EP5223LVM1-1

Power Application Controllers

EP5223LVM1-1 User’s Guide

active-semi

Solutions for Sustainability

www.active-semi.com

Copyright © 2017 Active-Semi, Inc.



CONTENTS

(070101 (=T 01 £ T OO 2
L@ Y V1= UTRRR 3
EPB223LVIMT-1 RESOUICES....ceiiuiteeiiittiee e ettt ee e ettt e ettt e e e sttt e e e st e e s st e e e e s asee e e e aabee e e e anbeeeesaneeeeesaneneeeaanreeeesanrneeeaas 5
Pinout and Signal CONNECHIVITY ......ccoiuiiiiiii ettt e e be e e st e e e be e e sateesneeesnneeenee 5
[ T [T o1 | USRS TP PP OPPPP 6
L E DD S ettt ettt ettt ettt ettt et et eh et eaeeeaee e et e et oAt e Rt e aaeeeaeeeaeeenAeeEeeteeeheeeneeenseeseeteeaneeaaeeaneeaneeennean 6
1L DI B LT o TH e o[ o TS UPRURRURRORIN 7
Serial COMMUNICALIONS . ... etieiiee ettt ettt ettt ettt ettt e bt e e saee e s ate e e bee e sabeeaabe e e aaeeesabeeesaseesmbeeeaneeesabeeeseeaas 7
Hall Sensor / PWM DAC INTEITACE .....viiirie ittt e e 7
Hall Sensor / PWM DAC Interface (CONtiNUEA).......cooi ittt e 8
EPB22BLVIMT=1 SEIUD ..eeiietieie ettt h ettt e b bt bt e e h et eh et e st et e ekt e e b e e she e s it e et e e bt e abeenbeenneennee e 9
ADOUL ACHIVE-SEBIMI..c...eeii ettt e e s ne e e s et e s r e e e am e e e s r et e naneesane e e anneenneeennneas 10

2 - Rev 1.1 April 2017



OVERVIEW

Active-Semi’s EP5223LVM1-1 development platform is a complete hardware solution enabling users not only
to evaluate the PAC5223 device, but also develop power applications revolving around this powerful and
versatile Cortex M0 based microcontroller. The module contains a PAC5223 Power Application Controller
(MCU) and all the necessary circuitry to properly energize the MCU and its internal peripherals once power is
applied.

To aid in the application development the EP5223LVM1-1 offers access to each and every one of the
PAC5223 device’s signals by means of a series of female header connectors.

The EP5223LVM1-1 also contains access to an external USB to UART module enabling users to connect the
evaluation module to a PC computer through a conventional Virtual Comm Port which can then be used in the
communication efforts by taking advantage of the PAC5223’s UART interface. Graphical User Interface (GUI)
software suites can be employed to externally control particular application’s features.

Finally, the EP5223LVM1-1 module gives access to the PAC5223’s SWD port allowing users to both program
their application into the device’s FLASH memory, as well as debugging the application in real time. The 4 pin
connector based SWD port is compatible with a fair number of debugger/programmer modules widely
available.

Active-Semi’s EP5223LVM1-1 evaluation kit consists of the following:

e EP5223LVM1-1 Body module
e EP5223LVM1-1 User’s Guide
e Schematics, BOM and Layout Drawings
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Figure 1: EP5223LVM1-1 Block Diagram

Solution Benefits:

Ideal for high voltage (up to 60V Abs Max) general purpose power applications and controllers
Single-IC PAC5223 with 10 PWM outputs, 10 ADC inputs, 12C, UART, SPI and GPIO.

Gate driving for up to three half H Bridge (tri phase) inverter.

Schematics, BOM, Layout drawings available

The following sections provide information about the hardware features of Active-Semi’s EP5223LVM1-1
turnkey solution.
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EP5223LVM1-1 RESOURCES

Pinout and Signal Connectivity

The following diagram shows the male header pinout for the EP5223LVM1-1 evaluation module, as seen from

above:
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Figure 2 EP5223LVM1-1 Headers and Test Stakes Pinout
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Power Input

Power to the EP5223LVM1-1 evaluation module can be applied to the VIN and GND spade connectors.
Power to the EP5223LVM1-1 evaluation module should not exceed 60V (Abs Max).

The EP5223LVM1-1 is optimized to operate with voltages ranging from 14V to 36V Nominal (60V Abs Max).
When the VIN input voltage goes above 8V, the system exits UVLO protection and all subsystems, including
voltage regulators, analog front end and microcontroller, are enabled.

LED’s

When an operational voltage is applied, LED D16 will light up. This is the LED which notifies VSYS (5V) rail is
up and running. VP (12V gate drive), 3.3V (for analog circuitry) and 1.8V (for CPU core) regulators will also be
operating at this point in time. Module is ready for use.

The following table shows the available LEDs and their associated diagnostic function.

LED Description
D16 VSYS (5V). Light up when the PAC5223 device is successfully powered up by VIN.
D7 VIN. Lights up as VIN voltage is applied.
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SWD Debugging

Connector J1 offers access to the PAC5223 SWD port lines.

Terminal | Description
1 + VCCIO (default is 5V)
2 SD SWD Serial Data
3 CL SWD Serial Clock
4 - GND (System Ground)

Serial Communications

Connector J7 offers access to the PAC5223 UART port lines.

J7Pin | Terminal | Description

1 + VCCIO (default is 5V)
2 TX MCU Transmit Line

3 RX MCU Receive Line

4 - GND (System Ground)

Hall Sensor / PWM DAC Interface

Connector J10 offers access to the PAC5223 resources on PORTD utilized for hall sensor based
commutation. These resources can be alternatively utilized as PWM DAC outputs for in real time debugging.

Terminal | Description

+ VCCIO (default is 5V)

Hall Sensor U PORTD2 (PWMBO function)
Hall Sensor V PORTD3 (PWMB1 function)
Hall Sensor W PORTD7 (PWMDO function)
GND GND (System Ground)

QB |WIN =
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Hall Sensor / PWM DAC Interface (Continued)

The EP5223LVM1-1 module is built with the six capacitors populated (C25, C26, C27, C28, C29, C31).
Depending on the interface to be utilized, the user should remove a set of three capacitors as shown below:

VCCIO
J10
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PD3 PWMBI R30 .~ 100 HALL V 5
PD7 — PWMDO R31 v 100 HALL W 4
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Figure 7: Hall Sensor / DAC Interface Component Selection

NOTE: User may also prefer to change the three resistors (R22, R30, R31) and three capacitors (C26,
C27,C31) values depending on the employed PWM frequency. For provided FW default frequencies, 4.3K
resistors and 0.1 uF ceramic capacitors have been tested to provide desirable results.
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EP5223LVM1-1 SETUP

The setup for the EP5223LVM1-1 evaluation module requires up to four simple connections.

1. Connect the VIN power source via spade tab connectors VIN and GND. As VIN power is applied, the
LED D7 will light up. Once VIN voltage goes above 8V, the PAC5223’s Multi Mode Power Manager
will be engaged and the VSYS (5V) regulator will be enabled. This event will result in LED D16
lighting up.

2. Connect the 3 Phase BLDC/PMSM motor via space tab connectors PHASE U, PHASE V and PHASE
W.

3. If Serial Communications are desired, connect the USB to UART module 4 pin connection to J7.

4. For debugging/programming, connect a suitable USB SWD module to J1 by using a standard 4 wire
cable.
UART SWD VM IN - (GND) VM IN +

:.
5.
g
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Aip
>
el
N
o
o]
B

PHASE U

Figure 7: EP5223LVM1-1 Evaluation Module Connections

- 9 - Rev 1.1 April 2017



ABOUT ACTIVE-SEMI

Founded in 2004 in Silicon Valley and headquartered in Allen, Texas, Active-Semi is a rapidly emerging
leader in the multi-billion dollar power management IC and intelligent digital motor drive IC markets. The
company's portfolio of analog and mixed signal SoCs (systems-on-chips) are scalable core platforms
used in charging, powering and embedded digital control systems for end applications such as industrial,
commercial and consumer equipment. The company offers power application microcontrollers, DC/DC,
AC/DC, PMU and LED drivers that significantly reduce solution size and cost while improving system-
level reliability. Active-Semi's turnkey solutions deliver energy-saving power conversion architectures
that minimize energy usage and compress system development cycle-time by greater than 50 percent.
Active-Semi ships 50 million power ICs per quarter and reached the "one billion units shipped" milestone
in May 2012. The multi-national company focuses on commercializing industry leading power
management IC solution platforms and has developed broad intellectual property with over 150 patents
granted and pending. For more information visit: http:/active-semi.com/
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




