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X-NUCLEO-OUT17A1

Data brief

Industrial digital output expansion board based on IPS8200HQ-1 for STM32

N
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Features

. Based on the IPS8200HQ-1 octal high-side switch, which features:
- Operating range 10.5t0 36 V
- Operating output current< 1.0 A
- Low-power dissipation (Rongvax) = 200 mQ)
- Undervoltage lock-out
- Selectable driving modes parallel or 5 MHz SPI (8 or 16 bits)
- Embedded step-down converter
- 4x2 LED matrix for efficient status indication
- MCU freeze detection
- Fast decay for inductive loads
- Overload and overtemperature protections
- Loss of ground protection

Nucleo

- Junction overtemperature and parity check diagnostic pin (FAULT)

- Case overtemperature diagnostic pin (TWARN)
- Supply voltage level diagnostic pin (PGOOD)
- QFN48L 8x6 mm package

. Application board operating range: 12 to 33 V

. Extended voltage operating range (J9 open) up to 36 V

. Operating current: up to 1.0 A per channel
. Blue LED showing SPI mode selection
. Yellow LED showing SPI mode 16-bits selection

. Red LED for FAULT diagnostic pin (JP12 closed)

. Red LED for PGOOD diagnostic pin (JP13 closed)

. Red LED for TWARN diagnostic pin (JP27 closed)

. 4 kVpk galvanic isolation ensured by STISO620 and STISO621
. Supply rail reverse polarity protection

. Compatible with STM32 Nucleo development boards

. Equipped with Arduino® UNO R3 connectors

. CE certified

. RoHS and China RoHS compliant

Description

The X-NUCLEO-OUT17A1 is an industrial digital output expansion board for STM32
Nucleo. It provides a powerful and flexible environment for the evaluation of the
driving and diagnostic capabilities of the IPS8200HQ-1 octal high-side, smart power,
solid-state relay in a digital output module connected to 1.0 A industrial loads.

The X-NUCLEO-OUT17A1 interfaces with the microcontroller on the STM32 Nucleo

via STIS0620 and STISO621 and Arduino® UNO R3 connectors.

The user can select which driving mode controls the IPS8200HQ-1: parallel (SEL2 =

L by JP21 = open) or SPI (SEL2 = H by JP21 = closed).

In the case of SPI selection, the user can select the communication protocol between

8 bits (SEL1 = L by JP22 = open) or 16 bits (SEL1 = H by JP22 = closed).

For further information contact your local STMicroelectronics sales office.
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The V¢ supply pin of the IPS8200HQ-1 is provided by the connector CN1, while the loads (driven by the 8 output
channels of the IPS8200HQ-1) can be connected between the connectors CN2, CN3, CN4, CN12, and the pin 2
of the connector CN1.

The on-board digital isolators (STISO620 and STISO621) feature the 2.8k Vrus (4k Vpk) galvanic isolation
between the two application sides: logic and process sides.

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). VISO_L can
be supplied by an external power supply connected to CN13 or, alternatively by the pin 4 (SW1 = close 1-2) or pin
5 (SW1 = close 2-3) of CNG6.

The process side is the application side of the industrial loads and it is supplied by the VCC and VISO_P rails.
The VISO_P (3.3 or 5.0 V) is usually supplied by the VREG rail (JP31 = closed) that can be generated by the
step-down embedded in the IPS8200HQ-1 (SW17 = close 1-2, JP20 = closed, JP15 = closed and JP28 = close
2-4 (VREG = 3.3 V) or JP28 = 1-3 (VREG = 5.0 V)).

Alternatively, VREG can be provided by an external power supply connected to CN14 (SW17 = close 2-3, JP20 =
open, JP15 = open).

In parallel driving mode (active with the default jumper and switch settings) the application board can work even
without any Nucleo board: in this case, the user must provide the process side voltage (usually 24 V) by the CN1
and the VISO_L (usually 3.3 V) by the CN13. The INx signals, available on CN5[1, 2, 3], CN8[4] and CN9[3, 5, 7,
8], drives on/off the correspondent OUTyx connected to the loads on the process side.

The INx pins can be driven low/high swinging between OV and VISO_L. The activation of each OUTX (OUT1...
OUT8) can be monitored by the green LEDs DOX (DO1... DO8).

The activation of the three diagnostic pins (TWARN, PGOOD, FAULT) can be visualized on the correspondent red
LEDs (D11, D12, D13, respectively) or monitored by an oscilloscope on CN8[5], CN5[9], CN5[10].

The SPI driving mode can be set by changing the default configuration (JP21 = close; SW4, SW5, SW6, SW7,
SW9, SW10, SW11, SW12, SW13, SW14, SW15, SW20 = close 2-3, SW18 = close 1-2). The SPI-8bits is the
default mode (JP22 = open), while the SPI-16bits mode can be activated by JP22 = close.

In SPI driving mode it is also possible to activate the MCU freeze detection feature by setting SW3 = close 2-3.

The expansion board can be connected to either a NUCLEO-F401RE or a NUCLEO-G431RB development
board. In this case the companion firmware X-CUBE-IPS detects the selected configuration (GPIO, SPI-8bits,
SPI-16bits) by reading the signals SEL2_L and SEL1 from CN8[1] and CN8[6]. The activation of the MCU freeze
feature is detected by WDEN(in) on CN9[4].

It is also possible to evaluate a system composed of a X-NUCLEO-OUT17A1 stacked on other expansion boards.
In fact, SPI driving mode allows the daisy-chaining communication with another X-NUCLEO-OUT17A1 stacked
through the Arduino connectors: the two stacked boards must be configured with SW6, SW18 = close 2-3 on one
board, and SW6, SW18 = close 1-2 on the other board.
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1 Schematic diagrams

LED BLUE

Figure 1. X-NUCLEO-OUT17A1 circuit schematic (1 of 3)

Analog supply
CN7 CN10
1 2 1 2 VOQ 10-36v 1 N1
w31 42 3] 14 - 425
5 6 5 5 c1o 91214110002
omwa ) lomwa 8 + u2
X9 Mo % X Mo % <
RN ) ] ) 9
X3 ) X3 I 2
X5 I} X5 () 3
X7 8 % X7 T8 < 3
9] 20 > 9] 20 > 2
o 22 % lorin 22 % @ 2
fomwx 22 % fomw 22 % [ouT>—+
25 26 fom:s 26 [OUT> N2
o 28 % Xor ] 28 % 2
fom 50 % fomi 30 % [QUTS>—+
X511 2 o 52 % [ouT>> N3
=51 e fomcicn )
X35 36 % X35 36 %
a2 Fae—x > Fae—x N4
37 38 37 38
»— 2 — =X
$5Q-119-04-L-D Morpho connectors $5Q-119-04-L-D N12
NM. (not mounted) NM.
cNe 33 50 il External logic side supply
DEFAULT FAULT L R108 100 PB3 10 |
. DEFAULT PGOOD_L— RI07A“AA100 PBY (3.30r5.0V)
2 | CREF A 8| @
e — b4 VISO L
3V3 DEFAULT SPT_CLK R A5 3
5V 74 DEFAULT :WSI'ME'O R A =1 U9 CN13
DEFAULT SPTMOST R AT 4] A EsDA15P60-1UTM 2
DEFAULT TN7/SPLSS R B3| 3 C49 il
8 VIN DEFAULT INT R 2] & 2.20F
- DEFAULT TINZWDEN R ) D15
74 . M
$SQ-108-04-F-S R6 0k L
7 BAT48JFILM
VISO_L R51,_220k
JP16
RS, Ok default open
220k
R 0k Alternate Nucleo supply
RS 220k 74
R5f 0k 7-12V
default:
4 Cose 1-2 R57, 20K VIN (7 - 12V Nucleo supply open’
RS 0k CN9 us
CNg x
ESDA15P60-1UTM
PAO R120 SEL2 L DEFAULT DEFAULT IN3 R114, 100 ) N.M
AT R119, OUT_EN DEFAULT DEFAULT N4 R113, 100 70 7 |
|3 PM R118, WD DEFAULT E%:— D2 NM.
4 PB0 R117, DEFAULT/ Al ternate use  DEFAULT IN6 R111, 100 >_| ']
PCT R116, TWARN_L DEFAULT DEFAULT "WDEN(in) R110, 100 4 | |«
RO AIO0 SELT ____— DEFAUT DEFAULT TN8 R109 100 ATO 3 7 BAT48JFILM
A2
$5Q-106-04-F-S Ardui t A [ Fllg M. |
rauino connectors SSQ-108-04FS
FaULTL FAULT L
SEL2 L TWARN_L
PGOOD_L

LED YELLOW

1
2/WDEN
3

E IN1 SPLMIS SPI_MISO
E IN2/WDEN SPI_MOSI
N IN3 SPI_CLK

IN4 OUT EN
INS/DAISY_CHAIN ﬂ%%TSEgY_CHAIN
IN6 < iNe We < wo
IN7/SPI_SS <__]IN7ISPI_SS
INg —ing

sweubelp sijewayoss

IVZLLNO-O3TONN-X



Figure 2. X-NUCLEO-OUT17A1 circuit schematic (2 of 3)
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@ Figure 3. X-NUCLEO-OUT17A1 circuit schematic (3 of 3)
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‘_ X-NUCLEO-OUT17A1
,’ Board versions

2 Board versions

Table 1. X-NUCLEO-OUT17A1 versions

Schematic diagrams Bill of materials

X$NUCLEO-OUT17A1 () X$NUCLEO-OUT17A1 schematic diagrams X$NUCLEO-OUT17A1 bill of materials

1. This code identifies the X-NUCLEO-OUT17A1 evaluation board first version. It is printed on the board PCB.
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Revision history

Table 2. Document revision history

13-Oct-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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