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Introduction

The STEVAL-L99MDOL1 is an evaluation board for multiple DC or stepper motors driving
particularly designed to address automotive HVAC flap control.

The evaluation board features both the control stage — based on STM8A microcontroller —
and the power stage — based on L99MDO1, the configurable multi half bridge drivers.

This evaluation board is composed by a mother board containing the controller, the USB
interface and the power supply and a daughter board — assembled on top of the mother
board — containing the motors driver.

The motherboard, based on STM8 microcontroller, provides the logic section for driving and
monitoring the L99MDO1 assembled on the daughter board.

With the aim of simplifying board usage and settings, ST provides dedicated and user-
friendly software including a Graphic User Interface (GUI). The GUI allows setting L99MDO01
parameters (PWM, Step rate...), while showing real time device diagnostic information,
such as current output evolution, SPI registers, board temperature and much more. The
GUI also allows changing settings for the embedded SMPS.

Figure 1. STEVAL-L99MDO1

seeeceseD

USB converter

Optical isolator
L99MDO1

STM8
Micro Controller

Switched Mode
Power Supply

GAPG1102141514RI

DoclD025931 Rev 1 1/19

www.st.com


http://www.st.com

Contents UM1732

Contents

1 Hardware descriptionand setup ............ .. 4
1.1 Components description . . . ... 4
1.2 Board connectionsand setup . ... ... ... 4
1.3 Board connectionsand setup . ... ... ... 5
1.4 Board schematic . . . ... .. . .. 6

2 Example motor configurations ............. ... . . . i 8

3 Software installation .......... .. .. . . . . 12

4 Graphical User Interface ........ .. .. i 14

5 RevISion NiStory . ... 18

3

2/19 DoclD025931 Rev 1




UM1732

List of figures

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.

3

STEVAL-LIOMDOL . . . ottt e e e e 1
BlocK diagram . . .. ... e e 4
Board CONNECLIONS . . ... 5
Daughterboard schematiC. . . ... ... .. e 6
Motherboard schematic .. ........ .. 7
Driving 4 stepper motors simultaneously . ............ . . e 8
Driving 2 Stepper Motors simultaneously & 3 DC-Motors sequentially. . . .............. 9
Driving 2 DC- Motors Simultaneously and 4 Sequentially ......................... 10
Driving 7 DC- Motors Sequentially . . ... e 11
Installation - Windows Device Manager . . .. ...ttt ittt e 12
Installation part L .. ... . 13
Installation part 2 . ...... . 13
GUIMain WINAOW. . . .. oo e e 14
GUIMain WINAOW. . . .. oo e e e 14
Driver Configuration WIiNdow . . . ... e e e 15
MOtOr SEtINGS . . . ot e e 15
DIagNOSHIC . . . oot e e 16
SPI Control ReQISIEIS . . . .t e e 16
SPI Status RegIStErS. . . .t e e e 17
SPIDevice Information. . .. ... 17

DoclD025931 Rev 1 3/19




Hardware description and setup UM1732

1 Hardware description and setup

This section provides a description of the main components of this evaluation kit, giving
instruction for a quick setup of the motor control system.

1.1 Components description

The evaluation kit consists of two main components:

e  Mother board based on STM8A microcontroller, interfacing host PC with H-Bridge
controller. The communication with the PC is established through isolated USB. The
mother board also assembles a Switched Mode Power Supply and the DC motor
connector.

e  Daughterboard mounting L99MDOL1.
The daughterboard and the motherboard are provided already properly plugged.

Figure 2. Block diagram
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1.2 Board connections and setup

Below figure shows the placement of the connectors to be used for supplying the evaluation
board, plugging the HYAC module and connecting with a host PC through USB cable.

3
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1.3

3

Board connections and setup

Below figure shows the placement of the connectors to be used for supplying the evaluation

board, plugging the HYAC module and connecting with a host PC through USB cable.

Figure 3. Board connections
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1.4 Board schematic

Figure 4. Daughterboard schematic
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Figure 5. Motherboard schematic
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Example motor configurations

Figure 6. Driving 4 stepper motors simultaneously

.
Vsk

Battery voltage
measurement

L
T

: Boost converter
1

Vs (12V)

Vs 2 (24V)

Ref Vs

T

- 575

_}9_

w
|_ S
n
Double battery
voltage L99MDO01
measurement
=
. f=1]
) 3
Sense 1 o
Multiplexed s :
Micro phase current E <
sense 5
w S |e
Sense 2 [~
Vce 3.3V / 5V
—
DI >
< SPI
SPI DO
CLK

yY

CE

v

cs

v
&

Logic GND l

DoclD025931 Rev 1

3




UM1732 Example motor configurations

Figure 7. Driving 2 Stepper Motors simultaneously & 3 DC-Motors sequentially
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Figure 8. Driving 2 DC- Motors Simultaneously and 4 Sequentially
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UM1732 Example motor configurations

Figure 9. Driving 7 DC- Motors Sequentially
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3 Software installation

After plugging the evaluation board to the host PC, it will be recognized as an USB device,

see Figure 10: Installation - Windows Device Manager.

Figure 10. Installation - Windows Device Manager
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Software installation
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Figure 11. Installation part 1
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Graphical User Interface

Main Window (1/2)

Figure 13. GUI Main Window
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UM1732 Graphical User Interface

Driver Configuration Window

Figure 15. Driver Configuration Window
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Figure 17. Diagnostic
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Over Voltage
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threshold voltage the relative indicator
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be selected in the Driver Configuration
window.

External Temp. Sense

It shows the measurement of
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SPI Registers (1/3) - Control Registers

Figure 18. SPI Control Registers
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Graphical User Interface
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Figure 19. SPI Status Registers
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SPI Registers (3/3) - Device Information

Figure 20. SPI Device Information
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Please Read Carefully:

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.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL" INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2014 STMicroelectronics - All rights reserved

STMicroelectronics group of companies
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