£— AN3134
YI Application note

EVAL6229QR demonstration board using the L6229Q DMOS
driver for a three-phase BLDC motor control application

Introduction

This application note describes the EVAL6229QR demonstration board for the L6229Q
DMOS fully integrated three-phase brushless DC motor driver. The board implements a
typical application that can be used as a demonstration platform for driving three-phase
brushless DC motors with currents up to 1 A DC.

Thanks to the small footprint of the L6229Q (QFN 5x5 mm), the board is a very compact
30x32 mm.

Figure 1. EVAL6229QR demonstration board

AMO2447v1

April 2010 Doc ID 16960 Rev 1 110

www.st.com



http://www.st.com

Demonstration board description

AN3134

1

2/10

Demonstration board description

Table 1. EVAL6229QR pin description
Name Type Function
VS Power supply Hal bridges power supply voltage
PGND Ground Power ground terminal.
VDD Power supply Hall effect sensors pull-up voltage.
HA1 Sensor input Single ended hall effect sensor input 1.
H2 Sensor input Single ended hall effect sensor input 2.
H3 Sensor input Single ended hall effect sensor input 3.
SGND Ground Signal ground terminal.
DIAG Open-drain output (I:))\i/z:gr;tr;crosggrp:trsj.r;/v:\;eenn;l.ow', signals an overcurrent or
TAGHO | Opecrain cuput | kercy-atage s e ot ey s fom 1 i
F/R Logic input Selects the direction of the rotation (‘H’ = CW; ‘L = CCW).
N | Logic it | U0 (chie o, nen o siches OFF l pover
VREF Analog input Current controller reference voltage.
OUT1 Power output Output phase 1.
ouT2 Power output Output phase 2.
OouT3 Power output Output phase 3.
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Figure 2. EVAL6229QR demonstration board pin locations

DIAG SGND H1 H3 H2 VDD PGND VS

ouTs

TACHO F/R EN VREF BRAKE
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The decoding logic integrated in the device is a combinatory logic which provides the
appropriate driving signals for the three-phase bridge outputs, based on the signals coming
from the three hall sensors H1, H2 and H3. The hall sensors detect rotor position in a 3-
phase BLDC motor.

The EN pin connected to the diagnostic output DIAG is used to implement the overcurrent
and thermal protection.

To perform PWM current control, an analog reference voltage should be provided at the
VREF pin. A fixed reference voltage can be easily obtained through a resistor divider from
an external voltage rail and GND (possibly that which supplies the microcontroller or the rest
of the application). Alternatively, a very simple way of obtaining a variable voltage without
using a DAC is to low-pass filter the PWM output of a microcontroller.

Table 2 summarizes the electrical specifications of the application, Figure 3 shows the
electrical schematic, and Table 3 provides the component list.
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Demonstration board description AN3134
Table 2. EVAL6229QR: electrical specifications (recommended values)
Parameter Value Unit
Supply voltage range (VS) 8to 52 Vdc
RMS output current rating (OUTx) upto1.4 A
Switching frequency up to 100 kHz
Voltage reference range (VREF) Oto+5 \
Input and enable voltage range Oto+5 \
Operating temperature range -25to +125 °C
L6229Q thermal resistance junction-to-ambient 42 °C/W
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EVAL6229QR demonstration board schematic

Figure 3.
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Table 3. EVAL6229QR component list

Part reference Part value Part description
C1 220nF/100V Capacitor
c2 100pF/63V Capacitor
C3 10nF/25V Capacitor
C4, C8 220nF/25V Capacitor
C5 5.6nF Capacitor
C6 820pF Capacitor
c7 10nF Resistor
D1 BAT46SW Diodes
R1, R2, R3, R4 100kQ 5% 0.25W Resistor
R5, R6, R7 10kQ 5% 0.25W Resistor
R8 100kQ 1% 0.25W Resistor
R9 20kQ 1% 0.25W Resistor
R10 0.4 1W Resistor
R11 20kQ 5% 0.25W Resistor
R12 2kQ 5% 0.25W Resistor
U1 L6229Q 3-phase BLDC motor driver in VFQFPN5x5

The input lines EN, BRAKE and F/R are connected to ground through a pull-down resistor
which sets the default logic level to “low”. An external signal can be applied to change each
input status. The Hall effect inputs H1, H2 and H3 have a pull-up resistor connected to the
Vpp Vvoltage, which can be provided by the VDD pin.

A charge pump circuit, made up of D1, C3 and C4, generates the supply voltage for the
high-side integrated MOSFETSs. Due to voltage and current switching at relatively high
frequency, these components are connected through short paths in order to minimize
induced noise in other circuits.

R4 and C5 are used by the integrated overcurrent protection circuitry to set the protection
timings (disable time tpgapL g is about 200 ps and delay time tpg ay is about 1 ps, based on
the values in Table 3).

R8 and C6 are used to set the off-time tgpr of the PWM to about 50 ps. When changing the
RC network value, the off-time should be adjusted according to the electrical characteristics
and supply voltage of the motor.

R11, R12 and C8 are low-pass filters to provide an external reference voltage through the
PWM output of a microcontroller.

R9 and C7 are used to set the off-time tpy_gg of the TACHO pin. The TACHO output signal
can be used to implement a simple frequency-to-voltage converter (speed loop control).

Figure 4, Figure 5 and Figure 6 show the component placement and the two-layer layout of
the EVAL6229QR demonstration board. A GND area is used for the IC power dissipation.
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Figure 4. EVAL6229QR component placement
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Figure 5. EVAL6229QR top layer layout
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Figure 6. EVAL6229QR bottom layer layout
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Table 4. Document revision history
Date Revision Changes
13-Apr-2010 1 Initial release.
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Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.
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GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.
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