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A system example: Power Tool k/

Use case:

Screwing-In and Out a
screw in a dowel
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Schematic of the system &-/

2021-11-09 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary



(infineon

Table of contents

System introduction 3
Trapezoidal motor characteristics 6
Block commutation 10
ARM Cortex MO+ integration 15

2021-11-09 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary m



(infineon

BLDC motor with Hall sensors

4 POLES motor

T
// SC_METHOD rot_angle

I/ sensitive << ang_p;
T

void load_control::rot_angle()
{ . 2
double ang_e;
double total_ang_e; 0 T 2m
total_ang_e =ang_p /2 * POLES;
ang_e = std::fmod(total_ang_e,2*M_PlI);
hall_a = (M_PI*5/3 <= ang_e || ang_e < M_PI*2/3)? true : false;
hall b= (M_PI*1/3 <= ang_e && ang_e < M_PI*4/3)? true : false;
hall_c = (M_PI*3/3 <= ang_e && ang_e < M_PI*6/3)? true : false;
}
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Motor Equations

For each V_, V,, V. Name

V =Ri*l + L*dl /dt + E_ |_phase

ee=P/2* em r_phase

E =ke*w, *F.(6,) ke

To=kt*l*F(8,) «
initial_angle

Back-emf reference

Fa®) 8,=0..cm —1
6

.=sm.m  —1-2(0,-2m)
B,=1... gn — -1

0. =-m..2m —-1+2(0,-2m)

Type

double
double
double
double
double

(infineon

Parameters

Default
0.28e-3
0.6
25.5e-3
25.5e-3
0.0

Description

inductance in Henry
resitance in Ohm

back-emf constant in (Vs)/rad
torque constant in Nm/A
initial angle in degree

Fa4 back-emf reference

L &
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BEMF reference (sca_mechanical _libraries->motors->fangle 3ph)

Ports
Name

omega
angular_m
angular_e
f ang_a
f ang_b
f ang _c

2021-11-09

Interface
sca_tdf::sca_in
sca_tdf::sca_out
sca_tdf::sca_out
sca_tdf::sca_out
sca_tdf::sca_out

sca_tdf::sca_out

Type

double
double
double
double
double
double

(infineon

The module calculates the back-emf reference for a
2 Poles 3-phase trapezoidal BLDC motor. Initial
angle is a module parameter

F(6)

Description
angular speed

AN

current angular
current angular
f(angular) phase a
f(angular) phase a

f(angular) phase a

Copyright © Infineon Technologies AG 2021. All rights reserved.

Infineon Proprietary



(infineon

Table of contents

System introduction 3
Trapezoidal motor characteristics 6
Block commutation 10
ARM Cortex MO+ integration 15

2021-11-09 Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary



(infineon

Six steps commutation

Active switch
U V W 1 |STEPGSTEP ISTEP2ISTEP3|STEP4|STEPS|STEPGISTEP 1|STEP2|STEP3ISTEPA4STEPS5|STEP6|STEP]
STEP1 P b P
un Vn Wn H1
U V W
STEP2 L > = H2
Un Vn Wn
H3 | |
Up Vp Wp
STEP3 U
Un Vn Wn @ P Ui
un
U V W
STEP4 b P P
Un \Vn Wn | Vp inh
U V W Vn
STEPS b P &
Un Vn Wn Wp i
U V wW
STEP6 P P P wn
un Vn Wn
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Step 1 (UV)
Up '
+ t‘ t‘ ™| Load /

Floating node
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Step 4 (VU)
Up R
+ t‘ t‘ T | Load /

Floating node
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Motor starting and slowing down as load is increased &-/
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Microcontroller subsystem schematics from ARM/COSEDA

1MHz Clock
source

Memory map

Cycle accurate core description
Generated from actual RTL
Can be extended with AHB peripherals
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;

Code memory

Data memory (stack)

GPIO peripheral (32 1+ 32 O)
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MCU implementation using cortex MO+

infineon

ARM
CORTEX

}

int main() {

__asm__('DSB  SY");
__asm__("ISB");

inti, GPIOIN;

*helloworld_address = Oxdead;

for (i=0; i<5000000; i++) {
GPIOIN = *gpio_address;
if (GPIOIN == 6) *gpio_address = 0x11; // step 1 0b0010001
if (GPIOIN == 4) *gpio_address = 0x21; // step 2 0b0100001
if (GPIOIN == 5) *gpio_address = 0x22; // step 3 000100010
if (GPIOIN == 1) *gpio_address = 0x0A,; // step 4 0b0001010
if (GPIOIN == 3) *gpio_address = 0x0C; // step 5 0b0001100
if (GPIOIN == 2) *gpio_address = 0x14; // step 6 000010100

*helloworld_address = Oxdead;
*stop_address = 0xa;
return 0;

MO+
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ARM processor firmware can be edited and compiled in COSIDE &-/
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Further developments: motor control loop, Space Vector PWM

User interface

Current threshold
Speed control > Current PWM

A control

» Driver/Inverter

Block

: Current sensing
commutation

Energy

>
>
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Motor/load

Position sensing
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