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X-NUCLEO-OUTO07A1

Data brief

Industrial digital output expansion board based on IPS4260LM for STM32 Nucleo
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Product summary

Industrial digital output
expansion board based
on IPS4260LM for
STM32 Nucleo

Quad low-side
intelligent power switch

STM32 Nucleo-64
development board
with STM32F401RE
MCU, supports Arduino
and ST morpho
connectivity

STM32 Nucleo-64
development board
with STM32G431RB
MCU, supports Arduino
and ST morpho
connectivity
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Features

. Based on the IPS4260LM quad low-side switch, which features:
- Operating range 8 to 50 V
- High Speed operation (tise, tran < 1us)
- Process side operating current: configurable from 350 mA (per channel)
up to 2 A (parallelized channels)
- Low-power dissipation (Ron(typ) = 260 mQ)
- Configurable low dissipative cutoff function in overload conditions
- Per-channel overload, short circuit, and thermal junction protections
- Fast decay of inductive loads with integrated catch diodes
- Open load detection
- Undervoltage lock-out
- Loss of supply / loss of ground protection
- HTSSOP20 package

. Galvanic isolation between logic and process sides by STIS0620, STISO621
digital isolators and isolated DC-DC converter

. Selectable supply of the IPS4260LM from on board isolated dc-dc converter
(SW7 close 1-2), or from 24 V supply rail (SW7 close 2-3)

. Process side operating range: 10 V (SW7 close 1-2) or 10 to 30 V (SW7 close

2-3)

. Process side supply rail reverse polarity protections (J1 open when SW7 =
close 2-3)

. Application board logic side operating voltage 3.3 (SW1 close 1-2) or 5V (SW1
close 2-3)

. Green LEDs for outputs on/off status (J6 close 1-2, 3-4, 5-6, 7-8)
. Open load detection enable (J7 close 1-2, 3-4, 5-6, 7-8) / disable (J7 open)
. Red LEDs for overload/thermal warning (D8) and open load (D7) diagnostic

. Selectable current limitation level (J8 close 1-2 = 0.5A, or 3-4 = 1A, or 5-6 =
2A)

. Cutoff enable (J8 open 7-8) / disable (J8 close 7-8) options

. Per channel overload diagnostic available on CN5[9,10] and CN8[5, 6]
. Easy parallelization of input signals (J9) and output channels (J10)

. Compatible with STM32 Nucleo development boards

. Equipped with Arduino® UNO R3 connectors

. RoHS and China RoHS compliant

. CE certified

Description

The X-NUCLEO-OUTO07A1 industrial digital output expansion board for STM32
Nucleo provides a powerful and flexible environment for the evaluation of the driving
and diagnostic capabilities of the IPS4260LM quad low-side smart power solid state
relay, in a digital output module connected to 0.5 A industrial loads.

Dual channels and single channel configurations are possible by proper setting of J9
and J10 (see below).

For further information contact your local STMicroelectronics sales office.
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The X-NUCLEO-OUTO07A1 interfaces with the microcontroller on the STM32 Nucleo via STISO620 and
STISO621 and Arduino®R3 connectors. The expansion board can be connected to either a NUCLEO-F401RE or
a NUCLEO-G431RB development board.

The digital isolators STISO620 and STISO621 (featuring 2.8k Vrums galvanic isolation) and the isolated dc-dc
DC1 (featuring 3kVp¢ isolation) protects the logic side from the typical harsh environment on the process side.

The logic side is the application side of the MCU and it is supplied by the VISO_L rail (3.3 or 5.0 V). When the X-
NUCLEO-OUTO7A1 is stacked on a NUCLEO-F401RE, or on a NUCLEO-G431RB, the VISO_L is supplied by the
Nucleo board if connected to a PC/Laptop by USB cable. If the X-NUCLEO-OUTO07A1 is used standalone, then
VISO_L can be supplied by the CN6[4] (SW1 = close 1-2) or CN6[5] (SW1 = close 2-3).

The process side is the application side beyond the galvanic isolation barrier. On the process side there are two
supply rails: the 5V_P rail (5.0 V) and one rail between the 10V_P (SW7 close 1-2) and the V_FIELD_RP rail
(SWT7 close 2-3).

Both the 5V_P and the 10V_P rails are generated by the DC1, while the V_FIELD_RRP rail is supplied externally.

The 5V_P rail supplies both the digital isolators and the red diagnostic LEDs D7 (open load detection) and D8
(overload and overtemperature diagnostic).

The 10V_P rail supplies the IPS4260LM (U1): the loads are connected between the CN2[1, 2] and CN3[1, 2]
connectors and the process side supply rail (typically 24 V). The reference rail (ground) of the power process side
supply rail must be connected to CN1[2], too.

Alternatively (SW7 close 2-3) the V_FILED_RP rail supplies U1: the loads are connected between the CN2[1, 2]
and CN3[1, 2] connectors and the process side supply rail (typically 24 V). The positive pole and the ground of the
power process side supply rail must be connected to CN1[1] and CN1[2], respectively.

The SWS8 allows the selection of which external TVS is used for the demagnetization of the inductive load and for
sustaining the surge pulse on the output stage. Setting SW8 close to 1-2 the D9 is selected: this selection is valid
both if U1 is supplied by the 10V_P or by the V_FIELD_RP rail. Setting SW8 close to 2-3 the D10 is selected: this
selection is valid only when U1 is supplied by the V_FIELD_RP.

The four low side power switches integrated in U1 can be activated/deactivated by the control signals IN1_L,
IN2_L, IN3_L and IN4_L: by default, these signals are controlled by CN5[2,1] and CN9[8,7] through SW2[1-2],
SW3[1-2], SW4[1-2] (IN4_L goes through direct connection to U6). .

The four on board green LEDS D1, D2, D3, and D4 can be enabled by closing J6[1-2, 3-4, 5-6, 7-8]: these are
driven ON/OFF according to the status (active/inactive) of the respective low side power switch (OUT1, OUT2,
OUT3, OUT4) integrated in the U1.

The user can enable/disable the cutoff featured by U1 by J8[7-8]: open (cutoff active) or closing (cutoff disabled).

Also, J8[1-2, 3-4, 5-6] allows the user can set the desired current limitation level (J8[1-2] ==> 0.5A; J8[3-4] ==>
1A; J8[5-6] ==> 2A). The J9 and J10 allow the user to easily parallelize the input and output channels and achieve
dual channel low side (J9[1-2, 5-6] and J10[1-2, 5-6]) or single channel low side (J9[1-2, 3-4, 5-6] and J10[1-2,
3-4, 5-6]).

The open load detection feature offered by U1 is enabled only when the J7[1-2, 3-4, 5-6, 7-8] are closed. Note
that the signalization of D7 must be ignored when J7 is open.

The two cumulative diagnostic signals FLT_L (overload and overtemperature) and OL_L (open load) are available
on the CN9[6] (SW6[1-2]) and on CN9[5], respectively.

The four per-channel overload diagnostic signals DIAG1_L, DIAG2_L, DIAG3_L, DIAG4_L are available on the
CN5[10] (SW5[1-2]), CN5[9], CN8[6] and CN8J[5], respectively.

It is also possible to evaluate a system composed of a X-NUCLEO-OUTO07A1 stacked on other expansion boards.
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Schematic diagrams

Figure 1. X-NUCLEO-OUTO07A1 circuit schematic (1 of 2)

CN7 CNI10 D5
1 2 1 2 V_FIELD RP g
fommcn ) o = 1€ '
o I o =X STPSTHI00A <
7] s ] s 1 g
- = = = et S
X ) e EE g
X5 o> 15 e Z
X R omyn s L Cclo clo
X195 20 X X9 ] 20 % _~ _-—
o 7> X ) . 200F | 12
x% %x x% %( H7uF (N.M.) default closed:
5T ) X7 Y
o ) X0 O
o 322 o 2
fomccn B fomen )
fomcn e fomEn 36 2
fomm I X7 35 X
*— X *— =
SSQ-119-04-L-D Morpho Connectors $SQ-119-04-L-D
NM. (N.M NM.
Alternate Nucleo Supply
CN6 3350 W - 12 Vv
CN5
DEFAULT DIAG1 L PB8 R108 100 28810
2 X 10rEF DEFAULT DIAG2 L R107, 100 PBY 9 VIN (7v-12V NUCLEO supply voltage) N.M.
[ 3 NRST AYPD 8 CN4
= 3w 7 u7 2
SV Alternate use INI_L PAS R 100 PAS 6 | 7 ESDAISP60-1UIM 1
RIDS\AIAL00 NM Fa6_ 5 | N.M
Alternate use FLT L PA7 100 FAT_ 4 |
3 VIN Alternate use IN2_L PB6 100 PB6
DEFAULT 1 L PC7 100 PC7 D6 N BAT48 N.M,
(3 DEFAULT 2 L PA9 100 PAY L4l
$5Q-108-04-F-S A
$5Q-110-04-F-S Is
b M,
default open M-
INLLPCI ] 1 DIAGI L PBS 1
> INLL 5 DIAGI L
INI_L PAS 3 INLL ' piaG1 L pB3 3 DIAGI_L
default:
SW2 close 1-2 SW5 default:
close 1-2
IN2_L_PAY 11
2 IN2 L DIAG2 L
o IN2 L PB6 H——<__Im2 L DIAG2_L
[ fefault:
CN8 DEFAULT IN3 L PAS 4, 100 PAB 8 SW3 close 1-2
DEFAULT IN4 L 100 PB10 7 DIAG3 L DIAG3 L
PAQ 100 IN3 L PAO Alternate use DEFAULT FLT L PB4 100 B4 IN3 L PA8 1 —
PAL 100 N.M. DIAGI L Alternate use DEFAULT OL L 100 BS 2 IN3 L N3 L
| 3 PAd 100 N.M. IN4 L Alternate use Alternate use DIAGI L PB3 100 B. IN3 L PAO 3 -
| 4 PBO 100 N.M. DIAG2 L Alternate use Alternate use DIAG4 L 09, 100 N.M. A10 |___Hefault: DIAG4 L DIAGA L
PC1 100 DIAG4 L DEFAULT A SW4 close 1-2 -
PCO. 100 DIAG3 L DEFAULT A
B IN4 L Ng L FLT L PB ] 1
SSQ-106-04-F-S $5Q-108-04-F5 e ELT L ELT L
FLT L PA7 3 -
Arduino Connectors e, Sk oue

sweubelp sijewayoss

IVZ0LNO-O3TONN-X



o
W
o
=
o
©
'

A
®

<

-

Figure 2. X-NUCLEO-OUTO07A1 circuit schematic (2 of 2)
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2 Board versions

Table 1. X-NUCLEO-OUTO07A1 versions

Schematic diagrams Bill of materials

X$NUCLEO-OUTO7A1 () X$NUCLEO-OUT07A1 schematic diagrams X$NUCLEO-OUTO7A1 bill of materials

1. This code identifies the X-NUCLEO-OUTO07A1 evaluation board first version. It is printed on the board PCB.
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Revision history

Table 2. Document revision history

I R T N

21-Dec-2023 1 Initial release.
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IMPORTANT NOTICE — 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 acknowledgment.

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. For additional information about ST trademarks, refer to www.st.com/trademarks. 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.

© 2023 STMicroelectronics — All rights reserved
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