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Warranty and Disclaimer

Warranty and Disclaimer

The use of the deliverables (e.g. software, application examples, target boards, evaluation boards,
starter kits, schematics, engineering samples of IC’s etc.) is subject to the conditions of Fujitsu
Semiconductor Europe GmbH (*FSEU”) as set out in (i) the terms of the License Agreement and/or
the Sale and Purchase Agreement under which agreements the Product has been delivered, (ii) the
technical descriptions and (iii) all accompanying written materials.

Please note that the deliverables are intended for and must only be used for reference in an
evaluation laboratory environment.

The software deliverables are provided on an as-is basis without charge and are subject to
alterations. It is the user’s obligation to fully test the software in its environment and to ensure proper
functionality, qualification and compliance with component specifications.

Regarding hardware deliverables, FSEU warrants that they will be free from defects in material and
workmanship under use and service as specified in the accompanying written materials for a duration
of 1 year from the date of receipt by the customer.

Should a hardware deliverable turn out to be defect, FSEU’s entire liability and the customer’s
exclusive remedy shall be, at FSEU’s sole discretion, either return of the purchase price and the
license fee, or replacement of the hardware deliverable or parts thereof, if the deliverable is returned
to FSEU in original packing and without further defects resulting from the customer’s use or the
transport. However, this warranty is excluded if the defect has resulted from an accident not
attributable to FSEU, or abuse or misapplication attributable to the customer or any other third party
not relating to FSEU or to unauthorised decompiling and/or reverse engineering and/or
disassembling.

FSEU does not warrant that the deliverables do not infringe any third party intellectual property right
(IPR). In the event that the deliverables infringe a third party IPR it is the sole responsibility of the
customer to obtain necessary licenses to continue the usage of the deliverable.

In the event the software deliverables include the use of open source components, the provisions of
the governing open source license agreement shall apply with respect to such software deliverables.

To the maximum extent permitted by applicable law FSEU disclaims all other warranties, whether
express or implied, in particular, but not limited to, warranties of merchantability and fithess for a
particular purpose for which the deliverables are not designated.

To the maximum extent permitted by applicable law, FSEU’s liability is restricted to intention and
gross negligence. FSEU is not liable for consequential damages.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining
stipulations shall stay in full effect.

The contents of this document are subject to change without a prior notice, thus contact FSEU about
the latest one.
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Chapter 1 Overview

1. Overview

1.1 Abstract

The SK-Power-3P-LV2-MC is a StarterKit for low power motor control applications by using
brushless DC or permanent magnet synchronous motors.

Software development is possible by connecting e.g. the SK-91580-001-MC via the motor
drive connector (MC) to the SK-Power-3P-LV2-MC.

1.2 Features

>

YV V V

Y V V VY

Low power electronic with gate drivers for three-phase motors up to 24V 8A
Current measurement of all three phases and the power supply with hall sensors
Voltage measurement of all three phases and the power supply

Onboard overcurrent- and overvoltage-detection with LED and DTTI signal to
connected StarterKit

Onboard temperature sensor

Extern attachable brake resistor control for motor brake

34 pin MC connector with all for motor control important signals

Power supply via unregulated voltage of 9-15V or via DC link input (24V 8A max)

This board must only be used for test applications
in an evaluation laboratory environment.

© Fujitsu Semiconductor Europe GmbH -5- UG-910093-
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Chapter 1 Overview

1.3 General Description

The SK-Power-3P-LV2-MC supports all Fujitsu StarterKits with —MC suffix, such as the SK-
91580-001-MC.

The board can be used for development of automotive motor control applications in
combination with a StarterKit such as the SK-91580-001-MC. The MC connector allocates
for motor control important signals e.g. PWM and phase-current measurement signals.
Additional a via the MC connector attached StarterKit (SK) can be powered with this
connector.

By connecting an unregulated DC voltage of 12-15V to the connector X7 the onboard
voltage regulators generate 12V and 5V voltage supply. If the connected motor depends to a
voltage up to 24V a power supply via the two pin DC link X6 is necessary.

The board includes hall sensors, which delivers a proportional voltage to the measured
current of the three phases and the power supply of the board. This voltage can be
connected via the MC connector to analogue digital converter (ADC) pins of a
microcontroller unit (MCU). The same measurement can be made with the voltage of each
phase and the power supply.

The onboard overcurrent- and overvoltage detection has two potentiometers to adjust the
voltage and current barrier suitable for the motor. If an overcurrent or overvoltage occurs the
dead time timer interrupt (DTTI) signal deactivates the pulse width modulation (PWM) signal
of the attached SK.

The temperature sensor located near the MOSFETs delivers a temperature proportional
voltage which can be interpreted by the attached SK. That affords a detection of
overheating.

An external brake resistor can get attached to brake the connected motor via a chopper
output.

UG-910093- -6- © Fujitsu Semiconductor Europe GmbH
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Chapter 2 Installation

2. Installation

Carefully remove the board from the shipping carton.
First, check if there are any damages before powering up the StarterKit.

For the power supply a DC input voltage of 12V — 15V is recommended. The positive
voltage (+) must be connected to the center and ground (GND) must be connected to
the shield of the connector X7!

If using a motor which depends more than 12V (up to 24V 8A max) a DC input voltage
on X6 is necessary. The positive voltage (+) must be connected on Pinl and ground
(GND) must be connected to Pin2.

After power-on, the green power-on LED for VCC5V (LD3) and the green power-on LED for
VCC12V (LD1) should illuminate. If the LEDs do not light switch off the power supply and
check input polarity as well as the settings of JP6, JP8, JP10, JP11 and JP12.

© Fujitsu Semiconductor Europe GmbH -7- UG-910093-
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Chapter 3 Default Jumper Settings

3. Default Jumper Settings

The following table shows the default jumper settings. Check these jumper settings before
powering the board.

[ Jumper Description / Function gg{ﬁﬁg Coordinates
JP1 VCC12V - MC Pin10,11 Jumper 2pin closed G9
JP2 OPT1 (Brake) Jumper 2pin open K8
JP3 OPT6 (Temp) Jumper 2pin open J8
JP4 GND - MC Jumper 2pin closed G8
JP5 GND - PGND Solder Jumper 2pin closed Eg:,fg;??g
JP6 DCin =12V /DCin > 12V Jumper 3pin 1-2 E7
JP7 Overcurrent-DTTI Jumper 2pin open H7
JP8 Vin (motor voltage) — logic power Jumper 2pin closed Cc8
JP9 Overvoltage-DTTI Jumper 2pin open H6
JP10 X6 — X7 (power supply) Jumper 2pin closed D8
JP11 5V regulator input VCC12V/X7 Jumper 2pin 2-3 E6
JP12 X7 connected Jumper 2pin closed Cc7

Table 1: Default jumper settings
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Figure 1: Jumper settings SK-Power-3P-LV2-MC
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4. Jumpers and Switches

This chapter describes the jumpers and switches which can be modified on the StarterKit.

The default settings are shown in a grey shaded area.

4.1 Power Supply (JP6, JP8, JP10, JP11, JP12)
The onboard voltage regulators provide stabilized 12V and 5V.

JP5

JP6

JP8

JP10
JP11

JP12

Connects the logic power supply ground (GND) with the power supply ground

(PGND).

Connects the VCC12V power supply of the board with the attached supply of the
board (connected power supply 12V) or with the output of the 12V voltage regulator.

Connects the screw connector X6 with the logic power supply of the board. The logic

can be powered via X7 and the motor apart via X6 by opening this jumper.

Connects the power supply via X7 with the motor supply Vin (12V motor).

Connects the input of the 5V voltage regulator with VCC12V or with the attached

supply of the board.

Connects the connector X7 with the logic power supply of the board.

Jumper Setting Description
15 Closed GND connected to PGND
Open GND and PGND separated
1-2 Board powered with 12V supply
JP6 2-3 Board powered with >12V supply
(24V max)
Closed Logic power is connected to motor power
P8 Open Logic power and motor power separated
o1 Closed éztoci;)nnected to motor supply (12V
Open X7 power not used for motor supply
P11 1-2 VCC12V connected to input 5V regulator
2-3 X7 power connected to input 5V regulator
o Closed ;(Jppi)yower connected to logic power
Open X7 disconnected from board

Table 2: Power supply

© Fujitsu Semiconductor Europe GmbH

UG-910093-



e
FUJITSU

Chapter 4 Jumpers and Switches

4.2 Overcurrent and overvoltage Detection (JP7, JP9)

The overcurrent and the overvoltage detection signals are connected via the MC connector
to the DTTI pin of the microcontroller. Each of both signals can get disconnected with a

jumper.

JP7 Connects the overcurrent detection to the DTTI.

JP9  Connects the overvoltage detection to the DTTI.

Jumper Setting | Description
1p7 Open Overcurrent detection (DTTI) is disabled
Closed Overcurrent detection (DTTI) is enabled
. Open Overvoltage detection (DTTI) is disabled
Closed Overvoltage detection (DTTI) is enabled

Table 3: Overcurrent and overvoltage detection

With the potentiometer RP1 and RP2 the barrier of overcurrent and overvoltage detection
can be adjusted. RP1 is for overcurrent and RP2 for overvoltage.

UG-910093-
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Chapter 5 Connectors

5. Connectors

5.1 Power Connectors (X6, X7)

Figure 2 shows the power connector X7. An unregulated DC power supply of 12-15V can be
attached to power the board. The anode of the power connector is the center pin and the
ground is connected to the shield. The board is protected against an interchange of the pins.

Via this connector it is possible to power the logic on the board and a small 12V DC motor.
®4\_ Shield: Ground (GND)
Center: positive DC input (+)
Figure 2: Power connector X7

To power a DC motor up to 24V 8A a power supply attached on the screw connector X6
shown in Figure 3 is necessary. Pinl on the left (view from the connection side) is the VCC-
pin and Pin2 the ground (PGND). On the board is a shottky diode which protects the external
power supply against reverse current generated by the rotation of the motor.

VCC PGND

Figure 3: Power connector X6

5.2 Brake Resistor Connector (X3)

The brake resistor connector is a two pin screw connector. A resistor can be attached to get
a braking function of the motor. This could be necessary if the connected motor works in a
generator mode and a heavy load is fixed on it. By braking the motor the DC link voltage
rises. The capacities have to store this voltage and can get destroyed. A brake resistor
protects the capacities by turning the energy of rotation into heat. The value of the power
rating depends on the DC link voltage, the possible current generated by the motor and the
load and the braking cycle in which braking can occur. The braking current should not
exceed 6A in average and 15A peak to limit power dissipation of T1. Additional the switching
frequency for T1 should not exceed 2-3 kHz to limit switching losses, especially at higher
braking currents (low resistance, high voltage). T1 can be driven at 100% duty cycle (no
bootstrap circuit).

© Fujitsu Semiconductor Europe GmbH -11 - UG-910093-
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Chapter 5 Connectors

5.3 Current- and Voltage-Measurement Connector (X4, X5)

For easy measuring each current and voltage of the phases the header connectors are
attached on the board. On X4 the currents and on X5 the voltages can be gripped.

X4 pin Signal | X5 pin | Signal
1 | Phase A 1 V Phase A
2 | Phase B 2 V Phase B
3 | Phase C 3 V Phase C
4 | DC Bus 4 V Bus Sense
5 GND 5 GND

Table 4: Current- and voltage-measurement connector

5.4 Motor Drive Connector MC (X1)

By using the motor drive connector (MC) X1 a StarterKit such as the SK-91580-001-MC can
be connected for automotive applications e.g. brushless DC motor control. With pin 3-8 the
motor is controlled by using pulsed signals from the MCU. The currents and voltages of each
phase are delivered back to the MCU via this connector. The optional pins (OPT2-5) are
connected to J1 for optional applications. Additional OPT6 can be used to get information
about the temperature on the power electronic and OPT1 can be used to switch on an
external attached brake resistor.

X1 pin Signal ’ X1 pin | Signal
1 GND 2 GND
3 PWM1H 4 PWM1L
5 PWM2H 6 PWM2L
7 PWM3H 8 PWM3L
9 GND 10 GND
11 VCC12v 12 VCC12v
13 OPTL1 (Brake) 14 OPT2
15 OPT3 16 OPT4
17 OPT5 18 OPT6 (TEMP)
19 Fault 20 DC bus voltage sense
21 Shield ground 22 Phase A voltage sense
23 Shield ground 24 Phase B voltage sense
25 Shield ground 26 Phase C voltage sense
27 Shield ground 28 DC Bus current sense

UG-910093- -12 - © Fujitsu Semiconductor Europe GmbH
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29 Shield ground 30 Phase A current sense
31 Shield ground 32 Phase B current sense
33 Shield ground 34 Phase C current sense

Table 5;: Motor drive connector

5.5 Motor Connector (X2)

Figure 4 shows the motor connector X2. The three phases of the motor can be attached to
this connector.

Phase A B C

Figure 4: Motor connector

X2 pin ‘ Signal
1 Phase A
2 Phase B
3 Phase C

Figure 5: Motor connector

© Fujitsu Semiconductor Europe GmbH -13- UG-910093-
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6. Related Products

» SK-91580-001-MC StarterKit with Fujitsus MB91580 microcontroller series
and MC connector for motor control

» SK-91470-144PMC1-MC Evaluation board with Fujitsus MB91470
microcontroller series and MC connector for motor

control

UG-910093- -14 - © Fujitsu Semiconductor Europe GmbH
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Chapter 7 Information on the World Wide Web

7. Information on the World Wide Web

Information about FUJITSU MICROELECTRONICS Products
can be found on the following Internet pages:

Microcontrollers (8-, 16- and 32bit), Graphics Controllers
Datasheets and Hardware Manuals, Support Tools (Hard- and Software)

http://mcu.emea.fujitsu.com/

Power Management Products

http://www.fujitsu.com/emea/services/microelectronics/powerman/index.html

Media Products: SAW filters, acoustic resonators and VCOs

http://www.yuden.co.ip/us/product/device/device00.html

For more information about FUJITSU MICROELECTRONICS

http://emea.fujitsu.com/semiconductor

© Fujitsu Semiconductor Europe GmbH -15- UG-910093-
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Chapter 8 China-RoHS regulation

8. China-RoHS regulation

Evaluation Boardiffsix
Emulation Board {#E#
E#ESI/T11364-2006

(BFEEFmSREFMAER) HRENTAXSREHTENESR.

The following product pollution control information is provided according to SJ/T11364-2006
Marking for Control of Pollution caused by Electronic Information Products.

1. BFEERTZREHFREH A Explanation of Pollution Control Label
ZRERBATREFEE R ERAESIT11363-2006

(BFEEFRTAESAEYRNREER) FVRENASHEEYUR. FEPHRFZNE~ M
MHRERY K KRAFTREEEEANSZMET  AEEEURFTSREINEHRE , BFE
RAFRASNTRERT=ESRIANEAS, WEERKERENHR , BUNF,

NEFRIEFFERBANMRERBR |, M~ mFRPAAENRERMHN T ZRITERER , #7=
KEF mEBFHPAENEREBNRFER,

PR ERAMELEERMG TR E RN MRERMRRE |, F EERRERMRA 6
HEAN=RASHIMREABRE, NEHR™mEBRERFERBLEZEMBHMG , SMURIE
R ER B BN m IV ERR E R HBR o

AFERECRASRERNTAENEBETLRGE , NRBEIMBEZELE,
FER  MRERAYROFNIEETRETmAMA N , EAMRIVEMERERSEEN.

This symbol to be added to all EIO sold to China, indicates the product contains hazardous
materials in excess of the limits established by the Chinese standard SJ/T11363-2006
Requirements for Concentration Limits for Certain Hazardous Substances in Electronic
Information Products. The number in the symbol is the Environment-friendly Use Period
(EFUP), which indicates the period, starting from the manufacturing date, during which the
toxic or hazardous substances or elements contained in electronic information products will
not leak or mutate under normal operating conditions so that the use of such electronic
information products will not result in any severe environmental pollution, any bodily injury or
damage to any assets, the unit of the period is “Year”.

UG-910093- -16 - © Fujitsu Semiconductor Europe GmbH
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In order to maintain the declared EFUP, the product shall be operated normally according to
the instructions and environmental conditions as defined in the product manual, and periodic
maintenance schedules specified in Product Maintenance Procedures shall be followed
strictly.

Consumables or certain parts may have their own label with an EFUP value less than the
product. Periodic replacement of those consumables or parts to maintain the declared EFUP
shall be done in accordance with the Product Maintenance Procedures.

This product must not be disposed of as unsorted municipal waste, and must be collected
separately and handled properly after decommissioning.

Please note: The designation of 10 years EFUP is not to be equated with the durability, use-
duration or any warranty-claims of the product.

FRPEBEEYREENEHRREE

Table of hazardous substances name and concentration

EEEEWRBITE
BHEH Hazardous substances name
Component Name
4 x " alily:: 1 ZERHEE | IR-XR
(Pb) (Hg) (cd) (Cr (VI)) (PBB) (PBDE)
SK-Power-3P-LV2-MC x o o o o o

O: RAZEEEEYWREZBUHFREERMEHNERIGIESI/T11363-2006 FRERENBREBERT

X: RRGEBEENWREDEZBHNR IR P2 BE HSI/T11363-2006 FREAEHNRBER

o LERFIFIBEN X WRFTEEREHNRERE

o MTRIZLHFLABRLABATHERURRSR  METREZAN L - EEBEENRRIAREHTAY
MEPRZDBE , B4 A R SRR U B TR Mo

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous

materials for this part is below the limit requirement in SJ/T11363-2006.

Indicates that this toxic or hazardous substance contained in at least one of the
homogeneous materials used for this part is above the limit requirement in SJ/T11363-2006.

Data listed in the table represents best information available at the time of publication

© Fujitsu Semiconductor Europe GmbH -17 - UG-910093-
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9. Recycling

Gultig fur EU-Lander:

Gemald der Europaischen WEEE-Richtlinie und deren Umsetzung in landesspezifische
Gesetze nehmen wir dieses Gerat wieder zurtick.

Zur Entsorgung schicken Sie das Gerat bitte an die folgende Adresse:

Fujitsu Semiconductor Europe GmbH
Warehouse/Disposal

Monzastral3e 4a

D-63225 Langen

Valid for European Union Countries:

According to the European WEEE-Directive and its implementation into national laws we
take this device back.

For disposal please send the device to the following address:

Fujitsu Semiconductor Europe GmbH
Warehouse/Disposal

Monzastral3e 4a

D-63225 Langen

GERMANY

- END -
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