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Getting started with the X-NUCLEO-IHM04A1 dual brush DC
motor driver expansion board for STM32 Nucleo

Introduction

The X-NUCLEO-IHMO04AL1 is a dual brush DC motor drive expansion board based on L6206 (DMOS
dual full bridge driver) to drive dual bipolar DC or quad unipolar DC motors. It provides a low cost,
robust and easy-to-use solution for driving DC motors in your STM32 Nucleo project. A flexible solution
for driving 1 to 4 DC motors is implemented via jumpers.

The X-NUCLEO-IHMO04AL1 is compatible with the Arduino UNO R3 connector, and supports the addition
of other expansion boards with a single STM32 Nucleo board. The user can also mount the ST Morpho
connector.

Figure 1: X-NUCLEO-IHM04A1: Dual brush DC motor driver expansion board based on L6206
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UM1925 Getting started

1 Getting started

The X-NUCLEO-IHMO04A1 expansion board is a dual brush DC motor driver covering a
wide range of applications. The maximum ratings of the board are the following:

e  Power stage supply voltage (VS) from 8 V to 50 V
. Motor phase current up to 2.8 Ar.m.s.

Follow this sequence to start your project with the board:

1. Check the jumper position based on your configuration (see Section 2: "Hardware
description and configuration™)

2. Connect the board with the STM32 Nucleo board through Arduino UNO R3 for the X-
NUCLEO-IHMO04A1

3. Supply the board through the input 6 (VS) and 5 (ground) of the connector CN1

4. Develop your application using the examples provided with the firmware library, X-
CUBE-SPN4

Further support material is available on the L6206 and the STM32 Nucleo web pages on
www.st.com
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Hardware description and configuration UM1925

2 Hardware description and configuration
Figure 2: Jumper and connector position
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The following table provides the detailed pinout of the Arduino UNO R3 and ST Morpho

connectors.
Table 1: Arduino UNO R3 connector table
Connector Pin @ Signal Remarks
5 ADC-6
CN5
7 Ground
3 EN-A
See Section 2.1:
5 IN2A "overcurrent (OCD)
CN9 threshold setting”
See Section 2.1:
6 IN1A "overcurrent (OCD)
threshold setting”
6 Ground
CN6
7 Ground
See Section 2.1:
1 IN1B "overcurrent (OCD)
threshold setting”
See Section 2.1:
CN8 2 IN2B "overcurrent (OCD)
threshold setting”
ADC-4
5

Notes:
(@Al the non-listed pins are not connected.

3
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2.1

3

Table 2: ST Morpho connector table

Connector Pin @ Signal Remarks
9 Ground
13 ADC-6
See Section 2.1:
27 IN1A "overcurrent (OCD)
CN10 threshold setting”
See Section 2.1:
29 IN2A "overcurrent (OCD)
threshold setting”
33 EN-A
20 Ground
22 Ground
See Section 2.1:
28 IN1B "overcurrent (OCD)
threshold setting”
CN7 -
See Section 2.1:
30 IN2B "overcurrent (OCD)
threshold setting”
32 ADC-4
36 EN-B
Notes:

(MAll the non-listed pins are not connected.

overcurrent (OCD) threshold setting

The device integrates two overcurrent protection circuits with adjustable threshold, one for

each full bridge.

The overcurrent threshold is set through the R9 (bridge A) and R8 (bridge B) resistors, as
indicated in Figure 3: "Overcurrent threshold versus resistor value (no paralleling)".
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Figure 3: Overcurrent threshold versus resistor value (no paralleling)
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When one of the paralleling modes is used (see Section 2.2: "Selecting the mode"), the

actual OCD threshold value may be scaled as indicated in Table 1: "Arduino UNO R3

connector table".

Selectin

g the mode

This board can drive 1 to 4 DC motors with several configurations.

The selection is done by Jumper J1 - J2 - J3 and J4, by default: all jumpers are not

populated.

The table below briefly summarizes the possible configurations:

Table 3: Board configuration summary

OCD
Max output Output
Mode P P threshold a1 32 33 4
current Robs(on) .
scaling
Two bidirectional DC Disconnect | Disconnect | Disconnect | Disconnect
2.8 Arms 0.3Q x 1
motors ed ed ed ed
Four unidirectional 28 Arms ® 030 x1® Disconnect | Disconnect | Disconnect | Disconnect
DC motors ed ed ed ed
High current parallel Disconnect | Disconnect
one bidirectional DC 5.6 Arms 0.15Q x 2 ed ed Connected Connected
motor
High current parallel . .
. . Disconnect Disconnect
two unidirectional DC 5.6 Arms 0.15Q x 2 ed ed Connected Connected
motors
Low current parallel Disconnect Disconnect
one DC motors 2.8 Arms 0.15Q x 1 Connected Connected
- . ed ed
bidirectional
Low current parallel Disconnect Disconnect
two unidirectional DC 2.8 Arms 0.15Q x1 Connected Connected od ed
motors
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221

2.2.2

3

OCD
Max output Output
Mode . . threshold a1 32 33 4
current Roson) :
scaling
Parallel all bridges
one unidirectional DC 11.2Arms 0.075 Q x 4 Connected Connected Connected Connected
motor
Notes:

(MThe current limit is shared between the two motors connected on the same full-bridge (A or B).

Mode no. 1: two bidirectional DC motors

Two independent DC motors are driven by the board.

The supply voltage of both motors is connected to J1 pin 5 and 6 with a maximum voltage

at50 VvV DC.

Maximum current is 2.8 A rms and the output Rps(n) is equal to 0.3 W (T; = 25 °C).

The maximum overcurrent detection threshold is set to 5.6 A.
Motor A connected between A+ (CN1 pinl) and A- (CN1 pin2)
Motor B connected between B+ (CN1 pin4) and B- (CN1 pin3)

Table 4: Jumper selection

Ji

J2

J3

J4

Disconnected

Disconnected

Disconnected

Disconnected

Figure 4: two bidirectional DC motors
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Mode no. 2: four DC motors unidirectional

Four independent DC motors are driven by the board.

The supply voltage of both motors is connected to J1 pin 5 and 6 with a maximum voltage

of 50 V DC.
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Hardware description and configuration UM1925

Maximum current is 2.8 A rms and the output Ropsen) is equal to 0.3 W (T3 = 25 °C).

The maximum overcurrent detection threshold is set to 5.6 A.

rms limit. The OCD threshold is also triggered when the sum of the two output

_ The total rms current flowing in A+ and A- DC motor must be below the 2.8 A
:' 1 E
currents exceeds the programmed threshold.

. ~_~. The same for the B+ and B- outputs.

Motor A connected between A+ (CN1 pinl) and GND
Motor B connected between A- (CN1 pin2) and GND
Motor C connected between B+ (CN1 pin4) and GND

Motor D connected between B- (CN1 pin3) and GND
Table 5: Jumper selection
Ji J2 J3 J4

Disconnected Disconnected Disconnected Disconnected

Figure 5: Four unidirectional DC motors

A |
. 8 B v g E Lo
@8eneneaea(aanan
H ﬁ@@ o}

°§ L] _I:c: o Ilfe augment:% .

mllll: m@A

LT
edd
o i"“@ I l

HD”

/A | +

|E

+

FOR _EVALUATION
PURPOSES ONLY

=] H

S

@@@@@@
i

=<

=
>
b3

GSPG2007150950SG

2.2.3 Mode no. 3: parallel connection for higher current - one DC motor
bidirectional

This mode, with output power in parallel, increases the output current capability.

The motor supply voltage is connected to J1 pin 5 and 6 with a maximum voltage of 50 V
DC.

Maximum current is 5.6 A rms and the output Ros(n) is equal to 0.15 W (T3 = 25 °C).
The maximum overcurrent detection threshold is setto 11.2 A.

Motor A connected between

3
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UM1925 Hardware description and configuration
e  Both A+ (CN1 pinl) B+ (CN1 pin4)
e  Both A- (CN1 pin2) B- (CN1 pin3)
Table 6: Jumper selection
J1 J2 J3 J4
Disconnected Disconnected Connected Connected
Figure 6: One DC motor bidirectional - higher current
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2.2.4 Mode n °4: parallel connection for higher current - two unidirectional

3

DC motors

This mode is similar to mode 3 - the bidirectional DC motor is replaced by two

unidirectional DC motors
Motor A connected between

e  Both A+ (CN1 pinl) B+ (CN1 pin4)
. GND

Motor B connected between
e  Both A- (CN1 pin2) B- (CN1 pin3)

e GND
Table 7: Jumper selection
J1 J2 J3 J4
Disconnected Disconnected Connected Connected
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Hardware description and configuration UM1925
Figure 7: two unidirectional DC motors - higher current
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2.2.5 Mode no. 5: parallel connection for lower overcurrent - one DC motor
bidirectional

This mode, with output power in parallel, maintains a lower operating current compared to
the solution in mode 3, but power dissipation is reduced.

The motor supply voltage is connected to J1 pin 5 and 6 with a maximum voltage of 50 V
DC.

Maximum current is 2.8 A RMS and the output Rps(n) is equal to 0.15 W (Th = 25 °C).
The maximum overcurrent detection threshold is set to 5.6 A.
Motor A connected between
Both A+ (CN1 pinl) A- (CN1 pin2)
Both B+ (CN1 pin4) B- (CN1 pin3)
Table 8: Jumper selection
J1 J2 J3 J4

Connected Connected Disconnected Disconnected

3
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UM1925 Hardware description and configuration
Figure 8: One bidirectional DC motor - lower overcurrent
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2.2.6 Mode n °6: parallel connection for lower overcurrent - two

3

unidirectional DC motors

This mode is similar to the mode 5 - the bidirectional DC motor is replaced by two

unidirectional DC motors.
Motor A connected between

e  Both A+ (CN1 pinl) A- (CN1 pin2)
. GND

Motor B connected between
e  Both B+ (CN1 pin4) B- (CN1 pin3)

e GND
Table 9: Jumper selection change
J1 J2 J3 J4
Connected Connected Disconnected Disconnected
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Figure 9: two unidirectional DC motors -

lower overcurrent

A +H
R R N
e0enanana|
D NN <) e 1] = S
co R fr’l o life.augmented
S © s
R! i ms s | A
i R Ui
8% B Nucleo RBE C
i[O =
Eg osluzn + @ )
g (’ eno| |
5 ';:z A% Vin @ —P
n"l:r" 50V MAX

=1 lea
T @
Illﬂ
/_/ [ x-Nucteo-mosat] zm/»/sc

+

GSPG2007151035SG

Motor A connected between
Both A+ (CN1 pinl) A- (CN1 pin2) B+ (CN1 pin4) B- (CN1 pin3)

Mode no. 7: parallel all bridges - one unidirectional DC motor

This mode, with all output power in parallel, allows driving a single-brush unidirectional DC
The motor supply voltage is connected to J1 pin 5 and 6 with a maximum voltage of 50 V

Maximum current is 11.2 A rms and the output Rpsn) is equal to 0.075 Q (T, = 25 °C).

The maximum overcurrent detection threshold is set to 22.4 A.

Figure 10: One unidirectional DC motor - all bridges
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UM1925

Schematic diagram
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Figure 11: X-NUCLEO-IHMO04A1 circuit schematic

IND

A
el 8]
3| |2
v5Z uoud - 01 [ I T
0LXL-NOD SNO ﬁ ” ”
ppi—
V-ISNIS 90av
) ) B} EESESEZe
oL QoL ok ok W oN
ey Jz QLy Qo 00
e W
P P . . o< PEEEN kY 64
7 7 x x o oo
83525850 82% 22222
B K K X 858383535222 56685
MOTIZAMOTIZAMOTIZAMOT, s
. N %,.
= EESRES) §710908d o0
Nl 0 %
vasNas -
EESCH 2
N SN »
7000 A
X w
10 8zLno an3 %1
VENT
a1no N N
¥ 1090ud o0 7 A
adeazen VNI w % er %
s vzino - 5 B
VINT
S viino . v a00 =
o < a S vNa
8 & 9] 8
B s s NS
0 aN
3| B 2 lﬁ o
o = =
% = =
= = = = £
= = = == Vg VNI
ook I aNg'S 3001
AE9 4N0oL | anoor Y S & aN =Y
E IN00L 2 =
80 ¥ 1o+ 20 €0 i
N ana ELE]
S : =
\7r 1_\9 H00L =
ans 1o Y
10 peRIStl A . e vez uofd
[elpey 80 £puva
I ¥5°Z uowd - 9x|
\A v‘ 8X1-NOD 9X1-NOD
aNozz ¥O 9NO 8NO
= olol| |2
..... 2 L8| 2]
9] 229 (&
<
61X-NOD

GSPG0607151135SG

5 youd - gx)

13/17

DocIiD028121 Rev 1




Bill of material

UM1925

4

Bill of material

Table 10: Bill of material (Part 1)
Item L
no Description Q.ty | Partreference Value Voltage Part type
1 CAP ALU 100uF 63V SMD-PACK-G 1 100UE 63V ALUMINIUM
10x10.2 mm
2 CAP CER 100nF 50V X7R 0603 2 c2cCs3 100NF 50V CERAMIC
3 CAP CER 220nF 35V X7R 0603 1 C4 220NF 35V CERAMIC
4 CAP CER 10nF 50V X7R 0603 1 C5 10NF 50V CERAMIC
5 CAP CER 5.6nF 50V X7R 0603 2 C6 C7 5.6NF 50V CERAMIC
6 CAP ALU 100uF 63V Radial 10x6-P5 1 Cc8 100UF 63V ALUMINIUM
7 CAP NP 0603 2 C9 C10 NP NP
8 Screw connector 6 poles MKDS 1/6- 1 CNL MKDS1/6- SCREW
3.81 3.81 CONNECTOR
THOUGH-HOLE-1x10-Pin height 14.8 -
9 Body 8.5mn - pitch 2.54 1 CN5 CON-1x10 HEADER
THOUGH-HOLE-1x8-Pin height 14.8 -
10 Body 8.5mn - pitch 2.54 2 CN6 CN9 CON-1x8 HEADER
THOUGH-HOLE-2x19-Pin height 14.8 - NOT
1 Body 8.5mn - pitch 2.54 2 popuLATED | CON-2X19 HEADER
THOUGH-HOLE-1x6-Pin height 14.8 -
12 Body 8.5mn - pitch 2.54 1 CN8 CON-1x6 HEADER
13 Double Diode hlgh speed switching 1 D1 BAR43 DIODE
Diode
14 LED YELLOW - 0603 4 D2-D5 YELLOW LED
15 TIN DROP OPEN 4 J1-J4 OPEN NOT CMS
POPULATE
OPTICAL _ OPTICAL _
16 OPTICAL_TARGET 3 MIRE1-MIRE3 TARGET TARGET
17 RES 0 Q 1.5W 2512 2 R1 R2 OR CMS
18 RES 100 Q 5% 1/10W 1 R3 100R CMS
19 RES 100 kQ 5% 1/10W 0603 SMD 2 R4 R5 100K CMS
20 RES NP 0603 4 R6R7R14 NP CMS
R15
21 RES 5.1 kQ 1% 1/10W 0603 SMD 2 R8 R9 5.1K CMS
22 RES 10 kQ 5% 1/2W 0805 SMD 4 R10-R13 10K CMS
. . MOTOR
23 DMOS dual full bridge driver 1 Ul L6206PD DRIVER

14/17
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UM1925 Bill of material
Table 11: Bill of material (Part 2)

ILeon.1 Toler. Package type Manufacturer Manur:e:;t]ir;r Part Distr:buto ?3':::':3;?
1 20% EEEFK1J101P PANASONIC EEEFK1J101P FARNELL 9696040RL
2 15% C0603
3 15% C0603
4 15% C0603
5 15% C0603
6 20% NICHICON UVR1J101IMPD
7 C0603
8 MKDS1/6-3.81 PHOENIX CONTACT MKDS1/6-3.81 RS 220-4377
9 SSQ110-03 SAMTEC SSQ-110-04-F-S
10 SSQ108-03 SAMTEC SSQ-108-04-F-S
11 SSQ119-04D SAMTEC SSQ-119-04-L-D
12 SSQ106-03 SAMTEC SSQ-106-04-F-S
13 BAR43 STMICROELECTRONICS BAR43SFILM RS 714-0470
14 LEDC-0603
15 R0805
16 OPTICAL_TARGET
17 R2512 VISHAY DALE CRCWZS:LZISOOOZOEG FARNELL 2099593
18 5% R0603
19 5% R0603
20 R0603
21 1% R0603
22 5% R0805
23 L6206PD STMICROELECTRONICS L6206PD
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Table 12: Document revision history

Date

Revision

Changes

06-Aug-2015

1
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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