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Overview
Introduction

The EVKT-MP6570 is an evaluation kit for the MP6570, a high-performance motor controller that
incorporates field-oriented control (FOC) algorithms, SVPWM modulation technology, and an accurate
embedded angle sensor. It is used for applications with three-phase permanent magnet synchronous
motors (PMSMs) and brushless DC (BLDC) motors.

Kit Contents

EVKT-MP6570 kit contents (items below can be ordered separately, and the GUI installation file and
supplemental documents can be downloaded from the MPS website):

# Part Number Item Quantity
1 EV6570-R-00B MP6570 evaluation board 1
2 eMotion System Includes one USB to SPI/I2C/RS485 communication interface, one y

Communication Kit USB cable, and one ribbon cable

Input Power

' USB Cable

‘ ' eMotion Sys.tem EV6570-R-00B
Comm. Kit

Figure 1: EVKT-MP6570 Evaluation Kit Set-Up
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Features and Benefits

Flexible Parameter Configuration via:
o Non-Volatile Memory (NVM)
o Selectable SPI/I2C/RS485 Interface

e Embedded Accurate Angle Sensor with Up to 14-Bit Resolution
¢ Field-Oriented Control (FOC)
e Supports Position Mode, Speed Mode, and Torque Mode
o Pulse-Width Modulation (PWM)/Clock/Digital Interface Reference Input
o Energy Regeneration Brake Mode
e 10-Bit Analog-to-Digital Converter (ADC) with Configurable Gain
e Up to 80kHz Configurable Switching Frequency (fsw)
o Up to 32 Configurable Slave Addresses
e Selectable Oscillator Source:
o Integrated Internal Oscillator
o External Passive Crystal Input
¢ Input Bus Over-Current Protection (OCP) and Over-Voltage Protection (OVP)
o Low-Power Standby Mode
e Locked-Rotor Detection and Restart
¢ Configurable Current Limit Threshold
Kit Specifications
Feature Specification
Supply for Board 8V to 55V
Output Phase Current 20A (peak), 10A (continuous)
Communication Support I°C, SPI, RS485, default I°C
Operating Systems Supported Windows XP, 7, or later
System Requirement Minimum 100MB free
GUI Software eMotion Virtual Bench
EVB Size (LxW) 50.4cmx30cm
MP6570 Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 4
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Section 1. Hardware Specifications
1.1 Personal Computer Requirements
The following minimum conditions must be met to use the EVKT-MP6570:

e Operating System of Windows XP, 7, or later
e Net Framework 4.0

o PC with a minimum of one available USB port
e Atleast 100MB of free space

1.2 EV6570-R-00B Specifications
The EV6570-R-00B is an evaluation board for the MP6570.

Feature

Specification

Supply for the Evaluation Board
Operating Input Voltage

EVB Size (LxW)

Figure 2: EV6570-R-00B Evaluation Board

1.3 eMotion System Communication Kit Specifications

8V to 55V

8V to 55V

50.4cmx30cm

The eMotion system communication kit refers to the USB to SPI/I?°C/RS485 communication interface
device, which connects the EVB, the PC, and its supporting accessories. Together with MPS’s eMotion
Virtual Bench tool, it provides a quick and easy way to evaluate the performance of MPS digital products.

ml£ FG —}-m m4— GND
GND —-m BH—CS
eMotion Control System RS485_ B ——m EH— MOSI
Communication Kit GND —# BH— SCLK/SDA
RS485 A —1H EH— MISO/SCL
www. monolit REV. 1.0
Figure 3: eMotion System Communication Kit
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Section 2. Software Requirements
2.1 Software Installation Procedure

Programming occurs through the MPS eMotion Virtual Bench GUI. Follow the instructions below to install
the software:

Note: This software can be downloaded from the MPS website.
1. Download and extract the zip package titled “eMotion Virtual Bench.zip”.

2. Double-click the “eMotion Virtual Bench.exe” file to open the set-up guide (see Figure 4 and Figure
5). If a protection window comes up, click “More info,” then click “Run anyway.”

Follow the prompts in the set-up guide.
Wait for the status screen to verify that the installation is complete.

-

Figure 4: eMotion Virtual Bench Icon

m?m5®eMotion Virtual Bench 4

VDC{+)

L
7

VDC()

MPE570
1.8V r
i
0.av
L nFT
I
EN =
=y PWMAB: R l — ,-’,‘.E
|2CISFURS485 Power Stage — i
VDCIDG 1 f ‘/_u\l
BRAKE ANBIC |ﬁ | |
) = i ]
\ =] §
FGHOME \Jg
| Gearbox Load
0 Load Design
. The O Save Design
Communication success.
Figure 5: eMotion Virtual Bench
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Section 3. Evaluation Kit Test Set-Up
3.1 Hardware Set-Up
The hardware must be properly configured prior to use. Follow the instructions below to set up the EVB:

1. Install the evaluation board at the back of the motor by connecting the three-phase motor windings
to the board. Note that the center of the board should be aligned with the center of the magnet
attached to the motor shaft. The distance between the magnet surface and the MP6570 surface
should be between 1mm and 2mm (see Figure 6).

Connect the EVB to the eMotion system communication interface with the ribbon cable.

Connect the eMotion system communication kit to the PC with the USB cable.

Motor Control
PCBA

Optional
Heat Sink

Magnet

Figure 6: EVKT-MP6570 Evaluation Kit Set-up

3.2 Powering Up the EVB
1. Connect the power supply terminals to:

a. Positive (+): VIN
b. Negative (-): GND

2. Preset the power supply output between 8V and 55V. The power supply should be fused or current-
limited, and be capable of supplying current up to the motor’s set current limit.

MP6570 Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 7
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3.3 Software Set-Up
After connecting the hardware according to the steps above, follow the steps below to use the GUI

software:

1. Start the software. It should check the EVB connection automatically.

« If the connection is successful, the connection status will be listed as “Communication Success”
in green (see Figure 5).

e If the connection is unsuccessful,

___________
voce) | ? !
= ]
] _ i | Lpor
e | |Module
S !
VDC{-) | I
1 Eo
e
in Limit .3V
' MP6570
1av ;
Rotor Fault DC B!
T Rligning Mode Monitor
“oav | l -
— o
I b {
] UABRIC "
PUM ™ woput || PWMO PUMAEI] E
"1 3 Ertar —
vDGNDC
AD —.
SRAE Fe o Sampl AIBIC |
\.5
FGIHOME Memory Ang}
E—— terface Access Sensor Gearbox Load
E:”‘l 2 Load Design
|
s Nt o= = 0 Save Design
________ Communication failed.

Figure 7: Connection Status

the connection status will be listed as “USB device

unconnected” or “Communication failed” in red (see Figure 7). Check the connections between
the EVB, communication interface, and PC or re-plug the USB into the computer.

O

If the MP6570 demo board is listed as “USB device unconnected,” this means that the eMotion
system communication kit is not connected correctly or the USB driver is not installed.

If the USB is listed as “Communication failed,” this means that the EVB is not connected

correctly.

3.4 Run the Motor
1. Click the “Load Design” button (see Figure 8).

2. Select the EV6570-R-00B demo design.xls design file in the DesignList folder and load it to the
eMotion Virtual Bench software.

MP6570 Evaluation Kit User Guide Rev. 1.0
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mePes A
eMotion Virtual Bench

___________
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Q
-
1
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1
1
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1
1
|
s
w
’:_
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*| Interface mterfzce Power Stage i
12ciseursass || Online Test E
VDGCADG f i
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BRAKE 1. Brake Sample ! | 8 |
Mode | = |
v B
— &
FGHOME FG Memory Angle
[ |Interface Access. Sensor Gearbox Load

1y

0 Save Design

Communication success.

Figure 8: Load the Design File

3. Click the motor picture and change the motor parameters according to the motor datasheet (see
Figure 9).

[f= Motor Select - m} x
Motor Name: | DemoMotor ]
o . Motor List:
Winding Connection Type: Star Connection =
Phase-Phase Resistance Rs (Q): D
Phase-Phase Inductance Ls (uH):
Rated DC Input(V): (12 )
Rated Torque(mN=m):
Rated Speed(rpm):
Inertia J (g*cm™2) _
‘ Save | | Load ‘ | Delete |

)
Friction Factor F(N*m*s): @
)

Pole Pairs p:
Flux Linkage Specified By: ® Speed Constant () Torque Constant &
Speed Constant (rpm/V):

Torque Constant (mN*m/A):

Figure 9: Change the Motor Parameters

4. Follow the steps below to determine the theta bias (if the theta bias is saved to the design file, skip
this step and proceed to step 5):

a. Navigate to the “Rotor Aligning” window from the home page (see Figure 10).Turn on the auto theta
bias function.

b. Set the interval time and bias current, then click the “Start” button. The auto-theta bias function
should turn off automatically.

c. Click the “OK” button to return to the home page.

MP6570 Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 9
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o

fis Rotor Aligning F=mE =
Please do rotor initial positioning first before run the motar.
Rotor Initial Positioning: ) OFF @
Interval Time(ms): ] 1000
Bias Current(mA): 500 Start
Input Theta Bias: ] FaoF |H

Figure 10: Rotor Aligning Window

Follow the steps below to run the motor:

a. Nauvigate to the “Online Test” window from the home page.
b. Click the “Load to RAM” button to load the design parameters to the MP6570 RAM.
c. Click the “Start/Stop” button to turn on the MP6570.
d. Click the “Update” button to set the motor speed. Monitor the speed curve in the scope.
e. Change and update the speed. Monitor the motor speed in the scope (see Figure 11).
mes e
eMotion Virtual Bench
-Online Test -
! - _ Brake: O Yes @ No
Direction® ®F OR Auto Design: Y ®@N o—
SpeedLoop: & id CurrentA) @ Soft Start>= e
E,+ s I_. :::ﬁ ::;;ﬂ Speed(r/min.). (3000
- H l_‘ Speed
5 DS A S S S S A
_or
SHRCEE 500 S SN R D S SR S
M. m ?‘, 0.4 .;
i g; T P RTAPIY ERIRRPRTE: T TP ERPRITY
0 2 4 6 8 10 12 14 16 18
K Time(s)
Rotor Lock: e Power Stage: e ‘LoadToMTP‘ |LnadTnRAM‘ |Return‘

Figure 11: eMotion Virtual Bench Software
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6. Adjust the speed loop and current loop parameters for better performance.

3.5 Device Programming Instructions

The MP6570 is a multiple-time programmable (MTP) part. Follow the steps below to create and export
customized configurations:

1. Using a computer, open the eMotion Virtual Bench software and load a design file to the GUI.
2. Enter the Online Test window, then click the “Load to MTP” button (see Figure 12).

mP5®eMotion Virtual Bench s

Online Test -
; . . . Brake: () Yes @ No
Direction: wF OR Auto Design OY @N Refe -
rence
Speed Loop: (& Soft Start=> Start/Stop O

id Current(A): @

-

Ref. ZEf - | Speed(/min.): (3000 ) -U dat

et Kl I—o ::1'-!,, I__| s+28-f, peed(r/min.): (3000 pdate
- Speed

si28-f,

=]
K S N S O S SV SRR S SO
08
07

Current Loop: (D
+

Ref. 9 m 04 i
f 03+

Speed(rpm)
o
w

D2 , T
3(1)__ R E Pt TR TNPIRIR
Ki 0 2 4 6 sTime(s;u 12 14 16 18
Fault Indication: ® speed O Position O
Qver Current: e Memory: e

Rotor Lock: e Power Stage: e ‘ Load To RAM | | Return ‘

Figure 12: Write MTP
3. Changes can be made to the parameters outlined in red (see Figure 13).

m 5® o 3
F eMotion Virtual Bench
VDG(+) ] ‘! ‘
L]
VDC{-) i | L
| Ea
vnumt "L MP6570
T | i | [ e || e
I \ e
o - L
pES —— oo |_| qoad = A
eosemsdss | "™ || e | | Power Stage -
- pcno 'ﬂl
BRAKE | 3ra:s Sa':nnn\e | VIBAC |
ode | i |
t I t VF '-_\; |
FG/HOME FG Memory Angle
E_T[I]Ij‘_ 0 Load Design
i Cwea == O Save Design
"""" Communication success.
Figure 13: Configurable Parameters
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4. Click the “Save Design” button to save the parameters (see Figure 14).

mP5® eMotion Virtual Bench <

___________

MP6570
1.8V .
Rot Fault DC Bus
°L Aligning Mode Monitor
“osv 1
nFT
1 | L
X
= - = .
UABIC
~ ; £
B [ input PWMO PWMA/B l A
. * Interface Fiz=a Power Stage Ly
12ciseiRsdss | || Online Test E
—
VDC/IDE f [N
- AD I
BRAKE | .| Brake Sample [ ] ranmiac ] | |
= | |
= i
\F

FG/HOME

Gearbox Load

iﬂ]ﬂ 0 Load Design
- - L1

""""" Communication success.

Figure 14: Save the Parameters with “Save Design”

5. Select a location for the exported file, then click the “Save” button. The new configuration should save
as a “.xlIs” file, a .txt file which has the same file name will also be saved with all register values (see
Figure 15).

File name: | [EIEERE vt -
Save as type: [Excel Files (*xls) v]
< Hide Folders Save l l Cancel l

Figure 15: New Configuration Saved as a “.txt” File

3.6 Troubleshooting Tips
eMotion System Communication Kit Driver Installation Problem
If the eMotion system communication kit driver is not properly installed, manual installation is required.
Follow the steps below to manually install the eMotion system communication kit driver:
Note: Check the driver version. Find “USBXpress Device” in the Device Manager under USB controllers.
- § USBXpress Device
Right-click and view properties. Ensure the driver version matches the newest version. If the PC is
running Windows 10, Windows 10 may automatically install the older USB driver, which is not compatible.
The correct driver version should be newer than 4.0.0.0 (see Figure 16 on page 14).
1. Install the correct “.exe” file.
Choose either the 32-bit or 64-bit operating system.
32-bit: \USB Driver\USBXpressinstaller _x86.exe
64-bit: \USB Driver\USBXpressinstaller_x64.exe

2. Connect the communication interface to the PC with a USB cable.

MP6570 Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 12
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USBXpress Device Properties @

General | Driver | Details

USB¥press Device

Driver Provider:  Silicon Laboratories

Driver Date: 2013/4/9

Driver Version:

Digital Signer: Microsoft Windows Hardwane Compatibility

Publisher
To view details about the driver files.
Update Driver... T update the driver saftware for thiz device.
Roll Back Driver If the device fails after updating the: driver, roll

back to the previouzly installed diver.
Disable Dizables the selected device.

Uninstal Touninstall the diver [Advanced).

o) (o]

Figure 16: Determining the Driver Software
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Section 4. Evaluation Board Schematic, Bill of Materials, and PCB Layout

4.1 Evaluation Board Schematic
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4.2 EV6570-R-00B Bill of Materials

Qty Ref Value |Description Package| Manufacturer Manufacturer PN

4 gg : 5122 1nF gggm'c capacitor, 50V, | n40o Murata GRM155R71H102KA01
C3, C4, Ceramic capacitor, 50V

5 |C13,C15,| 33pF  |ZoF pacitor, SOV, | 5407 Murata | GRM1555C1H330JA01D
C16, C18

3 | L1 gy |Seramic capacitor, 6.3V, | o409 Murata | GRM155R70J105KA12D

3 | SRS | qopr  [SEramic capacitor, 1OV, - ggn3 Murata | GRM188C81C106MA73D

3 08é2C119’ 100nF | Geramic capacitor, 25V, | - 940 Murata | GRM155R71E104KE14D

1 c9 1nF 882’““ capacitor, S0V, | 503 Murata | GRM188R71H102KA01D

1 c17 22uF gggmic capacitor, 10V, | 450 Murata | GRM31CR71A226KE15L

1 C20 14F %gmic capacitor, 100V, | 450 Murata | GRM31CR72A105KA01L

1 c22 100nF %gmic capacitor, 100V, | y503 Murata | GRM188R72A104KA35D

1 c23 470nF g?;{amic capacitor, 16V, | 503 Murata | GRM188R61E474KA12D

1 C25 10nF gggmic capacitor, S0V, | g402 Murata | GRM155R71H103KA88D

4 CC%% %?éi 2.2uF g%am'c capacitor, 100V, | 450 TDK C3216X7S2A225K

4 |GHC28 | qyp  |Seramic capaciton, 28V, 1 gqqp Murata | GRM155C81E105KE11D

1 C31 NS
R1, R2, 10

5 R4 R5 R7 2.2kQ  |Film resistor, 1% 0402 Yageo RC0402JR-072K2L
R8, R10,

6 | R14, R15, 1kQ Film resistor, 1% 0402 Yageo RC0402FR-071KL

R16

1 R6 10 Film resistor, 1% 0402 Yageo RC0402FR-071RL

2 | R3,R9 | 100Q |Film resistor, 1% 0402 Yageo RC0402FR-07100RL

2 | R11,R24 1MQ Film resistor, 5% 0402 Yageo RC0402JR-071ML

1 R12 470kQ  |Film resistor, 1% 0402 Yageo RC0402FR-07470KL

1 R13 10kQ Film resistor, 1% 0402 Yageo RC0402FR-0710KL

2 | R17,R18 47kQ Film resistor, 1% 0402 Yageo RCO0402FR-0747KL

1 R19 402kQ  |Film resistor, 1% 0402 | _Shenzhen 0402-F4023TCE

Bangdayuan

1 | R20,R22 | 100kQ _|Film resistor, 1% 0402 Yageo RC0402FR-07100KL

1 R21 10Q Film resistor, 1% 0402 Yageo RC0402FR-0710RL

1 R23 100 |Film resistor, 1% 0603 LIZ CRO603JA0TR0G

3 RZ%;;%’ 10mQ |Sense resistor, 1%, 2W 2512 Yageo PF2512FKF7WORO01L

10-position, double-row,

! CON1 2.54mm 2.54mm pitch header DIP Any

1 L1 22uH_|Inductor, 369mQ, 0.49A | SMD TDK VLCF4018-220MR49-2
M1, M2, Dual N-channel MOSFET, | PQFN- | Fairchild (On

3 M3 60V 15A 12 Semiconductor) FDMD8260LET60

1 M4 100V N-channel MOSFET, 9.5A | DFN3x3 | Analog Power AM7102NA

MP6570 Evaluation Kit User Guide Rev. 1.0
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4.2 EV6570-R-00B Bill of Materials (continued)

Qty Ref Value |Description Package| Manufacturer Manufacturer PN
1 U1 NS
. SMD-
1 Y1 10MHz |Crystal oscillator 3295 NDK NX3225GA-10MHz
1 U2  |MPQ2013a |Linear regulator, low o, (Qsinn-]i MPS MPQ2013AGQ
40V, 150mA
3mm)
3-phase BLDC controller | QFN-32
1 U3 MP6570 |with high-accuracy (4mmx MPS MP6570GR
angular sensor, 55V, 10A | 4mm)
1 U4 | MPQaseg |SYnchronous buck C()3Fr:m1>? MPS MP4569GQ
converter, 75V, 0.3A
3mm)
QFN-28
1 us MPe530 |S-Phase BLDC motor pre- | MPS MP6530GR
driver, 60V
4mm)
MP6570 Evaluation Kit User Guide Rev. 1.0 MonolithicPower.com 16
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4.3 PCB Layout
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Figure 19: Bottom Layer and Bottom Silk
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Section 5. Ordering Information
The components of the evaluation kit can be purchased separately, depending on user needs.

Part Number Description
EVKT-MP6570 Complete evaluation kit
Contents of EVKT-MP6570

EV6570-R-00B MP6570 evaluation board

Includes one USB to SPI/I2C/RS485 communication interface, one

eMotion System Communication Kit UElE) e, 506 G Hiben e b=

Order directly from MonolithicPower.com or our distributors.
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