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Vector control at optimum cost
The STR750F is a new series of super-integrated, single-chip 32-bit ARM7-based MCUs from STMicroelectronics.
The STR750F offers the performance of the industry standard ARM7TDMI core at the service of vector 
(or field-oriented) control algorithms. Vector control algorithms are widely used in high performance drives. They 
provide precise and responsive speed control, and guarantee optimized efficiency during transient operations.
Practically, they also have the advantage of using the same framework to control an asynchronous or synchronous
motor. This is interesting for development teams which have to deal with various applications and motor types.
Finally, most of the sensorless algorithms are based on field-orientation methodology, which is also of interest when
trying to reduce the cost of the drive.

Based on an ARM7TDMITM core, the STR750F series offers:

n High performance with 54MIPS at 60MHz 

n Embedded timers and ADC features perfectly suited for vectorial control of 3-phase brushless motors 
n PWM timer offers six outputs 
n Dead time generation 
n Edge aligned and center aligned waveforms
n Emergency stop 
n Synchronization capability with ADC
n Synchronization capability with other timers 
n Programmable safety feature to protect registers against unwanted writing and a 16-bit timer for 

encoder interfacing 

n Use with either a 3.3V or a 5V power supply

Applications
n Appliances

n Washing machines
n Dishwasher pumps
n Refrigerators
n Air conditioners

n Industrial
n Electric vehicles
n Low end and medium range 

industrial drives
n Office automation
n HVAC actuators and fans
n Pumps
n Blowers
n Vending and cash machines
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MCU reset and
clock control (MRCC)

Power supply
Reg 1.8V

A/D converter
10-bit 3.75µs

11/16 channels

3 x 16-bit timers
(OC/IC/PWM)

1 x PWM timer
(6 channels)

dead time generation Ad
va

nc
ed

 p
er

ip
he

ra
l b

us
 Ad

va
nc

ed
 p

er
ip

he
ra

l b
us

I²C

Watchdog

38/72 I/Os

ARM7TDMI® CPU
60MHz

32KHz Osc/RTC

13/15
External interrupts

Timebase timer

Debug JTAG

16KB SRAM

64KB to 256KB Flash
+ 16KB RWW

Serial memory
interface

Nested interrupt
controller

DMA 4 channels

2 x SSP
interfaces

3 x high speed
UARTs

CAN 2.0B

USB 2.0 FS

DMA: direct memory access   RTC: real-time clock   RWW: read-while-write   SSP: synchronous serial peripheral



Through a sophisticated combination of several benefits of ARMTM architecture and motor control dedicated 
peripherals, the STR750F MCU family allows optimization of the overall performance of execution and a reduction of
the overall system cost. 

Features and benefits

Features Benefits

Industry standard ARM7TDMI core running up to 60MHz Industry standard core with enough processing power (54MIPS) 
to tackle most applications

32-bit ARM core architecture: barrel shifter and 32-bit data path

Optimize the variable resolution and speed up some multiplications
Avoid multiple 16-bit loads when dealing with the integral term of 
the PID or when extended precision is needed
The tachogenerator-based field-oriented control loop is executed 
within 30µs

High on-chip integration of motor control related analog/digital 
functions: powerful timers and ADC

Perfect fit for 3-phase motor control applications
Only 30% CPU load with 10kHz current sampling rate

Single 3.3V or 5V supply
Additional flexibility for customers
No need for external regulator
Real 5V drive on the I/O when 5V is used

STR750F MCU family



Indirect rotor field-oriented control

Vector control drive
n Theory 

n Changing reference coordinates from fixed stator 
coils to the moving rotor frame, the equation 
describing the motor is then drastically simplified

n Method
n Clark and Park transformations convert variables

with fixed 3-axis, 120º shifted coordinates into 
2-axis orthogonal rotating coordinates

n These last variables are DC, or slowly varying 
values, which can be regulated by means of simple 
PID controllers and are then transformed back to 
the fixed stator windings frame using reverse 
transforms, as shown in diagram above

n Requirements
n Intensive math computations (trigonometric 

functions, multiple PID regulators, speed calculation)

n Minimum resolution required for the main control 
variables is 16-bit with a need for 32-bit 
intermediate results, such as integral terms 

n Free CPU load must be kept for the remaining 
applicative tasks, such as communication and user 
interface

Brushless motor safety
Features

n Safety critical registers can be locked to prevent 
power stage damage (software run-away)
n Deadtime, PWM outputs polarity, emergency input 

enable

n All target registers are read/write until lock activation 
(and then read-only if protected)
n Once the two lock bits are written, they cannot be 

modified until next MCU reset (write-once bits)
n Four lock levels offer full flexibility depending on the 

application (for example 6-step vs sine)

n If main clock fails, an internal RC oscillator (FREEOSC,
~5MHz average frequency) starts immediately 

n Interrupt can be generated for shut down or safe 
restart sequences

n Emergency stop dedicated input pin

Benefits
n Strengthens control algorithm to protect motor 

operation from external disturbance

n Protects safety-critical registers in case of system hang

n Quick error diagnosis and fault management

n Hardware protection of power stage whatever the 
status of MCU oscillator
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STR750 dedicated peripherals for 3-phase
brushless motor control PWM timer features
n Motor control timer clock

n Can be twice the advanced peripheral bus 
frequency

n Maximum input clock is 60MHz to provide 16.6ns 
edge resolution (12-bit @16kHz edge-aligned PWM)

n Edge or center-aligned patterns

n Double-update mode 
n No loss of resolution in center-aligned mode

n Done thanks to an additional interrupt per PWM 
cycle or DMA transfers

n Burst mode
n Possibility to update several registers of the 

peripheral using a single DMA stream

n Debug mode
n User selectable PWM timer state in case of 

breakpoints (normal run mode or PWM off; counter 
frozen and PWM switches off)

n Programmable reload rate

n Versatile PWM output management
n Individually selectable polarity selection 

n Redirection circuitry for 6-step drives

n Programmable hardware deadtime generation

n 10-bit register with 16.6ns resolution at 60MHz 
(i.e. from 0 to 16µs)

n Dedicated emergency stop input
n Shuts down the 6 PWM outputs and issues 

an interrupt
n Asynchronous operation (operates without 

clock source)

Speed feedback
n Handled by the general purpose timers
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Benefits
n Suitable for phase brushless PMSM or AC induction motors

n Low and high voltage

n Sensored and sensorless configurations

Software Hardware

STR750F MCU family

STR750

From block diagram to implementation



STR750-MCKIT
Optimize your time to market – run your motor in just a few steps

Firstly, within a few minutes, run the kit’s PMSM motor
with the standalone demo, in open or closed loop, 
using the LCD and the joystick on the STR750-EVAL
control board.

Then install the graphical user interface (GUI) and run
the PMSM motor, or an induction motor in open or
closed loop, by selecting basic settings in the GUI.
Apply changes to real-time settings to tune the drive
parameters on the fly and get feedback values from the
changed settings.

Once familiar with the demo, explore our motor control
library that supports FOC (field oriented control) drive of
PMSM and induction motors. 

The library sources are free and help speed up 
development of motor control applications. With the free
32KB evaluation version of IAR’s EWARM, open the
libraries, develop the application, fine tune the code and 
parameters and compile. Then fine tune the application
while running the motor thanks to the real-time 
debugging capability of the Segger J-Link.

Application-specific requirements
Using the same hardware and firmware platform, it is
possible to incorporate application specific requirements
by taking advantage of the STR750-EVAL control board
and the inverter board extension features (UART/LIN
port, standalone operation potentiometer, wrapping area).



Inverter board

STR750 
controller board

Isolation boardDebugger/programmer

SEGGER J-Link

AI-JTAG/OPTO-1
(Included)

PMSM
motor

Key benefits
n Ready to run within minutes (requires Windows 2000/XP for the GUI and

a power supply for the motor)

n Same hardware and firmware platform for PMSM and induction 
3-phase motors

n Allows real-time control and monitor from PC GUI or standalone 
operation through on-board push buttons and trimmers

n Segger/IAR JLink (included) Flash programming and real-time debug 
capability allows same hardware and firmware platform to be used from 
evaluation to an advanced development stage

n Bypass connector for external inverter power stage connection

STR750-library
Optimized and documented C firmware
libraries for control of both PMSM and
AC induction brushless motors are 
provided for free in the kit or on the
internet (www.st.com/mcu).

These modular libraries support 
both types of motors in standalone
mode using the hardware of the
STR750-MCKIT. The source files are
provided free of charge and are MISRA
C compliant, which helps for compliancy
with IEC60730.

Device summary

*RRP: recommended retail price

STR750F MCU family

Induction motor
ST7MC-MOT/IND

(Optional)

Motor control development tools

Sales type or item Description

STR750 MC library Optimized, documented C firmware libraries for control of 3-phase PMSM or AC induction brushless motors. In open or closed 
loop with STR750, sensor mode. The libraries are MISRA C compliant. These are the standalone libraries of the STR750-MCKIT.

AI-JTAG/OPTO-1
The isolation board included in the STR750-MCKIT can also be ordered separately. It provides galvanic isolation between the 
J-Link from Segger and any target board supplied by high voltage. The isolation board has two JTAG connectors (in/out).
Available from distributors and ST sales offices.

STR750-MCKIT
Demonstration, evaluation and development kit for STR750 includes firmware, GUI, STR750-EVAL board (control board),
low voltage 7A inverter board, isolation board (AI-JTAG/OPTO-1), Segger J-Link debugger/programmer and 24VDC Shinano 
PMSM motor. Available from distributors and ST sales offices.

ST7MC-MOT/IND 240V/800W Selni 3-phase induction motor for use with the STR750-MCKIT or with the ST7MC-KIT using induction motor default 
values (for evaluation purposes).
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Phoenix, AZ 85022
Tel: +1 602 485 6100
Fax: +1 602 485 6102
8338 NE Alderwood Rd, Suite 195
Portland, OR 97220
Tel: +1 503 282 4941
Fax: +1 503 282 4963
Prescott (Arizona)
Tel: +1 928 776 7700
Fax: +1 928 442 0412
18300 NE Union Hill Road, Suite 238
Redmond, WA 98052
Tel: +1 425 882 9718
Fax: +1 425 882 9719
1060 E. Brokaw Road
San Jose, CA 95131
Tel: +1 408 452 8585
Fax: +1 408 452 1549
1300 East Woodfield Road, Suite 410
Schaumburg, IL 60173
Tel: +1 847 585 3000
Fax: +1 847 517 1899
Staffordshire Professional Center
1307 White Horse Road, Bldg. F
Voorhees, NJ 08043
Tel: +1 856 772 6222
Fax: +1 856 772 6037
9150 SW Pioneer Court, Suite H
Wilsonville, OR 97070
Tel: +1 503 682 2806
Fax: +1 503 682 2637

Brazil (inc. South America)
Av. Djalma Batista 1661,
Millenium Center
Torre Business 11th floor (sala 1109).
Manaus-AM-69050-010
Tel: +55 92 3657 0017
Fax: +55 92 3657 0157
Rua Barao de Itapura, 950
13020-431 Campinas - SP.
Campinas-SP.
Tel: + 55 19 3234 8799
Fax: + 55 19 3234 5291
Rua Alexandre Dohler
129 sala 801
Joinville. - SC, 89201-260
Tel: + 55 47 3028 8884

Mexico (inc. Caribbean)
Blvd. Manuel Avila Camacho #24-1102
Lomas de Chapultepec
Del. Miguel Hidalgo
Mexico DF 11000
Tel: +52 55 2623 1985
Fax: +52 55 2623 1972
1249 Av. Mariano Otero
WTC Torre Pacifico 11th floor
Col. Rinconada del Bosque
Guadalajara, Jal CP.44530
Tel: +52 33 5000 4900
Fax: +52 33 5000 4999
Avenida Lazaro Cardenas #2400
Edificio Losoles A 6-1/2
San Pedro Garza Garcia, N.L.
Monterrey 66220
Tel: +52 81 83630134
Tel: +52 81 83634880
Fax: +52 81 83634889

Czech Republic (inc. Slovakia)
Representation office IBC
Pobrezni 3
186 00 Prague 8
Tel: +420 2 22 336 140
Fax: +420 2 22 326 424

Finland
Ridalintie 3
FIN-03100 Nummela
Tel: +358 20 7200 700
Fax: +358 20 7200 720

France
29, bd Romain Rolland
75669 Paris Cedex 14
Tel: +33 1 58 07 75 75
Fax: +33 1 55 48 95 69

Germany
Werner-von-Siemens, Ring 3-5
85630 Grasbrunn
Tel: +49 89 460060
Fax: +49 89 4605454

Mittlerer Pfad 2-4
70499 Stuttgart 31
Tel: +49 711 139680
Fax: +49 711 8661427

Hungary (inc. Bulgaria /
Romania / Slovenia)
91. Váci út
1139 Budapest
Tel: +36 1 288 79 00
Fax: +36 1 288 79 01

Italy
V.le Milanofiori - Strada 6
Palazzo E/5
20090 Assago (MI)
Tel: +39 02 575461
Fax: +39 02 8250449

Via A. Torlonia, 15
00161 Roma
Tel: +39 06 44251142
Fax: +39 06 85354438

Netherlands
De Run 4222
5503 LL Veldhoven
Tel: +31 40 2509600
Fax: +31 40 2528835

Poland (inc. Estonia / Latvia /
Lithuania)
Oddzial w Polsce
ul. Nowogrodzka 11
00-513 Warszawa
Tel: + 48 22 529 0 529
Fax: + 48 22 529 0 520

Russia (inc. Belorussia /
Ukraine)
Derbenevskaya str 1/2, building 5
115114 Moscow
Tel: +7 095 7302974
Fax: +7 095 7302975

Spain
Avda Gran Vía, 8-10,
L'Hospitalet de Llobregat
08908 Barcelona
Tel: +34 93 2892630
Fax: +34 93 4253674

Calle Juan Esplandiu, 11
28007 Madrid
Tel: +34 91 4051615
Fax: +34 91 4031134

Sweden
Borgarfjordsgatan, 13-Box 1094
16425 Kista
Tel: +46 8 58774400
Fax: +46 8 58774411

Switzerland
Worldwide Headquarters
39,Chemin du Champ-des-Filles
C.P.21 Plan-Les-Ouates
1228 Geneva
Tel: +41 22 9292929
Fax: +41 22 9292900

Turkey
Istanbul Dunya Ticaret Merkezi
A2 Blok Kat 12 No: 376
34630 Istanbul
Tel: +90 212 465 61 92
Fax: +90 212 465 61 96

295 SK. No:1 K:8 D:6
35030 Bornova Izmir
Tel: +90 232 4860351
Fax: +90 232 4860528

United Kingdom
Planar House, Parkway
Globe Park
Marlow, Bucks. SL7 1YL
Tel: +44 1628 890800
Fax: +44 1628 890391

Israel
1 Hamachshev ST
Netanya 42504
Israel Center
Beit Shoam
Tel: +972 9 863 2626
Fax: +972 3 885 1039

South Africa
1st Floor East Block Pineslopes
Convenience Centre
Cnr Witkoppen Road and The Straights
Lonehill Ext 5
Johannesburg 2194
PO Box 3572
Dainfern 2055
Tel: +27 11 467 3401
Fax: +27 11 467 7073

Australia
Otis House, Suite 3, Level 7
43 Bridge Street
Hurtsville, Sydney, N.S.W. 2220
Tel: +61 2 9580 3811
Fax: +61 2 9580 6440

Suite 305, Level 3
3 Chester Street
Oakleigh, Melbourne, Vic. 3166
Tel: +61 3 9568 1222
Fax: +61 3 9568 1999

People’s Republic of China
12B/F, Yingu Building
No.9 Northwest Fourth Ring Road
Haidian District
Beijing 100080
Tel: +86 10 6280 0887
Fax: +86 10 6280 0864

26F/B, The City Tower, No. 86,
Section One, South Peoples Road,
Chengdu 610016, Sichuan
Tel: +86 28 8620 3860
Fax: +86 28 8620 3850

16/F, Tower I, The Gateway I
25 Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong
Tel: +85 2 2861 5700
Fax: +85 2 2861 5044

11F Tower A
City center of Shangai
100 Zun Yi Road
Shanghai 200051
Tel: +86 21 52574828
Fax: +86 21 52574820

6 & 7/F, Tower B, TCL Centre
Southern No.1 Road, South District
Hi-Tech Industrial Park, Nanshan
Shenzhen 518057
Tel: +86 755 8601 2000
Fax: +86 755 8601 2200

20A, Kings Tower, 12 Shi Shan Road
Suzhou 215011, Jiangsu
Tel: +86-512 6809 3198
Fax: +86-512 6809 3598

910 Room, The Bank Center,
189 Xiahe Road
Xiamen 361003, Fujian
Tel: +86 592 268 4890
Fax: +86 592 268 4700

India
Service and Marketing
Diners Business Service
26 Cunningham Road
Bangalore 560052
Tel: +91 80 226 7272
Fax: +91 80 225 1133

c/o Maruthi Corporate Point
217, Swapnalok Complex
S.D. Road, Secunderabad
Hyderbad 500003
Tel: +91 40 27811216
Fax: +91 40 55319898

403, Ascot Center
Opp ITC Grand Maratha Hotel
Sahar Airport Road
Andheri (East)
Mumbai 400059
Tel: +91 22 64519141/42/43
Fax: +91 22 28237835

Plot No. 2 and 3, Sector 16A
Institutional Area
Distt. Ghaziabad
Noida 201301 (U.P.)
Tel: +91 120 2512021-30
Fax: +91 120 4515304

Japan
Business Headquarters
Shinagawa INTERCITY Tower A
2-15-1, Konan, Minato-Ku
Tokyo 108-6018
Tel: +81 3 5783 8200
Fax: +81 3 5783 8216

14F Shin-Osaka Second
Mori Building
3-5-36 Miyahara Yodogawa-Ku
Osaka 532-0003
Tel: +81 6 6397 4130
Fax: +81 6 6397 4131

Korea
19th/23rd/24th Floor Kyobotower A
1303-22 Seocho-Dong, Seocho-Ku
Seoul 137-070
Tel: +82 2 3489 0114
Fax: +82 2 3489 0293/0295

601, Hyundae Stock Building
190-2 Beomeo-1Dong
Soosung-Ku
Taegu 706-011
Tel: +82 53 756 9583
Fax: +82 53 756 4463

Malaysia
Suite 5-01A, Block B,
5th Floor, Menara Amcorp
Amcorp Trade Centre No.18 Jalan
Persiaran Barat 46050 Petaling
Jaya Selangor Darul Ehsan
Kuala Lumpur
Tel: +603-7958 1189
Fax: +603-7958 1179

Unit 13A, Lower Level 5
Hotel Equatorial
1 Jalan Bukit Jambul
Penang 11900
Tel: +60 4 642 8291
Fax: +60 4 642 8284

Pakistan
Liaison Office, 402-C, Eden Towers
82-E/1-Main Boulevard
Gulberg III Lahore
Tel: +92 3008 429331/4257 82275
Fax: +92 42 5782274

Philippines
2107, 21st Floor, Orient Square Building
Emerald Avenue Ortigas, Pasig City,
Manila
Tel: +63 637 5217/637 5218
Fax: +63 637 3793

Singapore
Business Headquarters
5A Serangoon North Ave 5
Singapore 554574
Tel: +65 6216 5000
Fax: +65 6481 5124

Taiwan
#20th Floor, #207
Tun Hua South Road
Section 2
Taipei 106
Tel: +88 6 2 2378 8088
Fax: +88 6 2 2378 9188

Thailand
54 B.B. Building
Room 1306, 13th Floor
Asoke Road, Sukhumvit 21
North Klongtoey, Wattana
Bangkok 10110
Tel: +662 260 7248-9
Fax: +662 260 7871
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