2-system motor control function in a small package (Software Vector Control)

ARM Cortex M4F microcontroller (120MHz) TMPM4K4FYBUG
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Vector Control Development Kit

SBK-M4K4B-KIT

List price: US $580

1. This kit includes the TMPM4K4B microcontrol ler
evaluation board SBK-MAK4B, inverter board KES—P2,
BLDC motor, and power supply. A sample program is
already written, so the BLDC motor will rotate
using vector control on the day of purchase. A
sample program is provided on the attached CD.
The SBK-M4K4B and KES-P2 use a standardized connector (26 pins), and in addition to this product,
we also offer a lineup of various microcontroller evaluation boards, microcontroller boards, and
inverter boards that have compatible connectors.

2. Use the SBK-M4K4B—KIT to quickly develop products equipped with the TMPMAKAFYBUG!

This kit includes the following boards and required components. Please check.

@ TVPMAK4B equipped microcontrol ler evaluation board SBK-M4K4B (256KB flash ROM instal led)
@ Inverter Board KES-P2

@ 24V brushless DC motor TG611B-R2883, 24V

@ Power supply (24V output AC adapter) ® Circuit Diagram

@® CD (sample software, application notes)
is included. Because it isanall-in-onekit, you can start evaluating brushless DG motor vector control
using the TMPM4K4B immediately after purchase. (Please check the contents of the kit first. If any parts
are missing, please contact your dealer or the manufacturer directly.)
The sample programs on the attached CD are compatible with the integrated development environment I1AR
Embedded Workbench for ARM 9.50.2, the integrated development environment Arm® Keil® MDK 5. 40. 00,
and the integrated development environment SEGGER Embedded Studio 8. 12a.
This development kit SBK-M4K4BKIT is
® Includes inverter board KES-P2 that supports 24V/3A (Position detection supports 3 shunts/1 shunt.)
@ Eoquipped with a high-performance 12-bit DAC, it can display waveforms of various control data and
register contents inside the microcontrol ler.
@ The CMSIS-DAP debugger circuit installed on the board enables debugging of G language source code.
(The CMSIS-DAP debugger circuit is a standard specification recommended by ARM.)
It has many features that help speed up development, such as:



3. Full view of the TMPMAK4B microcontrol ler evaluation board SBK-M4K4B

Slide Push TMPMAK4B USB connection CMSIS-DAP
switch switch Microcontrol ler terminal USB connector
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4. Full view of the inverter board KES-P2
Hall sensor Motor & Power Supply Control microcontroller SBK-MAK4B Waveform display DAC
connection terminal Connection Terminals Connection: 26-pin box header Signal connection connector
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5. Checking the operation of the kit
The TMPM4K4B vector control development kit SBK-M4K4B—KIT is shipped with a sample program for the 3-shunt
system.
The kit includes a brushless DC motor TG611B-R2883 (Toshiba custom model| number) for drive tests, so be
sure to first check its operation using the fol lowing procedure.
Connect the brushless DC motor included in the kit to the header connector (J14) of the KES-P2.
Connect the AC adapter (24V, 2.7A) included with the kit.
Set the motor chO operation slide switch (S SW1) to ON (start, right —).
Set the RPM Up/Down selector slide switch (S_SW4) to off (Up, left <.
Press the rotation speed adjustment push switch (USW1). Each press increases the rotation speed by
10Hz.
Set the rotation speed Up/Down selector slide switch (S_SW4) to on (Down, right —) and press the
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rotation speed adjustment push switch (USW1). Each press will decrease the rotation speed by 10Hz.
[If the motor does not rotate proper |y, itmay be due to some initial defect or damage dur ing transportation.
Please contact us. ]
For details on how to use the software, please refer to “4. 4 User Interface” in the TMPM4K4B Motor Sample
Software Application Note on the CD.

[Notes on using the board]

(@ Be sure to check the jumper settings.

@ If the control method of the sample software does not match the jumper settings on the board,
it will not work. When changing the control method, be sure to match the software settings with the
jumper settings.

@ When checking operation over a long period of time, please be careful of semiconductor temperature
rise.

@ Please refrain from checking operation beyond the rated |imits.

® When using the same motor, the maximum rotation speed will be different when driven at a standard
24V voltage and at other voltages (e.g., 20V). This is a voltage issue, not a control issue.

6. Development Tools
The sample software provided on the attached CD is compatible with the following development tools.
IAR Embeded Workbench for ARM 9.50. 2
Keil uVision MDK-Lite 5.39.0.0
Segger Embedded Studio 8. 10b
Tools are supplied by each tool vendor. Each tool is available in a free evaluation version for evaluation
and educational purposes only. IAR Embedded Workbench for ARM is available for a |imited 14-day period,
while Keil uVision MDK and Segger Embedded Studio 8.18 are available for unlimited use.
In both cases, you will need to purchase a legitimate |icensed version for commercial use in product
development. For details, please contact the respective tool vendor.
For instructions on how to start a sample program project using each tool, please refer to “4.2 How to Start
a Project” in the TMPMAK4B Motor Sample Software Application Note on the attached CD.



7. Jumper settings for the SBK-MAK4B microcontroller evaluation board

The jumper setting specifications for the microcontroller evaluation board SBK-M4KK4B

are as fol lows: Be

sure to match the software settings with the hardware settings before use.

Jumper Name [Terminal name function open short Initial state
3-shunt sensorless
(Silk marking) External amplifier
KES-P2 connection
Uses onboard ICE
P DAPEN " |(Short if using the on-board CMSIS-DAP) Unused use short
JP2 DnBOOT M366-BOOT mode. setting Prohibited permission open
(Normally, leave this open.)
M4KN-BOOT mode setting - .
JP3 BOOT (Normally, leave this open.) Prohibited permission open
Level shift circuit enabled - .
JP4 LVSFT (Short when using GMSIS-DAP) Prohibited permission short
Power supply source USB2(USB) USB1(DAP) Inverter Board
JP5 USB Microcomputer 5V power supply source selection JP5 short open open
JP6 OBJT Be sure to set JP5, JP6, and JP7 as shown in the JP6 open short open
JP7 5VIN table.(Only one jumper should be shorted.) JP7 open open short
JP8 (VDD-AVDD) |Digital/analog 5V power supply separation separation common common
JP9 (GND-AGND) |Digital/analog GND separation separation common common
8. Jumper settings for the inverter board KES-P2 ol i
IOi5E1-233—
The jumper setting specifications for the inverter board KESP2 are as follows: For fj 3pin
the settings of jumper switches SW1 to SW9, see the diagram on the right. 2pin [
. 1 1pin
[Control Method Selection] )
Control method selection JP Sensorllels.s EETICES Y e remarks
Vector (initial) square wave square wave Vector
Motor position signal SWi SW1, 2, 3 open/short the
output to J21 SW2 2-3 Short 1-2 Short 1-2 Short 1-2 Short external position signal and
(MIL26)/Open SW3 microcomputer port.
Induced voltage/Hall IC SW4 SW4, 5, and 6 switch the Hall
sensor signal selection SW5 2-3 Short 2-3 Short 1-2 Short 1-2 Short IC (ABZ) and coil voltage.
SW6

[Internal/external amplifier selection)
When combined with SBK-M4K4B, the built—in amplifier cannot be used.

Control Method JP External AMP (initial) Internal AMP remarks
Built-in/external AMP SW7 Be sure to match the settings on the software
selection SW8 1-2 Short 2-3 Short side.*The built—in amplifier cannot be used in
SW9 combination with the SBK-M4KN.

[Control Method Selection)

Control Method JP In|t|all Tc,(.attmgs remarks

(initial)
Digital power short JP1 short Switch between short and open according
Analog power short Jp2 short to the specifications of the control board.
Analog GND short JP3 short

[Selecting the location detection method]

Position detection JPR 3—shunt system(initial) 1 shunt system
JPR1 open short
JPR2 open short ;
3/1 shunt switching P Be sure to match.the settings
JPR3 open short on the software side.
JPR4 short open




9. Motor control software operation specifications
When running the sample software using the microcontroller evaluation board SBK-M4K4B and the
general—purpose inverter board KES-P2, please set it according to the fol lowing operating specifications.
(See the application note for details)

[Slide switch settings]

SW name item Hi (off) setting (default setting) Lo (on) setting
S_SWi1 Motor chO operation Stop Start
S SW2 Motor ch1 operation Stop Start
Rotation speed/DAC
S SW3 ) chO chi
operation target
S Sw4 Rotation speed Up/Down Down Up

[Rotation speed control method] (Press the push switch USW1 on the microcomputer board SBK-M4K4B to increase
or decrease the rotation speed.)

S SW4 Settings USW1 Push Limit
Hi (off); Up Jomazion speed 10-z up WMAX[100-z]
Lo {on); Dowmn Sctation speed 10 -z down W [0- 2]

10. Please note the fol lowing when using this kit:

This kit is a development platform to support the development of brushless DC motor vector control systems
using TMPMAK4AB (Toshiba). This is a tool that reduces the time and cost of prototyping for developers in
the first step of development, and improves development efficiency.

It is entirely possible that hardware damage or destruction may occur when changing parameter settings or
when running a new program deve | oped by the user. Please be aware of this point and use the service accordingly.
To avoid damage to the hardware, turn off the power immediately if you notice any abnormalities.

11. Purpose of this kit and disclaimer

This kit is a development platform to support the development of brushless DC motor vector control systems
using the ARM Cortex M4 microprocessor TMPMAKN (Toshiba) with vector engine. This product has been prepared
to assist in the development of products incorporating the TMPMAKN, but Toshiba Electronic Devices & Storage
Corporation and ESP Planning Co., Ltd. assume no responsibility for the results obtained.

12. For customers developing brushless DC motor control equipment - - - Three levels of support available

We offer the following three types of services for

developing brushless DG motor control devices. Contract Development

The “Brushless DC Motor Vector Control Development 4 © N Contract manufacturing
Kit” provides the evaluation boards (SBK-Mxxx, % Boardmxhle o KES-Px)+
KES-Px), motors, and sample programs required for the g 5""~-..__s,gftware B —
first stage of development, and is a tool for learning ,% .....................................................................
how to evaluate basic motor control algorithms and " /Solutions, Boards,
tune parameters. Development Platforms

Product develm Br%rﬁs

We have been providing contract development and
contract manufacturing as the development menu

closest to the finished product.

As a complementary solution, we are currently proposing a combination of board modules (SBK-Mxxx, KES-Px)
that correspond to the motors and power suppl ies that our customers want to control, plus software development.
We look forward to hearing from you. (Free consultation)
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Materials

microcomputer board..

The right diagram shows the hardware configuration for vector
control of a BLDG motor. The minimum required connection signals
between the motor control microcomputer circuit and the inverter

circuit are:

- Gate drive signal (digital signal) 6

= Current detection signal (analog signal) 1to3
« Other control signals (analog/digital signals) several

It is summarized as fol lows.
Therefore, as shown in Table 1, the signal layout has been
standardized to a 26-pin box header. As a result, we have expanded

Combining an inverter board and a motor control

We support our customers in developing various BLDC motor-equipped devices.
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our |ineup of motor control boards and inverter boards, making it possible to facilitate the development

of various applications for our users. The connection signals between
the microcontrol ler board SBK-MKN and the inverter board KES-P2 also
fol low this signal layout.

The photos on the next page are of products currently available or
in development.

* Inverter Board KES—Px series

= Microcontrol ler board with debugger (CMSIS) SBK-Mxxx

= CPU stand-alone microcomputer board CPB—-Mxxx

The lineup on Table 2 shows the part numbers and specifications.
The left colum of the photo shows the lineup of various inverter
boards (KES—Pxxx series). Table 2(a) provides an overview.

The microcontrol ler board in the center row of the photo is an SBK
board (SBK-Mxxx series) with on-board debugging functionality
(JTAG/SWD) the CMSIS-DAP standard. Table 2(b) is SBK-board.

The microcontrol ler board in the right column is a low—-cost CPU board
(CPB-Mxxx series) equipped with only a CPU, JTAG connector, and a BOX
connector for connecting the inverter board. An overview is provided
in Table 2(c).
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[T you are considering mass production, please check the supply status of the microcontrollers on the

board through each manufacturer or distributor.
F®2(a). 1 N—2EIR

KES-P2 12~48 3 LM5109ASD TPC8053-H(HZ) X 6 1/3¥ v vk HEH(B0mQ 2wW) i gziﬁgiﬁgﬁ
KES-PF 12~70 50 LM5109ASD TPH2R608NH(3EZ) X 6 2424 R—ILFRFE(50A) ] HSTRAFEIR
KES-PX 12~60 70 DRV8323RH  [IPTO12N08N5(Infineon) X 6 3y vk EHmQ 10W) ] TILVE2[EHER
KES-PM150 12~95 100 DRV8353RH | TPH3R70APL(EZ) x 12 3vrok R—ILFRFE(150A) | HITRABENR
KES-PH (Bi%H) | AC100/220V 5 TPD4207F /3 —FET(TPD4207F) 3vrok EHR(00mQ 3W) i HITRABER
£2(b). T/ (SBK) &R
% HERREE 242 A | xoARAUa—n | 254KRA9F | Fyvazdur
SBK-M4KN 5 TMPM4KNFYAFG CMSISDAPE & =) 4 3
SBK-M4K4 5 TMPM4K4FYAUG CMSISDAPIE &) =) 4 3




By combining an inverter board with an SBK (Solution Board Kit) board (SBK-Mxxx series) equipped with
on-board JTAG, we can support our customers in developing various BLDG motor—equipped devices. Table 3
is a |list of microcontroller boards and inverter kits currently available.

Sample software provided: (W) Toshiba website, (D) Through a Toshiba distributor, (S) The difference
is included in the kit on CD.

F+2(c). /a2 (CPU)EIR R3. Y/AVER&&AVIN—5 - Fyr—&
Hi5g EEEJIE;E\;EE 243> P XAk SBK-M4KN SBK-M4K4 CPB-RX23T

KES-P2 SBK-M4KN-KIT(D) | SBK-M4K4-KIT(W)

CPB-M4KN 5 TMPM4KNFYAFG
KES-PF

CPB-M4KN3 5 TMPM4KNFYAFG
KES-PX

CPB-M4K4 5 TMPM4K4FYAUG

KES-PM150 SBK-M4KN-PKT(S) | SBK-M4K4-PKT(S) | CPB-RX23T-PKT(S)

CPB-M475 5 TMPMA475FYFG KES—PH (B13te)

CPB-M370 5 TMPM370FYFG

CPB-RX23T 5 R5F523T5ADFM

photograph. Currently available (or under development) board modules

Inverter board Debugger—-equipped microcontrol ler board  CPU stand-alone board
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Materials SBK-M4KN10-KIT included motor
(TG-611) specifications

Manufacturer: Tsukasa Electric

Model name: TG-611 (output: 3.5W)
Toshiba custom model number:TG611B-R2883, 24V
size: 22mO

Number of poles: 4 poles
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Control signal waveform output DAC board connection diagram

DAC board KES—DAC12 SBK-M4xN10 board J7
number Signal Name number Signal Name
1 DVDD 1 DVDD
2 GND 2 GND
3 TSPIIRXD 3 TSPI1RXD
4 TSPITXD 4 TSPIITXD
5 TSPICLK 5 TSPIICLK

T501-6257 Gifu Hashima Techno Building, 4-41 Hirakata, Fukujucho, Hashima City, Gifu Prefecture
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