 0 | Master port number 1| Master port number 2| Master port number 3
Priority 3 1 Priority 21 Priority 17 Priority 4'
S32K148 Arm core code bus Arm core system bus DMA ENET
S32K146 Arm core code bus Arm core system bus DMA
S32K144 Arm core code bus Arm core system bus DMA
S32K142 Arm core code bus Arm core system bus DMA
S32K116 Arm core master bus DMA
S32K118 Arm core master bus DMA

Table 14-2. Slave port assignments and system MPU protection

ion. For fixed priority, set

Chips Slave port number 0 | Slave port number 1 | Slave port number 2 | Slave port number 3
H —J- S32K148 Flash memory SRAM controllers ! Peripheral Bridge 0/ QuadSP! !
- %n HGPIOZ_ CrOSSbar SWItCh controller’ GPIO 2
S32K146 Flash memory SRAM controllers ! Peripheral Bridge 0/
S 32 K 1 4X controller’ GPIO 2
A A S32K144 Flash memory SRAM controllers ! Peripheral Bridge 0/
_ r* controller ! GPIO 2
3 I maSte I:I3 I Salve(832 K1 42/4/6) S32K142 Flash memory SRAM controllers ' Peripheral Bridge 0/
controller ' GPIO 2
- 4/I\m aSte r*u4/|\sa | Ve(S32 K1 48) S32K116 Flash memory SRAM controllers ! Peripheral Bridge 0/
controller ! GPIO 2
EXT E R NAL U S E S32K118 Flash memory SRAM controllers ! Peripheral Bridge 0/
controller ! GPIO?

setting applies to all slave ports.

NX




S32K FlexNVM({&FH--Data Flash vs. {R}#JEEPROM

S32KZFIMCURIFlexNVM FTLA# 5> X F3{EData Flash &2 EEPROM& % EEPROM Only OE?J?DE%SU%
(backup)Flash

Data Flash FAFREEFIEABHIEUE.

- e.g. HEEHERHERERERE 64 KSaEEEEDM 64 KB Data

) %%EZ "B ZEﬁﬂngﬁﬁz(seCtor) 4 KB FlexRAM t 4 KB FlexRAM
RHIEEPROMNI BB FRIFIMEEFRIEHEICR EEPROM_RAM Available

- e.g. (TEIUEICR, BEEL
— 2/4KB FlexRAM(FBYEEEPROM_RAM SR 4IRS B =D BIFlexNVMeR

« No Data Flash - 64 KB Data Flash
storage. with 2 KB individually

- FPMI I ERAM—EIEIFIEEEPROM, FiEfSSEEEPROMABRESZLAIREN{RTD erasable sectors and

1K P/E cycles each.
1&#|EEPROM {$E/Tips:

- /R SEEPROMAY, M@ EFCNFG[EEERDY] #HiA E—IRBAEIER L4 E NEEPROM - EEPROM with 64 KB - No EEPROM.

backup FlexNVMeR, FUESHCPURIZHardFaultREs; FlexNVM backup. - 4 KB SRAM available
g TN . - Roughly 100K record for other uses.

- 1= EEPROMfEREEIT ARFlashs> Xas<> (partition command)sEil, 73 X(EERIFED-Flash updates for a full 4 KB
IFR7; EFnX, BERZBIKEEPROMEEE; ;nggféanfrﬂﬂrﬂaﬂgw -

- B2, BEENAEIC- (REV 1) image, etc.

15  EXTERNAL USE x


https://www.nxp.com/docs/en/application-note/AN11983.pdf

S32KZEFIMCURIE IS5/ (Reset & Boot)iTiE

Table 23-1. Reset sources

Reset sources

Description

POR reset

Power-on reset (POR)

System resets

External pin reset (PIN)

Low voltage detect (LVD)

Watchdog reset

Loss-of-clock (LOC) reset

Loss-of-lock (LOL) reset

Stop mode acknowledge error (SACKERR)
Software reset (SW)

Lockup reset (LOCKUP)

MDM DAP system reset

Debug reset

JTAG reset

This MCU supports cold booting from internal flash memory.
When the MCU boots from internal flash memory, the reset vectors are located at address

0x0 (initial SP_main) and 0x4 (initial PC).

The MCU also supports boot from RAM by relocating the exception vector table to
RAM. This is implemented through a programmable Vector Table Offset Register

(VTOR) in NVIC module.

The MCU supports serial code download via
* CAN
* LIN
» SPletc.

+ CPUNEfURIE(Reset

== =
BEEN M ARE Y=

- sﬁ:’%@ BEATIMCU AT R 2532K RIIMCU [E 5T FE R BIRGTAAFIZIRAM ST T %

16 EXTERNAL USE

1.

2.

A system reset is held on internal logic, the RESET_B pin is driven out low, and the
SCG is enabled in its default clocking mode.

Required clocks are enabled (core clock, system clock, flash clock, and any bus
clocks that do not have clock gate control reset to disabled).

. The system reset on internal logic continues to be held, but the flash controller is

released from reset and begins initialization operation while the reset control logic
continues to drive the RESET_B pin low.

. Early in reset sequencing, the NVM option byte is read and stored to the flash

memory module's FOPT register. If the LPBOOT is programmed for an alternate
clock divider reset value, the system/core clock is switched to a slower clock speed.

. When flash memory initialization completes, the RESET_B pin is released. If

RESET_B continues to be asserted (an indication of a slow rise time on the
RESET_B pin or external drive in low), the system continues to be held in reset.
Once the RESET_B pin is detected high, the core clock is enabled and the system is
released from reset.

. When the system exits reset, the processor sets up the stack, program counter (PC),

and link register (LR). The processor reads the start SP (SP_main) from vector-table
offset 0. The core reads the start PC from vector-table offset 4. LR is written to
0xFFFF_FFFF.

. If FlexNVM is enabled, the flash memory controller continues to restore the

FlexNVM data. This data is not available immediately out of reset and the system
should not access this data until the flash controller completes this initialization step

as indicated by the EEERDY flag.
o —

Reset_Handler

@ Hi CPU 2

@WF CPU A # 72 R1"R12

@444k SRAM # ECC

@YIRGALHER

/

ORGHI

CIEZ T init_data bss )

(DFTFF CPU 4 7 7

@k B AR main () B¥

@#Ih 1k CPU RG]



http://mp.weixin.qq.com/s?__biz=MzI0MDk0ODcxMw==&mid=2247484996&idx=1&sn=1d18b1781a491406524fc230b84e9c98&chksm=e91242c2de65cbd40ded82a660927c9eea2016abf2e74259e494be4b0fa34a038050bf2ba810&scene=21#wechat_redirect

S32K14xZ5MCURYRI i 148
- S32K14xZRFIMCUB ST E /T Ha] LU%SHE

- 48MHz FIRC(EAI/GHIZAIARTEHIR)

8MHz SIRC

4~40MHz XOSC (5 BRI HHFITCIRERR)
SPLL({Z5RAI8H)

128KHz LPO({EIH#ERTER, BT fIRTCFIWatchdog & £ At §h)

- SHREZ 1M o3MEs(DIVEIL, MrnaILA=
F PRI HSREREIMRER

+ HSRUN, RUNFIVLPRIZZ\EZBEMAINZ ..
AIEP(CORE_CLK), SZiT$H(BUS_CLK)F S
Flash T{EBJ$H(FLASH_CLK)ECEZ5778,; M
A LASEIANE) TR RIURIRIIRIR TR

- {XHMEBXOSCHRI{EASPLL{ZREEATH; -

For more details:
» Reference Manual(S32K-RM_Rev9.pdf)

> (REV1)
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http://www.nxp.com/assets/documents/data/en/application-notes/AN5408.pdf

Mgl = Hﬁ‘F(ClOCk gate)FILNEERI$h(Function Clock)i%iE

S32K§ MCUE’J)5

*E k% Hﬁ | v \H Bits 31 30 29 28 27 26 25 24 23 22 21 20 19
PCC7 :
R c
pPCC o« § N . s
ﬂ%@&ﬁ?Uﬁ%?ﬁI — iy
Chip-specific clock — to module
* Gate interface clock Reset 1 0 0 0 0 0 0 0 0 0 0 0 0
[CGC)
Functional clock control (when available) Bits 15 14 13 12 11 10 9 8 7 6 5 4 3
- MCUSIE, ﬂxwmaﬁ%ﬁ; . e o] :
(disable), FEL,UE —%1 IR ore_ e w
1 1
12k x5 1«75 =] H '\ﬁ NN ¥%%)b ﬁ7lij’_' 1% Clockoption 1 " Rst 0 0 ©0 0 ©0 0 0 ©0J]O0 0 o0 0 0
yz\ﬁﬁ}A/ \l jj: Hj.% Elgl{ﬁﬁb %\)rl\J Clock option 2 o010
Fr=Ebus error, HACPUPITHL o o TS
= Clock option 4 A
HardFauIt ok opion o :
G l% ! Clock option 5 101 [FRAC, PCD]
/\ i I Ab Clock option 6 31 Present
E H bH\ ci ! 1o PR This bit shows whether the peripheral is present on this device.
N ock option 7 1
u n Ctl O n C I OCk /I 5 *q] %Tz Ob - Peripheral is not present.
y L :I: I [PCS] 1b - Peripheral is present.
Al I I l I LX SA7 IEEEE 30 Clock Gate Control
! T CGC This read/write bit enables the clock for the peripheral.
—_ a Eﬂg l L$]9&$:F H EngJ ﬁg — = Notall modu-le functional clocks have a di\t'ider oran ex‘femal clock option. 0b - Clock disabled
+|-_t i =rcelcock gy inteenalbuslinteracsidoc o nodiilis sz ets andlioaic 1b - Clock enabled. The current clock selection and divider options are locked.
Ej- ; }\ %% EI Eg Functional clock = Clock for module applications (Not all medules have functional clocks.)

; 2 A 26-24 Peripheral Clock Source Select

1 9: FZ

r% él_ }ﬁ*u H 99 12 PCS This read/write bit field is used for peripherals that support various clock selections.
1’E)}ﬁ$)\Aﬁ'ﬁ 1&?? IjJ This field can be written only when the clock is disabled (CGC = 0).

000b - Clock is off.
I 001b - Clock option 1

. 010b - Clock option 2

- Max 115.2Kbit/s UART .VS max ?éag:g:ggﬁgggggi
ZOMblt/S SPI 101b-CIock0§tion5
110b - Clock option 6
111b - Clock option 7

h
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S32K14xZR5IMCURSTHEEECFIR
Mcummﬁﬁi\ttﬂﬁﬁﬁmmﬁ. S32K1xRFLRE

i
%

Table 38-4. Module operation in available power modes (continued)

Any RESET Modules VLPR' STOP(STOP1/ vLps' RUN HSRUN
HSRUN#&Est CraaL
- BEETIERN, WIISPLUSXOSCIBMMIEARAS B, AILICPUE nSTors
721112MHz, NIRECPUITE MRS, EWM FF(LPO Clockas |Stalicin | OFF FF FF
- HSRUNBRT, F3Z#¥CSECHIEEPROMIZIFISIRIE; e Sroe
Clocks
RUN E:T:t \ HSRUN 128 kHz LPO FF FF FF FF FF
- EXEFER, HAETLRESPLL, SIRCHEFIRC, BATIHREA e i o = i
80MHz; | FIRC OFF 2 FF OFF 2 FF FF
_ System oscillator (OSC) OFF * FF OFE ° FF FF
* —t SCG Only SIRC is All clock Only SIRC is available All clock All clock
VLPR &z} el available available  |available
B S—y= s 'PLL*DHRC&Q"%BXOSCL\Z‘ZJﬁ%|EI: FEL\/L- Core clock :sthsZOLnr:);)(SIHC OFF OFF ?F?Ll\::; :mx ;I;IfLI\'LZZamﬂx
' e (ARG g a |
- source)
| Flash clock 1 MHz max (SIRC |OFF in STOP1, |OFF 26.67 MHz max |28 MHz max
VLPSigist e~ s o
- (EUEEEINER, S32KRFIMCURISRINFEIER; o)
- IERTLERERXFSIRC gg{%@ HME—LVHNLPUART, LPSPI4k Sysemelock R e 1O o PlLasa |Piaa
SIfE, NmEpeSIRCHEESIRC %%aﬁrp; (oG pemsouree S48 U cource)
e source)
ST0P1 *;it Bus clock 4 MHz max (SIRC OFE in STOP1, OFF 48 MHz max 56 MHz max
- {E1H4831, FIRC, SIRC FIXOSC A4y F mmasowee  Srore oo Mz source)
. . max (PLL as a
- PIZATED. FlashBS#0 R REFNSZeAT K7 source)
STOP2t&E
- {21801, FIRC, SIRC #1XOSC B$HE] A CSEc (Security) or EEPROM writes/erase will trigger error flags in HSRUN mode (112 MHz) because this

- RIS R GRS IR

use case is not allowed to execute simultaneously. The device need to switch to RUN mode (80 MHz) to

- TIEX
- HSRUN > RUN > STOP2 > STOP1 > VLPR > VLPS(~uA)
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execute CSEc (Security) or EEPROM writes/erase.



DMAMUX & eDMAZSIR e —

Serial Wi

{ 7]CrossbarE|’JMaster(M2 T;ELit?:CPU?‘%'iE’J"‘SZ}ETﬂx%gIJJEu, B/ CPU
Wrloading, EEMCUTEHEE;

i?vftx{#m?i:}z%@#%u(qﬂliﬁ) B E BB HERE (linking )i A& DMAIE X
- 1%8,16, 32-bit AIEEHUREE
- 4(S32K11x)/16(S32K14x)DMAIEE |

- XFFFEIR(minor & major JEFR T

- SHEPAFZEF (circular buffers) — w0

B/ DMAEIE SR E R EERE IS o] LABL & 8e R 29T ; S S

SEBERIG: TR R e e

DMA {Eamasteri&EizZlcrossbar switch. e o [l A (e [ (SRR o s
CPU and DMA BJLAEBTAE)IAEAYcrossbar slave, e.g. SRAM_U vs. e en el

SRAM_ L

DMAMUXEZEDMAIBERIfNA R SO —— T owsan | o —
eDMAIEI TCOR BRI B A0 B =E T | L |
Source | — E
e.g. Ram Destination Source # D - g
0xAB13FFFO0 e.g. SPI register _ awayss

OXAB13EEET DMA Controller g

OXAB13FFF2 0xAB13FFFO OxAB13FFFO s

OXAB13FFF3 e |

0xAB13FFF4 OMA charnel 4

OxAB13FFF5 e e A\ 4

EXTERNAL USE Figure 15-1. DMAMUX block diagram 4\
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IRPALLBER(ACMP)IRIR

. #FRail to Rail OV-5ViEH I

. 8 MACMP &EiE

- EER)8-bit DACF=A LIRS E

- XFRRREIETC

. #EHEIIPDB & LPIT phscE OiE

- XFEFLPTMRERZS A LLIR

. LEREREHZEFTM, TRGMUX SiEMCUS B

- VLPSIEI FERILALIhEET/E, MNmA{E(RIhFEIeRE R
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Raference Input

0

Refaronca IAput

Rafaranca Input

Rafarence Input

Raforonca [hput

Rafaranca Ipput

o0 | Cn | = 0o 7Ol

Reference Ipput

Rsfarence Ihputls

|
v |
Ini1 |
l VOSEL[7:0] :
-~ MUX |
( 3 |
8
! X o |
= DAC output |
L |
H bAc |
|
|
PSELZ0 |
INPSELT1:0] |
N |
- CMP |
s |
-5 _
£ IRl |
™= Samplg input
- I |
_'_,.4-"
_ —ANMUX L - RO |
2 cmp and e .
control =
- X |
=
) g h[\ i curg |
b
b4 -
= |
=
L |
|
= |
MSELIZ0] INNSELTI-0] |




S32K ADC & PDB#=EIR

PDEBO CHO trigger

%ﬁﬁ”ﬁu-bit@;’tiia_%ﬁ%%sm ADC, YHFEEN

10-bitek & 8-bit DR LAIE B FIREE,; Posopess

BEIITETCRFE (right-justified unsigned )25 5% DB — oce
SRR B E LR R ; [Fosan | ">
S32K14xWNADCHEIR ST 15354 (interleave ) RAFIEE ; - ) o
o] B &SRR [AJAN4E 1 2 (sample time and conversion TRGMUX x-S

Speed) .._IE ADHWTS Qxx

ACK[15:8] Chi

EZ?%E?T@%EJZ/ EE1¢:|Zi,] ;T_IGEJZ*T' (W3 I:Fl |7—H:|: l']:: W out56 Trigger_in0 Clumemd 1 pcr:: :;m?ﬂ] ADHWTS I:P
TSR BB DADKR RROBERIEN ||| =2 i E{)
o m

HIPDBHERFI TRGMUXECE) {Eele] o v ool fppurs
ﬁ?—r)_%)ﬂtﬁiﬁﬁﬂtbi RKRTF. IMF. FF, SeEREEETD oo e
HUI in34

SIFEH2/14/8/16/32)R KA HIHINGE; o PD::::::ZT"' S
HERETSES BB EVREFH/VREFL; ] |psnizn | oss 2 T g " ) o

Ry o S T ) H Tngger={21] SIM_ADCOPT [ADCOSWPRETRG
EROEIIAE, (RIEADCSIRERSES, sd e e

| SIM_ADCOPT [ADCOPRETRGSEL] | :D_.. ADHWT
é_mamux_mco PDB trigger

GEF3Tips: rounraren | |1

- £5=BLADC AADCX 1y, WA S32K SDK
R oA L, e eI

| SIM_ADCOPT [ADCOTRGSEL] |
Trigger Latching and Arbitration Unif*

- ADCEI‘J%ﬁGETvHZI@%@&%B@EﬁBk L,L,E%EADCU_IEﬂtﬂTﬁﬁjP\]*‘Bﬂ‘ﬂﬁEﬁ

@ﬁg@gz \*}iHQQI\DB{D ?Eﬁﬂ_ r%X1{ * The block depicts simplified schematic and doesn show detailed latching. Sea section "Trigger Latching and Arbitration’ of ADG chapter for details
- BT, BEENEAEIC-- Figure 38-2. ADCO_PDBO0 ADC Triggering scheme example

(REV 0)
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S32KERIZEIEIR Z FlexTimer

. S32KZ5MCU FlexTimerERTSEINELIS 14

- One 16-bit counter in each module

- The counting can be up or up-down

- Each channel can be configured for input capture, output compare, or PWM generation

- PWM Modes: Edge Aligned, Center Aligned, Combined, Complementary

- New combined mode to generate a PWM signal (with independent control of both edges of PWM signal)

- Complementary outputs, include the dead time insertion
- Up to 4 fault inputs for global fault control

- Dual edge capture for pulse and period width measurement

FlexTimer Module
selection

Capture
Mode

Mode
select
input

caplure/out

put

compare/P

WM

Polarity.
select

- FTM1 & FTM2 with Quadrature decoder with input filters, relative position counting and interrupt on

- Dynamic synchronisation in HW or SW trigger mode

. S32KZE%IMCU FlexTimeriERIZEE1=

Parameter K116 K118 K142 K144

K146

K148

FlexTimer (16-bit counter) 8 channels 2x (16) 4x (32)

6x (48)

8x (64)

SEEFFIexTImerEISIEFH SELITHASC:
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(REV 0)

Combine
Mode B R e e e ] -~ —
Dual-edge
Dual-Edge Capture .

Quadrature

decoder
no clock selected —_—
(FTM counter disabls) N L
FTM input O \y
fixed frequency clock
external clock [[synchronizer | ey
2 0 (1,2,4,8, 16, 32, 64 or 128) W
phass ]

FTM counter

MOD

I \ pai channels 0 - Ci " I ; combined and
— Channel Compare/match H complementary.
SR BNE reqisters 1 PWMs are

1504, ELS0E] 3 =
PRI ELS 1 4 » channel 0 -—l-_cHo'rmG R gmuug_d by
¥ internupt pairs
dual adganapt e [ 1
3| mode an {
et  2nd input output modes logic |
(generation of channels 0 and 1 outputs signals ig output - channel 0
compare, EPWM, CPWM, Combine, and Modified[Eombine | { @utput signal
PWM modes according 1o initialization, complementary mode, | iy channel 1
inverting, software output cantrol, deadtime insfirion, i output signal
output mask, fault control and polarity contrgl)
¥

CHIF T\, channel 1 N
Ly | channel 1
CHIE ¥ interupt GHITAIG— /| ‘maichingger

Features and Operation Modes of FlexTimer
Module on S32K

1. Introduction

This application note describes the multiple features 1
and operation modes of the FlexTimer (FTM) module
supported by code examples and oscilloscope
snapshots. The FTM module is used on many Kinetis
and Vybrid MCUs. However, this application note is
primarily focused on the S32K product series of 32-bit
automotive MCUs. The FTM module is an enhanced
version of the Timer/PWM module (TPM) that
provides new features for motor-control, lighting, and
power-conversion applications. The key enhancements
are:

Contents

-

42 Fault control feature............

43, Updating FTM registers....

* Signed-up counter 44.  Global Time Base (GTB
45 ADC triggering by FTM

5. Revision History..

* Hardware dead-time insertion
* Fault-control inputs
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. S32KZE5IMCU BILPITERIEEIhEEIS 1%
- LPITR— 32-bitfY{KIFEE AP i Ert 28
- ANITEE, ahEEMSIAYAERFIRBFIRERISR
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S32KERIZEESAZ LPITFILPTMRERTC

- 3X#FDMATIRE

- ZFFEIERER(chain), “Hp64-bitERTRR/ITELES
- SRR RN A H B TRIGMUXRER

. S32KZFIMCU BILPTMRERISEThELIS 1%
- LPTMRE—/M6-bitf I EAERtes

- SZHSBKHITENLRE
- AliERERY BR U R P IR Rt — 7 B T AR UE & LR E R

- SRR A

HA;

- XIRTCHMES
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. S32KZE%FMCU IRTCERIZEINAEEIS L
- RTCE—/N32-bitfyfbit#4se, #ifih(alarm)IhAE;
_ THEHMNIBRTC. CLKINEI32.768KHZz S BAT S E S A4y EsCEn

1% (RTC_CLKOUT):;

_ .
I

SCHT A E]

Async Reset

External Trigger Inputs

(per channel) Sync

'ed Reset o all Timer channels

p—Trig Out 0
m [ e

I Trig Out 1
Timer Channel 1 Pre-Trig Oul
»—-‘ k—o
| Trig Out 2
Timer Channel 2 Pre-Trig Oul
| Trig Out n-1
Timer Channel n-1 Pre-Trig Out
Synced —L—<

—
) Global
Synchronizers
Global
Intermupt 9! Low Power
| Clock Gate
Bus Clock ——»| [F:I:;Ii.l::ra
Chamnel Registers
1PS Bus <:> el Aot yrehonizer
External
Triggers
(per channel)
Previous
Timer Channel
Freeze Timeout
I

A

LPIT

Channel

Timer Channel n

Counter Value Counter

Triger Rsig !
Eie | Trigger

Control

Select

syNe Registers
Peripheral Clock —————— m T 7
Load  Enable
Timeout | 32-bit Counter

— Pre-Trig Out
Trigger Out i =
(s ﬂ +——> Trig Outn

Logic that is in every Timer Channel

Table 47-1. Pulse counter input options

LPTMR_CSR[TPS] Pulse counter input number Chip input
00 0 TRGMUX output
01 1 LPTMR_ALT1 pin
10 2 LPTMR_ALT2 pin
11 3 LPTMR_ALTS pin

48.2.3 RTC signal descriptions
Table 48-1. RTC signal descriptions

Signal

Description

RTC_CLKOUT

Prescaler square-wave ou

32.768 kHz clock

48.2.3.1 RTC clock output

The RTC_CLKOUT signal can output either a square wave prescaler output

tput or RTC

h

(configurable to 1, 2, 4, 8, 16, 32, 64 or 128 Hz) or the RTC 32.768 kHz clock.

P
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S32KZR5IMCUHRJFlexCAN f=iR

S32KZEFIMCURIFlexCANEEIR 7 CAN-FDFICAN 2.0A/BHIHYHE

*B_T;ﬁéﬁﬁmﬁi, T-bit—tin'neAdetection‘ p “Free” trafmission . :n-bit-timeAdetectio:
s . Arbitration phase ACK phase
i REUE, | Avoiraton phase| | AcKphase_|
\ FAN 7 7
4 4 a4

0~64BEIEKE;
AR B SRR,
PIESHEEAE
FAISO11898-11x
RE AR E (S8 (MB-mailbox) LA /452X010 8116) 8210164 5418
SAMBEI LIS R E ARIREE I, SRS
IZATAT FE#R TX/RXFRTFIRX IDFEKBCE

MBO~MB5T] AL S JIFIFOLEEH XI5 DMAE I (CAN 2:0iEEN)

SEARIRX FIFO IDIERINEE, ATLASIISFSIATTEEAI128N RN/ 256 MR ENTELE 512/ 8-bitZp 5
IDPCECSA ;

SZHFSTOP{RINFEIETURE A IREETBE(not VLPS);

Table 53-1. FlexCAN instances and features

up to 1 Mbit/s

E=0]1A8Mbps(CAN-FD):

up to 1 Mbit/s and higher up to 1 Mbit/s

Chip Instances Number of ISO CAN FD PNET feature | External time | CTRL2 register
Message feature ! tick 2 reset value
Buffers (MB)

S32K116 FlexCANO 32 MBs Yes Yes Yes 0x00A0_0000
S32K118 FlexCANO 32 MBs Yes Yes Yes 0x00A0_0000
S32K142 FlexCANO 32 MBs Yes Yes Yes 0x00A0_0000
FlexCAN1 16 MBs No No No 0x00B0_0000

S32K144 FlexCANO 32 MBs Yes Yes Yes 0x00A0_0000
FlexCAN1 16 MBs No No No 0x00B0_0000

FlexCAN2 16 MBs No No No 0x00B0_0000

S32K146 FlexCANO 32 MBs Yes Yes Yes 0x00A0_0000
FlexCAN1 32 MBs Yes No No 0x00A0_0000

FlexCAN2 16 MBs No No No 0x00B0_0000

EXT E R N AL U S E S32K148 FlexCANO 32 MBs Yes Yes Yes 0x00A0_0000
FlexCAN1 32 MBs Yes No No 0x00A0_0000

FlexCAN2 32 MBs Yes No No 0x00A0_0000

On FD

Access to and from the internal interface

Peripheral Bus Inlerface bus (clocks, address and data buses,
Clocks, Interrupts | Address, Data interrupts, DMA and test signals)
Bus Interiacelnit Vo] | Embedded RAM dedicated to the FlexCAN
o
Hool Inatace ! ram Message buffer selection for reception and
transmission (arbitration and ID matching
T Ax algorithms)
Arbitration Matching
Protocol Engine Serial communication on the CAN bus
(RAM access requests for rx and tx frames,
CAN Tx CAN Rx rx messages validation, error handling)
| CAN Transceiver |
CAN Bus - —
- SOF ‘Datafield (upto8byte)  .-*°  ACKfield :
- Arbitration field ;CRC field e EOF :
. Control field . et (IMF)
- SOF “Control  "-.  ACKfield
- Arbitration field : field . EOF
: Control field  : 8-byte . (IMF) :
. . data field . .
- CRC field . .
SOF Control field ACK field
Arbitration field 64-byte data field EOF
Control field CRC field (IMF)

Faster and longer: Larger payloads improve the protocol efficiency and lead to a
higher throughput



S32K ENET—LAAMiE R

MILBMII
receie
interface

i
MIRMII
transmit
interface

PHY
management
interface

L J

 uDmMA || TCP af::?;:] MAC
: 5 engine
S32K148 EET—/MOMOO-Mbit/S LAIKIMAC, SCI3AN 4% | | | _functions
EREENNTNBEER: eg. IP, TCP, UDP, and ICMP; 25a : o RX control
*I”**&E’JIEEE 802.3tMNASE, IRHBISAZAER. METT. 532« ‘[ periormance 14—
CRCE RGeS ©Fs || 1T e
- THEENAELE10/100M-BitstEz; ' |opatom ; —
~ $3%10/100 Mbit/s 23X THINEN T1B(= Nl
- $F4-bit MIIFD2-bit RMIFEOSEAKKI & 28k _5s | . N[ oo TX control
- FIEEE 802.1Q VLAN-tagged fifi - i e ‘{ T Setimivaton (11T
- FRAPIEREFR A E NI ey
- MDIOSZ#5IEEE 802.3 Clause 22f[IClause 45) \
i—sszK SDKEPEEEETEHZFreeRTOSWLWIPEI’\JTCP/IPTdJ\i}‘{ Conliguaion Lo » VDO
__”ﬁ&%j ":% )
%LAﬁlﬂ%ﬂFﬁ’lOOBASE -T1% foﬁEl’Jﬂéﬁ%&S&i Tl Y
IE):jj1 00 BASE TX*TI % %, Register interface
%L/qulx_x] ;ﬁﬁg L {yg‘zj:%uﬁ“iuuﬁ“g 1%, 57 T RBHEE Figure 52-1. Ethernet MAC-NET core block diagram
5&
B IASEZELUKRIIASE, eg. NXP TJA1101F0TJA1102; e
- BT LUKMIBIASE, eg. NS DP83848C; e
RAGSELAIARISIA, eg. NXP SJA1105; i T e N
>ooco| CON L ﬂ BR PHY xMii2 SJA1105
—_"_LE:‘Z—’_ TIJA11I-]|D ;1| MwRMI
mﬁﬂ | ereny *Mitt
EXTERNAL USE S
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S32K FlexIO &1k

- FlexlO = Flexible Input and Output, EvE T 32-bitFEITF% 52.1.1 FlexlO Configuration
1\ ET_ |fter 16 bitElTE tlmer S&FMCUsS|EII/O Table 52-1. FlexIO Configuration
I:

M _JL,LEMfF@EENE*BJ EIFITIAEIMEG mes T e T
y _.]-—)Hj’fﬁm \mi F QE&ZKEIJI&HZ/EHUII:H i - ﬂ
- AILAEHFRER SR TIEEIMY : eg. UART, SPI, 12C, 12S, T = 1]

ssssssss

LCD RGB, PWM. etc. T |
. EHFEBENE, TECPUTH, MfiANCPU loading; I — ==
- Y#DMA; | 'I‘-"‘I“I"‘al——-4|||| ro -
+ S32K SDKSSEAIIAAFIex ORI BB NIRRT [ = 11

llllll

TTTe T

Fiaure 52-1. FlexlO block diaaram

Use Case | Supported using FlexlO
usage

UART Two independent parts Transmit & 50% = Allows polling and interrupt mode
Receive: = Configurable bit order (bit swapped buff MSB first)
One Timer, One Shifter, One Pin (TX) « Multiple transfers can be supported using DMA
One Timer, One Shifter, One Pin (RX) controller
+ Does not support automatic insertion of parity bits
» Wi Wi Stales ‘ ‘W W‘ ‘W| SPI Master Two timers, Two shifters, Four pins 50% CPHA=0 and CPHA=1 supported
| @D Frequency 375 OkH 375 ok 375 0k 375 ok 0.000 +v1.73800 IM 1M points
W| SPI Slave  One timer, Two shifters, Four pins 33% CPHA=0 and CPHA=1 supported
. 12C Master Two timers, Two shifters, Two pins 50% FlexIO inserts a stop bit after every word to
* T’ps . %?FleXI OEI\J1§% 1 1% %L/L | J %%18 generate/verify the ACK/NACK
(REV 0) 125 Master Two timers, Two shifters, Four pins 50% Data transfers can be supported using the DMA

\r
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S32KZE5IMCURYHEBH ISt

. S32K1EFIMCUZHE3.3VHI5VE S {itH(VDD);
FARRIE;

- HAVDDE/MPEE—N0.1uFHI5ZEE (bypass) EFBEE

- £4:DC-DC/LDOR kI VD DAIVDDARIIEIN—~0uF

RYERE(bUlk) B, BFTEIRRVIRE

: VDDA/VSSmVREFH/VREFijADC/ACMP%%Ea, B, R
HFEfELDORIRMRE, AIIEE

- *EMEEJ?VDDA&VREFH '5"‘51—7—EEJ?VDDZ B)R i—L'l“’ﬁOQEE,I}E_JZ% 2‘2

HT{F%E8E;

HThRE Eu:%ﬁi‘_*:F?}Eﬁ(l:lﬁﬂl]aaﬂfz%ﬂn\ *‘%;E JAERIOS | Fa

CORRECT

NOT CORRECT

Figure 3. MCU power supply ramp rate
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NOT CORRECT

Non strictly rising ramp
- Out of Range

NOT CORRECT

H
=—'%)

83

VSSA  |Analog
Ground

VREFL |ADC
reference
voltage
low

$32K1xx S32K1xx
VDDA g VODA/VREFH
VREFH
| Ouf 100nF
=g v
£l VSSA/VREFL
VssA
77
Power | Descripti | Voltage Bulk/Bypass Capacitor for domain Decoupli | Characte
Domain |on ng ristics
Package
Capacito
176 144 100 64 LQFP |48 LQFP/ |32 LQFP/ |,
LQFP LQFP LQFP/ QFN QFN B
BGA per pin
vDDX' Supply 5V/3.3V [10uF 10uF 10uF 10uF 10uF 10uF 0.1uF X7R
voltage Ceramic
VDDA! Analog 10uF 10uF 10uF 0.1uF X7R
supply Ceramic
voltage
VREFH' |ADC 0.1uF X7R
reference Ceramic
voltage
high
Vss Ground |GND V8§, VS5A and VREFL must be shorted to GND at package level.

1 VDD and VDDA must be shorted to a common reference on PCB. Appropriate decoupling capacitors to be used to filter

noise on the supplies

Table 1. Absolute maximum ratings

Symbol Parameter Conditions’ Min Max Unit
Vpp? 2.7 V - 5. 5V input supply voltage —_ -0.3 583 \
VREFH 3.3 V /5.0 V ADC high reference voltage — -0.3 583 v
IinuPAD_DC_ABS® Continuous DC input current (positive / — -3 +3 mA
negative) that can be injected into an I/0
pin
Vin_pc Continuous DC Voltage on any I/O pin —_ -0.8 5.8° Vs
with respect to Vgg
linusum_bc_aBs Sum of absolute value of injected currents — — 30 mA
on all the pins (Continuous DC limit)
Tramp® ECU supply ramp rate — 0.5 V/min 500 vims | —
Tramp_mcu’ MCU supply ramp rate — 0.5 V/min 100 V/ms —
Tal Ambient temperature —_ -40 125 °C

h

P
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. S32KZEFIMCUZIFIMERA~A0MHZII TS B A B8R (Crystal i)
)\‘JZ%E‘—chE‘j“50(S32K1 4x)/48MHz(S32K11x) 8975 BT
EINERRFSERTHR;

Li#%.ﬁﬁﬁ%ﬂﬁﬂﬂ BEABRRN R F 7S, ERINEREIESE
EEBRIR %@@EJ&IE,

- EIFERERMER, EXTALYERfIN, XTALS|MIEZSEDE];

- B e EBE T (L ANCANREANLAAR AT, A LAEFRRISEERR
A8MHz SIRC‘JZ%48MHZ FIRCEI$MEAZRGS =M, LIRRERSFINGE, F
RS R FZEMCHIE;

. Ej‘.{iﬁl{; EEIRNREEIIMCUS ). BiSEEZBMLIESERT
Be/J,

Table 18. External System Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
S$32K14x | $32K11x $32K14x | S32K11x S32K14x S32K11x
fosc_hi Oscillator crystal or resonator 4 — 401 MHz

frequency

fec_extar  |INput clock frequency (external clock — — 50 48 MHz 2
mode)

tic_extar  |INput clock duty cycle (external clock 48 50 52 % 2
mode)

tost Crystal Start-up Time

8 MHz low-gain mode (HGO=0)
8 MHz high-gain mode (HGO=1)
40 MHz low-gain mode (HGO=0)
40 MHz high-gain mode (HGO=1)

1.5
25
2
2

ms 3

1. Foran ideal clock of 40 MHz, if permitted by application requirements, an error of +/- 5% is supported with 50% duty cycle
2. Frequencies below 40 MHz can be used for degraded duty cycle upto 40-60%
3. Proper PC board layout procedures must be followed to achieve specifications.

30 EXTERNAL USE

XTAL

EXTAL

$32K1xx

Figure 2. Reference oscillator circuit

Feedback Resistor

RS Cara

\

RF X1

1
:I Coxac
—LH /J7

* When Low-gain is selected, internal RF will be selected,
and external RF is not required.

* When High-gain is selected, external RF(1M Ohm) need
to be connected for proper operation of crystal. For
external resistor, up to 5% tolerance is allowed.

Crystal / Oscillator
—_—

O

GROUND via

XTAL

EXTAL

e | L

GROUND
plane

Figure 3. Suggested crystal oscillator layout

532K1xx

h 4
P



S32K11xZEFIMCU{Y 5 SWDIEIREO ;

FSWDFIJTAGEHIZOFIETMERER
EiEl;

SRR 88T (EkiLauterbach, J-LINKZ)

S32K
(trace

S32KHRFIMCURISWD/ITAGIEIR Mgt

- SWDEJUTAG(E
- ERASWDEORLATERTMCUS |§);

EOBERESESHE/E(VDD,
rt% ﬂ_’,G%D %ﬂﬁ%

HEEIT).

S32K48 onvii

- ETMERERVEIAINA

bR e
M 3=

SEREITER),

.Hn?il_ii

_Eﬁ?ﬂix‘a%l)gfﬁ

?(RESET Fﬁ?ﬂﬁﬁj‘ﬁ@&ké{_LMCU)L,Uiiﬂﬂ? 2]

(SWD—SWDIO*DSWCLK JTAG—TMS, TCK, TDI%I:I

TDO);
- HRVEUS32K14xEFMCUEIKEOB KRN T

J3 VDD
5
0—4—T JTAG_TMS/SWD_DIO
O = D_CIK
3
p _ _
o2
O [ TRESET®
VDD
HDR 1X5 iy GND
SILK = SWD TP2 TP3
[ ] 2 R25
10.0K
Ja
1 2 JTAG_TMS/SWD_DIO
3 4 ¢ ¢ JTAG _TCLR/SWD _CLK
51996 JTAG TDO
7 88 8 R32 0 JTAG_TDI
RESET b
9 5ol 10 _
= HDR 2X5
GND SILK = JTAG DEBUG INTERFACE

31
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fRMCU
Déztlﬂn

VTref

GND

GND

KEY

GNDDetect
GND/TgtPwr+Cap
GND/TgtPwr+Cap
GND

GND

GND

1 D D 2 TMS/SWIO

3 D D 4 TCK/SWCLK

5 D D 6 TDO/SWO /TRACECTL / EXTa
7 D D 8  TDI/EXTb/NC

9 D D 10 nRESET

11 D D 12 TRACECLK

13 D I:I 14 TRACEDATAD

15 D D 16  TRACEDATAL

17 D D 18 TRACEDATA2

19 D B 20 TRACEDATA3

Figure 4. 20-pin Cortex Debug D ETM connector

Table 3. JTAG signal description

JTAG Mode SWD Mode Signal

TCK SWCLK Clock into the core

TDI JTAG Test Data Input

TDO SWv JTAG Test Data Output / SWV frace data output
(SWO)

T™S SWDIO JTAG Test Mode Select / SWD data in/out

GND GND

The pull up/down resitors for the JTAG signals are included internally by the default pad configuration. See the device reference

manual and datasheet.

Table 56-1. Supported debug interfaces

Chip Supported debug interfaces
IEEE 1149.1 JTAG Serial Wire SWO 4-pin parallel trace
Debug(SWD) port!
S32K116 No?2 Yes No No?
S32K118 No? Yes No No?
S32K142 Yes Yes Yes No
S32K146 Yes Yes Yes No
S32K144 Yes Yes Yes No
S32K148 Yes Yes Yes Yes

3v3 1

Ntrst 3

TDI /EXTb / NC 5

TMS/SWIO 7

TCK/SWCLK 9

RTCK 11

TDO/SWO / TRACECTL / EXTa 13

Figure 6. 20-pin IDC connector

VTref

GND

GND

KEY

GNDDetect

Figure 5. 10-pin Cortex Debug conn

nc /NSRST 15

NC 17

NC 19

oooooooooo

D 2 33
D 4 GND
D 6 GND
D 8 GND
D 10 GND
D 12 GND
D 14 GND
D 16 GND
D 18 GND
D 20 nICEDETECT

ooood
oooon

ector pin layout

10

TMS/SWIO

TCK/SWCLK

TDO /SWO / TRACECTL / EXTa

TDI / EXTb / NC

nRESET
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S32KZFIMCURISRIFINMIB | BRI & — 10K

. S32KZE5IMCURJRESETS [[I(PTAS) E— iR BE® RN ZBAZR55 ,, Tonautyouerseices
R BRae O TR

- FB EI’\JMCUE&?E%E%%RESETQH%HE{E\EE&W284\,%‘\2)%9‘%411%,%, HER B —

FlashfZfEEsHIia it SEMHS); B _L !
- ATRIEMCURSK I SETAE, HEFFERESETANE L3i—/N4.7K/10KQFEFRZ! $32K1 prsinnn —
VoD, ;aavazrﬂae—/.\c?ﬁ PRSP S AIGND (B R R A TR E S5 EMCUS (B oo
T E
- S32KZFIMCURINMIS |[I(PTD3)2ARM Cortex M4F/M0+ CPUR#ZA~
B] FEi P T (NMI—Non-Maskable Interrupt

)FEIEAN, HEEERY

Figure 8. RESET circuit

Table 10. General switching specifications

L = = ab - N . Symbol | Description Min. Max Unit Notes
- BUANMIRE 28R, BRI TRESET,; ’ b S
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 50 — ns 3
[ —
PORST | disabled, passive filter disabled) — Asynchronous path
| il I\ ! ! I hw_rst WFRST |RESET input filtered pulse — 10 ns 4
Yoo_rwlo ‘ e oo AT WNFRST |RESET input not fitered puise Maximurn of ns
(IDDIAS, bus

‘ clock period)

\

Vin L 1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In Stop and VLPS modes, the synchronizer is bypassed so shorter pulses can be recognized in
that case.

2. The greater of synchronous and asynchronous timing must be met.
3. These pins do not have a passive filter on the inputs. This is the shortest pulse width that is guaranteed to be recognized.

A N N |[(EEEEEEEE EEEEIEEEE R TR R 4. Maximum length of RESET pulse which will be the filtered by internal filter only if BERERRASIEEE] is at its reset value of
1'b1.

5. Minimum length of RESET pulse, guaranteed not to be filtered by the internal filter only if PCR_PTAS[REE] is at its reset
value of 1'b1. This number depends on the bus clock period also. [ifiSCESelmAMEMpUSENESRVIchNlcausEressl
| [ i BI2S0IS For faster clock frequencies which have clock period |ESSHRSRIIDEIAS] the minimum pulse width not filtered will
filtered by |1\Ité‘ d by | filtered by |unknown resel T v
hysteresis lowpass filter L lowpass filterhs‘lale P device under hardware reset S32K1xx Data Sheet. Rev. 11 019
< b Lan ] > 5 .11, 06/2
W W,
H—DH—PFHST FRsT 1w, NXP Semiconductors 23
, NFRST

Figure 10. Noise filtering on reset signal
A EEEEEEEEE—

EXTERNAL USE VO parameters

be 100 1 After this filtering mechanism, the software has an option to put additional filtering in addition 1o this, by means
of PCM_RPG register and/or PORT_DFER register for PTAS.
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- CAN bus S/ SEECURIBERENINEER I B et s ==
7%, HIED Z%LL——XY_ BEiSeE]. B e [ i
BinTiteeI5E. 1= REFT=; ool T L e

- CANGZEE %%Fi):EI’JH&Ea%(Transcelver) — 1 T e 2l __-mj_
mﬁzmcuzﬁﬁTTLEgS—G%EéUCAN busZ=45 T $ET7

J'_'L;EI'JCANHQZQ QDNXPEI’JTJA1042/3/4; S | )

° Z_CANIL:\QEEIJJE \_ﬁ?ﬂ_lﬁ'ﬁ 1:212005/328 o o N l:l——{ = | I g ¥
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S32KFRFIMCURYI2CIE(SIE IR ERigit

- 12CIE %% /9—=F (Master)Z )\ (Slave) &k,
SIS ERRT(100Kbit/s ) F SRR, % .

VDD

(400Kbit/s); = A

. |2 CI u\%j:ﬂ jj .—‘i FFIEQ:IFI:*@ (0 D) 9 |\M-|3 %}K SDA [Serial Data Line] i
FRIFBEA BESCIl S EE S ; y T L s

SCL [Serial Clock Line] }
]

Ll

Ll
¢
 J

- BRAYAY 7R 94. 7TKQ(EIRIE ) .
10KQ(FmEHETL) ) -

- 12CRLZSRATSDLFISCLER R ST

- RCRERTFIRBINGEIMSIERY R, B =
PEfESMNEBEEPROMZAEER (LA u
AT24C16/32)akE (S RkaR (ELANE AL R, ;
INERERHEIIEREES); L

Figure 18. Connection of 12C-bus devices to the I12C-bus
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AN5426

Hardware Design Guidelines for S32K1xx Microcontrollers

Rev. 4 — September 2019

1 Introduction

The S32K series further extends the highly scalable portfolio of ARM®
Cortex® MCUs in the automotive industry. It builds on the legacy of the KEA
series, whilst introducing higher memory options alongside a richer peripheral
set extending capability into a variety of automotive applications.

With a 2.70-5.5 V supply and focus on automotive environment robustness,
the S32K series devices are well suited to a wide range of applications in
electrical harsh environments. These devices are optimized for cost-sensitive
applications offering low pin-count options.

The S32K series offers a broad range of memory, peripherals, and package
options. They share common peripherals and pin counts allowing developers
to migrate easily within the MCU family or among the MCU families to take
advantage of more memory or feature integration. This scalability allows
developers to standardize on the S32K series for their end product platforms,
maximizing hardware and software reuse and reducing time to market.

Following are the general features of the S32K series MCUs:

* 32-bit ARM Cortex-M4 core with IEEE-754 compliant FPU, executing up
to 112 MHz.

+ Scalable memory footprints up to 2 MB flash and up to 256 KB SRAM.

* Precision mixed-signal capability with on chip analog comparators and
multiple 12-bit ADCs.

Application Note

Contents
1 Introduction. 1
2 S32K family comparison.........ccoeeenns 1
3 Power supplies 2
3.1 Bulk and decoupling
CAPACIIONS ....coeenvenreeeeereeenns 3
3.2 MCU power supply ramp
FALE. s 3
4 Clock Circuitry......cooeceveeeerieenrcnecssenns 4
4.1 EXTAL and XTAL pins............. 4
4.2 Suggestions for the PCB
layout of oscillator circuit......... 5

5 Debug and programing interface....... 6
5.1 Debug connector pinouts........ 7
5.2 RESET system...........

6 Analog comparator interface..

7 Communication modules....
7.1 LIN interface for LPUART
module... .13
72 CAN |nterface for FIexCAN
module...
7.3 Inter- Inlegrated CIrCLIIt IIC
7.4 Ethernet MAC Interface.........

8 Quad Serial Peripheral Interface...... 23
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NXP S32 Design Studio IDEIJJgERTIA

T NEEEEER;

. TAEXR/BRH;

- Eclipse REEMGNUmIFsFIVEI LEHE(GCC + GDB)

- £k S32K SDK (LN T 8 h Ve NEEF AR E T B--
Processor Expert;

- XIEFE=AFATIERER, BdLEFE=17TEHN

Eclipse fi{4 51\,

. Fi—HYECclipse RESHEINXPARR S ERMCU—eg.S32K,
Qorivva MPC57xx, S32R

Devices Integrated NXP Tools | Integrated NXP | Graphical Tools
supported S are
> 532DS for ARM- KEA FreeMASTER S32K SDK GCC IAR
° S 32 D S fo r Arm V2 O 1 8 R 1 I D E ° based MCUs  S32K1dx AMMCLb for KEA and ~ KEA SDK Greenills iSystem
L] 3 MACS57D54H 532K MCUs MACS57xx SDK IAR  Lauterbach

Traditional Approach New Development Environment

av234 . PBEandSEGGER  OpenSDA
owe PCS5éxx AS MPC5748G PT graph tools iSystem
o Architecture based MPC57xx AMMCLib for MPC56xx  MPC5746C SDK GreenHills ~ Lauterbach yclone
- 7 MCUs  S32R274 and MPC57xx MCUs Disb P& andPLS OpenSDA
532DS for vision S32v234 NXP APU Compill sion SDK ISP and APEX GCC  Lauterbach P&E Multilink
. . processors ISP assembler Linux BSP' graph tools P&E Cyclone
S$32DS IDE S32KELHRTM SDK k4
°
_ (REV UP9)
- (REV UP10)

\r
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https://www.nxp.com/webapp/swlicensing/sso/downloadSoftware.sp?catid=S32-DS-ARM_v2018
https://www.nxp.com/lgfiles/updates/S32DS/S32DS_ARM_v2018.R1_UP9.zip
https://www.nxp.com/lgfiles/updates/S32DS/S32DS_ARM_v2018.R1_UP10.zip

S32 Design Studio IDERIEIR:{¢SDKECE Rl

"#| C/C++ - 532 Design Studio for ARM (e . . s e - (= B ]
File Edit Source Refactor Navigste Search Project Run ProcessorExpert Window Help
- S v lug u | &Y [ @ ~O -~ Q@ FrE YR v G Quick Access SDK_default Debu Processor Expert
=] i 9 | S P
[ Project Explorer &2 R|le =0 yﬁm £y Component Inspector - pin_mux 52 % Cormponents Library Basic |Advanced | | (o o V‘\Q 9= Qutline 52 | [T SDK Ex.. (@ Make Ta., [ Tasklist = O
4 (% 532K184_SDK_Lab_Clocks: Debug . * -
B ﬁoutmg *._Functional Properties | Methods Settlngq ’
b 4 Binaries An outline is not available.
b Gl Includes Options Generate Report
b (& Generated_Code [] Show Only Configurable Signals HTML Report
i+ [ Project_Settings/Startup_Code
» B SDK
2 & Sources apc| can| cmp| ewm|oriedo| FTM opio| ITAG|m Lprc|m LpsPI| ¢ LPTMR| M LPUART | Platform | PowerAndGround ™ RTC = sWD = TRGMUX|
f . . . - 1
in. The group contains selection of the pin routing for peripheral type LPRC
b ([Slumaing Signals L g, = B Sl b I Selected Pin/Signal Name
2 include
» = Debug a @iy
Receiver Input No pin routed Input
Transmitter Output No pin routed Output
a CAN1
Receiver Input Ne pin routed Input
Transmitter Qutput No pin routed Output
a CAN2
Receiver Input Ne pin routed Input
\ Transmitter Output No pin routed Output )

N S/

5. Components - 532K144 SDK Lab Clocks 32 = O
f I

[ (= Generator_Configurations
I = 05s
4 (= Processors
» &8 Cpu:S32K144_100
4 (= Components
3 @ pin_mux:PinSettings
[ ﬂ clockManl:fsl_clock_manager

*. Problems =] Tasks [ Console 52 [ Properties & ¢ | B BE = Eil #mE-mf-=08
) CDT Build Console [$32K144 SDK_Lab_Clocks]
Finished building: ../Generated_Code/clockManl.c -

Finizhed building: ../Generated_Code/pin_mux.c

Building target: 532K144 SDK_Lab Clocks.elf

Executing target #16 532K144 SDK_Lab_Clocks.elf

Invoking: Standard 53205 C Linker

arm-none-eabi-gcc -0 "S32K144 SDK_Lab Clocks.elf” "@532K144 SDK Lab Clocks.args”
Finished building target: 532K144 SDK_Lab_Clocks.elf

16:01:89 Build Finished (took 8s.789ms) Updates Available x

|
Updates are available for your software,
4 1 Click to review and install updates.

Set up Reminder options

@ pin_muwcPinSettings
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S$32DS for ARM v2018.R1 IDEEHS32K SDK demoTI#ZE

@OFile->S32DS Project from Example

= workspace532DS.ARM.2018.R1_Training - C/C++ - 532K T ppDev_SW_Unified_Framework_SDK_RTM3PO/FreeRTOS-Plus-CLI/User_Comi
File Edit Source Refactor Navigate Search Project Run Percepio Processor Expert Window Help

MNew Alt+Shift+N > = Makefile Project with Existing Code
Open File... £ C++ Project
Open Projects from File System... © C Project
© C/C++ Project
Close W |+ g35p5 Application Project
Close All Ctrl+Shift+W & ; i
Save il -5 Qe 532DS Project from Exam
& Save As.. Project...
Save All Ctrl+5hift+S & Convert to a C/C++ Project (Adds C/C++ Nature)
Revert &1 Source Folder
(Qread -/<demo_name> .dox to know how to run:
& Project Explorer & 1% 7T B @ Component Inspector - pin_mux %
¥ & hello_world s32k144: Debug FLASH A Routing " Functional Properties| Methods Settings
& Includes

View Mode Options

-] — -
Generated Code (® Collapsed () Pins [ ] Show Only Configurable Signals

@ Project_Settings

® 5DK ADC| CAN| CMP| EWM ©FLEXIO| FTM| GPIO| JTAG = LPI2C|=LPSPI * LPTMR = LPUART - Platform|- PowerAnc
¥ B Sources
> |8 main.c Signals Pin/Signal Selectio
- ~ ADCO
Channal N PTAN

## Boards supported ##

The following boards are supported by this application:
- S32K144EVB-Qle8

# Dashboard &

- Project Creation - Build/Debug - Setting: - §32K144-MB
" $32DS Application Project & Build (All) & Project L.
= 53205 Library Project # Clean (Al) % Build st ## Hardware Wiring ##
% Debug % Debug The follewing connections must be done to for this example application to work:
PIN FUNCTION | S32K144EVB-Qlee | 532K144-MB
= = RED_LED (\b PTD15) |RGB_RED - wired on the board | 312.17 - J11.31
% Components - hello_world_s32k144 . E %@ ° =18 GREEN_LED (\b PTD16) |RGE_GREEN - wired on the board | J12.16 - J11.38

¢ Generator_Configurations
© - 0Ss
¥ (= Processors ##a# 1. Importing the project into the workspace ####

@ Cpu:S32K144_100 After opening 532 Design Studio, go to \b File -» \b Mew \b $32DS \b Project \b |
- . The project should now be copied into you current workspace.

## How to run ##

@select SDK->MCU part->Demo project

# 532D5 Project from Example. O X ‘

Create S32DS Project from Example

Project name: | hello_world_s32k144 /
Enter search teyt 4
Examples: Description:
= 532K 1x¢ BE ample Projects A | This is a simple application created to show configuration for 1

supported compilers (GCC, IAR, GHS ...}

The example documentation can be found in the S32 SDK
documentation at Examples and Demos section.
(<SDK_PATH>/doc/Start_Here.html)

> 532K 1o RTM SDK v3.0.0 Example Proje
> = 532K116
& 532K118 /
532K‘I-12
demo _apps
= adc_low _power s32k144
= ammclib_s32k144
& anfc_s32k144
= csec_boot_protection_s32k144

& flexcan_encrypted_s32k144
& freemaster_s32k144

= hellc _world_s32k144
& jseled_freemaster_s32k144

= lin_master s32k144
= lin_slave_s32k144
& sest_s32k144
¥ = driver_examples
v &= analog
& adc_hwirigger_s32k144
= adc_pal s32k144
& adc_swtrigger_s32k144
= emp_dac_s32k144
= communication
= system
& timer
= 532K146
> = 532K148 w
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S32K SDK - iR E5 1511 8hiE

S32K SDKZNXP #S32K & Z|MCU F & 49 # 4 FF & 24, H
PAE T S32K 2 FIMCU R B2 M 3438 v, @46 kg R &%, 4F
WIKF) . %I 4RAE R ARTOS). AP @A WUk & A F 9]
#(middleware) o § & i 4L A £ S32K 2 5IMCU # 5 A 42 5 TF & ;
18 i$S32DS IDE 4 %, 69 & 22 3% £ K (Processor Expert) #SDK#%
BT — TG BARBLE FdAe B SR AR T A, L
T SDK &34 F ;

$32K SDK A %, 37 (permissive open-source license) YA 77 72 /7. 4K 2

o Xz % 3 B T — 2 A X, AR B ARIEA AL R
¥ W;

S32K SDK % # % #+ 433 8, co. GCC. IAR. Keil. GHS.
DIAB%;

S32K SDK & 7 i it PDA=PALLL#F 3248 J& 2 3K 3 (LLD--Low
Level Drivers)F= ¥ [8] £+ (Middleware) Z 4b, LR AE T R F L L
4 %1% 5 89 B 3 (Start-up) Aw b 3 SAF (Linker filers) , 45445 89
FreeRTOSF2RTOS#: 7 & (OSIF) YA & 4t 32 % 4 5 (Processor
Expert) Bt E GUIA= F & #9demoAZ /5 Fo ¥ 28 49 4 Bh XA ;

!: % FS32K SDK Sk A 22 #) Fn 4 F2 %48, B H AT
AR5 3FE (B L ARAL B T 3oL bR k) |

-« »

-« »

EXTERNAL USE

» S5325DK_S32K14x_RTM_2.0.0

Name

doc

examples

middleware,

platform
rtos

tools

license.txt

License - Tou

ReadMe.txt

HTMLIPDF Documentation |

%Driver Examples & DemoApps |

SW Quality Class

_——Communication Stacks & SW Librares | m

——PD, PAL & Plafform-specific Code |

FreeRTOS + OSIF |

| Design Studio Integration |

ReadMe_Touchsense.txt
@ ReleaseNotes.pdf
@ ReleaseNotes_Touchsense.pdf

=¥

ANIMCLID [ Audo_|
Sensing
AN sCST Security

Comms | Safety & External SoC &

Boards

| PAL | PAL B8 PAL |8 PAL B8 PD
. PD

AU
| e I e

R4



http://mp.weixin.qq.com/s?__biz=MzI0MDk0ODcxMw==&mid=2247485346&idx=1&sn=8c63794dfa46525492a93a84af1649cc&chksm=e9124324de65ca32d7ce0e9f636f119837b33ccfbbd312ec690ab56cfc3c47aa228cd520e291&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI0MDk0ODcxMw==&mid=2247485314&idx=1&sn=c03f6d413cf4a7a6bf03a8dc62ffc122&chksm=e9124304de65ca1243bc5348e413a522adf9972f83e993fb5402569e3e8d7616bb728bc8728c&scene=21#wechat_redirect

S32K1xx SDK IRE4R (44T R

- SDKQE#F’@K\ )ﬂ%SBZK,?&?’ ]+ oo 22mm
MCURJIHEEY yz R, G Lo

SDK

% gl:z:b{tﬁ% * DMA . :\(f-I;PU -
. SRAELIN FIEETFLwIPAY % wee B ea |
I}]CP/IP IVAELIRSBC IR am e ——

l
. <}5}ZEE,¢)-H: f—EJ r_ AMMCLIib . FLEXIO (12C, SPI, 128, UART profiles) .

;DP\JVEJ&E\ REIEAIT) oo h

I E,JLJF“--SCST L

e LPI2C o LIN stack — provides support for LIN 2.1, LIN 2.2 and J2602 communication

= protocols
® }:}:’E{/ \1%1:E§¥E/J F ree RTO Sj:;nflt o LPIT e TCP/IP stack — available for S32K148, for more details see TCP/IP stack release

* LPSPI notes (in the SDK installation folder)

1N/ Uy + LPTMR o SBC drivers — provides support for UJA1169 and UJA113x System Basis Chips

o LPUART

ﬁﬁﬁ S 32 K S D K2H1 q: I L )\] ]j- * MCU (Clock Manager, Interrupt Manager, Power M Note: For Touch Sense, ISELED and NFC contact your Sales representative or FAE for

ST ER A ENE ¢ i
Ej]{tﬁgélz ﬁJZ E_ ﬁﬁﬁ APW:E ¢ PHY_TJA110x . AVNCLD
S32DS IDEH 'fE }Eﬁ Hjﬁ?—ﬂ:‘m S?E' « SCST - available for S32K144

{##(drag & drop JiZINARIA; 2.5 RIoS

+ WDOG e FreeRTOS version 10.0.1

[ ]
/

h
P

41 EXTERNAL USE



42

S32K SDK JMEIRzNA{FAPI 5145

- PDE& z: B A PR 7 F 7 WAPLE T, i?%ﬂﬂ‘ujﬁt
/F)kf S AT H A1 5 BAE, ;,H(-APIL«L BV
erlpheral name> DRV Xxxx - %, PAERFE —
SR CIni~ Rl 454k (_Dezmt) At &
C Conﬁg) *i%}%ﬁz\,( Seﬂd) = (_Receive)
B F Ay & (SeoAnik 4 7 35/ RS (Gey) VX&“PLTr
=) 1] %) %i E ﬂi?r(_fnstallEveﬂtCallbaCk) =3 fe o 2K
PALZ é’ﬂ’fﬁFXjLPD}%éﬂﬁiﬁ e HEAT T J S An 3t
R T AR IR V{2 T 4 iR K 69 APLE: N —ﬁ'—API
ok 2% VASpet Eheral functlon name _xxxx %, 3
Ak 2 7&”575 At S SN 4540 CInid . R N
(_Deinif) ﬁaﬁ (Config) % i#}%ﬁa( Senaﬁ 3%
#}%«T)}c we Recelve) B G R (SehAFnizd 43/ R
5 (Gep VAR P Lﬁ@v}‘]é i/iﬁﬂ‘
(_InstallEventCallback) % 7 ¢ 4 ;

For more details: please refer to
S32SDK S32K1xx_UserManual.pdf under folder
S32DS\S32SDK_S32K14x _RTM_2.0.0\doc\

EXTERNAL USE

v B can_pal2:can_pal

H CAN_Init

H CAN_Deinit

H CAN SetBitrate

H CAN GetBitrate

H CAN_ConfigTxBuff

H CAN_ConfigRemoteResponseBu
H CAN_ConfigRxBuff

H CAN_Send

H CAN_SendBlocking

H CAN Receive

Fl CAN_ReceiveBlocking

H CAN_AbortTransfer

H CAN SetRxFilter

H CAN GetTransferStatus
H CAN_InstallEventCallback

532DS » S325DK S32K14x RTM _2.0.0 » ¢

Fa
Name

S32SDK _S32K142_UserManual.p:
S325DK _S32K144_UserManual.p:
S32SDK S32K146_UserManual.p:
S32SDK_S32K148_UserManual.p:
S32SDKQSG.pdf

| Start_here.html

v ¥ canCom1:flexcan

H FLEXCAN_DRV SetBitrate

H FLEXCAN_DRV SetBitrateCbht

™ FLEXCAN_DRV_GetBitrate

H FLEXCAN DRV GetBitrateFD

H FLEXCAN_DRV_SetRxMaskType

H FLEXCAN_DRV_SetRxFifoGlobalMask
H FLEXCAN_DRV_SetRxMbGlobalMask
H FLEXCAN_DRV SetRxIndividualMask
¥ FLEXCAN DRV Init

H FLEXCAN_DRV _Deinit

H FLEXCAN_DRV_ConfigTxMhb

™ FLEXCAN_DRV _SendBlocking

¥ FLEXCAN DRV Send

B FLEXCAN DRV AbortTransfer

H FLEXCAN_DRV_ConfigRxMb

H FLEXCAN_DRV_ConfigRxFifo

™ FLEXCAN_DRV_ReceiveBlocking

H FLEXCAN DRV Receive

M FLEXCAN_DRV_RxFifoBlocking

H FLEXCAN_DRV_RxFifo

H FLEXCAN DRV GetTransferStatus

H FLEXCAN DRV InstallEventCallback

M FLEXCAN_DRV_GetDefaultConfig

H FLEXCAN_DRV _SetTDCOffset

H FLEXCAN_DRV_GetTDCValue

™ FLEXCAN_DRV_GetTDCFail

H FLEXCAN DRV ClearTDCFail

H FLEXCAN_DRV_SetRxMb14Mask

H FLEXCAN_DRV_SetRxMb15Mask

\r
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S32K SDK {§FHE S

- F 1 PAL/PDEHIKFIEIE —NEN NEFEEFHSRIAPRSEMIIR, HPREF

BN TIRIRE, EFE&Ag[EjJ'ftﬁE_'JIﬂEHj%M AR,

» IRFPINSE RN B AT BRI E R E 2L
- PDFIPALZIREALAR: B4R S FRIRYI MR TR R HRT 405 | B4 a

£, FRLAN TR R RREMNAIAPIERELZEI, WRIERALI T3 MNAPIREL, TRk
MCUZRSAIRT #0405 | B4R ;

/* Initialize and configure clocks */

CLOCK _SYS Init(g clockManCanlgerr CLOCK MANAGEER CONFIG CNT,
g_ clockMamCallbackerr CLOCK MANAGER CRLLBRCK . CNT)
UJCUK_S_S_ULJdHeuF:fi: nration(0U, CLOCK LBNBZ:? POLICY Buiﬁ:I ENT)

/* Initialize pins */
PINS DRV Init(NUM OF CONFIGURED PINS, g pin mux InitConfigArr):

- 1T ﬁﬁ%ﬁtﬁ B AL SR Fe8%kIn, EINDEV_ERROR DETECT £FAEN

(symbol

FSDKIXENFCASEIDEY ASSERTHIS LIENE], SeRXTAPIRESES
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1. AMEIFTFFS32DS AT ENEMRE
2. 1z ECross Settings
2.1 figZ Create flash image
2.2 BoEprint size
3. FcE&Target Processor
4. & Standard S32DS C Compiler(CH#iE28)
4 1FAb R8I & (Preprocessor)
4.2 BE 8812 (Includes)
SIZ B EZELR (Optimization)
4 4 BcEiFi{E2(debugging)
5. Bt&Standard S32DS C Linker(CH&1ZEs)
5.1 IR ESEE U
5.2 IR EE
6. B&Standard S32DS Assembler C4REs)
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. S32DS IDETEEER

1. I/ A (lmport)S32DS IDET#E

2. %in/SH(Export)S32DSIDET 2

3. 532DSTI#2&E & (Rename)

4. fridRi¥ BiR(Build Target)SEHA AR 4FISDKIIBE R
5. #i2i@iZ Bir(Debug Target)sEW Mt debug

. S32DS IDETFE{HLIBRIERNERS

1. %47 32 4 (File)/ %4 §] T 72 (Project) f1 24 3 T {F 25 /&) (Workspace) B i# X A2 &

(Search Text)

2. RiRFEMTE(Variable/EE(Function)/7Z=(Marco)EN

3. RRER/F I EEBF(Show In -> System Explorer)
4. EAR=HRB[BITHITEXM(Open With -> System Editor)
5. XA HHNBLE (Compare With -> Each Other)IhgE{ER
6. EFEY/TERBEBESR(Call Hierarchy/Ctrl + Alt + H)
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2. REFERAR R

3. EREFTEEMNEEEEEE (Variables & Expressions)

4. EEMNRFFMEREAZS(Memory)

5. BEEMENCPURIE A% 728 (Registers)

6. BEFEZNCPURZAH S {788 (SPR Registers)

7. BHEMIERIMIEFFER(EMbSys Registers)

8. EEAHIEAE(Call Stack), SHTiEFRERIERE

9. BFILRABMHTICRIESRIEIK(Disassembly)
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FTFC Core

Y

Status and Control RAM

Registers AES-128 (FTFC Core)

Program Flash
(Host Interface)

FlexNVM
| __(D5ta Flash) FlexRAM E.,] Cskc

(EEPR! ackup) 1 I e}
EPRON backap for OV ”SRAM.EEEMM) & ||PRAM

*Crypto KEYs location is unaddressable

To Peripheral Bridge

1]

[ PRAM Controller ‘

To LPU

and Interrupt

’ [ .Fla.sh COntroIle; 1

L ERAE- M ERTIGEN T

FTFC Core: FTFC #ErfvtZoly, S&@E44E200F FTFC P& %,

Host Interface: Fgi5 FTFC #shpiBm S0 .

AES-128: AES-128 J—TE{F T8k, 32t AES-128 ing. MEH N EF CMAC 4 5% . ISIFEME.
RAM(FTFC Core): —ikaf A LA RAM Xis, T332 FTFC Core BYBEMEE.

Flash Controller: 124ti5(a) Flash 920, BT CSEc M2 7FE7E E-Flash (il EEPROM)
i, HBEEHAZeS|SThiEpatiE, £ Program Flash f1 ) ##83# 77 CMAC 3&1E, FrIATEE Flash
EHIaRiR 519 Flash f93E0.

PRAM(Parameter space Random Access Memory) Controller: 7 fifEFF5 CSEc #EthpyimEiEn,
RARFNEGSFHIEE FTFC ##ik . FTFC #E0E E2 (4 RMHIE E & AR F19Rid PRAM
[m =g 2/

Program Flash: f2F17{EaE, AT FEN AERFARR.

FlexNVM: TJECE K Flash 728, TI#EACE A IEH A9 Flash 7538 B T 7 fE&UR=L S A, thel
WECE il EEPROM f7fif8%, {F4 EEPROM RY¥IR{RF X .

FlexRAM: oI RJEECE M RAM, OSI#ECE N IEH M RAM, TEREFETTHF SRAM(System Random
Access Memory)—#EE3E 5, th o4k & ARl EEPROM 1788 . BT RAM S B8RRI #E
4. BRI FlexRAM BB 481l EEPROM Bt, T FlexNVM fg & W —Hh X 45 1 4840l
EEPROM My#IERTFX 18 5 FlexRAM HEEC & A E R iRl EEPROM BThaE, X5 AFEL 3R
B, REEHERERAMMNAR, #E4S B31E2E FlexRAM F FlexNVM 945§ EEPROM #
1.
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| | FlexMemory Blocks
I L il
| I | |
| I | I
| | | Traditional | |
| \ | RAM I
| P-Flash | D-Flash | 4KB |
| 512KB } 64 KB | :
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I | ' |
' \ ' |
l ! | |
e — —_——_—_—————— L
Flash Memory Blocks : :
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TERZR#FRES32KI4459EEPROMB R 7537

Chapter 36 Flash Memory Module (FTFC)

CSEc Disable
(without CSEc, remove the PRAM)

pargs.

on
2x256 KB

(128-bit interleaved)

X—=
A

lon
1x64 KB

il KB
(64-bit non-interleaved) 4gKB || EFiash
32 KB EFlash | )
E Flash : I
| !
= FHH
DEPART configuration command
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$32K1xx FF MCU i g/ = EEPROM #3s FRitAR

N4

$32K1XX R3] MCU £ EEPROM #RNMA

2.1 532K1xx B 5 MCU EEPROM HEERTNAEFS1E

2.2 P-FuasH D-FLasH #1 EEPROM BYXF

2.3 S32KLxx &3 MCU EEPROM T fERIEE 11

2.4 532K1xx %% MCU EEPROM {5 A 6

241 EEPROM F CSEc £ 8F#EF

242  R{EE EEPROM.

243 EEPROM Fll CSEc AB1ERE

© m Ny O o b

2.5 532K1xx %] MCU EEPROM FCE FRE W

$32K1XX # 5] MCU EEPROM { ¥/

3.1 532K1xx SDK HR FLASH JEED 4R 1445 P /%

311 S$32Kixx SDK & flash SB1HECE
312 S§32Klxx SDK & flash £ 1445 APl 585

3.2 S32K1xx F 3 MCU EEPROM ¥R

321 832K1xx FF MCU EEPROM # X 554

3211 HEHSEH

3212  HEGSEATH

3.3532KLxx F 3 MCU FLEXRAM & B ¥ .......

331 R FlexRAM DHfERIm S 52

3311  i&3E FlexRAM THBE A 55 RAM

3312 %% FlexRAM IN&E M54l EEPROM(No quick writes)
3313 iR FlexRAM THEEAHBRE S A(quick writes A4 EEPROM

3314 &3 FlexRAm INAEHif) EEPROM SAKE

3315 2 FlexRAM THEEHBEEST AL E— R 3P BT AN EEPROM RS AR1E
3.4 $32K1xx &% MCU EEPROM 1f3E 5 AR RIET 43

3.5 532K1xx %5 MCU EEPROM 445124038

3.6 S32K1xx | MCU EEPROM ECC $HiR4bTE

3.7 532K1xx &5 MCU EEPROM % i Bzhid 2
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421 FlexMemory Endurance Calculator 745,
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$32K1XX F3 MCU EEPROM DEMO T

6.1532K1xx EEPROM 4> X375 2 & Devo TH2

6.2 $32K1xx EEPROM BA¥IEE K MERE R Demo TH ...
6.3 532K1xx EEPROM Bahini 4l

S32K1XX F3% MCU EEPROM % I [a] Ei(FAQ).

7.1532K1xx EEPROM 43X JE NI

7.2 532K1xx MAss ERASE Xt EEPROM A3 $0[

7.3 832K1xx % MCU EEPROM RAEBH B E oo

7.4 S32K1xx EEPROM sTaRTUP i8]l
7.5 f{E@IT PE Micro 43X EEPROM 18— MES A S32K EEPROM?

76 P it@A FasH IR TSR

B30k

- EEEH{HFdemo L8
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TIMERO | ... .. TIMERI
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External Triggers

External SPI
Flash Memory

KTSGTL5000UG

KTSGTL5000UG

S32K1xx
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3.5.1 flexio_i2s IREHE R B IR
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3.6.1 Demo TREERE
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4.2.1 FlexiO #8531 LIN 31544 =0
422 FF A 51
423 WAT A 59
4.3 FlexIO 4340 LIN 3EH 4 (-8 ¥R 62
431 AR 62
432 HRIGH. TRAED 63
A433API B 63
4.4 FlexIO 45 LN Demo T 1A 54
4.4.153205 IDE 1 SOK 3 T 9 ER 64
4.4.2 §NFTFF demo T# -
4.4.3 Demo TEGFRIUFRIE 66
4.4.4Demo T FH T kA 68
4.45Demo TR S 891£M I
4,46 Demo THEAHbIE 7
4.5 FlexIO 45H) LIN B8 %
4.5.1 Flexi0 G RRE 76
452 THERIMAERBHRM, BN ”
B "
xR 78




©Q ocom vl

2.1 RTC B¢t adtME TIE[RER About
RTC#&l E 3 e
N — COMPot: [14 «| Baudate: [115200 ~| StopBits: |1 w| Paity: [None v|
TRIELA_ERHERMESS 788 TCR AU, BIF0 S32K1xx F%1I MCU A9 RTC
o g ByteSize: |8 vI Flow Control: HW Ctd Flow 'I
$32K1xx 5 MCU RFBISRIZ RTC HEbRIEFTER RRAYAT NS TAFRIRATT - R :
h* ~
KSR e e
When TPR reaches : TSR Lists af the regiatered commands
32768 (equal to 1 sec)y 32-bit faskstats <option>: _ )
$32K1xx R MCU RiFRigRZ RTC 2B ¥R _ TSRincrements e i i s S £
1. S32K1xx ﬁﬁu MCU Eg RTC Eﬂ&mﬁgﬂéﬂ ........................................... 3 Increments every Compensatio kgm%i?::“;:; Mh <ol O OFF
1.1 S32K1x0¢ 51 MCU RTC ASBRAGIRERAE ..o 3 32.768KHz clock cycles IR R AT 8 L£D o eLEDs <Actions.
1.2 RTC B RAIZFTFRE M B o oeeeeeeeeeneereesenenne .3 i EE’E“;! e o e R k-0 decording to <Action>
1.3 S32K1xx ZFl MCU RTC tEHRAIZE TR .ccoovvereerereerrrrerresons 7 Compensated TPR range/Second “Action can be ON/OFF
2. RTC BB T R SRR B oo 1 32768-127 ~ 32768+128 %ﬂ&g‘ﬁf@%’@mﬂ cstn ONOFF READAPH
automatic calibration trim;
21 RTC DT i O Tt SR T e
2.2 RTC AR B oo 12 Q qcom.vi.1 LPM request to erter Low Power Mode :
2.3 RTC S RShME0LIS % 12 About 2061109 14 .
3. 532K 1xx SDK o RTC BRENEAHFERRIERR .eoooveoeoneeeeeeecnneeeeeeeens 13 COM Port Setting o
3.1 S32K1xx SDK e rtcTimer A4ELE ..o COM Port: |14 vl Baudrate: |115200 'I StopBits: |1 -I Parity: INone -l
3.2 S32K1xx SDK b rtcTimer 4814489 API ERELIRBA ...
4. $32K1xx 25l MCU RTC HE5{ERMS MAE(FAQ) .o eSoe: [8 o] FowCow:  [HWOH Fow ] e ki |
4.1 RTC #85R4E7 VLPS (B RN S S A AR B E R ' ° @ﬂﬁ-k)kﬁ:demolifz
. 2016-1-1:0:8:19 "
TR oot sesss st s s 24 RTC_TimCtd ON .
4.2 S32K1xx RTC E$hEEIEAY POR/LVR SRIERE 1 REHE The LPO trim and RTC second compensation has been completed!
vty = Current cument LPO and RTC trim/calibration configuration and LPO RTC clock frequency in Hz are read
POR S RTER ..o eeeeerrerererereessasensesenanes 26 .
REHEBERBEMS POR SRR FER back as below: : , #R Example_S32K144_RTC_VLPS_S32DSR1_v1.zip
4.3 S32K1xx RTC A bt B DR oo 28 LPOTRIM = (x1e, RTC compensates Dticks every 0's. LPO RTC clock is 32493.494141 Hz
4.4 S32K1xx RTC HRSTHISERTA1E) A T SDEEHIBIR e 28 2016-1-1:0:8:35 BB S32K1xAppDev_RTC_SDK_RTM3P0.zip
2016-1-1:0:8:36
5. S32K1xx RTC &N FEigR demo THENE...... 2016-1-1:0:8:37
2016-1-1:0:8:38
5.1 S32DS IDE #1 SDK M TEER ..coorirririsisesescsscnesssssssssses 2016-1-1:0:8:39
2016-1-1:0:8:40
5.2 SAFHTFF demo THR .. sssesssssssssessssesssssssssessens 30 2016-1-1:0:8: 41
5.3 demo T2 LPO R#RAX/ERN RTC FOiHESHMEST..... 32 e it
5.4 THAMSE demo TFR(RTC 5B SERIER) ooovvvresernne 38 RTC_TrimCtd READ
FEUEE ettt s st et e s msen et see s seen e 44 Cu&em mﬂt LPO and RTC trim/calibration configuration and LPO RTC clock frequency in Hz are read
b 2
e (OO 45 L?’OT?\SIM - &u. RTC compensates 127ticks every 0s. LPO RTC clock is 32493 494141 Hz
2016-1-1:0:8:44
50 EXTERNAL USE 2016-1-1:0:8:45
2016-1-1:0:8:46
2016-1-1:0:8:47 Lo




Fi&E=RECCLIRE(ERF

S32K1xx &% MCU Hfrfitss RIR R ELE SRR ECC IIRERRBIITR:

]

S32K1xx %! MCU [z FRfsRa 2 ez ECC INRE(ERIFF

$32K1xx F5 MCU RiFB{ERZ{Ffia8 ECC IIREEMIFE

S32K1xx &5 MCU pif=iEsamin = R&H ECCIhEE ECC k8!
SRAM =} 32+7
FlexRAM(2/4KB) 7 -
MTB(1 KB, S32K116/8 only) 7c -
CPU Cache(S32K142/4/6/8 only) To(ETBRL) -
P-Flash B8 64 + 8
FlexNVM a8 64 + 8

2. S32K1xx F%l MCU #9 SRAM ECC i

S32K1xx &%l MCU SRAM 9 39-bit ECC f#fE=sThaEERIII T :

dec_bus_out[31:0] ecc_multiple_detect ecc_parity

! }

ecc_syndrome[5:0] ecc_single_detect

Bit Correction Muxing

32 data bits]|

Syndrome
Decode

|
pram_rdata[39:0] 39 bit codeword 18  haddr{19:2)

Figure 32-2. Block Diagram: 39-bit ECC Decode

51 EXTERNAL USE

AERE

1. ECCAITAEIRER oo

1.1 s e AtiescalRE

1.2 %88 ECC SLHFIR ....

1.3 S32K1xx F&Fl MCU RI7F#28%5 R ECC ThRESCENZERUETR.
2. 532K 1xx ZEF MCU 9 SRAM ECC ZEH ...oooooeeeeeeeeeeeeeeeeessees v

2.1 S32K1xx E%I MCU Y SRAM Bi2{E5 ECC...

2.2 S32K1xx %! MCU A9 SRAM SEHRES ECC..ovvrvvverrrerrenn
2.3 S32K1xx &%l MCU A EIM EERTIAENME oo
PR FLQ by 0 gz LV 1= 1200 [ oL ———
2.5 S32K1xx EF MCU 9 ERM 1EERINEEE oo
2.6 532K 1xxx SDK H9 ERM BAEER TIPS covoeseeecrcenesssenecssne

3. 532K1xx Z%| MCU £9 Flash ECC =CH]
3.1 Flash $5iRA7E S 1723 (FERSTAT)

3.2 Flash $5iRECE S 7725 (FERCNFG)

3.3 FlexNVM #§ ECC L.
4. MCM #&8f1) CPU Cache ZF{&#:36F0 SRAM ECC $iR3kIhAE

4.1 LMEM Z5{BR3E4FN ECC #4255 5738(MCM_LMPECR).........
4.2 LMEM Z{BR:I4F0 ECC P& 7728 (MCM_LMPEIR) ........
4.3 LMEM $EiRHEHFZ7FE8 (MCM_LMFAR).....oooceeeeereeree
4.4 LMEM $EiRBHETFER(MCM_LMFATR) oo
4.5 LMEM S8 # RS+ 51785 (MCM_LMFDHR).....oroeeerecee
4.6 LMEM SKC#GRIRF 257788 (MCM_LMFDLR)...oococ e

4.7 MCM 1EERE9RHT ..........

5. S32K1xx &%l MCU f4 SRAM ECC RGBT EEmR. ...

[V TV, B S

.9

15

.23

24
24
25

5.1 S32K1xx SDK rlffi[] SR EBRGTEI SRAM FR/SER AR &k

& SRAM ECCH5HiR

5.2 532K1xx B DMA $iEffiRESfARA SRAM ECCH#ER ......ev.eo.n

30

[ acommOmatar 10

5.3 S32K1xx i FRFEFR A FARNS MR R =AY AR AN AL A

2 SRAM ECC R oo sssssssssss s csssssss st sesssssssss s sisnssssos 31
5.4 3E 32-bit WFASHLE SRAM ECC R ooovvvrereeenneerreseeesens E}
5.5 iBid SRS EarEf0 SRAM 775580 %E SRAM ECC 48

................. 31

6. 532K 1xx %l MCU Y Flash ECC $iRIe B ESM. ... ... 32
6.1 BISECE Flash #5285 FERCNFG[FDFD]/ 1 {S5RE3EHI

TULAEFSEIRTTHE Flash ECC SR ...morerooomeeeeesseeereessmseeessesseeseesssssesesn 32
6.2 iE1d%S Flash E—HbA0iT4RF2 (Over-Program)iF=4: Flash
ECC $#i8 34
6.3 Flash ECC {tb4s ECC $5IR5 |24 S32K14x ARM Cortex
MA4F (A#% BusFault/HardFault 542 35
6.4 S32K14x B9 ARM Cortex M4F (3#% Cache BahESTT P-
Flash F FlexNVM ECC FERBURIM ...oovvrornerrreseeesssesmesssssine e 40
6.5 S32K1xx A9 DMA BiEIR#EARA Flash ECC IR ...oononveeeee 41
7. S32K1xx 7758 ECC RIFFFERT demo THRMB vorvvveeevesiesrsenns 42
7.1532DS IDE #1 SDK 3+ T &K 42
7.2 SNHEFTF demo T78 42
7.3 TEFTMLE demo ITF2 reeeeeeeeeeeesesess s eseseesrrees 45
8. R 46
57— TR 47

. BREH{Hdemo T2

PR 532K 1acAppDev MemoryECC_SDK_RTM3PO0.zip

- o x|

h
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S ATt (lockup) S RE ST SRER EIFE

{#F PEMicro debugger(OpenSDA/U-Multilink)#0 Flash
Programmer(U-Cyclone)Rf 27U &R, BIRTTERISBiE MCU RO

Retry | Abort

Multiink FX = 12.50Mhz . OSITAG = 0.25Mhz

Problem Occurred - [m] X
"Launching
| S32K144_RTC_AppGuide_DemoPrj_SDK_RTM3_0_Debug b
| _U-Multilink’ has encountered a problem. 1

Error in services launch sequence

Error in services launch sequence
PEmicro GDB Launch Failure : The GDB Server was not able to
establish a connection to the target processor. Please check your
connections and power. Verify that the launch settings in the
Debug Configuration are accurate.

<< Details

{3 J-LINK Jit e T2 2B NIRRT " Failed to RAMCode”

%:&'EEE
-Flash V6.44 Error pxd

Verification of RAMCede failed @ address Ox1FFFB00D,
I\ Write: 0xA8018£00 F0009900

Read: 0x00000000 00000000

Failed to prepare for programming.

Failed to download RAMCode!

Failed to erase chip

-

R

J-Flash V6.42e Error >

Failed to connect
§. Could not establish a connection to target

oK
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S32K1xx &% MCU R A2t R 83 (lockup) ERRES Hr SIRE TR

AERE

$32K1xx EF MCU RiFigRZ S i (lockup) S RE SRS IRER

b 22—
1. S32K1xx £%l MCU BY7FiE2SINEE (Security)F{RP (Protection) T

=ik

1.5 Flash JIZEZFRR(FSEC)TEM, oo 10
1.6 2577=% Flash Option Register (FOPT)EX
2. S32K1xx EFI MCU B9 MDM-AP 1EOZ57F88ME
2.1 MDM-AP {53577 28108
2.2 MDM-AP REEZTFZBRFRR ..ooooevenressnresssisnessissesssse s 18

2.3 MDM-AP ID BTFERERR - .oooooooeeerresssensresssnnesessssssssss oo 20

3. {8 J-LINK Commander &<$47 T BEifia) S32K1xx &5 MCU #9
MDM-AP ZFTEBR ...ooooeoceoeeeeeeeeseeeeeesesessmssessessmsssseessssessesssessessesessssesses s 21
3.1 BT SWD £ MDM-AP IDR FHE8EAT85% . eoeeeeeeveeeeeerneene 21

3.2 i@t SWD =] MDM-AP 135257788 H11T Mass Erase f9a3

4. {53 SWD #2037 S32K1xx FEF MCU j#47 Flash fRig .................

4.1 SWD TFHEEEOTERE oo nssssnsne 26
4.2 #2h% 532K 5 MCU B9 Flash 7588 ...ooeroceoeveeenen. 29

4.2.1 FHMEERR(Mass erase, @i SWD &%)
4.2.2 EigFraH (Erase all block)
4.2.3 #24 Flash $(Erase flash block) ......ccooeeveeeeceerrcerreereecrne 31

4.2 4 312 Flash FEEK(SECEON) .omwvvmereenreeeeeesecesseeeeeseesssasessesseseseens 31

4.3 #E7F/9 S32K 1xx ZH MCU A Flash 838 32
4.4 S32K1xx FF MCU B3 Flash BR85S ovevreererecevesnnsnerreeeene 33
5. $32K1xx % MCU Flash {RIEE MERE R FEEI....ccoooevvcvern 34
6. S32K1xx &5 MCU 755 BFE(IOCKUP)IRZR ..o 38

6.1 AT SWD/ITAG B OERE MCU, WL TEHRE
PRI,
6.2 MCU EEAtESE T, RESET S|MERAMMEMEPESHE,
39

7. 532K &5 MCU & R 7 (lockup) RE S RIRETTE
1 BESRESIIRE MCU BUHIBT A%
7.2 TR #iFE(lockup)FiZi@id mass erase @p v’f&ﬁﬂ?]ﬁlﬁ*ﬁ

41

7.3 }fT mass erase F0iEEL MDM-AP g9 J-LINK dz S HIANE
=R 42
7.4 BRBIKE MCU BUFTIE e eeeeeeeeeesereesssseessssssessesenssesssssssssssenens 44

BLE{4HdemoTHzE

» S32K1xx_Lockup_J-LINK command script
Name

[%] J-LINK bat
S32K1xx_MassErase_Read_MDM-AP_Registers_Command_Script.txt

h
P



6. S32KFRFIMCUMNAH A= I |a)ek
(FAQ)ZEEE




S32KR5IMCURYEBHNI=HIEE(AMMCLIB) 7Y

Automotive Math and Motor Control Library Set

- ETXIEEAIESI, NXPRRME T L ISEMHURIEREE (e B
i=EIE-AMMCLIB, LUSERAFIRITIFFAECRYE (ot am GMoLIB | TR TV B
e, ErEaiEl R R

- MLIB: EZFizHE, e.g. NNREERIRFIREAL;

- GFLIB: BRTIAEEARE, e.g9. =ARENETT e
- GDFLIB: BR#HFIEREEE, e.g.FIR, IIRIEK; T e

= Multiplication, Division — 1
arLon MLIB™ | - fron) [
FaZtoFloat [a'bfe'd)

- GMLIB: BAENIEHIE, e.g. Park, ClarkZ#g, SVM; S e
. ZEAMMCLIBRYER E, ATHERPEET i B s R

GFLIB

NP IR R, NXPAET
S32K SimulinkEB#/13=HI TEF&(Toolbox)

- SOFRBIF A FIREIEHEIER %Cﬁﬁ%éz:biﬁz [ s
- SR EERIBRAIIMR IR E B E IR, L BT Do b i
JNADCHEER. CMPIELR. FlexTimeriERt2Ef]PDBIE
RE, A

> Simulink 30 Animation
> Simulink Coder
||||||||||||||
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HFMatlab SimulinkBJtEBNS1HIYS 32K 1 xx R HTEEFF& (MBDT)

NXP S32K EVB Kit Model Based DesingToolbox

. PUEF A& S32KZRFIMCUR A : with Simulink ™
- SIFEHEE: S32K14xEVB + B Model-based design MATLAB
HL;?E%UEW_’ Driver configuration SI MULINK

Assignment to pins

- XI5 T HHE: Matlab Simulink LE Initialization setup  [TREENI 1]

8 + S32DS IDE + S32K SDK +
AMMCLIB + RAppID Boot Loader

utility B (AR A DRIz R,
- FreeMASTER GUR{Ha]#4¥,SCRT
PILZEERUE

Signal Visualization
and Data Acquisition Tool

RAppID Bootloader Utility

Summary of Devices Driver Blocks Supported e -
Core and System Communication Motor Control ]

MCUs GPIO Timers ISR DMA CAN 5SPI IP’C  UART FlexlO ADC PWM PDB CTU GDU AMMCLIB

S32K1xx x X x x X X x x X x x x b

MPC57xx (B/C/G/P) x X x x x x x x X x X x

MPC56xx (L/K) x X x x X x x x x X X

$12 MagniV (ZVMx/ZVCx) X X X X X X X X X X X

Kinetis V Series x X X X 3 X X X X X X

(1x/3x%/4x/5x)

h
P
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S32KHRFIMCU MBDT P& R % S EiRHEE
ERARMEEHHABRNXPKSE, BRI TERTTRR

Tips and Tricks VideoVault Hot Fixes Example Models

Model-Based Design Tools for Matlab and Simulink Support

&

S32K MPC57 4xx

Other Solutions

+ Tips and Tricks

HthtaxF I EZHHIE (R ISR =B nT BsE T EiE)

(REV 0)
BLDC Control Workshop PMSM Control Workshop
(REV 3.0.0 {, :
- (REV 3.0.0) OO
_ (REV 0)
[ Course Main Page D Course Main Page
- 1. Introduction OM1: Environment Setup
(REV 0) 2. Application Partitioning OM2: PMSM and FOC

TELRIE) I SFFICommunity AR K%

— 1

EXTERNAL USE

(3. Input Commands

(4. BLDC Motor Theory
(5. Hall Sensors

(6. Commutation

7. Commutation Algorithm
(8. Power Stage Config
(9. Open Loop Control

[ 10. Speed Estimator

[ 11. Closed Loop Control
0 12. Motor Control System

Course Also On youtube i?

QOM3: System Partitioning
OM4: PWM Modulation

QMS5: V/f Scalar Control

QMB&: Current Sensing

OM?7: Torque Control

M8: Speed Control

O M9: Position Observer

M10: Sensorless Speed Control

vy
4\


https://www.nxp.com/support/developer-resources/run-time-software/automotive-software-and-tools/model-based-design-toolbox:MC_TOOLBOX?tab=Design_Tools_Tab#nogo
https://www.nxp.com/docs/en/quick-reference-guide/MBDT-S32K1xx_QSG.pdf
https://www.nxp.com/docs/en/release-note/MBDT-S32K-Release-Notes.pdf
https://www.nxp.com/docs/en/supporting-information/MBDT-License-Installation.pdf
https://www.nxp.com/docs/en/supporting-information/MBDT-Marketing-Presentation.pdf
https://www.nxp.com/docs/en/supporting-information/MBDT-General-Presentation.pdf
https://www.nxp.com/support/training-events/bldc-motor-control-with-mbdt-training-course:TIP-BLDC-MBDT-COURSE
https://community.nxp.com/community/mbdt

{EHKeil MDKFIIARF A& S32KR5IMCURIN FHIER

- ZEEKeil 5, MDK 5.23% LA LA @I ZEpackBia]
g;&}?%zDKR%ﬁJMCUH%ﬂ!FiFFE. BrJLl{ERE&#EY

- BT R ENES D ZIE25 U N AR S L E (R EREED
AT BEEEIREE) -

{
)i
- IAR 8. O&DJJ:H&ZISTDJSE?%S32K§§UMCU BullAiE

JI& Eclipse PIungl{]Tg"CHﬁETSHDS IDEFR{thEE

XtFJ LA EE{ERProcessor ExpertE] YT B4R,

SDK{XHES, J51@thiE;

- Eﬁ-‘ﬁ?ﬁi}lﬁi*ﬂ ﬁﬁj\?_‘;l% %QD—F }‘A%IE(I\\\EYE*T i@ﬂﬂ
A HEEEFTIEE) -

(

)
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S32K SDK{ERIFEZ Keil MDKFF&S32K1xxZFIMCULL 2R
(f#HProcessor ExpertBt&SDK)

Enwei Hu (SZFEE Fexpertplitc 288

AERE
ElH
1. i&idKeil IDEAYPack InstallerfE&;&3ES32K SDK pack
2. F¥&Keil PackFEARO.8.69532K14x SDKEI| RTM2.0.0k5 2
2.1 i@idpack SDKZ#EBR THIReleaseNotesHiE S DKRA
2.2 #&fyKeil pack SDKHKeil TEGEEXRIERNICHE. SERE S0 R hif E T 280KEN
2.3 $5Keil pack SDK%# B R THImiddleware, platformfrtos=MX{GE A
RTM 2.0.0 SDK&Y, LASEHISDKF R
2.4 #{yKeil pack SDKHKeil TESHEXRENICHF. HEREST B Rl E 12 253K
3. FrEES32KRIKeil RIFA TA2H 5 #26EASDK
318IE#S32KAKel | I TR
3.2 IEIFMECES32K SDKIESD
4. £532DS for ARM v2018.R1eh{EfEProcessor ExpertEf 44 Ee & 4% SDKIR s B 3 14
4.1 §i2S32K144p9532DSH A T2 H U (ERAS32K14x SDK RTM2.0.0
4.2 MProcessor ExpertfiComponent LibraryshifiISDKIEGE

S32DS for ARM v2018. R1L2EIAR EclipsefEfafRIAR TEFEFT
& S32KRFIMCUR FIfE i E

Enwei Hu {SEEEFexpert iz B

RERE

EHH

1. S32DS for ARM v2018.R1&%IAR Eclipse Pluginifft

2. S32DS for ARM v2018.R1 & IAR Eclipse Plugin/GEcEifdH | ARFHESR ML
2% (Output Converter)&ERES19/HEX/BINSZI, HiFRIBEMEIERIR

3. S32DS for ARM v2018.R1 R4IAR Eclipse Plugin iRINS32K SDKAYPAL
A HRIF RS RER

4. {8IARFIGCC (S32DS) TREEME—1S32DSHATREF, HA—SDKLIE
EEREE

5. St Ti2IEPEMicroiRit BA0R I BIR

B4

A ¥ 4
4\


http://mp.weixin.qq.com/s?__biz=MzI0MDk0ODcxMw==&mid=2247485570&idx=1&sn=0523356c29468baed0abeffea8c84a78&chksm=e9124c04de65c512100ef9dcfecd98a91e45cac19ed541711204472ef5d7f2623aed88022449&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI0MDk0ODcxMw==&mid=2247485218&idx=1&sn=6a48f8fe6551baa3b19d338f908e61d0&chksm=e91243a4de65cab2ec8aa6aeb539d1d9c8da948329b7f446f8dafc86fdbf37a54372f7e2f930&scene=21#wechat_redirect

S32KZE5IMCURICPUTEREM (L

O S32K§§UMCUH§'E§EEEDJFE§§* // Flush and enable I cache and write buffer
. @ CPUMIHZAYIS S TIEEECache 2 A {EAE(S32K14xKHonly) LMEM->PCCCR = LMEM PCCCR_ENCACHE MASK | LMEM PCCCR_INVW1 MASK
832K 1AxHICMAF S KB Cache, BRASSEITAY: — | LMEM PCCCR_INVWO MASK | LMEM PCCCR_GO MASK;

_ _ = \ YND I f'-\% .
RcELMEM >LCCRﬁﬁ%&aLj{{iﬁb*nEJTﬁ(FIUSh) CPU cache; Following table summarizes the S32K14x/S32K 1 1x fiiaximunpiequencies and example

configurations for each internal clock

. @ Flashf TR R EREN AR THREIRE
S32K14x only S32K14x S32K11x
- FlaShI'flﬁﬁﬁgﬂ%l CPUH&?E@@'H& CORE_CLK 112MHz 80MHz 48MHz 4MHz Must be configured to be more than or
SYS_CLK equal to BUS_CLK.
- HSRUN @ max28MHz, ., VLPR@max1MHz BUS_CLK 56MHz 48MHz 48MHz 4MHz Must be integer divide of the
[49MH2 when CORE_CLK.
ystom clook
source)
+ @ FlashigSHEUEFRENINEE 2 5 EEE FLASH.CLK |28MHz EBBEMEZ  |24MHz MHz Must be integer divide of the
- Flashf§bufferiEilll(speculation)FIFREX (prefetch )5S CPURCacheINEER(N, RERZE LML e —
AUt EER//\32B(128-bit/16B buffer size), M/EE R LML 4KBRIIEUESEEIR A0S SFNEWEIEE
. ' A (A= v . OCMDRn Reset Value On-Chip Memory Type
- ERIAFlashi5 SFNEURTRENIhRE 2 (F8eRY; OCMDRO 0xDCO089000 Program Flash
- 1&f7Flash Programikziff, FEXFCPU CachefFlashFRENINEE; OCMDAT 0xCA0BE000 Data Flash
OCMDR2 0xC304D000 EEERAM
° @ ﬁﬁsﬁfﬂﬂgﬁﬁﬁgmﬂﬁﬂﬁﬁﬂﬁ. Em'ospeedﬂai*ﬂtwﬁ?iﬁ@'liag R /* Disable cache to ensure that all flash coperations will take effect instantly,
_ i — N A= * this is device dependent and necessary for Flash program option*/
Speed vs. Size —HAFIFIZ J#ifdef S32K144 SERIES
- FAE, BAAIKeIFIARGZSRGFERIPBM T S320SHERIGCC; MSCH->OCMDR[01] |= MSCH_OCMDR_OCHI (0:71) ;
a4t s Ips I\ Ly N T | MSCM->OCMDR[ 1] |= MSCM_OCMDR_OCMI (0x711) ;
- S32DS]:ZE{/\E,\JGCC{jE'f‘tlﬁIJﬁ+E *ng: E‘Wm{jﬂ{{lgﬁﬁ#z:lﬁml FEL,{@Q{%F‘ Eﬁﬁe MSCM->OCMDR[211] |= MSCM_OCMDR_OCMI (0=F11) ,-|

f#endif /* S32K144_ SERIES */

- OISSASEPRYERE(bssER. datafRFHEE(heap & stack))BETESRAM_URX (i TIZRUABCE)

- SXRERFIEITAT, 1E3(code bus)FIEHE(system bus)ATIUFHTIAIT, HEIEAIATRERH; e

90001b%b: vldr sl, [pc, #100] ; Ox1c@@ <.text_7>
20091b9f: movs rl, re

. ©EREHFPURILISCPUIZ ST S AEIRR 1 MR (S32K14xZFlonly) IOk S
- BEEZXTS2KIKIFPUER, IREEAREXE: (' ) I
- BETER, MARER BB =l - L ‘K
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s
“ee91bb6: b.n @x1ba@ <speed_floatTest+12>
) }
‘hhR- hw ir



mailto:RUN@max26.67MHz
https://eur01.safelinks.protection.outlook.com/?url=http://mp.weixin.qq.com/s?__biz%3DMzI0MDk0ODcxMw%3D%3D%26mid%3D2247485157%26idx%3D1%26sn%3D12db72babaf46680886625ef314168c7%26chksm%3De9124263de65cb75bcb29de659c48dc7aa1b5c756ad2a5ea0fc021419ce428245fe4569a7c6c%26scene%3D21#wechat_redirect&data=02|01|enwei.hu@nxp.com|c0fcc8f4b02a49bdcf0e08d6c1608d17|686ea1d3bc2b4c6fa92cd99c5c301635|0|0|636909017869840127&sdata=zx1WNhb/4fJ5X4KColN9PyaxTrvNS%2BMRieMbE0e2MmQ%3D&reserved=0

S32K1xx RE7IMCURIRERRAiZ (Trace) &g

99

S32K116/S32K118

- Cortex MO+ core, OnChip trace, 1K SRAM as trace memory(MTB)
- Program trace only, no data trace;

S32K142/S32K144/S32K146

- Cortex M4 core, no specific trace data outputs;

- DataTrace available (max two variables because only 2 HW watchpoints(DWT))

- Interrupt Trace (interrupts entry and exit)

- PC Sampler (sample PC every 64 instructions, it’s similar to program trace, but not 100% of software execution flow)

S32K148

- Cortex M4 core, 4 PIN Trace Data outputs + 1 PIN Trace Clock;
- Both Program Trace and Data Trace are available

Table 56-11. Core Trace Connectivity

Chip Feature
S32K116, S32K118 Trace data generated by the CM0+ core can be stored in
MTB RAM.
S32K142, 532K144, S32K146 DWT and ITM trace data can traced out only through SWO
interface.

S32K148

DWT, ETM and ITM trace data can be traced out through
SWO or 4 pin parallel trace port.

h
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Trace on S32K116/8 — Cortex MO+

- LauterbachZZEBHRTERGIHA, BEE C:\T32\demo\arm\hardware\s32k\S32K116”
. S32K116fTracelIAB AT KA

. 22 BiTrace = | &= ==
- 1) ERCPURLE, sys.cpu S32K116; ETHOD
(YR S YN AN \ » .y A — =
m*zﬁjﬁb iEgggﬂp/V\EP&$¥ OnChIp Trace Meth0d1 M%mtrace{al%‘{%ﬁﬁ F'-I'IE'"-"E':'I"-"D:J'HHEH Hanahzer T S - Probe IProbe Ll‘!'t
—++- Bk sz =z < i e T T - -
GHEISRAM, {ETRZEEEISWDEIIEEIFEM; ) ART () LOGGER C)SMOOPer (D) FDX () NONE
- 2) Trace.TBADDRESS 0x1FFFFCO00 . .
state Lise ACCESS elay
Trace.SIZE 0x400
- . - . . N ) DISable ]
. AN = e LBy Lo ++ =q
XFRan < B Etrace(SRIRFAUMIL, REEREEXEE, 1KSEL. ® OiF 1024, o
= \ . > 4 — &
- Trace{SE ] trace.listggtrace.chartsk&ZE, W TEFI<. J Arm SIZE CLOCK
| ©) TRIGGER 1024. TraceCONNECT
o B:uTrace.Chart.sYmbol la | =Z|[ =] =
= =02 ) @ break AUTO |
[ & setup... || £3f Goups... || 38 Gonfig... [ (¥ Goto...)[ (Y Goto...)| #3Find... |[ O In |[+0¢ Out|[E3 Full Mod Mod |'“'|TB_
-1000 -750 -500 =250 T 0de 0de
Sty o ——————————————————————————————' - commands | | @ Ffo 7] sLave
Ao TRGhandler ol m W oW owm © Stack TBADDRESS
NEAS GetaphCurrencal T NEEN © Leash [T TSTARTEN | | Ox1FFFFCO0
ADC_DRV_GetChanResuTtHy [ 4] n ) ) ) ) ) . I . . . . . . . . . . | [T
MEAS_GetUdcVoltagehls| ) TH ) ) ) ) . [ . : : . _ . . . . . . = | st D TSTOPEN
ilninstateReadvdl < o m m (|- - - - - | 7 AutoAm 7] SFRWPRIV
ACTUATE_DisableQutputiy| . ) ) - |} | B L . X X . . . . . . . | .
\_FastUpdatePwnthannelogy = = amm | 0 (] AutoInit ["] RAMPRIV
| DRV_MaskOutputChannels iy ) ) ) ) ) ) n ) |
StateRGBELedGreenONRy . ) ) ) ) ) ) EENE
PINS_DRV_ClearPinshy| ) ) ) ) ) ) ) o
PINS_DRV_SetPinsiy| . ) ) ) ) ) ) B ) . . . i i
FMSTR_Recorder §y ) _ _ _ _ _ _ _ n ) . . ) . . . . ) . |
FMSTR_PoTT@) o o .. N BN BN BN BN BN BN BN BN BN BN BN BN
maingd . mEESESEESESNSNNSSE

h
P
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Trace on S32K142/4/6 — Cortex M4F

61

Lauterbach#4ZLZ B R TERUIRIA, BFEE C:\T32\demo\arm\hardware\s32k\S32K144”

S32K1448TracefliIABLA T KR :
1) S32K144; B % Jidtrace[SRMILHXE, RF|EFNEOSWD,; ELEAREEPORT PCR;
2) LA e fsERttracelige, WRECE TPIU.PortSize SWV”, H/9i&EEAMtracetz], Reg@IISWDEOHRITHititracelER;
= Trace. METHOD CAnalyzer
= Trace.Autolnit ON
= Trace.AutoArm ON
= TPIU.PortSize SWV
= |TM.DataTrace ON
= ITM.ON
3) BdETPIU.SWVPrescaler
« IETHAERIA” DO ~~/demo/arm/etc/serial_wire_viewer/swv_autocalibration.cmm”
- EREEIFIRE "TPIU.SWVPrescaler 1
4) IREMR, EEMADataTrace; I FNar<S2EREMYVartiillSHIfdADataTrace, XFAILUCR MZEZERIFEIZN
= Var.Break.Set myVar /Write /TraceData
- 5) BT ERIRCHL:
= Trace.DRAW.Var %DEFault myVar

EXTERNAL USE
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S32K142/4/6 TraceFtEXHEIE

BEERECEIEIE FIEIEIEFRLIE HERD.
« Autolnit/AutoArm: FEF={TETBaREshtrace;

« TraceCLOCK: miEAutoFocust] Ba¥kENS1ERYTraceCLOCK
o SIZE: ZEEAET A, XBEREENFIFOELR, ZEHX—EHRF

Br—ERAd[alAYtrace(E 2.
« TPIU: PortSizef1SWVPrescaleriZE~ECE ;
. |ITM: RIEEEHRITECE, tJfBFDataTrace, InterruptTrace,

PC Sampler;
&B::Trace E'E
METHOD
Onchip Analyzer @ CAnabyeer ) Hanaheer () Integrator Probe IProbe @) LA
(O ART (O LOGGER () SNOOPer (C)FDX (0 NONE
state used ACCESS TDelay
©) DISable | lauto - | o
@ OFF 0. 0% - TRACEPOR]
) Arm SIZE CLOCK
() trigger 16528. | TSELect
i) break [ BusA
SPY Mode TraceCLOCK
@ Fifo B0.35MHz TOut
commands ") Stack THreshold ] BusA
Leash 1.65
STREAM
) List ) PIPE
6 ULOATT RTS ¥¥ AutoFoous
1 [¥] AutoInit \

&9 B TPIU
tpiu Portsize SyncPeriod
OFF SW -
@ ON PortMode
MRZ hd
commands S Prescaler
L
& CLEAR
TRACEPORT
£ B:ITM
itrm trace TImeMode
) OFF InterruptTrace
[™] Profiling Trace: CyrkePrescaler
DataTrace [ﬁ
commands Coreletedlets - [C] oydeAcarate
PCSampler CLOCK
[ @ aear | | [oFf v
TimeSampMode
.}"m [_] TimeStamps
2] TmeStampL0CK

(== ][=]
state
Type: M4
Mame:
Source: not selected

Destination: CAnalyzer

= |[= ][ =]
SyncPeriod

TracelD

16.
TracePriority
2.

h
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S32K142/4/6 — DataTrace

¢ B:ITM E=N ESR
TRACEFNTPIUSHEIER L TREE, TRHEE. FT“ L S
ITMIHEEECEUEF, B Ta<SHR (BT aBEMEIE) - 3“'””:2:‘& [T}Tﬂv] L
- ITM.DataTrace.CorrelatedData commands |oeltetiia v || | [ClQcedcnate | - TracePriority
_RESet armpler CLOCK 2.
- ITM.InterruptTrace.OFF M [DFF - 7]
TmeStamphode
- ITM.PcSampler OFF
- ITM.ON -m [C] TimeStamps
L TmeStamp(L 00K
- FINBGUANTE, REMR:
- Var.Break.Set myCnt /Write /TraceData )
ﬁ B:Break.Set (= T ™™

- FRTRAENNEERENA,

m—

address [ exXpression
myCnt

~ (&) 0L O+

N— )— — >
- IBiTIER, BiF, EEREME: type options method
Z) Program [ Exclude [C] Temporary
- Trace.draw.var %Default myCnt ©) ReadWrite | | (7] NoMark [] DISable !

Read [ DISableHIT

DATA
© default [ ~|| | [ advanced] |

| Add | | Delete | | cancel | i
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S32K142/4/6 — InterruptTrace

&2 BuITM =ECH =5
N -~ - itrn meMode ncPeriod
TRACEFITPIUSHEIEIREL S TSk, e D 1 | Bena | [
InterruptTrace T iER FAFEHFRTHATIEL ; o [ﬁ"j}‘f‘m‘*“ | [eeb
ITM , B 2 commands Comddteilata v | | | [C]QyceAccurate TracePriority
XHEEECEWNEMR, B PSR (T TAERXIEIE o ;]mmmer o "
- ITM.DataTrace.CorrelatedData [ © CcEA | oFF v
- ITM.InterruptTrace.ON
- ITM.PcSampler OFF _DﬂT;rEIS:EmDS
- ITM.ON
- WNERBERTDataTracefIiim, NEEKHMBIPREZER, &R
=
?/ur:”nte rru ptTrace foe BulTMTrace.Chart.s¥mbol E@

[ setup... |[1if Guoups...|| 28 Gonfig... [ Goto...J[d Goto...|[ #3 Find... [ O In |[»0¢ Out)[ED Full

Oms -350.000ms -380.000ms
address k¥ T Lo |
\N—f— l:lr‘— E}?{ET 1‘5 . (other)d:| NEEEEEE] WEEEEEN] NENENEN] NSRS  EEREREN
lz_:.'f-.l%EIE%: BI17 EETFHCG I:Il§\- SysTick_Handlerff| (1 1 1 01 (0000 T 000 1700000 11l
LPSPI0_IRQHandleri/mm = w2 = @ = =m0
PI2C0_Master_IRQHandler[F | | I | |

- Trace.Chart.Symbol 7 PreOfester IRfandlersy 1oL b

< [ v 4 [ P

A 4
64 EXTERNAL USE ‘ k



S32K142/4/6 — PC Sampler

- TRACEFATPIUXEHEIRECETCZL.
- PC SamplerizsLA1/64RILLRIIPCRAE, B A REFEFIE T
- ITMIEEECEWEFR, Sl TNas<Thin (T AEXIEE

- ITM.DataTrace.CorrelatedData

- ITM.InterruptTrace.OFF

- ITM.PcSampler 1/64

- ITM.ON

- WNERBRAFDataTracelIirm, NEEZHE
BEa/liPCSampler

- 1IB1TRER, HiE, B&Trace(5R:
- Trace.Chart.Symbol

65 EXTERNAL USE

LHFREEER, R

= || ===

fod BuITMTrace.Chart.sYmbol

trace TImeMode
[T interruptTrace
[T PrefilingTrace: CyckePrescaler
DataTrace 11 -
Gomelgeidala = | | | [C] Qdatcowate
PCSampler CLOCK
|1/64
TimeSampMods
[C] TimeSta mps
TmeFamp(LOK

SyncPeriod

TracelD

16.
TracePriority
2.

(=] &S]

(2 setup...[fif Goups..) [ 28

Corfig...|| (3 Goto... || (3 Goto... || #3 Find....|[ 0 In |[»0¢ Out|[ER Full

addressiy

Oms -1.250ms

-1.200ms
|

-1.150ms

MATH A

SysTick_Handler[F
PINS_DRV_ToagglePinsfk
PSPI_DRV_MasterTransfer[F
DRV_MasterStartTransferfF
LPSPI_GetstatusFlaghF
LPSPI_SetFlushFifolmd 5
LPSPI_SetContCBithH
LPSPI_SetRxWatermarks
LPSPI_SetTxWatermarks i
LPSPI_SetIntMode )
LPSPIO_IRQHand] er f¥
LPSPI_IsMaster R
PI_DRV_MasterIRQHand]er [F
PSPI_DRV_Fi1lupTxBuffer[F
LPSPI_WriteDatafF

| MasterSendDataBlockingfhF
| MasterSendDataBlockingfiF
CLOCK_5YS_GetFreqk)

PRI
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S32K148 — Cortex M4F trace with ETM

LauterbachZZEHRTERGIHA, BEE’ C:\T32\demo\arm\hardware\s32k\S32K148”

S32K148f9TracefllAB LA T XS :

- 1) EEEETrace_DO~D3FTrace_CLK, 51 pinflIPCRZ1FEE; IWAIMZIIANAE S T S32K148 EVBEMIMREIIEZE, 188 T1X51PCRZF
1728HIDSE (drive strength enable) ; ZIIGIE, MWARBLUTEE, Blltracei@il &t EIRE,

- PTD16 DSE = LOW, TRACE_CLKOUT ¢ BuTrace E=ECh =
- PTD15 DSE = HIGH, TRACE_D3 HETHOD _
Onchip Analyzer @ CAnalyess ©  Hanshesr | Integrator Probe IProbe © LA
- PTE4 DSE = HIGH, TRACE_D1 YART © LOGGERO 0= O DX © NONE
- 2) WRAIEECE TraceHIBT IR, TRACEEIR{FHcore clock{EHRTHMR, e — cceee _—
\ [===] A3 VAN = ~74= .y .
A LAECE core clkI80MHz, trace clocky$iiERI40MHz; ol | —— [
= SIM_CHIPCTL[TRACECLK_SEL] = 0; @ OFF 0. 0% - TRACEPORT
(ENEAZECE, tracetRERATEEFcore_clk) O Arm SIZE CLOCK
- SIM_CLKDIV4 = 0x10000002; (trace clock divider enable, divide by 2) : tb”ggsf 206588 DTSEELT
_J Drea LS
- 3) EIABCERTLARMBIASCHL, ] R CASSRsEI, _ SPY Mode TraceCLOCK
MNREGEE, I tracelIBE /TR IEHEC BN IBIE T[54 8EER. o Fifg 40.0MHz TOut
It EeILAfE Trace => Configuration.. B0, commands *) Stack THreshold (] BusA
" AutoFocus”S5KEX TraceCLOCK, Z5RRIZE240MHz, BRIRE; O Leash 250 -
o . — SnapsShot ' STREAM
- 4) Program Tracef1Data Trace®EJ LA BiE1T, BRILARIAHETT. ] List ) PIPE
RIFRETEF—IN, LAFfRtracelERAIZE L. [¥] AutoArm RTS
[¥] AutoInit

= ITMF7FData Trace
= ETMAFProgram Trace

h
P
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S32K148 Tracefit BYNHEIE

XEEER AT LAEE R Eemk, AT LAHRA < SCH,

TPIU.PortSize 4
TPIU.PortMode Continuous
ITM.DataTrace CorrelatedData

ITM.ON

ETM.Trace ON

ETM.ON

& BuTrace
METHOD
Onchip Anabyzer @ Chnabyzer Hanzhypar Intexrator Probe
(ART () LOGGER () SNOOPer
state used ACCESS TDely
(©) DISable | auto 'l 0.
@ OFF 0. 0%
) Arm SIZE CLOCK
() trigger 206688, TSELect
) break [] BusA
SPY Mode TraceCLOCK
@ Fifo 40.0MHz TOut

cormmands i) Stack THreshaold [] BusA
© Leash 250

©) STREAM

= List © PIPE
[¥] AutoArm RTS ¥X AutoFocus
[¥] AutoInit

67 EXTERNAL USE

(=] & |wES)

IProbe @ LA

[JFDX () NOME

&Jf Tronchip

o= =]
M
not selected

Destination: CAnalyzer

&% B TPIU
Trace{%,%{% tpiu PortSize SyncPeriod state
E@J\Eﬁ‘lPIN : OFF Type:
@ 0N PortMode Marme:
(ontinuous Source:
cornmands S Prescake
1.
&% B:ETM
etm . trace TImeMode
80 | ﬁ ["1BBC
| DBGRQ [ TmetampsTrare CLOCK
Program - commands trigger ] sTALL
Trace ["] TimeStamps
onfoff | PznlTrace TmeStamp(L0CK
level
£ List counter
£ BiITM
itrn trace TImeMode
Data Trace i1 0 [] ntesmuptTrace External -
[T Profiling Trace CyclePrescaler
DataTrace
commands [C] oydeAcourate
PCSampler CLOCK
[ @cear || | [oFF -
TimeSzmpMode

=N [HCR (=S

resources
AComp:
DComp:
CComp:
Counter:
Seq:
ExtIn:
BExtInBus:
ExtOut:
\ersion:

¥ advanced

(= [=@ ] =]

SyncPeriod

TracelD

16.
TracePriority
2.



S32K148 — Program Trace

TraceEAEBLE, FBEETM, X[ ITM ¥ Trace/5i%, BFEREEDIFINGRK: BITiER, REELE, EftracelSR:

TPIU.PortSize 4 Trace. METHOD CAnalyzer Trace.List
TPIU.PortMode Continuous Trace.Autolnit ON Trace.Chart.Symbol
ITM.DataTrace CorrelatedData Trace.AutoArm ON
ITM.OFF Trace.AutoFocus
ETM.Trace ON
ETM.ON
& B::Trace @ e Bo:Trace.Chart.s¥Ymbol EI@
METHOD [ &2 setup... [ 1if Goups... || =8 Gonfig... | Goto...|[ A Goto...|[ #1Find... |[ 0 In |[+0 0ut)[E3 Full
Onchip Analyzer @ Canabyrer Hanzhyzer Integrator Probe IProbe @& LA i 5 -83.530ms -83.560ms -83.540ms
) ART ) LOGGERC)SNOOPer (O FDX () NONE {other) j : j : j ' T
ma n &/ N | | I
LPSPI_DRV_SetPcs i j j 1} ' '
state used ACCESS TDely = DRV_MLPEPI?MSEE]E” _ _ [
_ - o asterTranster iy 11
() DISable | auto - 0. DRV_I'-'Ias‘ter*Star*tTr*ans‘_ll:er" o Il
- TR ATEORT LPSPI_Get5StatusFlaghy ) ) L | . .
? OFF E 0% B UART_SendData i¥ ) ) - ) I
©) Arm SIZE CLOCK LF‘UARTHDRV_Ser]dDatau _ _ o _ P
__ V_StartSendDatalsingInt{x | |
() trigger 206688, TSELect F‘UART_SE‘tTr"ansmitter"Crgd WM oon '
i LPUART_SetIntModeix ] I
- break [lBusA | 21| LPUART1_IrgHandler i ' ' ' | I
SPY Mode TraceCLOCK - \LPUART_DRV_IRQHand] er i . . , (T
. | _ErrIrgHand]er &} [ THEl
i@ Fifo 40.0MHz TOut LF'UART_GetStatusF]Sg A : : : IR ) ,
LPUART_GetIntMode ix [ |
commands : Stack THreshold (| BusA DRV TxEmptyIraHandlen i : : : STl
) Leash 2.50 - LF‘UART_DRV_F‘utDﬁtau _ _ _ oo
_ LPUART_Putchar {x 1
) STREAM F‘INS_DRV_TDQQ]IEF‘jns " j j j ﬁ n
T PINS_GPIO_TogglePins [ |
i List - PIPE RV_TxCompletelrgHandlerdy ' ' ' '
AutoArm RTS ompleteSendDatalsingInt i
[¥] AutoInit <l y < = b
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S32K148 — Data Trace
TraceBLARIE, XMETM, {H82ITM  5i%TracelSiE, E(EEUEmIa: RGNS HEE" W

TPIU.PortSize 4 Trace. METHOD CAnalyzer AI{EFRM TS, a3 FEXIEIE.
TPIU.PortMode Continuous ‘ Trace.Autolnit ON HENRZEWR, 3BT ENE
ITM.DataTrace CorrelatedData Trace.AutoArm ON EERT, fhA TraceDataBVzhlE, 1Zz@m<
ITM.ON Trace.AutoFocus EDataTracelYWNESA4:

ETM.Trace ON Var.Break.Set myCnt /Write /TraceData
ETM.OFF REXFRNTZERARE 2 E TR

E1TERF, AEELE, B&tracel5E:

[ &3 BoBreaks )
Trace.draw.var %Default myCnt i 0-Beeat St
EEEUQEE’JQ@KE% address [/ expression
myCnt v [FIHL [+
dp Butrace.draw.var %eDefault myCnt | = || =] ||£h| -
| & setwp... [ Goto...|| #3Find... [ Ml chart | 40 In |[»0¢ 0ut|[E8 Full[ S 1In || S out|[ ] Full type options method
-10.000ms -8.000ms -6 .000ms -4 .000ms -:'Prugmm ] EXclude DTEH‘IDDHI‘V
10000. | I ' I ' I ' I ‘_I © Readwrite | | [Z] NoMark ["] D1Sable action
3 ) Read | D15ableHIT Traelata  ~ | ([§
8000. |- : | @ Write DATA
~ () default [ ~| | | [ advanced| |
6000. 1
4000, | ok | |  aAdd | | Delete | | cancel | i
1 T O i1 A T
2000. {-
0. | _ -

| | | | | | \ W 4
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S32KFRFIMCUR P EHIERARSZIF (NXPEMHIME LR S)

832K§ X>Q)“""n_|':l|xxﬂ"\

‘/ BT FR P STASA TR demo TIRIS AT LAZE I RITT > STA— RS R E

v SEFARM). EEEFEMDS).

EfiRZR(Errata), NASEIC(AN)ZE

STNTER(EVB)RE%E1%1H(RDB)HEE;

NXP S32K #7K18Ix(Community)

v ;
v FAQIREREIK;

\/ ENXPJ‘?‘J‘ RHATIEINENQA, ERRZEHE )

Z&/\_‘H
_LD?I

Ufﬁ?ﬁﬂ%&ﬁ'ﬁ
1»511 .:’A%k%—
S32DS |DE1§}5HTIpS
S32K1xx¥MZ{EHTips
S32K SDK{EiFfR
RIRERATUMCUEREFF A&
S ZEECU bootloaderFF A&
" AEECURESLI
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