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Off-line, DC and
Battery Power
Drones

White Goods

HVAC

12V/48V FANs
Garden/Power Tools
Hand/Hair Dryers

WD BLUE

250GB SATA

(W

COo000

Modular Power
PMUs

Atmel, Freescale,
Rockchip, SMI, Ambarella,
HiSilicon, Marvell

Solid State Drives
Wearables, IOT

Video

Remote Processing

With and without battery
charger

AN
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Ultrastar

$§5200
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NVDIMM

Solid State Drives
Industrial

Metering

Hot Plug Devices
Super/Hybrid Caps
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Battery

Management

Battery Charging
Power Banks
Bluetooth Speakers
Portable Devices
Battery Backup
USB-PD Buck/Boost
Charger
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DC-DC Converter

Car Charging

Fast Charging
Cigarette Lighter (CLA)
Apple, BC1.2, QC2.0
USB-C, USB-PD

High Voltage Buck
USB-PD Buck/Boost
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SR Extra DC/DC, LDO, MCU, Gate Driver x3, OpAmp Medium
EKHIPME R Extra DC/DC, LDO, MCU, IPM, OpAmp 5 High
HEFPACHIFE One PAC device 1 Low
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Ceiling/Floor Fans - Range Hood Hand Dryer Hair Dryer

T

e-Bike/e-Scooter/e-Skateboard

Server/Telecom Fan Vacuum and Robots

¥
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Power Tools
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Aut tive '
OO Water and Medical Pum nteoatg o Refrigerator ' iti
ps integrated control Cloth Washer Air conditioners

& compressor sub-sys
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5T Cortex-Mt- & DL A B2 4= 1) BRI UL A1 14

e =ikgk“all-in-one” { IR E 5
SERIAL PWM . R TS . . N .
i bl i i W RRCCRFIA600V TR IR RIS, 0 LA E yFlyback. #/EBuckSSEPICHi i,
e LN 2 B R TR A F T8 i SRt He
-1 Imers
LUART ., 5P DC/DC Controllers
b Up to 14 Channels : B A 2uAREBIRERR VLI AE
12C, CAN N b bt cot it Linear Regulators S
10ns resolution B RIEZ PO R AR R
®  IikiEklE FH MR Rz 5%
ARM CORTEX-MOIM4F APPLICATION - . N . . i
MICROCONTROLLER CORE + MEMORY SPECIFIC B RS 2 2.6ARENEE TR SR AR IR SN 5, AT LR D B H A% fan 2B 1R R
POWER DRIVERS RS
BOMHz/150MHz N
32KkBI128KE FLASH, o . o LHK A EEIANR
3kB/32kE SRAM High-side gate drivers, o ‘ o e
HW multiplier/divider, Low-side gate drivers, B R EERENI3EE 2  PGAFIANE Bk PGAF] T HiL & HL R K FE
24-hit RTC. 24-hit WDT, Open-drain drivers e s e \
24-bit SysTick, NVIC B [l Sensorless BLDCik % st il (1) & FARAL LLse s, i Ah &IN50 H i AN AR02:
Wit
DATA ACQUISITION CON F'GFL:E%?FFLE”‘“[‘}”ALDG B ZR10NMEP LR, ATSZELE R RAS IR, [R5 PWMTH LR 5 2%
AND SEQUENCER a BEsl, Qg 1 v i e ] IR ) W
3 Differential PGAs
10b IMSPS 4 Single-Ended PGAs B e S Rreycle-by-cycle T LR BR #1),  BJ DLSEEI PR it B Ih PR #1) 25 T e
or 12b 2 bMSPS ADC 10 Comparators,
Auto-sampling sequencer 2 DACs (10-hit, 8-bit) L - B e
Temperature Monitor o FHEMREAHEWShEE/PRIT . KA UK =R R
B R SRR T EANE > SR, e, DCDC. izj. IGBT/MOSFETiiiK
e PR D AR E AN B LA BOM A o
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Arme®
Cortex®-M4F

150MHz
128kB FLASH
32kB SRAM
12b 2.5MSPS ADC

Arme®
Cortex®-MO0

50MHz
32kB FLASH
8kB SRAM
10b 1MSPS ADC

Qorvo

Programmable Gate Drive
48V Charge Pump DC/DC

el 66 431 QFN

, 1.5A Gate Drive
(L] 414V Buck/SEPIC DC/IDC
st 6x6 48L QFN

, 1.5A Gate Drive
Qorvo 70V Buck/SEPIC DC/DC
eSS 6x6 48L QFN

QorVo 1.5A Gate Drive

70V Buck/SEPIC DC/DC
8x8 64L QFN

PAC5524

I\l vk B 1A Gate Drive
70V Buck/SEPIC DC/DC

PPN 6x6 48L QFN

PAC5225

2A Gate Drive
NS4 160V Buck DC/DC
SRl 88 511 QFN

, 2A Gate Drive
NIS{BA%] 160V Buck DC/DC
BaEEC 5% 8 511 QFN

J 600V Buck DC/DC
(eIl 0 5/0.25A Gate Drive
ARl 10x10 52L QFN

| 600V Buck DCIDC
(Ao llage] o 5/0.25A Gate Drive
ARl 10x10 52L QFN

i s00v Fiyback DC/DC
(e llAge] 0 5/0.25A Gate Drive

i 600V Fiyback DC/DC
(eIl 0 5/0.25A Gate Drive

, 600V Flyback DC/DC
(lellage] 0 5/0.25A Gate Drive

Qorvo

48V

70V
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Motor Control EVK
Application Expertise Design

« Sensored/Sensorless BLDC
« Sensored/Sensorless FOC
« PC GUI for Debugging

Qorvo
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SERIAL P
REACE NOINE CONFIGURABL,
POWER MANAGER
T.SP 4 16-bit Timers
annels
lead-time contro.

DC/DC Controlers
ulators

APPLICATION
SPECIFIC
POWER DRIVERS

ARM COR TEX-MOM:
MICROCONTROLLER CORE - MEMOR
SOMHz/150MHz
32/B/128kB FLASH

BkB/321B SRAM

High-side gate driyer:
Low-side gate drivers,
Open-drain drivers

HW multiplrer/divider
Jb it RTC, 24-bit WDT.
4-bit SysTick NVIC

CONFIGURABLE ANA
momEND L2
3 Difterensal PGAs
4 Single E ded PGAs
ator.

106 IMSPS
10 Comparators
DAC m o: 3 bt}

1 2b2 5MSPSADC
Auto-sampling sequence

DATA AcQuisiTion
AND SEQUENCER
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MCU SDK

ARM CMSIS Libary
Peripheral Firmware Example Projects
ActiveSafe IEC60730 Class B Safety

Libraries
ActiveFlash Field Update Bootloader

IDE/Programmer

IAR/Keil/lCooCox/Eclipse

« Jlink/Co-link
8 ? .
Soper —= +
M@ T
« Gang Programmer
« Advanced Algorithm and Support

Turnkey Solution

110 ﬂ
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Features

« Windows GUI for Configuration and Control - Stall Detection

» |IDE Support:  Start-in-Motion (SIM)
IAR EWARM * Initial Position Detection (IPD)
Keil uVision 5.X

« Open Phase Detection

Eclipse (open source) . Field Weakening

« Easy Board Configuration « Debug and Safety Features

« Change between all supported Active-Semi EVKs + FLASH CRC code integrity checking
through simple compile switches
* Miscellaneous Features:

* Full FOC Control Algorithm - ADC offset calibration, motor re-start, reverse during

* High-speed, High-accuracy Sensorless Speed and operation
Position Estimator ( SMO/LBG )

* Up to 30kHz Control Frequency

 GUI Save default parameters

* Models for parameter generation to ease integration
with system controller using UART

111 ﬂ
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Qorvo FOC Auto-Tuningi%’i?i\—
HALSEOR A ST S S H #

 fEPAC FOCIH x4 FOC-4.2V) J5 18
Auto-tuningZiifit, A LLSEHLEE N LAY
LRI ZHOR,  DUIEIH TR . giep 4 Step 2 Step 3 Step 4

LBG Motor Motor
- MRYEIE A Ju(bandwudth frequency)A1[H JE [F]
¥ (damping factor)f3 ZILBGHLIl#% 15 % Kpe \
& Kpi;
- MID1 - Motor ID (Rs, Ld, Lq) ~30 minutes (was 2-8 hours before!)

- MID2 - Motor ID (Kv, J)

- ATPI - Auto-Tuning Pl Controller (ld, Iq,
Speed)
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EN 60335-1:2012/AC:2014
EN 60335-1:2012/A11:2014
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EN 60730-1
DIN EN 60730-1 (VDE 0631-1):2012-10 EN 60730-1:2011

o FPKHIEANL. K RIEAENL. SGREITIHEAN. SE2E R

IEC 60335-1

4, A e )
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IEC 60730-1
IEC 60730-1(ed.5)

o HEFEAS . PAC5250/PAC5255/PAC5223/PAC5232A e
- PACTi%:
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Existing Solution A Existing Solution B Existing Solution C PAC Solution

Controller Boards
(Relative Sizes to Scale)

Board 121.5cm?2 108cm? 67.5cm?2
Size
Board Size - 10% 20% ~50%
Reduction
PCBA Cost -- 7% 11% ~40%
Reduction
Standby 0.45W 0.70W 0.65W 0.10W
Power (Via Total Hibernate Mode™)
Control Field-oriented Control (FOC) Field-oriented Control (FOC) Back Electromotive Force Field-oriented Control (FOC)
Technology (BEMF)
Qorvo © Qorvo, Inc. 114 ﬂ
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EN 60335-1
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Parameter Specifications
| > fr yiran
Wi/\ QEQKEQEQ PN 16V — 40V
LTPNFIES 90W — 400W
o HEFETE . PAC5223/PAC5222/PAC5250 WU 3 51 50kRPM — 120kRPM
. PACﬁ%ﬁE% XA 7 7 Sensorless BLDC/Sensoless
FOC
QOI’VOTEF/’E@E%% H%T &/'\%ﬁﬁip{j&ﬁ%; HL 7SR = FR SRR/ 2 E T SR
=n £z )
BRGSO Pr LSRR N PCBIT - A
PAC/RHERAL I T IIFE N12uA, SEI R AR R NLIIFE; st 5t ﬁ;;;)g%u/gﬁg%upgnggﬁau
Bh 551
iﬁ% * /\é JI:{:I/:\?_ 7 [ ‘ ;
TN AR AR R4 H ME. R L B
B4 F 5L P97 T A 7 B B A 1 BOMUBL A R 2 (14 Th e FEBRY . NHRRRERRY

Cycle-By-Cycle fRifi iR

LK G T AR S0, S e R 21 2 ", -

PCBR~f 49x49 mm, SR
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