MOTOR CONTROL & POWER CONVERSION
MCU AND SOLUTION OVERVIEW
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ENL: SERERRIVEIRE R

EM: ZfERERFOC , Bail R , BIERERM

BABYIEE] - Kinetis E

REfL EAZEEES

R 45V, IREMS |, GPIOE,
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|.MX RT
=E , FIEMEL
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SOC

BEZRBERTE  http://www.nxp.com/motorcontrol
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http://www.freescale.com/motorcontrol

REBMCURXMmifss

I.MX RT
500Mhz~600MHz CM7

external flash / 512K RAM
EMMC//Ethnet/PXP

KV5x MCU 240Mhz CM7
connectivity & security.
Advanced digital power

ooy o5 wa, | MCB8FBATXX
z, ) :
HS ADC, HR PWM AEC-Q100

£ Dsc@/‘lé‘x o /4 KELXF MCU
qm ey "
168Mhz CM4 CM4, ECC, CAN

gﬁ)ﬁaﬁgﬁﬁ \ MC56F845xx MC56F845xx
Z, as -
DMA. HS ADC, HR PWM 125 degree AEC-Q100

KV3x MCU
Mid-range PMSM, UPS power
100M/120Mhz CM4

MC56F827xx MC56F837xx MC56F827xx MC56F827xx

50/100MHz, 64K, Xbar,
DAC, HR PWM, CAN

MC56F823xx
50MHz, 32K Flash
PWM, ADC12, XBar, ACMP %FZEF

50/100MHz, 128K 125 degree AEC-Q100

KV1x MCU KE1xZ g
BLDC, entry-level PMSM General Motor iz
75Mhz CMO+ TSI, 5V, 72Mhz CMO+ — — — —
KEOx MCU ppdles

5V , robust MCU
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BLDCIESm %A
> SKFAMC56F827xx ( KV3x &R )

> T3 AFIE
v BFGEEA TRSEN
v FEILNES , 4X31%300RPM
v ERSEHEE
v SIERTIRERIZE 17000rpm
v IERRERIP
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RHEBEEN T ZE
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DSCHIARMEREIEGHI™ 6 !
MC56F82723 / MKV10Z32

AE 253N

BREILL |, U FEEERIS =i
ToRAFOCITH |, EREAFORRIAIA S
EHESHEE

o506 , wEET ERIIEENNES
IEC607301AUEE1Ed

i, WERERERS , TR, RERIFTIEE

FreeMASTER GUIEIRIEE H&E

Over-/Under- Open-phase &
voltage Overt-;::'l;r:n( lock of rotor
protection (2 ) detection

Easy to debug and

demonstrate using
FreeMASTER

RS LA R 345

O HVP-MC3PH, EMaLAESE
O HVP-56F82748 /| HVP-KV10Z32
O AN5387 M HZEIR
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« AJLUERRHE DR | BRIRASZIF256001:5
- RANIERE 3000RPMTEEEE;

- BTapSIER, | Bk h+ 5 s

- BEYIFL MHZEK SR SN MBS

o BJLUSEXS R N RN I0E 8BS R I EE - TURIRER S
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KANXPEHRELAIDSCS AMC56F827xxx

*BALLCRIBFIRH
F YL
. RFEERABN , 12V/240W

R FIE R . A ETE

B AN RS FrFlash

fRERYSCIHZ A& ERE—RMFI =R

PF > 0.99@100% load; THDI < 5% @50% load.
TR, EEXEBREARRE , T8, FRIDERFEIPIHES

RIFIAS : aalmEie:

= AC/DCHE 0 26~
0O DRM1747EM EBEE
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SiEH/SH3%EME (IDHIER )

o i A
SKHEMKV4x
BhERIFIHE :
- SRR REL KRBT
- XFEFE RS

- BRI : 600.00Hz
- BOBUIER : 2.0K-16KHz , BIiRIEGE B shFEE 0K
- BHEIGI  iREVIF 8 FEAKRESVC iR K EFVC
. FREKEE : IEf10.5% ( SVC) , IEf10.02% ( FVC)
- HRREEHIREE - 1IEfR5% (SVC) |, IEfA2% ( FVC)
- VIFRRZe INRIERLE s Bt tlloh - BB ozl B 2 PLC/Z EHE
. Lum'liuu,/ BEuw TKL}_{%EFF'
=10 , 2BModbus , 1ZRCAN , 18CANopen , 1E&Profubus-DPi&E ( EEE <)
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PLC&E&ZHAIMCU

- itk
- NXP MCUIE&PLCEAFRZFNZZ
- BEMCUEBE P ABIEEFE
. BIS . KV1/KV3/KV5/IMXRT/LPC54
- REINERE :
- [E4RABEERI R , KVLU/KVIE N ELRTSEIE
EEATWEFHIANXPHIMCU
- EEMESTEHEHIRMCUSE, , EESERADC
AARAKVS , BEEOTLIRART

- HMIT BE , IMXRTHILPCS4E5 &&=

PLCTF#E : RT1050

HMITE#R : RT105x / LPC546xx

fEfR : KV5 (FEREREIEADC) /RT1020
SRROEE . KV1/KV3

L A

HMI PLC .
Servo Servo
(KV5) (KV5)

|
Yy

Encoder
in motor
(KV1)
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BizHlZziE , cPUREINIB40%RE
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KV~ aatitea

R SHiFEG R ARYXEIMNER S

Core MemOI’y Motor Control Timers ADC DAC ACMP Comms. Packages

eFlexPWM

Flextimer
240MHz 2x 12ch 4 x 12bit !
Ethernet,
cm7 SRIexEVIM 5Msps, 1x 12-bit
DSP + FPU . 1 x 16bit 3x CAN

160MHz 2 x 8ch 2x 12bit 4x ACMP
Cm4 OEEEae<8 1x 2ch 4.1Msps / [ 2x 12-bit with
DSP + FPU FlexTimer 1.9Msps 6-bit DAC

2x ACMP
2x 12-bit with
6-bit DAC

100/120MHz 2x 8ch .
_— 64-512kB 2x 16-bit

2x 2ch
Flash 1.2Msps

DSP + FPU FlexTimer

1x 6¢h 2x ACMP
75M CMO+ 16-32kB 2% 16-bit . -
H/W DIV & Flash 2x 2ch 1x 12-bit with

SQRT FlexTimer 6-bit DAC

1.2Msps

|
AEERERYIERE . BREITRSELINGEE | EFNAEK
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KV10 : 2ch¥37ADC , [@HBRiEES SHEMBEKVSHIREZ
KV11 : Kflash, Ihg|l, F5CAN

*75MHz Cortex-MO+
*Hardware Divide & Square Root
* 4ch DMA

* 16/32KB Flash , 8KB SRAM
* 64/128KB Flash , 16KB SRAM

Memories
ARM Cortex-M0+
75 MH Flash . i
e Up o 126KB 2 x 8ch,16-bit ADC
+*1.2Msps in 12-bit mode (835ns)
interfaces | [ Sauare R " +1 x12-bit DAC
Controller

*1/2 x 6¢h FlexTimer (PWM)

*2/4 x 2ch FlexTimer (PWM/Quad Dec.)
Analog Timers Communication Interfaces HMI *Low Power Timer

*Dual Watchdog

Security
and Integrity

M 1 Other
PDB +32-bit CRC
- Low-Power *Up to 54 1/Os
- Timer +1.71V-3.6V: -40 to 105C
Packages
S \ *32QFN, 32 /48 /64 LQFP

From $0.99/$1.1x at 10k units

NK
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KV1x: R&EF ks

SN———

MKV11Z128VLH7 \[o
MKV117128VLH7P  °MHZ 64LQFP  128KB  16KB  2x6ch; 4x2ch Yes
MKV11Z128VLF7 _ No
MKV117128VLE7P  (°MHz  48LQFP  128KB  16KB 2x6eh; 4x2ch 1 Yes
MKV11Z128VFM7 _ No
MKV117128VEM7P 7/SMHz  32QFN  128KB  16KB  2x6c¢ch; 4x2ch 1 Yes
MKV11Z128VLC7 75MHz  *32LQFP 128KB  16KB  2x6ch; 4x2ch 1 No
MKV11Z64VLH7 7/5SMHz  64LQFP  64KB 16KB  2x6ch; 4x2ch 1 No
MKV11Z64VLF7 /5SMHz  48LQFP  64KB 16KB  2x6ch; 4x2ch 1 No
MKV11Z64VFM7 75MHz  32QFN 64KB 16KB  2x6ch; 4x2ch 1 No
MKV11Z64VLC7 75MHz  *32LQFP  64KB 16KB  2x6ch; 4x2ch 1 No
MKV10Z2128VLH7 75SMHz  64LQFP  128KB  16KB  2x6c¢ch; 4x2ch 1 No
MKV10Z2128VLF7 75MHz  48LQFP  128KB  16KB  2x6ch; 4x2ch 1 No
MKV10Z128VFM7  75MHz  32QFN  128KB  16KB  2x6ch; 4x2ch 1 No
MKV102128VLC7 75MHz  *32LQFP 128KB  16KB  2x6c¢ch; 4x2ch 1 No
MKV10Z264VLH7 _ No
MKV10Z64VLHT7P  (°MHZ 64LQFP  64KB 16KB  2x6ch; 4x2ch 1 Yes
MKV10Z64VLF7 _ No
MKV10Z64VLE7P 75MHz  48LQFP  64KB 16KB  2x6c¢ch; 4x2ch Yes
MKV10Z64VFM7 _ No
MKV10Z64VEM7P  (°MHz  32QFN 64KB 16KB  2x6ch; 4x2ch Yes
MKV10Z64VLC7 75MHz  *32LQFP  64KB 16KB  2x6ch; 4x2ch No
MKV10Z32VLF7 75MHz  48LQFP  32KB 8KB  1x6c¢h; 2x2ch No
MKV10Z32VFM7 7/5MHz  32QFN 32KB 8KB  1x6ch; 2x2ch No
MKV10Z32VLCY7 /SMHz  32LQFP 32KB 8KB  1x6ch; 2x2ch No



KV3x : TNttt a

Part Number MERG LQFP
Freq.

MKV31F512VLL12 120MHz

MKV31F512VLH12 120MHz

MKV31F256VLL12 120MHz

MKV31F256VLH12 120MHz

MKV31F128VLL10 100MHz

MKV31F128VLH10 100MHz

MKV30F128VLH10 100MHz

MKV30F128VLF10 100MHz

MKV30F128VFM10 100MHz

MKV30F64VLH10 100MHz

MKV30F64VLF10 100MHz

100 512K
64 512K
100 256K
64 256K
100 128K
64 128K
64 128K
48 128K
32QFN 128K
64 64K
48 64K

MKV30F64VFM10 100MHz 32QFN 64K

AM
96KB
96KB
48KB
48KB
24KB
24KB
16KB
16KB
16KB
16KB
16KB

16KB

DMA

16-ch

16-ch

16-ch

16-ch

4-ch

4-ch

4-ch

4-ch

4-ch

4-ch

4-ch

4-ch

ShHICM4

PLL/
FLL

PLL

PLL

PLL

PLL

FLL

FLL

FLL

FLL

FLL

FLL

FLL

FLL

FTMs

2x8ch;

2x2ch

2x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

1x8ch;

2x2ch

/O w/
DAC | Digital

Filters
2 16
2 16
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8
1 8

B—HIREKMSEE{H

Cortex-M4 @ 100/120MHz with FPU
* 4 or 16¢ch DMA

*64/128/256/512KB Flash,
+16/24/48/96KB SRAM
*FlexBus (512KB version only)
*Bootloader

Analog

+2 x16-bit ADC: 1.2Msps in 12-bit mode
*Up to 2 x12-bit DAC

*2 x ACMP with 6-bit DAC

Timers

*Up to 2x8ch FTM (PWM)
«2x2ch FTM (PWM/Quad Dec.)
*Programmable Delay Block
*Low Power Timer

Other

*Upto 70 I/Os

*6 high-drive 1/0s (20mA) — SPI/12C
+1.71V-3.6V; -40 to 105C

Packages
*32QFN, *48LQFP, 64/100LQFP
*Alternative, non committed package

From $119 to $2.76 at 10k units

A ¥ 4
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HIFEZEM - Kinetis Motor Suite

1. iE]
- A EERARGRR 7 RS FrEATR R / \
R, EEBRERTREINT L EFFA,
- FrE RN EC BN S AR EE B AL R P R
BE AP T,
- BEHIR , BPIDEERIERTIE

- ){ﬁ%ﬂ:ﬂ:ﬁ?f’tfﬁyj:;?%{,ﬁ){ﬁ%i&)lﬁ@&*g%{q:o Open Source Solution for BLDC /
PMSM
2. 148
- RGEHME on the fly’ LUBRISNEGRERRD  \ & )

REZRA{L,
- FERH =500 |, BUERERIELANIERE.
- AMEBENAEEPRIMEER | BLER

=,

[
L |
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Kinetis Motor Suite — B4

« Motor Tuner:

- MR CEEAECE | TR DIIRRIEEH

- Motor Manager:

-gﬁﬁﬁ%ﬁ,muﬁﬂ#;Wﬁ%@mg

« Motor Observer:

- W BFRIBRAIUEBHES , T a5
RN,

- Open Source Solution:

- BIGUIELEwAENEGFRINE | 1B
oL UEISAPIER.

4 N

Open Source Solution for BLDC /
PMSM

\ Open Source Solution for ACIM /

[
P
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RARFEIT

. I

@ R
* Single Dial Control to

set speed and position

IREBRRIRTFS

« Easily define your
operating states &
transitions

27

* Build in your motor
application profile

* Debug the

application

Intermedia
te
Steps
calculated
runtime by
motor

BEREE @ igERELE
* Spin your motor & » Set smooth transitions

automatically measure from 1 speed to the
feedback next

rooscate: ([F_=E

MERRRE
* Test reference speeds and
bandwidths across range

NK
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KV4x . BfE8HE ( DSCIME + ARMAZ )

*168MHz Cortex-M4F, FPU

System Memories Clocks
— *64/128/256KB Flash
ARM Cortex-M4 Flaoh SRAM @ 128bits wide w/ 128Byte cache
168MHz as Up to 32KB
Lip t0 256KR S *Bootloader
Debug SRAM
BoR Retention *Up to 2 x CAN
Interrupt
12 x 8ch 12-bit ADC
*Sampling at up to 4.1MS/s
*PGA X1, x2, x4
*12-bit DAC
. ) o *4 x ACMP with 6-bit DAC
Security Analog Timers Communication Interfaces HMI

and Integrity

Timers
. *Up to 312ps PWM and PFM
- Flextimers - «2x8ch + 1x2ch FlexTimer (PWM)
Programmable *Quadrature Encoder
- Doy Pk - «2 x Programmable Delay Blocks
- oy «Dual watchdog
Timers
Low-Power Other
e *32-bit CRC
Quad Encoder/ eInter-Peripheral Crossbar with AOI
Decoder Up to 56 I/0s

+1.71V-3.6V; -40 to 1050C

BB T\MCUEHBDSCHME + ARMAIZ Packages
*48LQFP, 64 LQFP & 100LQFP

*Alternative, non committed package

NK
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+ 240MHz Cortex-M7
KV5 : Eigﬁ%*n; *IJ IEﬁEMCU - 512KB/1MB Flash,
@256bits wide, 128 Bytes cache
128/256KB SRAM
Boot Flash

Communications

System Memories Multipl ial ¢
ARM Cortex-M7 Tnternal and ultiple serial ports
| Watchdags | e 256KB 3 x FlexCAN,
32ch-DMA BOOT Flash External Bus
interface Ethernet
- Inter-Module (FlexBus)
Crossbar Analo g

4 x 8ch 12-bit ADC -- 5Msps Sample Time
1 x 16-bit SAR ADC

- 1 x12-bit DAC
4 x ACMP w/ 6b DAC

16KB | Cache | System MPU |
8KB D Cache
Security Analog Timers Communication Interfaces HMI
and Integrity

[oom ] M
%; GPIo - 1x12ch Nano edge timer
=zt - - 312ps PWM and PFEM Resolution
- 1x12ch eFlexPWM
exTimer
o PDB 2x8ch + 2x2ch FlexTimer (PWM)
Quadrature Encoder
PIT . 2 x PDB, Low-Power Timer
Quad Others
Ellcedel « MMCAU & RNG
R , 32-hit CRC, MPU
! Optional | - Inter-module Crossbar Switch with AOI
"""" ' 1.71V-3.6V; -40 to 105C
Packages

100LQFP, 144LQFP, 144MAPBGA
From $5 at 10k units

PUBLIC | 25 x
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Kinetis E K5I#ILS
2.7-5.5V MCU , BG4S Ek

BN KE1xF — 168 MHz CM4, ADCs
B KE1xZ - 72 MHz CMO+, Enhanced featurgs KE18F — CM4, ECC, 3xADCs,

[ KEOxZ — 40/48 MHz CMO+, Entry leve 2%XCANSs
KE16F — (él\gl\l ECC, 3xADCs, KE18F KE18F

KE14F — CM4, ECC, 3xADCs KE16F KE16F M4

1 KE15Z KE15Z — CMO+, 72MHz,

- S S B e . NXP Touch
KE15Z KE152 KE14Z — CMO+, 72MHz
MO+

KEO6Z — CMO+, 48MHz, CAN

KE04Z — CMO+, 48MHz M O+

KEO2Z — CMO+, 40Mz, EEPROM

(=074

=027 KE02Z KE02Z

v

8 KB 16 KB 32 KB 64 KB 128 KB 256 KB 512 KB
R R -
= | BR251 KE15Z , 64K flas
B8 LR : 2361
DEMC_?E%&E@%@%’{ it «  Motor
18T IEC61000-4-6 HElizt o
Q Sot AR MRS Touch
Dﬁgﬁéﬁ - « CAN
E % Touch Library
SDK touch AP 22 - Better cost } {

QFETINBAM



Kinetis E EMC [%8g
EFT. PESDFIZZAmINFRAFEESENI VISR

izt
" 1#&;&*P;§%U%§¢}§ ) L\,LKEOZ%EE}?EMCU KEO2 Controller Board
» FARIRSRFKENRETF

« |EC 61000-4-4(EFT)

+ |EC 61000-4-2(PESD)

. EEEMZAFTHAC Power Relay

Tt

= FFRMRIKIE
¢ IEC 61000-4-4(EFT):+/- 4.4kV*
+ |EC 61000-4-2(PESD): /B/fZZ2E(HE +1- 20kV
. HEFESHARLTIiTAC Power Relay:

6-turns without Reset

= ZGKFE

* |EC 61000-4-4(EFT):+/- 4.4kV*

* |EC 61000-4-2(PESD): Contact
Discharge(at the case) +/- 20kV

* |IEC 61000-4-2(PESD): Air Discharge(at the
control panel) +/- 15kV

*Limited by the test equipment max output voltage

PUBLIC | 2g



RN
DSCZER%!




DSCHMEIEIR - #=HIFNNE

56800 V3
HTRTH30%35

FIERADC |, AJER
HEARIEDDRE | WK
— MR REE

PGA : /IMSEWRKES
ADCIRHEREHRIIEAN

N\
8ch 12bit ADCA

256kB Flash
8ch 12bit ADCB PGAB 4
32kB RAM . —
32kB Boot/Data CRE i;-ch PVI/M /W Ca
Flex memory Crystal Oscillators RIS
(8Mhz & 32.768KH 1 Quad Decoders
56800E AL 1ch 12bit DAC
V3 Core OSC 8Mhz / 32KHZ 223 3¢y 6bit DAC
100MHz 2 x PIT (RTC) 3ch ACMP
JTAG/EONCE Inter-Module ZED PR
CrossBar 8ch 16bit Quad Timer
: 2 X QSPI
f/l)éso'ltﬁln; Egtle,\'/_cl])ratlon Voltage Regulator 2% IIC/SMbus
COP 1 x FlexCAN
Interrupt Controller POR 3 x HS QSCI
LVI 8ch 12bit ADC /w Tem

I GPIO |

SRR PWM: B SRS 41 A
i, e FR G PRI N P RE .

FE RS b, R IR ) 7 R
MR ]

AL, B A 3R

FRAEPWM: ] LA 55 — Aotk

M fE, sl BT

—— 1RDACHEAMEEI,
"] LLUNADCE B B A
e, P L

jiiiiif;;%M%TﬁW%m
— 1

6fZDACH LA ALk

DMA Controller

/

Beaz iR e

DL AT LA i PW M H

WIS A % A,

JEab, HEEER S, Rk

o

PDB (AT 4ifE sEBAREL)
TSR G 2], 17
T 7 CPUT-Ti

NGB, ThEe

FRAEARRTZER |, SRRfERnER
ERF40%, BERTOSKF ,
NFLINT R TS

DMA N4 EREsHEIE
EEEHEEEEY

Wy, WH, B, W

555, Mk, R,

3%, HE

PUBLIC | 30
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B 8iBDSCRRIRZEE

t -RASIEREL ...
BREHREL
BZIAYSERT R

- BE
[SESEERAT

N ABRBEH S

=EEHRUPS

‘/
1

____________

MC56F801x

32MHz
Hi Res PWM,
ADC

____________

Bl 32MHz, ADC, DAC,
[ ACMP, Hi Res PWM,
\

- ——

' MC56F800x

 32MHz
Hi Res PWM, ADC,

1
Ml PGA, ACMP

_____________

MC56F802x/3x

1
fl 32MHz, ADC, DAC,
i ACMP, CAN

Hi Res PWM

4 MC56F84xxx )

56F847xx — 100MHz, 256K Flash
DMA, HS ADC, Hi Res PWM,
XBar, DAC, ACMP, CAN

56845xx — 80MHz, 256K Flash
DMA, HS ADC, Hi Res PWM,
XBar, DAC, ACMP, CAN

56F844xx — 60MHz, 64K Flash
DMA, HS ADC, Hi Res PWM,
XBar, ACMP, CAN

2

MC56F827xx

50MHz/100MHz, 64K Flash
Hi Res PWM
ADC12, XBar, DAC, ACMP, CAN

\

7

MCS56F823xx

50MHz, 32K Flash
PWM, ADC12, XBar, ACMP

o e

_______________

_______________

(KEADSC#Hf T
=R EFDSCH T

S| EEDES
5|l
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MC56F827xx ¥F4iE ( 50/100Mhz)

2.7~3.6V {E , 5V I0FES
cache & RAM 100MHz 1=1T
ERTESFISCIFMZIET{TF100 MHz
EEhtE64KB / 8KB

4Ch DMA

Crystal OSC

Program Flash CRC

. 2 x12{if ADC (% PGA)
- 800ns EHAIRZR
- HEEESE
J\IEIENanoiliFPWM (312ps)
- RZARTRIESTERIFEIA
- E\FEIRINEE

- M&Bcross-bar
2 x BO&FM , SMEEI IRLEeS
4 x 160\ 188 RI ZIhREERTES
2 x 12{; DAC
4 x IEHILLEER (HHBESE )
2 X =IESCI, 2 x SPI, 1x I12C
B4 RT JRAEPLL
Z TR

8MHz OSC Band-gap Ref

2 x 12bit DAC
8-Ch 12bit ADCA
w/ PGA
8-Ch 12bit ADCB
w/ PGA
8-Ch PWM

4-Ch 16bit Timer
4x Analog Comp

1 x MSCAN

Data RAM

32KHz OSC

Memory Resource

Protection H

Inter-module

56800EX Core Cross Bar
100/50MHz

JTAG/EONCE Voltage Regulator

zcor || axwssos SRR R
. POR 2x SPI - 8MHz/200KHz Bl AR E IR %ES
> odie G v o < S2HZPSBIRC S5
- FERMURELIE
. REEAERPET
32QFN, 32LQFP, 48LQFP & 64LQFP Hih

TASBREZL - -40C &= 105C @ 50MHz
. IEEEZL  -40C & 125C @ 40MHz
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MC56F84xxx (256kB Flash, 100MHz)

56800EX
Up to 100 MHz
Instruction
Fast Nested
Registers

Parallel
Instruction
Moves

32b Instr
Cache & le:)rr\fCE
Prefetch o

Security &
Integrity

32bit
Instruction Set

Timers

eFlexPWM
Deadtime
Input Capture
Fault detect

NanoEdge
Placer

4Ch 16b
Timer

2XxPITs

System Memories

Program
Flash
Up to 256KB

SRAM
32KB

FlexMemory
32KB Flash
/ 2KB
EEPROM

Analog

Clocks

Communication
Interfaces

- IB{T@100MHz , EBIRAIREIRR

2.7~3.6V {E , 5V IOFA
FlexMem RERIEMES T ( BIMELL )

2 X123 ADC ( %7 PGA)

" 300ns i

16 x164i ADC

- ERERREINMERES

12i@iEeFlexPWM (312ps) +12ch PWM

- FERRERAEERIRE

- REEPHFTNZMRIEREI06E
M&Bcross-bara] LAEERFIBRIBEAN | F32Z
HZEEINEE (AND/OR/XOR/NOR)

- SRR RTTA LURR T £E57F

2x BOEI M , INPET s NeE

8 x 16\ IERRIZ INReERT R

2 x 123 DAC

4 x IEPILLEES (R ESE )
3 X =IESCI, 3 x SPI, 2x I2C, 1XCAN
ZARTHIR

- HNERERIRAE RS

- 8MHz/200KHz AJANEHR S
- 32KHzNEBRC sKithiR %2

- EIRUIBEHIE
Hth

- 48LQFP, 64LQFP, 8OLQFP, 100LQFP

TALBESY : -40C Z 105C

- TREEFR #H{TH
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JERREIPWM (eFlexPWM)

- ORI FARRAI— TR

EXT SYNC b -

> FPWMERIE + —MNEBIPWMERIN / #iH e —— > < PWMAO
« EAPWMEE IR AT e S oduieo [ P
. HERITTAINA 2 olel | =
« 16{HERSFRPWM SRS S AT AR N
- FEHERTEILUEIEP WM AR S e g e e
. BEATLARSRIELANEE , AT LU/ E/IRsTIRE < < DUMAL,
- BILASHMBIE R AP WM FRERE S ol wi | =
. BEEHERRIEG , QIRLEHES R =
. EAPWMEITLLR B RS NA HE % o
. STEEPWMERHASTENS ( FIRRRSESEL ) ly <P
. STREPWMEIHEIdouble switch (SHEEEFEEH) - BRI
- HEMAT LIS EEREEIS MPWME :
. HESANRTREER >
. JRSTATGRIZHIPWMER HRAE S Sub-Module 3 | < ZMES
o SESTEY_EHF THRSERES AN < -~
+ BIFORCE_OUTE ISR HIRIAT ST Vevvrvery ™

BIF%EiC AN4429 -- Using Motor Control eFlexPWM (mcPWM) for BLDC Motors
http://cache.nxp.com/files/microcontrollers/doc/app note/AN4429.pdf

[
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FQuad Timer AMMEEFUE. EEFNEIEEIEL

« TMRAOIL{EFIEARICEHET |
BFieNEFAIE ;

- TMRALTL{EFCERT , &5
TMRAO , BT EETMRAO/1LEY

THASR RIS

- TMRA2TI{FFicEiE, , BT
fNEEFIEre B ;

- TMRA3I{EFicEuEL , BT
IRSHERICNBE.

I

Rotor position:
from counter value

Phase A )
Primary

TMRAO primary
Set on compare,
Secondary cleared on secondary T M R A2
(Counter is captured on both edges) input edge
Secondary

Revolutions
from counter value

fsys/128

Primary

TMRA1

Secondary
(Counter is captured on both edges)

Speed:

from captured counter
values of TMRAO&1
Counter value of TMRA3
is used to improve
accuracy of low speed.

fsys/128

Primary A

Secondary
(Counter is cleared on both edges)

TMRA3 w
)

[
P
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CrossBar — &R EIE&ERE

AND-OR-INV iB4E
N }{ AND-OR-INV &1

S —
AND-OR-INT Z4§

% AND-OR-INV iZ45

: 6-bit

|VREF| |

: 9 HSCMP

: 12-bit DAC outﬂu_t

| —

I il

| =

I Ay S—
-1 Quad Timer

OUT_TRIGO[3,

8-ch
mcPWM

OUT_TRIG1[3,
L4 n

EXT_SYNC

—
Add 4 ngﬁ/e

want all PWMX[N]

EXT_FORCE

PIT X 2

n

v >
SYNC_OUT[1

-

P
Crossbar B
16
4,
8
4
10
4
8-ch
Trigger > 121jz < PAD
_ ADC
zero/high/low
< X2
DAC input for test only
f
To 12-bit DAC
comﬂmv!—?—mvpm_' PAD
SYNC_IN lZ{ﬁ
DAC
noo T T T T T
JMeThEEN |
LRI\ ES= 1
I RS, #it( |
110 |
Muxind |
|
|

PUBLIC

—> DMA &K
> INT
i3>

i3>

i3 eFlexPWM
—3 HS-CMP
i3> Timer
l—i3-» Q_Decoder
l—tid=p 1/0 pin
—R-> ADC
—a> PDB
i@y DAC
—R> EWMSMEBEI TS

Crossbar A

-
L |



DSCIEGEXTLL- ThFE

56F8002 56F82723 56F84789
PSE2 56800e V2 56800ex V3 56800e V3
RERIRE 32MHz 50 / 100MHz 100MHz
Flash/ RAM 12K / 2K 32K / 6K 256kB / 32KB
EEPROM FE 75 (FlexMem) FlexMem 32 / 2kB
PWM 3* system clock = 96M | 312ps 3 , 100MHz | 312psoy R

_ o 2+8ch*12b, 300nS,

ADC 2*8ch*12b, 2500ns 2*8ch*12b, 800ns 1*16ch*6b, w/ temp
PGA X32 (max) x1, X2, x4 in ADC x1, x2, x4 in ADC
Timer 2*16 timer 4*timer, 1*quad, 2*PIT 2*quad, 1*QEI, 2*PIT
DAC & CMP 3*6b with CMP 2*12b + 3*ACMP 1*12b + 4*ACMP
- 2*11C, 3*SCl, 3*SPI
=~ * * * * * * 1 ) )
O 1*IC, 1*SCl, 1*SPI 1*1C, 1*SCI, 1*SPI 1 FlexCAN

41.5mA @32MHz 38mA @100MHz 64mA @I100MHz
YIFE@S.3VRUN). | ('34ma @200kHz | 27.6mA @50Mhz 1.8mA @2Mhz
25 BEKE

0.16mA @32.768KHz

2.8mA @2Mhz

0.57mA @200KHz

RSHAERMT , IHERTUKTHI50%
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Sul6 BESR, EB/IMEFH

4.5V~18V
4.2V Voltage Refer

OPAMP |Pre-driver

3x PMOS
3x NMOS

3x comparator
1x voltage clamp

Sulé MCU

SO8L

4.5V ~ 18V

40MHz

16K Flash / 768B
RAM

cpu clk : bus clk
-2:1orl:1

MOSFET Pre-driver

24 QFN (4*4)
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RT1050 s
1=

- 3% MAPBGA196 | 10x10mm~2, 0.65mm pitch (130
GPIOs)
-BE/RE: -40 to 105°C (Tj) Tk / -40 to 95°C (Tj) iHEEHE

FEIFESHE -
- ARM Cortex-M74bFBSE, 600MHzZ
- 32KB I-Cache, 32KB D-Cache
- B12KBEMBEF#EES (TCM ) 5/ ESRAMEA
- 8/16{i/SDRAMIZHI28 | 8/16/:/F7FfTNOR FLASH / PSRAM
- WEBEQuad-SPI NOR FLASH
- H1FLCDER=IAWVGA ( 800x480 )
- 8/16fF TG R EEEO
- RERIE KL (PXP) - 2DEFINE
- 2/eMMC 4.5/ SD 3.0/ SDIOimA
- HHEPHYEJ2/NUSB 2.0 OTG , HS/FS |, iRBEEM
- =40 : 3x12S/ SAl, 1x S/ PDIF Tx/ Rx
- H5IEEE 1588f91x 10/100LAA M
- 2M12(YADC , HZiX20MENEE |, 4MEHILLERES
- AXIEAZYmASEE , 4x Quadtimerf14x FlexPWM
- EERIPMUERL , DCDC + LDO
- 22 TRNG , IZFAES-128 , B{FRIEREEN (HAB) |, &
NS |

(FRETH:

-MCUXpresso
- FreeRTOS with SDK

System Control

Secure JTAG
PLL, OSC
eDMA
Watch Dog x4
GP Timer x6
QENC x4
QuadTimer x4
FlexPWM x4

IOMUX

Internal Memory

RT1050

Main CPU Platform
Core
ARM Cortex-M7
32 KB I-cache 32 KB D-cache
FPU MPU NVIC
Up to 512KB TCM

Multimedia

8/16-bit Parallel Camera
Interface

24-bit Parallel LCD (RGB)

Pixel Processing Pipeline (PXP)
2D Graphics Acceleration
Resize, CSC, Overlay, Rotation

External Memory

Connectivity

eMMC 4.5/SD 3.0
X2

UART x8
8x8 Keypad
12C x4
SPI x4
GPIO
12S/SAl x3
S/PDIF Tx/Rx
CAN x2

USB2.0 OTG
with PHY x2

512KB .
O O reypi e 0 ENET
96KB ROM yp 9 with IEEE 1588
Power Mgmt External Memory Controller ADCFDAC
8/16-bit SDRAM
ADC x2 (20-ch
DCDC & LDO Parallel NOR Flash ( )
NAND Flash
Temp Monitor ACMP x4
Security
) Bus
C'%hﬁg e Secure RTC Encryption HAB
Engine
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Ve
i.MX RT1050 196BGA, 10x10

Cortex-M7=1A600MHz

32KB/32KB I/D &7

512KB SRAM / TCM

4x Flex PWM, 4x Quad Timer, 4x ENC
2X HS USB, 2x SDIO, 2x CAN, 1x
ENET

8x UART, 4x SPI, 4x 12C

Qual-SPI ##[0
HERTEE %22 (SDRAM, NOR, NAND)

3x SAI/ SPDIF RX & TX/ 1x ESAI
2x ADC, 4x ACMP

PxP 2D
FiTENZEO

F{TLCDIEO
TRNG&PRNG
128-AESHIZ

DEEINES [
EERLPMIC

SN
- 196BGA, 10x10, 0.65p

RT1020 : MRT10502RKRE AHILQFPRERA R

1441 QFP, 20x20
100LQFP, 14x14

Cortex-M7 =&

IID &1F
SRAM /TCM
Flex PWM, Quad Timer, ENC
HS USB, 2x SDIO, 2x CAN, 1x
ENET
8x UART, 4x SPI, 4x 12C

Qual-SPI [0

HNERTEEIEEI28(SDRAM, NOR, NAND)
3x SAl/ SPDIF RX & TX/ 1x ESAI
2x ADC, 4x ACMP

TRNG&PRNG
128-AESHNZ;

RIS |12

ERPMIC

i
- 144LQFP, 20x20, 0.5p
- 100LQFP, 14x14, 0.5p
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RT1020 {EE]

System Control

Secure JTAG
PLL, OSC
eDMA
4x Watch Dog

6x GP Timer

2x Quadrature
ENC

2x QuadTimer
2x FlexPWM

IOMUX

Internal
Memory

256KB
SRAM/TCM

96KB ROM
Power Mgmt

DCDC & LDO

Temp Monitor

Main CPU Platform

Core

Arm® Cortex®-M7

16 KB I-cache 16 KB D-cache

MPU NVIC

Up to 256KB TCM

External Memory

Dual-Channel Quad-SPI
with Bus Encryption Engine

External Memory Controller
8/16-bit SDRAM
Parallel NOR Flash

NAND Flash

Security

Ciphers & RNG

Secure RTC

eFuse

HAB

Connectivity

2x eMMC 4.5/SD 3.0

8x UART

8x8 Keypad

4x 12C

4x SPI

GPIO

3x [2S/SAl

S/PDIF Tx/Rx

2x CAN

USB2.0 OTG
with PHY

10/100 ENET
with IEEE 1588

ADC /DAC

2x ADC (20-ch.)

4x ACMP

SRS EKE
- Cortex-M751A500MHz , E516KB / 16KB
| | DEF
- IPHYHYSEUSB
- ZPWMAT A=
- 2 ( BNAYFIexSPIfEE: )
- FENSEIMIEE
KA , FFRES
- 2t $2.18 @ 10Ku
- LQFPEZESCHR 7 RAARIUEPCBIR T
- SRR E TR T T S MNEREEIRIN S F
- T SDKHJFreeRTOS
- MCUXpresso / Keil / IAR

Mg
- 393 100LQFP, 14x14, 0.5p (F14E)
144LQFP, 20x20, 0.5p (Q4 2018)
- RE/RE: -40 to 105°C (Tj) Ak
0 to 95°C (T)) iH#EE

-
L |
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MCUXpresso BMFFITEBarmize R

( DSC{s&EHcodewarrior )

MCUXpresso
Bi5TH

- IDE
« SDK
» Config Tools

)

NXP Cortex-M
Microcontrollers
e LPC + Kinetis

O MCUXpresso Software and Tools

@  COMMON TOOLKIT FOR THOUSANDS OF KINETIS & LPC MCUS
@) LEARN MORE »

I MCUXpresso IDE
Edit, compile, debug and optimize in an intuitive and
m powerful IDE
MCUXpresso SDK
Runtime software including peripheral drivers,
m middleware, RTOS, demos and more

MCUXpresso Config Tools
Online and desktop tool suite for system configuration
and optimization

NXEe

http://Www.nxXp.com/mcuxpresso
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FreeMASTER BEIF2R &iEit

B pc_master¥2.pmp - PCMaster

Fils dit Wiew §cnpe Trem Project Help
| SRISIE %2 =8| 21> F 2=z [7 [+

es— = T T

Space Yector Modulation Tes
455 New Scope —J S —

dutyGydle pwmChannel_0_Value dutyGydle pwmChannel_2_Walue
—

e - - ERUBNE BT iESAE
T ] XY B ESERRTRE

e + TS — ARSI ET B AYSCRT I (
52/, RFvEERERD
HRE

« RN — BIEHCR AR s
WHIKHE , BIEEREHCPURER
E. ICRASIEREHT AR
[BRTE , BxK64kB

+ RIF3a < — FIPCRAREIARIFRRY

| = VA5

e —

[
P
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QuickStartER{4

Quick Start :

H{EEBIDSCEREFHALZTIR
EEIMNSEETER

- QuickStart @88
- FMBIMRIERREIRENE
- o] RN B 1R
- BEETER
- AR

- QuickStart aJLA
- IREEPBIRILT
- XISFFTBRIDSCIRE

- RAEFHEEFNENINETATER

RN

S5 Clock: 32,000 MHz GRID_A_PER: [oa0080
1PBus Clock: 3207 MHz GRI0_BPER [0
C.f [o0000
GRID_D_PER:  [G000F
SIM_GPSAD  [G:0000
SIM_CLKOSR:  [0s0020

I~ PINOUT
I occs

[ Py ——r— _iax|
WEE ] O k%[ BB E R
Target: MCERFB026. ? . - P | Regsters View ]
=
| h

'
' 56FB025
:

W svs

I BCE

BT L

E1 GPI

e
Mg RIRY
T

Module Py s configured for use but its pei

I Shaw warnings even for non-included module:

ioctl (SCI_O B SCI_SET_BAUDRATE , SCI_BAUD_Q 600) ;

Module J Command to J Command j
identifier perform Parameter

-

(0] Source: ‘Y:\EMBSWA\EMBS'W102\stationery\DSP5EB00E_Quick _Start\MC56F8013\MCEEFBO13DEMONC_App. Amain.c E1

ioct1(SCI_0, SCI_SET_BAUDRATE—SCI—BALD_S5003
e #p:000000E5: 8654F0E000D0 (move.w  #208,%:0x00F0b0 |
3
- P:000000EB: E708 rts

I
=

- AN4816 -- DSC56800EX Quick Start FFAINMERNA
- AN4490 -- f{aJ{FEAQuick-Start T B35 7 EF56F8xxx BIFOCHIBLE

I-E-Fﬁﬂﬂﬂt + http://www.nxp.com/zh-

Hans/webapp/sps/site/prod _summary.ijsp?code=DSP56800EQUICKSTART&fpsp=1&tab=Design _Tools Tab&uc

=true&lang cd=zh-Hans

[
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MAPS-DSCHA&RIF

AN\

RITEa

. B : MC56F84789

- 100MHZ, 256Kflash, 56800EX core, FraS |FI5 | H

- ATLARIBTIRENR M S E T fmhd e/ /B RESAY
=HEKERELS BN EEEENER |, SR
BLDCHITr{ERES AV IE XL HIE

}jt@iﬁﬁ ZEEEER. FFSNIEY. TARAE
- I EBEHEUSBIEINS , AILARERS |, thaTLiuEd
FreeMASTERI4H1ELEI,

- 24V Biv/MNEREIREREE O

- ME=1EEBEIXNE , SHES .
- =HENE 2SR

- RS MC33937

- =THEE AR EREE

- DB15i&EHfL 28

- RS ES RN E/RIERES

[
P
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Resistor

SHESERSIRAVP

% :
- BRIMILASHSAIKVEIDSC

KV10, KV31, KV46, MC56F82748
- BLDC / PMSM / ACIM 1Kz}

- B8 / TRz / 3R 1 KL

== :
zl:UfIE | _UsB
Isolated JTAG, Isolated Open SDA

1KWFPFC , 250VAC ,
800WREPFC , >90VAC

- R ABIHERIRBA

- EINEEJE :
2 iMmB85-240VEL EIf110-390V

- NEPFCIhaE

= SWD /JTAG /SCI / USB 195KV ¥
==[i=r)

» AT TR IRIR

- CE / FCC IAME

Controller Card
MCU

JTAG and Open SDA Isolated Power Supply | 5KV Isolation Barrier
Galvanic Isolation i

www.nxp.com/HVP
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A\ V4 FRDM-KEQ6Z: Freascale Freedom Development Platform
s e e )
u = d N, @ lese vee

SE81t (DR) /| M 10 (AN):
*AN4911 : =fHPMSMIREFOC

*AN4912 : {FHEMCAT T EHMiEA=+EPMSMIRIZHIN
*DRM152 : EEFMC56F84789 DSCEIM A =&5—TRR %

HS M ASEICENXPE R ML
SR EE

*|JEC60730B DSC Safety Routines 1.0;
*|[EC60730B Kinetis Safety Household routines

MCAT (EBfNi=HlI R RS
- 8% GUIBIFRERGE TR , JLURMMHSEAT NS | HEFRIEHISE
* NREUEZARA |, MR{FAFreeMASTERAWSIASE G HEM

HEatk
* FRDM F&1R , 88V ENREREH , 5IHSES|H
« TOWER F&#R , MCUHR / BBiEHR / BITAR / 7 Btk
* MAPSAHE(YFF &R , BH{HERS |
- BREREIR , RIEAIHVPIR

BisH TES
* MATLAB ™/Simulink™ #RER{CIRIZERA LSRG TR
- IRAFEINIEER , SHFEMIRIERR | SFreeMASTERFERA

* NXPE =T A EMRMM
A 4
4\
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http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=FSLESL&tid=vanFSLESL
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=FSLESL&tid=vanFSLESL
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MCATSW
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MCATSW
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MC_TOOLBOX
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MC_TOOLBOX
https://www.google.com.hk/url?q=http://mefranchising.com/mefranchising-to-support-iec-in-executing-franchising-middle-east-exhibition-2011-in-dubai/&sa=U&ei=RpF4U8aCLMfy8QXzsoK4Dw&ved=0CCAQ9QEwAA&usg=AFQjCNHbNZGyL1QTtFeuesBRh4MlVBs70A

(BN FEHPREHHEGREREAR) HERE

- RE (MBENS AT ERENAFRAS)

#
¥
#

ﬁ - CTIFEE A SE S A A RIRERT T
? = IR

7

w Vel

§ ety r/h ISPV \
i BT ME T SR R AR R S S A
]

; LRI RN R, IR AT SR, FE R
£ iR RN | 452 T O AR s O S R AR
- 2 y ; B | LR L RS R A SRR,

" e microcontroller ies i t

; e e Lo A APERA TSRS | AR F RSO

T
7}
b
-1
%
X
%
E
i
=
s

HIRRSCIRRYE RN REFNRE IR MNYESIZ0] | = T ERTER

=

o RPE XA HIEHEH N BT AE.
|| umemelianiS ous

BEH E NG

(3 ) - .

: 35 §'€© f % RED
E dangdang.com ____M ama;on.cn
o i} i cessen 8 $EREEE mamss A N . O
@ . nitp:!

— MAESMERE !
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SECURE CONNECTIONS
FOR A SMARTER WORLD
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