+24V IN TO POWER THE BOARD, DO NOT POWER THE
BOARD FROM +24V OUT. REVERSE POLARITY PROTECTION

+24V OUT IS ONLY OUTPUT and is protected with a PTC.
+24V OUT IS ONLY OUTPUT

- ANALOG OUTPUTS
HMI COMM PROTOCOLS ANALOG INPUTS
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DIGITAL OUTPUT PIN +24V IN IS NOT CONNECTED TO PROGRAMMABLE DIGITAL 1/0 PIN +24V IN IS NOT CONNECTED ENCODERS
A POWER SUPPLY +24V IN AND IS NOT CONNECTED A TO POWER SUPPLY +24V IN AND IS NOT CONNECTED TO +24V OUT IS ONLY OUTPUT
TO OTHER +24V PINS. PROVIDE POWER EXTERNALLY OTHER +24V PINS. PROVIDE POWER EXTERNALLY Each ENCODER pin is pulled-up

to 24V with a 10kQ resistor
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RS485, RS422, RS232 CAN

Functionality: Functionality: Functionality: Functionality:
Pin Name RS485 / RS422 full duplex RS485 half duplex RS232 Pin Name CAN
Rsass Tx P | T I Datar | [ can H | IR
[ Rs485 TX N || TX- I[ Data- I TXD D [ can L ] CAN_L D
[ Rs485 RX P || RX+ | [ RXD D
[ RS485 RX N || RX- | 1200 ON BOARD

TERMINATIONS
1200 termination resistors are integrated and can

be connected/disconnected via FW configuration Pin Name % %
CAN H
ON BOARD
SAN L § § —— Capacitor
4.7nF
. J

+24V OUT IS ONLY OUTPUT and is protected with a PTC.
+24V OUT IS ONLY OUTPUT
HMI - COMM PROTOCOLS ANALOG OUTPUTS
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TEMPERATURE PROBES

TERMOCOUPLE SUPPORTED 3]

Connection diagram:

o +
« -

CONNECT THE THERMOCOUPLE NEGATIVE
TO TN, NOT TO GND

RTD SUPPORTED (PT1660

Connection diagram, with 2 wires RTD:
+-— (R
:

LADD JUMPER BETWEEN TP* AND RTD* PINS

Connection diagram, with 3 wires RTD:
» + RTD
TN* -

RTD*

TEMPERATURE PROBES PINS CAN BE CONNECTED ONLY WITH COMPATIBLES
THERMOCOUPLES OR RTDs, NO DIRECT VIN SHOULD BE CONNECTED TO THE PINS
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THE 3 ANALOG INPUT PINS CAN MEASURE
VOLTAGE IN 3 WAYS:

0-10V function (DEFAULT):

AI*
O MAXIMUM INPUT VOLTAGE IS 10V

4-20mA function:

+24V

AI*

MAXIMUM CURRENT IS 20mA
MAXIMUM VOLTAGE 1S 3V3

NTC function:
| GND

ANALOG INPUTS

All +24V OUT ANALOG INPUT pins
are connected and protected
by a single PTC.

+24V
PTC +24V
+24V

PTC MAXIMUM CURRENT IS 500mA

[A DO NOT CONNECT DIRECTLY +24V IN OR +24V OUT To AL* ]

BE CAREFUL BEFORE CHANGING THE FUNCTION THAT THE
WIRING IS CORRECTLY DONE, HIGH RISK OF BOARD DAMAGE!

\

+24V OUT IS ONLY OUTPUT and is protected with a PTC.

HMI - COMM PROTOCOLS

GPIO Digital External @ LED
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+24V OUT IS ONLY OUTPUT

ANALOG OUTPUTS

Each pin can be independently
set up to 10V and can source
up to 20mA.

HMI - COMM PROTOCOLS

+24V OUT is protected
with a PTC.

PTC +24V

PTC MAXIMUM CURRENT IS 500mA

TEMPERATURE PROBES
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+24V OUT IS ONLY OUTPUT

DIGITAL OUTPUT PIN +24V IN IS NOT CONNECTED TO PROGRAMMABLE DIGITAL 170 PIN +24V TN IS NOT CONNECTED
A POWER SUPPLY +24V IN AND IS NOT CONNECTED A TO POWER SUPPLY +24V IN AND IS NOT CONNECTED TO
TO OTHER +24V PINS. PROVIDE POWER EXTERNALLY OTHER +24V PINS. PROVIDE POWER EXTERNALLY

DIGITAL OUTPUTS

PROGRAMMABLE DIGITAL I/O ENCODERS

- The pins are connected with the (G24V_IN) with - The output voltage can be readed, if HIGH or LOW. +24V OUT is protected
high side switches: - The pins are connected with the @24V.[IN) with high with a PTC.
side switches:
@G o\ MAXIMUM CURRENT IS orC 24V
.\ m 500mA FOR EACH PIN PTC MAXIMUM CURRENT IS 500mA
\ > @D
* @ \. Each pin is pulled-up to
o * @ 24V with a 10kQ resistor.
. J
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Micro USB connector used
to program Portenta

Current limited to 1A

U19 SP335ECR1
T1IN-DI

R20UT-DO

U15 TJA1049T/3)

TX
RX
Legend:
B Power [ix] Power Input
Power Output
Il Ground

] +24vV programmable outputs

O] +24v digital outputs

PJ6

PA11
PA12

PAO
PI9

PB8
PH13

ETH_A_N
ETH_A_P
ETH_B_N
ETH_B_P
ETH_C_N
ETH_C_P
ETH_D_N
ETH_D_P
ETH_L1

ETH_L2

Micro USB
+5vV  (Ip

USB D+

USB A
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RS485 TX @
RS485 RX @

CAN TX @
CAN RX @

+3V3
+12V
+24V

0ee

Portenta
reset button

0 000000666 Gaseeaes
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B

GROVE CONNECTOR
I2C SCL PH7
I2C SDA PH8

Grove 12C pins have 10kQ pull-up resistors
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TOP VIEW
12C [0] pefault @ LED
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UART/USART [0] Default [] other
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Legend:

B Power

Il Ground

Power Input

Power Output

] +24vV programmable outputs

O] +24v digital outputs

Micro UFL connectors on Portenta H7 and on
Portenta Machine Control need to be connected.
The cable is already provided and plugged.
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Portenta H7
Board

SMA connector for
WiFi/BLE antenna

SMA connector is connected to

on board Micro UFL connector
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WARNING!

Advanced Section

The following information is for advanced use only and
may not be officially supported by Arduino software



BOTTOM VIEW

DIGITAL INPUTS

Functionality: RS485-RS232
Functionality: Functionality: RS485 / RS422 10 EXPANDER
RS232 RS485 half duplex full duplex Pin Name U19 SP335ECR1 U25 TCA6424ARGJR
[ Data+ Il X+ ) RS485 TX P T20UT,A/Y 4 SDA PH8
( TXD I Data- Il TX- ) RS485 TX N T10UT,B/Z 3 scL PH7 Pin Name
C RXD | RX+ RS485 RX P R2IN,A 18 PO5 “
RS485 RX N R1IN,B 19 P4 [ 62 )
PAO TITN-DI po2 D
120Q termination resistors are integrated and can
be connected/disconnected via FW configuration RO TZIL o=l © © ¢ [ Pe1 “
P10 RE 5) Pos D
PI9 R200T-0 == j Po7 [ e6 ]
PA9 HALF-FULL PO6
PA16  RS485-RS232 —i P10
PG14 SLEW . INT PB4
PI15 FD_TX_TERM i
PI14 TERM
PG9 SHDN
1
CAN N S J1-Female
U15 TJA1049T/3)
CAN TX @ PBS8 TX
Functionality: CANRX'@ PH13 RX
CAN Pin Name PA13 STB
CAN_H CAN H CANH
CAN_L CAN L CANL
USB POWER SWITCH
U24 NCP383LMUAJAATXG
PB14 ENT
PB15 FLAG
(| J2-Female
1
RTC
U18 PCF8563T
SDA PB7
SCL PB6
INT PB9
RTC SUPERCAP
100mF, FCOV104ZFTBR24
Legend: a GND is the same all over the board % PORTENTA
B Power Power Input [ GPIO Digital External @ LED MACHINE
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Power Output [[] Analog External ® RGB LED
AKX800832
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Legend:

B Power Power Input
Power Output

Il Ground

] +24vV programmable outputs

O] +24v digital outputs

U11 NX3L4053HR
1Ye
2Ye

U11 NX3L4053HR
3Y1

3Y1
1Y1
2Y1
2Y1

U11 NX3L4053HR  Pin Name

1Z TPO
2Z TNO
3Z RTDO

U11 NX3L4053HR  Pin Name

1Z TP1
2Z TN1
3z RTD1

U11 NX3L4053HR  Pin Name

1Z TP2
2z TN2
3Z RTD2

PI1
PC2
PI®@

PI1
PC3
PC2
PA6

PD6
PD6
PD6

PI4
PI4
PI4

PG160
PG10
PG160

PC15
PC15
PC15

[ GPIO Digital External

[[] Analog External
Main Part

Secondary Part

Internal Component

THERMOCOUPLE
U10 MAX31855KASA

1|

— -
Y
=2 v

RTD

U13 MAX31865ATP
SCLK

SDI

SDhO

cS
FORCE+
FORCE2
RTDINP
RTDINN
FORCE-

RTD-THERMOCOUPLE
CHANNEL SWITCH

U14 TMUX1511RSVR-1
s1
s2
s3
SEL1
SEL2
SEL3

U12 TMUX1511RSVR-2
S1

S2

S3
SEL1
SEL2
SEL3

U9 TMUX1511RSVR-3
S1

S2

S3
SEL1
SEL2
SEL3

U11 NX3L4053HR
1S
28
3S

@® LED
® RGB LED

[ other

[l other Pins (Reset, System

Control, Debugging)

BOTTOM

VIEW

DIGITAL OUTPUTS
U2 TPS4H160AQPWPRQ1-1

IN1 PI6

IN2 PH9

IN3 PJ9

IN4 PE2 Pin Name
oUT1

ouT2

ouT3

ouT4

THER PB2

U3 TPS4H160AQPWPRQ1-2

IN1 PI3

IN2 PI2

IN3 PD3

IN4 PA14 Pin Name
ouT1

ouT2

ouT3

ouT4

THER PB2

Digital Outputs THER pins are controlled by PB2
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PROGRAMMABLE DIGITAL I/O

BOTTOM VIEW 10 EXPANDER
U21 TCA6424ARGJR
SDA PH8
SCL PH7 Pin Name

P27 READ_CHB@ [ e0 ]
P26 ( READ_CHB1 [ e1 ]
P25 READ_CHB82 [ e2 ]
P24 READ_CHO3 D
P23 (READ_CHOA D
P22 READ_CHB5 [ e5 ]
P21 READ_CHOS BT
P26 READ_CHB7 [ 67 ]
P17 READ_CHOS
P16 (READ_CHO9 TS
P15( READ_CH18 [ 10 ]
P14 READ_CH11 1)
INT PI5
ANALOG INPUTS U20 TPS4H160AQPWPRQ1-1 Pin Name
CHANNEL SWITCH ouT1
out2 o
U4 TS12A44514PWR-1 — ——
COM1/NTC REF
Pin Name PC3_C comM2 ouT4 [ 83 ]
[ AIe | NO1 THER PH14  y21 TCA6424ARGJR
PD4 Do IN1 IN1 PBB/EN_CH®
PD5 Do IN2 IN2 PO1/EN_CH1
PE3 Do IN3 IN3 PO2/EN_CH2
PG3 Do IN4 _. IN4 P@3/EN_CH3
U5 TS12A44514PWR-2 U22 TPS4H160AQPWPRQ1-2 Pin Name
out D
COM1/NTC REF
Pin N PC2_C com2 ouT2 D
In Name = oUTa
i o ours
— > - THER PH14
PH6 Do IN2 U21 TCAG6424ARGJR
IN1 P04 /EN_CH7
PJ7 o IN3
Do IN2 P@5/EN_CH6

COM1/NTC REF

Pin Name PA1 C coM2 U23 TPS4H160AQPWPRQ1-3 Pin Name

PH15 IN4
” IN3 PO6/EN_CHS
U6 TS12A44514PWR-3 IN4 P07 /EN_CH4

[ A12 NOT ouUT1 [ e8]
PHTE o . ouT2 I
—— our
pAs o iNa ouT4 [ 11
= Do ING THER PH14 Y21 TCA6424ARG)R
IN1 P16/EN_CHS
IN2 P11/EN_CH9
[ EACH PORTENTA PIN CONNECTED TO AN ANALOG ] IN3 P12/EN_CH10
INPUT IN* PIN IS INVERTED BY A TRANSISTOR ING P13/EN_CH11

Digital Programmable THER pins are controlled by PH14

Legend: 0 GND is the same all over the board % PORTENTA
B Power Power Input [ GPIO Digital External @ LED MACHINE

Power Output [[] Analog External ® RGB LED ARDUINO CONTROL
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BOTTOM

VIEW

J1-Female J2-Female
e CBETED 5o 79 QUIASETASIID
CoEmaA s COASETAGI 75 77 QUNABEIAZIND
. ETHB+ 5 ( Apc As 76 75 (LADCTAT D
Coeme OSSR 74 73 QUINABEIAGIID
9 ADC VREF- 72 71 ADC VREF+
11 T - XD vce/+3v3
13 e e 67 QUPNRISID
1s QPRSI o6 65 QUPNRIAIID
CoEmu 1 COPREID o4 63 QUIPNRIZIND
CETHIEID 5 QORI 6 o1
G PRSI oo 5o QUIPHIANID
usB1 vBus (IYEE! ( GePI0o 6 58 57 QD
USEBE 25 CEETOISID 56 s
(usB1 D=1 27 (ePI0 4 54 53(sAT Do
QUSEINIOI 25 QGBI 5 51
GEETED CEEIOIEID so 45 QUNSATICKIND
©umm X 3 o1 4 o 12z sL
CRUARTANRXID 35 oo 46 .
~ UART1 RTS 37 CEETED - 43 QTIEIEEED
QUUARTANETSID 35 *sern oo 42 a
GEEEE ~ serrcrro 4 39
o1 A 43 osriek e 37
QUTEESIEN 45 QUISPEINESID 36 as
T +s CHEEIED ) - )
@ CANT TX D 49 50 32 31
et R s 52 20
vsys GRS s+ QEETIED 27 UART3 RX
QISBENCERID 55 s QUITZSTHEKID 25 QUIUARTAITXIND
scom 7 ss QUUEZSIHSID 23 QTIRTIIEETED
QSEEIBEI 55 so QUIEZSIBIND 21
Coscor el 52 QUIEZSIOND 1o
SEIBZID o3 o+ CTREENED 17
QSSEIEID 65 6 omc ok 1s
67 68 DMIC DO 13
69 70 11
7 72 CEREID 9
RESET 73 74 7 COINCELL
QSIBTON 75 76 S PONER_ON.REQ
QSR 77 78 3 BOOT_SOURCE
QSO 75 80 1 FORCE_BOOTLOADER
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