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S32K3FE MBI - S32K3BIFRIS

S32K1 S32K3

MO+ @ 48 MHz or
M4F @ 80 - 112 MHz
Single-core

1-4M7 @ 120 - 320 MHz
Single-core, Multi-core or Lockstep core

128 KB — 2 MB P-Flash 512 KB - 8 MB P-Flash
17 — 256 KB RAM 128 KB - 1152 KB RAM

Sym Cipher Sym & Asym Ciphers; 100+ Keys, Side channel protection
CSEc Up to 20 keys HSE B Seamless OTA (RWW, Memory remapping
OTA Support (RWW) for A/B Swap, FW rollback option)

ASIL B ASILB /D

100 Mb Ethernet (AVB), up to 3 CAN FD Up to 1 Gbps Ethernet (TSN, AVB), up to 8 CAN FD
FlexTimer module, TRGMUX, FlexIO, eMIOS, BCTU, LCU for Motor control
PDB for Motor control Advanced peripherals I3C, Enhanced FlexIO




S32K3:
EXPANDING THE S32
PLATFORM

NXP’s S32 Automotive Platform enables
software reuse across multiple applications,
reducing development complexity and easing
the burden for Tier 1s and carmakers

S32K3 expands S32
into zone control and edge nodes

Extends S32K family into new applications:
- Advanced Body Electronics

- Battery Management

. Zone Control

Powertrain/

Chassis

Transmission _|

Control

Battery  _|
Management

Pu

Control  —|

Cooling Fan _|
Control

mp

Infotainment
Aud_i(_) l[e] Telematics Car Access ——
Amplifier controller box
Window/ _|
Park Safety Sunroof
Assist Controller
|
Lighting ——
Wiper T
Steering  _|
Column Module
S32K MCU

Target Applications

Body Control
Module

TPMS

Door
Control

Seat
Control

Mirror

Climate
Control

h
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S32K3XX 512 KB - 4 MB DEVICE FEATURE OVERVIEW

S32K310 S32K311 S32K312 S32K314 S32K322 S32K324 S32K341 S32K342 S32K344

Common HW: LPUART, FlexIO, eMIOS Timers, ACMP, LCU, BCTU, TRGMUX
Common SW: Real-Time Drivers (RTD), Security FW, Safety SW Framework, Core Self-Test Libraries, etc

*K314 100MaxQFP room temp CES only, not for production
**Ethernet 10BaseT1S supported by SPI + external MAC&PHY




S32K3XX 6 MB - 8 MB DEVICE FEATURE OVERVIEW

PRELIMINARY INFO, SUBJECT TO CHANGE

S32K328 S32K338 S32K348 S32K358

Common HW: LPUART, FlexIO, eMIOS Timers, ACMP, LCU, BCTU, TRGMUX
Common SW: Real-Time Drivers (RTD), Security FW, Safety SW Framework, Core Self-Test Libraries, etc



S32K 3 FHINZEBIRIIMEZI T8



Arm Cortex — M7

32-bit processor 160MHz
DSP and FPU instructions
8kB | cache 8kB D cache
(96 — 384)kB TCM

SWD & JTAG debug
interfaces

eMIOS 0/1/2

24 channels

Multiple time bases selection
Double buffed registers and
reload signal generation

13 various modes for input
capture/ output compare
operations

LCU 0/1

3 LCs(Logic Cells)
embedded each with 4 inputs
and outputs. Configurable
true table for each output.
Force and sync inputs to
support fast reaction to fault.
Rise and fall edge delay to
support deadtime generation
and glitch filter.

S32K3ATFHBINEFIMHIMENE - B&E

ENC/ HALL Fault

PWM
pairs

ADC Inputs

LPCMP 0/1/2
* 8 external inputs
+ 8bhitdac

TRGMUX

* Flexible mechanism for
introjection of internal signals

» Debugging real time events;
routing internal signal to 1/0

pin.

BCTU

« 72 channels (trigger sources)

» Singe conversion or list of
conversions

»  priority selection logic

*  FIFO support

ADC 0/1/2.

* 15 bit resolution

* 8 precision channels

* 16 standard channels
* 4 internal channels

» 32 external channels

PUBLIC 8 m



S32K3AFHBHERIRIME T A

Analog-to-Digital Converter (SAR-ADC)

Body Cross triggering unit (BCTU)

Logic Control Unit (LCU)

Configurable Enhanced Modular 10 Subsystem (eMIOS)
Trigger MUX (TRGMUX)

[ ]
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S32K3AFABHEHRIIMEZITEE — SAR ADC

Fixed resolution 15bit (precision channels target for TSI application);

- The conversion data is always 15 bit wide, although the actual successive approximation steps might be less than 15
Sampling and conversion time: ~1uS (@80 MHz conversion clock) Up to 1M samples/sec ;

- Programmable clock pre-scaler: (bus clock) or (bus clock)/2

- Accuracy: TUE Maximum +/- 6LSB without adjacent pin current injection;

- Three conversion modes: Pow er
. . . down
- Normal conversion supports one-shot and continuous conversions BCTU interface Status
- Injected conversion supports one-shot conversions only f
- CTU conversion runs single conversion per trigger + +
. Clock and Reset >
- Independent data registers per channel <
Host Bus €—» 2
Programmable DMA enable per channel - .
_ DMA Controls <€—3 ADCD <«—»| ADCA Analog inputs
Programmable pre-sampling enable per channel .
Configurable analog watchdogs for different channels nl
Interrupts <€
Individual interrupt flags for the following conditions: SARADC
- Single channel, chain or CTU end-of-conversion » Channel Selections
Fault indication (fault control unit) (to on-chip and external mux)

- Watchdog thresholds violation
Software initiated calibration
Built-in Self-Test (BIST) feature

10 4



S32K3AFABHEHRIIMEITE - BCTU

Used to trigger three on-chip ADCs cpy |- s ger N

Runs at 160MHz clock frequency | _

Trigger sources: - Tg;” - e

- eMIOS timer channels e | aco
. Trgger --

- ;Rf?MUX Inputs emiost | mgd perz comrsn

- Software S

Up to 72 conversion configuration registers TRGCFG o Tg:ggd ]

Multiple Parallel Conversions functionality T Command__

One priority selection logic per ADC ] e e | ADC2

A LIST of ADC channels - repeat triggering capability for the ADC

channels

-Command list in BCTU allows greater control of ADC conversions

- Easy to convert single channels multiple times

- Group conversions by a single source possible

- Optional halting of the list execution till next trigger (new feature since K2TV)
3 result registers for 3 ADC modules respectively

2 FIFOs for reading ADC results (new feature on K3)

11
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S32K3ETFREFIAIMEITE - LCU (1/2)

- Logic Control Unit (LCU) comprises logic cells with
programmable logic that operates outside the speed
limitations of software execution.

- Logic cell takes up to 4 input signals and through the Look
Up Table (LUT) generates 4 output signals

- Input sources are a combination of the following:

- 1/0O pins

- Peripheral outputs

- Register bits

- Output can be directed internally to peripherals and to an
output pin.

- Combinatorial Logic:

- Any 16 x 4 Truth Table such AND, NAND, AND-OR, AND-
OR-INVERT, OR-XOR, OR-XNOR and their combinations

- Latches:

- S-R, D-flip flop, JK-flip flop

- Advanced:

- Incremental encoder, ACIM, PMSM & BLDC motor
controllers

LCUO and LCU1, 3 LCs Per LCU

syref0] |

Configuration example:
Logic cells =1
Force inputs= 4

LCU

Sync inputs = 4

o= s
r=A =1 t=1 =3

,_\_—'| ermmxc= |
=

syrc{i] T

synef?] T

syrc(d] T

i1

q

L
To other logic cells

HE
q (4

Tl |
EAERLS
e

A

x 3

. o—@
To ather logiccells |1 |

A

DMA and Interrupt control

T
To other logic cells

12
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S32K3AFBHLIEHIRIIMENE - LCU (2/2) EHIEi EEE

Configuration exampl: LCU a2
A 00 ey 8

== 8 PWMC_ZERO
O oerpey %

PWMC_LS § =

= PWMC_HS %
&
; g

To generate deadtime
v
i |
) 4
-
i
J

Delay for edges

H € Dead time PWMC_LS
»>

PWMC_HS

Final LCU output respecting

Output polarity setting

PUBLIC 13 m



S32K3AFABHEHRIIMEZITEEA - EMIOSTER (1/3)

- Runs at 160MHz clock frequency (at CORE_CLK)
- Triggers eDMA channels and interconnects with TRGMUX @
- Supports unified channel reload signal output generated optionally at every 1,2,3, ...,32 counter

bus reload event S32K311 | S32K3x2 | S32K3x4 | S32K3x8

- S32K3xx Integration: eMIOS0 24ch 24ch 24ch 24ch
eMIOS1 24ch 24ch 24ch 24ch
eMIOS2 24ch 24ch
- Configurations:
Timer width 16 bits
Number of channels 24
Local channel pre-scaler width 4 (1-16)
Number of global counter buses 2
Number of global pre-scalers 1
Global channel pre-scaler width 8 (1-256)

14 ¢



S32K3AFHHZHMIMENE - EMIOSHE (2/3)

Clock frequency 160 MHz 160 MHz 160 MHz
No. of channels* 72 72 72

No. of DMA sources 8 8 8

No. of TRGMUX outputs 14 14 0

No. of TRGMUX inputs 18 18 0
Channel types XIG/HIY XIHIY XIHIY
Maode

General-Purpose Input/Output (GPI0) mode
Single Action Input Capture (SAIC) Mode
Single Action Qutput Compare (SAOC) Mode
Inpi}t Pulse Width Measurement (IPWM) Mode
Input Period Measurement (IPM) Mode
Double Action Qutput Compare (DAQOC) Mode
Modulus Counter (MC) Mode

Modulus Counter Buffered (MCB) Mode

Output Pulse Width and Frequency Modulation Buffered (OPWFMB) Mode
Center Aligned Output Pulse Width Modulation with Dead Time Insertion Buffered (OPWMCB) Mode

Output Pulse Width Modulation Buffered (OPWMB) Mode
Output Pulse Width Modulation with Trigger (OPWMT) Mode
Pulse Edge Counting (PEC)

15



S32K3AFAHEHRIIMEZITEE - EMIOSTER (3/3)

eMIOS 0 eMIOS 1 eMIOS_2 - TypeG: full feature with internal
| timer; (7 channels)

g | 19 9
=0 ; o3 :
= | ¢ : | . TypeX: MCB, OPWFMB,
2 < = = OPWMB, SAIC, GPIO, with
: £l g § internal timer. (15 channels)
i & : :
“ I " "1 K . TypeH: OPWMB, IPWM,
f ; A= g H ¢| SAIC,GPIO, no internal timer;
g : of 1= 2| E 2| (35 channels)
a — 75— 3 . g |§ g
o - 5 - o
TR =] chanTyre - TypeY: OPWMB, SAIC, GPIO,

no internal timer; (15 channels)

16 x



S32K3AFHBHERRIMEINE - TRGMUX

y vy

vV VYV

- Eextremely flexible mechanism for
connecting various trigger sources to
multiple pins / peripherals. Trigger Multiplexer

Input signals Output signals

S32K3xx

- The signal interconnection can be
programmed by software.

v

Note: S32K344 supports 128 x 111 signal routing paths
Use-case: Triggering ADC conversion upon logic operation evaluation (for example periodical conversion within a

tme window) UL
INDOW PULS _
CU_0_lcl_out_i1* BCTU_Trg23 trigger
) R e | RGMUX ' Apco
Modulus Counter (MC)

E LCU_0 lcl_inp_il1
Mode <|_|\ LCU

LCU_O_Icl1_inp_i2

—————————— eMIOS0[0]

TRGMUX
Output Pulse Width
Modulation Buffered
(OPWMB) Mode

Description: Comparator generates window pulse, eMIOS channel generates periodical ADC
""""""" eMIOSO[1] trigger; LCU is programmed to pass through only triggers within a time window.

17 x
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S32KIEFHBIMPHMA - B8

S$32K3 vs. MC Techniques Lineup S$32K3 vs. Typical MC Applications Lineup
Model Based
(Virtual machine) High-end Engine Cooling
High Speed
High Dynamic
6ph PMSM Ié$u:r—§gd Traction Drive
FOC
Switch eCompressor

Reluctance

Belt Starter Generator
Crankshaft Motor Generator
Transmisions actuators

3ph PMSM FOC
Sensorless

X
©
x
o™
]
w

S32K3xx

3ph PMSM FOC

Encoder/Resolver Engine Cooling

HWVAC Blower
Pumps
3ph BLDC 6-step
Sensorless

Application Complexity

Window Lift (3ph PMSM)
3ph BLDC 6&-step Sunroof (3ph PMSM)
HALL Trunk opener (Dual DC motor)

Control Techniques / Market Trend




SI2KIEEHBINAPHMA - EPXAERRESR

7_}(7§ 7J(7§ . MCBup M
EEH,3 BT =
—j \ - - MCB up
ZKE —g; ) Aoc‘éimgerz =
ﬁj—z_l 1 EE,*)-L A.\.[;;-,.U__,;J_
F BT EE—MIEN=1eMIOSEE
&2 %W%@ﬂuﬁﬁz¢%m§%EWE
BLDC/PMSM X 3 FRIRENM.
FEAZ & X 2

PUBLIC 20 m



S32K3EEFEHBINPHMA - EBRiEAEH

Turbo Charger

Turbo ChargerfUIEEFRKELIZHETFDH. SiE SEERAA B ENEENE— T EEX
i EEREN IR REEANEEEE ], XL INESHRENNAE, FE—EEEE &
#EES32K3E M, LML ESE . SI2KIFIFFSEK,

21 ¢



S32K3EEHBNPRIRA - 6tHM i

6-hase
PMSM

1Bm T S32K3iEBFERIeMIOSIEIEFILCY, FEIFEES— 7 VEENREHEE2T=
HREEAAYES,

PUBLIC 22



S32K3IEFHHEINPHMA - BalE5EN

BEiFee R S ENENBEESERANES, MTREMENZEMmEEEINEE, [F481H1HY
BERTRENEEE, BEERTEILSED, BT EEINELZERE T .

o BIMNARIRIAFICO2EREIBNBIIN FEENNEKRTBIRS T, BRTa%E, FEEEMS
REiL, XENGHFRNEHE—EEK,

« S32KIELS ZERMEENITIWAREBREINA, ETFREYENESEN, EX2IS32K3e]
LU F—EGEIANEE

[ ]
L |
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S32K3EFEHHEIMPHMA - EPSHRZEND

Ibooster

EPS5IBOOSTERESEEINEELEEFND., NWTEBRULZIISINEELZEFR A
S32K3HIFIFIES.

NXPIR 7 H2HASILDAIS32K3AYSIliconZ f5, iR HINEEZEIEE, 1P
INEERLIRITS0 Easy,

24



S3I2K3IEEHBHAPRIMA - EIRE

GD3100 X 6
IGBT Module

Resolver/Mag Sensor/Inductance Sensor

«  SI2KIEBXEVEENIKFIRIAZnER, JLARTFRIRRANEIXES A,
e  S32KIIEEINXPEIGD3100F0PMIC, BJLASCIRASIL-DEYIZIT
. WNEESREMEERIEIR, S32K3EFS32SH LUK EE K

25
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Pre-Product

HHEHFSI2K3IBEHBIAZE - MCSPTE1AK3448 {6748

MCSPTE1AK344 Bl S32K3X4EVB-
Q172 FIDEVKIT-MOTORGD £8gk, #&
B 42BLY3A78-24110 =+BFRIEMN..

. H#F10-18VEIN, HE100W

+ ST, SHN=FEFERHF

. SUFE/ROCRERIDES/ To R H!

+ XIFRE=EEYL, 82fEBLDC/PMSM

« BR4SZFFCAN/LIN

o TE{HZ#EEthernet (RJIAGZERZEE)
o ZFEFREGEITES

. SEHINERITAGTEIRIEO

[ ]
L |
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BEF

B FS32K3NERBIAE - BLDCHRIEE

3-Phase Low-Voltage Power Stage

UDcbus |° 7] ] x
© :
Real Time Drivers °J °‘J =
for S32K3 vDC — I:J DJ L.
o : :
= G Udc_bus
SEUSOP  Eah overcrrent ‘Y GD3000 \dc_bus sialo)f
‘:E‘\ protection E: E: E:
FreeMASTER T D:M:o:
| [FSEIRIN] Vil
LPUART SIUL LPSPI eMIOS + LCU —» TRGMUX —» BCTU ADC
RTD Driver RTD Driver RTD Driver RTD Driver RTD Driver RTD )
: RTD Driver
& Driver
Application Control Duty cycle .
\ ; z
Required Speed
(RPM) CMT Sector

Required
Current Limit

DC bus current

Actual Speed (RPM)

""" Sensorless Actual Motor Current .
- = = Hall sensor
B NXP Technology Non NXP Technology ' ! Optional Technology

ZHILIERTE BRI

"Hall Period

v v v

eMIOS + LCU
RTD Driver

28



BHHBEEFSI2KINFERBIIEE - BLDCIRHF - FERIE RS

\
I
L

oy

TRGMUX - comp.pai = 1 ] / \,/
- z ' B

« TRGMUXFILCULSE, S TIRIE
EREESEEEREN, TERN
1ZAYTF¥in

- GD3000fYyFauliS S e L UEIIForce
S RFEEXIEPWMAYEIH

o REINIERMANGMEH, 1REIA
FY%0 HH S EE R EA R PR

EMICE Channel




BB HEFS32K3NERBIHGE - BLDCIRH - TRI=HI

s .
B re
TRGMUX - comp.p 7 | GD3000 / 7
\;_
LEU SW inputs {sector) A
R g— = « {EFHSW Inputsff/ILCURY%IAFE

SIS
| « GD3000YFaultZ=n]LLEd

- Force{S S B HEPW MATHE
, R

A% 2 R A A PR

30 x



B2 FS32K3WERBINAEER - PMSMB EIEE

3-Phase Low-Voltage Power Stage

UDcbhus |® PMSM
: O — 4 DJ'-I .DJ'-I i
Real Time Drivers
for S32K3 VDC — ]
F Y oJ::l uo-lrj-l FY
- ) . |
or:h-u—n—u Udc_bus
StarLfSto G |
P Overcurrent J?' GD3000 e bus e
Fault pmtedmn -+ = Isc Enc_a Enc_b
FreelMASTER T l | |
| I i Ll
LPUART SiuL LPSF-‘I eMIOS +LCU —» TRGMUX —» BCTU ADC TREMUX
RTD Driver RTD Driver RTD Driver RETD Driver RTD Driver RTD RTD Dri ¢ Jv
Driver fiver eMIOS + LCU
icati Cycd
Application Control % C;cl: : Us_alpha_comp U_dc RTD Driver
Duty Cycle c Us_beta_comp 1
: Theta enc

Sw Switch

Omega_actual_mech " -
switchSensor > + : -
cev+s.  Sensorless Is_d I=_alpha :
— = = Encoder sensor Is_q Iz_heta :
B NXP Technology Non NXP Technology | ! Optional Technology

31



RE8BETFSI2KIWEMHBIEE - PMSMERH - ZHBEXRE

CHO counter

} }

l Reload

output

CH1

unter

CHB co

5 | el
TRGMUX oo

CHY output

- =HHESRATIERRIENIKE], ltisat?ﬂﬁ%mbﬂiﬂig

- =BT MOTBRFEMERTRE, BERER—AIZIRIE

« LCUBHINRISEEPWMEL %EE’JGEQPWMEHJH:', BFEf Rt X el BBRig &

. %@Fégcg\%u, XiET RSB IEMNEE (BEMF Observer) , S55RAEIEER:EY (ATO)
. T IoRLFEH

32



REMETFSI2KINEFERBIFE - PMSMERHE - BHEHERE

CHO A CHO —MCB up

CH2B

PWMA_ZERO
PWMB

Y 1 Pre-driver JE;}

CH1/3/5 output  CHO counter

CH8 — MCB up
Faul
=
3
=
=
[=]
o
©
I
Q
CH11B CH11 A
HI0B o meeeeeee
CH9B )
e CHI A

= - = CH9/110/11 - OPWMB

;
=2}
2 o
Q

Output flag ¥ 011 52 Quput fag
(ADC trigge )(AD% gg er) (ADC frigger)

- BAESR/INNFREE RN RAVEE K S

- HHEENBERRHEVESEPWMTYE, RttEMAVES—BET

- EAFEPASEFAIDouble SwitchfiN, KFELCURNZIEIZETINREREAASEI

« FTCRAFOCITH, AT ERIREBEIEMWNIZE (BEMF Observer) , ZE&MBEBIRsE (ATO) 3L
ﬂ%%‘%ﬂgﬂﬁﬁiﬁmm ]

=T I

[ ]
-|1
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EHHBEEFS3I2KINERBIIFE - SUMMARY

« MCSPTE1AK344 I2HBLDCHIPMSMIE& (2R, EmMEBSEFRTD LLDH]
RTD MCALIMMERA, IER1EEZFAS32K3FRFEEHENIEHINSE

* MCSPTEIAK344 BESERNQIERAMAM, BEENEZFALIEEKEES
HNEERESETHIAR.

20223 IKSEBHR SIS =R IR,
BB .

B LREEBHINHEEARRETIHAR
RIATTSHITHIIEE,

34 4



S32K3IPWEBHIEFHIES



S32K3MBHEFES - B

Model Based Design
Toolbox (MBDT)

MATLAB Simulink integrated tool chain for configuring and
generating software to execute motor control algorithms on
NXP MCUs:

+ Includes AMMCLIb Library set

+ plug in to MATLAB ™/Simulink™
model-based design environment

- optimized for fast execution on our MCUs
with bit-accurate results compared to Simulink® simulation

Automotive Math and
Motor Control Library Set

Precompiled software library containing
building blocks for a wide range of motor
control applications

Easy migration between
platforms with minimized effort

;CLIB AMCLIB'
e

Production ready SW (SPICE Level 3, g %‘“

CMMI and ISO9001/TS16949)

Control loop modeling with
Matlab/Simulink® models

Debugger for Real-time Applications:

.

.

.

.

.

Motor Control Application Tuning

Tool (MCAT)

Tune your drive:

- Graphical User Interface, plugin to
FreeMaster

- interfacing with the target MCU,
modify software variables during
runtime to tune your motor control
algorithms to achieve control
objectives (i.e. Pl parameters)

FreeMASTER (Lite)

Graphical User Interface
View & Modify variables run-time
Real-time Monitor Tool =
Track & trace your variables
Demonstration Platform
Design your own dashboard

> BDFRETE, BEEFAYEE
> IEFER L™

Motor Control Devkit
Package
Comprehensive solution:

« All Motor Control Development Kits
supported by application software in source
code

- Documentation, Out-of-Box experience,
Webinars available

™ Products Applications Design Company Q searct

tor Control Development Kits

S$32K144-MCU-DEVKIT: Introducing $32K144 Motor Control
Development Kits

Featured Videos

36 7 AN



S32K3RYEBHI=HI%EZDS - MODEL BASED DESIGN TOOLBOX (MBDT)

Easy Prototyping

ldeas & Designs

-
EH simulink Library Browser
L] file Edit View Display Diagam Simulation Analysis Code Tools Help
Qi\,, Enter search term 'QV‘@V'\: ﬁc"-ﬂ @ -8 <= EEQ“*@@“P [} '“‘ @~ -
= BLDC_OpenLoop_s32k14
Model Based Design Toolbox for $32K Series/$32K ®  [FalBLoC_0pentoop_s3ziaa b -
[> Simulink - @
[> Computer Vision System Toolbox
|> DSP system Toolbox | | o e
[> DSP System Toalbox HDL Support =
P Embeddad Coder 532K14x Blocks :
4 PP — N E FAILURE
4 532K14x Automotive Math and Motor Control oK
[ AMCLIB 4 B Topeantakcommuacn
I GDFLIB | | 532K14% Automotive Math and Motor Control Phasesuchiogic
> GFLIB —_— . E%h;?:"m
[ GMCLIE —_—
[» MLIB Prr—
4 532K14x Blocks =
4 S32K14x
4 Communication Blocks S32K14x Examples )
Flex CAN Blocks
LowPower 12C Blocks
LowPower SPI Blocks 4
UART Blocks —
4 Motor Control Blocks Gt |—fessn g
ADC Blocks - —_—
CMP Blocks o
FlexTimer Blocks &
PDB Blocks o I
Peripheral Interface Blocks L] S e
Utility Blocks I m""—"" o L.
« PromcterEnabe. -
Ready 70% FixedStepDiscrete
= —— —— — — —

v/ Easy migration between NXP solution
v Minimal knowledge about hardware v' Matching solution for Tl, Arduino,

v Fast development — drag&drop approach Raspberry
v' Simulation environment for testing & validation

PUBLIC 37 w



S32K3WBHIEHIEDS - FREEMASTER

FreeMASTER

Host

+»» Data Visualization Tool
+» Demo Framework

Configuration Tools

+* Monitor & Control Embedded Applications

+» Framework To Build Other Control &

e

A

Embedded v

NXP Proprietary
Comm Protocol

communication protocol

% Application Code Running On The Target
« Embedded FreeMASTER library is added
to user’s application to have support for

=
S

www.nxp.com/FreeMASTER

A Xt N ] L L | =" -
Bl — Tl =3
= i 5
o= - = o = o i A |-'\- | f - BT Bl ) |
"'|I| |' i I.I |II ! i II 1 L II e eom oz om o,
- Y | e EE— 8 e -
= -I | II I \ P i ] I ] 1 1 i o ..--I—I--..._ -
v o0 ! 1 o [ | | ] —— -I"“
Foa (T T (R | Pl J i — e
| EREEER Fopd . - -
. L | | ! L 0 ) — T
| | | A R T I.' i ——. = ﬂoi-tim
i) I '_ ! ! b 01 | Iy ! 1) —-—— e - e R S
' i v X o T e e
n r foo [
: f A 4 III i \ { N i '@ BUH =y @
1 {1 1 ! | [ i [ |
[ T R TR
g gl | I T T | | 1
| \ | T [
i I 1 | | i i
| |I I| | ! ' II ! |I | |I II II
[ 1
! 1) L i | ! ]
ar - - B
- |
?' z =1
\ A

PR s

Connect over UART,
USB, CAN or JTAG

ARM mbed

>;
/SEGGER

Direct memory access
j-link, CMSIS-DAP or P&E

Share any connection
over the internet

38 x



S32K3MBHIEFIES — MCAT

Short development cycle for PMSM FOC and BLDC motor control

HOST: 7
*  Web based GUI
Users configure
parameters & generate C
project customized for our

Tools

Motor Control Application Tuning Tool

platforms as an output —= RUNTIME
: e -
file.
TARGET: e —— d\"""""% * Application debugging
. — T — * Pl controllers tuning
E_m bed ded Example — W] 20 * Control schemes layering
Application made for our - (1)

target to take into account
user’s choices.

S32 Design Studio Debugger
Is needed to build and run the

generated application on the ot
target.

S32 Design Studio

.Y NXP
S/W Package

PMSM/BLDC

BUILD PROCESS

Motor Control Library set

Application static configurat.

NXP DevKits

Motor Control Reference Design
NXP MCU

o NXP H/W

-,
-~

e reference control design setup

Jo req
Gb l: Ke Ki
lo_roal

Pi controller

dg /F>{svmE

!
W_req Jo_req r
K, Ki Ke,Ki ]
P4 controfier areat P4 controlier oo
ot dq /l«— aB

s roal
ap <— /abc

AN
i

W rear Position / Speed

Embedded application < evaluation
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S32K3MABHIEHRIES - AMMCLIB

v Precompiled software library containing

building blocks for a wide range of motor
control applications

Production ready SW (SPICE Level 3,
CMMI and ISO9001/TS16949)

Free of charge evaluation version available

Matlab/Simulink® models provided for all
functions, supporting the modeling of the
control loop

Layered architecture with support of fixed-
point 32-bit, fixed-point 16-bit and single
precision floating point arithmetic

Delivery format
Quality level

Supported compilers

- Absolute Value, Negative Value

+ Add/Subtract Functions

«  Multiply/Divide/Add-multiply

- Normalisation, Round Functions

- Conversion Functions

- Trigonometric Functions
MLIB_Abs, MLIB_AbsSat GFLIB_Sin, GFLIB_Cos
MLIB_Neg, MLIB_NegSat GFLIB_SinCos, GFLIB_Tan
GFLIB_Asin, GFLIB_Acos
GFLIB_Atan, GFLIB_AtanYX
GFLIB_AtanYXShifted

- Limitation Functions

MLIB_Add, MLIB_AddSat
MLIB_Sub, MLIB_SubSat

Functions
MLIB_Mul, MLIB_MulSat imi
MLIB_Div, MLIB_DivSat GFLIB UpperLimit
MLIB_Mac, MLIB_MacSat - Pl Controller Functions

MLIB_Mnac, MLIB_Msu GFLIB_ControllerPlr,
MLIB_VMac GFLIB_ControllerPIrAW

GFLIB_LowerLimit,

- Shifting +  GFLIB_ControllerPlp,

GFLIB_ControllerPlpAW

;:Audgfgnk MLIB_ShLSat . Interpolation

MLIB_ShBi, MLIB_ShBiSat GFLIB_Lut1D, GFLIB_Lut2D

- Hysteresis Function

MLIB_Norm, MLIB_Round GFLIB_Hyst
GFLIB_IntegratorTR

- Sign Function
GFLIB_Sign

- Signal Ramp Function
GFLIB_Ramp

- Square Root Function
GFLIB_Sqrt

MLIB_ConvertPU, MLIB_Convert

Binary or Source Code

QM

GFLIB_Limit, GFLIB_VectorLimit

- Signal Integration Function

- Finite Impulse Filter

GDFLIB_FilterFIR

- Moving Average Filter

GDFLIB_FilterMA

- 1st Order Infinite Impulse

Filter
GDFLIB_FilterlIR 1init
GDFLIB_FilterliR1

= 2nd Order Infinite Impulse

Filter
GDFLIB_FilterliRZinit
GDFLIB_FilterlR2

|thiame Ext Size
| <DIR>
|3 (bam) <DIR>
|Ddoc] <DR>
|3 [include] <DIR>
(=] <DIR>

| () icense et 14,522(

GCC, IAR, GHS, CodeWarrior® Eclipse IDE,

Wind River Diab, Cosmic Software

= Clark Transformation
GMCLIB_Clark
GMCLIB_Clarkinv

- Park Transformation
GMCLIB_Park
GMCLIB_Parkinv

- Duty Cycle Calculation
GMCLIB_SvmStd

- Elimination of DC Ripples
GMCLIB_ElimDcBusRip

- Decoupling of PMSM Motors
GMCLIB_DecouplingPMSM

- BEMF Observer DQ
AMCLIB_BemfObsrvDQ

- Tracking Observer
AMCLIB_TrackObsrv

Delivery Content

= Matlab/Simulink Bit Accurate Models

= User Manuals

- Header files

= Compiled Library File

- License File (to be accepted at install time)
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S32K3 FRIER S32 Design Studio IAESSE SR HI ERREN
nxp.com/S32K3 nxp.com/S32DS nxp.com/AMMCLIB

S32K3 118X S32 YRTD FreeMASTERSCHEIX THE
nxp.com/S32K1Community nxp.com/RTD nxp.com/FreeMASTER
S32K B AENH BB e DS (D] MCATEEHi=HIRBcE T A
nxp.com/S32KMCdevKits Blotke Dizgram nxp.com/MCAT
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SECURE CONNECTIONS
FOR A SMARTER WORLD
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VERSION CONTROL

V1.0

INITIAL VERSION, CREATED BY RAYMOND TANG
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