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ABSTRACT

This BoosterPack™ was designed to operate with the LP-AM243 Tl LaunchPad™ kit with Sitara™ AM243x MCU.
Together this design implements an eight port |O-Link Master with fast and deterministic timing and independent
cycle and bit rate configuration. This design can be used to build a remote IO gateway to connect to OPC UA,
Profinet, EtherCAT, or Ethernet IP. The Programmable Real-Time Unit (PRU) for Sitara ™ Processors based
frame handler provides a flexible way of controlling timing and synchronization.
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Trademarks

BoosterPack™, LaunchPad™, Sitara™, and HotRod™ are trademarks of Texas Instruments.
IO-Link® is a registered trademark of Profibus User Organization.
All trademarks are the property of their respective owners.
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Get Started

1. Order the BOOSTXL-IOLINKM-8 BoosterPack™ and the LP-AM243 LaunchPad™

2. Download and read the comprehensive reference design files and User's Manuals

3. Download the latest firmware libraries and follow the LaunchPad ™ programming instructions
4. Assemble the BoosterPack™ and LaunchPad™

Features

* Eight IO-Link ports

* Supports I0-Link transmission rates COM1, COM2, and COM3
» Supports 400-us cycle time

» Can provide 500-mA of current per port

» Overcurrent protection and limiting on all ports

* PRU frame handler enables flexible timing

Applications

¢ Stand-Alone Remote 10
¢« Communication Module
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1 Evaluation Module Overview
1.1 Introduction

This BoosterPack contains all of the analog circuitry needed to create an eight-port 10-Link Master when
combined with the LP-AM243 LaunchPad containing the processor and framehandler. Each identical port
contains a M12 connector with an 10-Link communication line (CQ), a 24-V power supply (L+) with a power
supply return or ground (L-), and a digital input line (DI).

Each port uses an 10-Link TIOL112 transceiver configured for master-mode, which implements the physical
layer interface for an 10-Link Master interface, including the required integrated current sink on the CQ line.
The TIOL112 offers a current limit of 700mA during the wake-up pulse, which exceeds the minimum 500-mA
requirement, but not enough to overload the cables or power supplies and generate fault conditions. The
TIOL112 also limits the slew rate of the CQ line to minimize overshoots, reduce emissions and improve
communication while still achieving COM3 performance with 230 kbps data rates.

The eight 24-V power supply channels are implemented with two TPS274160 quad-channel high side switches
offering individual current monitoring and a configurable current limit to protect against overloaded outputs and
fault conditions.

An eight-channel, 24-V, SN65HVS883 digital input serializer is used to monitor the Digital Input (DI) pins of each
port when read by the processor as well as drive blue Status LEDs to reflect the line values.

General port status is provided by the processor through red and green status LEDs on each port controlled by a
TCAB424A 12C-to-GPIO Expander.

The BoosterPack is protected from over-voltage, under-voltage, over-current, reverse polarity and other fault
conditions on the primary 24-V power supply through the TPS26631 eFuse. The supply current is also monitored
for diagnostic use by the processor.

A 3.3-V digital voltage rail is created from the 24-V supply with an LMR36503 DC/DC buck converter allowing
the entire BoosterPack board to be powered from the single 24-V power supply. However, the 3.3-V supply from
the LaunchPad could be used instead with a simple jumper configuration.

1.2 Kit Contents

EVM Board (Qty 1)
M12 Connector Stiffener Plate (Qty 1)
M2.5x0.45 Pan Head Machine Screw (Qty 5)

1.3 Specification

1. Texas Instruments, 10-Link Master Demo

2. Texas Instruments, TIOL112 and TIOL112x IO-Link Device Transceivers with Low Residual Voltage
andIntegrated Surge Protection in Small Packages data sheet

3. Texas Instruments, AM243x Sitara™ Microcontrollers data sheet

4. 10-Link Interface and System Specification V1.1.3

5. 10-Link Test Specification V1.1.3
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1.4 Device Information

1.4.1 TIOL112

The TIOL112(x) family of transceivers implements the 10-Link interface for industrial bidirectional, point-to-point
communication. When the device is connected to an 10-Link master through a three-wire interface, the master
initiates communication and exchange data with the remote node while the TIOL112(x) acts as a complete
physical layer for the communication. These devices are capable of withstanding up to 1.2 kV (500 Q) of

IEC 61000-4-5 surge and feature integrated reverse polarity protection. A simple pin programmable interface
allows easy interfacing with the controller circuits. The output current limit can be configured using an external
resistor. TIOL112(x) can be configured to generate wake-up pulse and be used in IO-link master applications.
Fault reporting and internal protection functions are provided for undervoltage, overcurrent and overtemperature
conditions.

\ Rev. /
VCC_IN @ Polarity QL*
Protection
ESD and
RXQ4+—— T Surge
Protection
—
X Qo ’—[ }
EN E8 ' 4ca
Q- DIAGNOSTICS Rev. Polarit
WAKE 3o 2 CONTROL Protection”
|:“* ESD and
| Surge
NFAULT ¢ Protection
CUR_OK
TMP_OK
PWR_OK <|,|__
ILIM_ADJ
Figure 1-1. TIOL112 Functional Block Diagram
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1.4.2 TPS26631

The TPS2663x devices are easy to use, positive 60 V and 6-A eFuse with a 31-mQ integrated FET. It features

a B-FET driver to control an external N-channel FET in the system designs that require protection from

input reverse polarity faults and reverse current blocking. The device incorporates robust protection features

that simplify system designs requiring protection during system tests like IEC61000-4-5 industrial surge tests.
The device features an adjustable output power limiting (PLIM) functionality that simplifies the system design
requiring compliance in accordance to the standards like IEC61010-1 and UL1310. Additional protection features
include adjustable overcurrent protection, fast short circuit protection, output slew rate control, overvoltage
protection and undervoltage lockout. For system status monitoring and downstream load control, the device
provides fault and a precise current monitor output. PGOOD can be used for enable and disable control of

the downstream DCDC converters. The MODE pin allows flexibility to configure the device between the two

current-limiting fault responses (latch off and auto-retry).
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Figure 1-2. TPS26631 Functional Block Diagram
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1.4.3 LMR36503

The LMR36503 is the industry smallest 65 V, 0.3 A synchronous step-down DC/DC converter in 2- mm x 2-mm
HotRod™ package. This easy-to-use converter can handle input voltage transients up to 70 V, provide excellent
EMI performance and support fixed 5 V and other adjustable output voltages. The transient tolerance reduces
the necessary design effort to protect against input overvoltage and meets the surge immunity requirements of
IEC 61000-4-5. The LMR36503 uses the peak current mode control architecture with internal compensation to
maintain stable operation with minimal output capacitance. The LMR36503 with the right resistor selection from
the RT pin to ground can be externally programmed to any desired switching frequency of operation over a wide
range from 200 kHz to 2.2 MHz. The precision EN/UVLO feature allows precise control of the device during the
start-up and shutdown. The power-good flag, with built-in glitch filter and delayed release, offers a true indication
of the system status, eliminating the requirement for an external supervisor. The compact size and feature set of
LMR36503 simplifies implementation for a wide range of industrial applications.
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Figure 1-3. LMR36503 Functional Block Diagram
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1.4.4 TLV9001

The TLV900x family includes single (TLV9001), dual (TLV9002), and quad-channel (TLV9004) low-voltage (1.8
V to 5.5 V) operational amplifiers (op amps) with rail-to-rail input and output swing capabilities. These op

amps provide a cost-effective solution for space-constrained applications such as smoke detectors, wearable
electronics, and small appliances where low-voltage operation and high capacitive-load drive are required. The
capacitive-load drive of the TLV900x family is 500 pF, and the resistive open-loop output impedance makes
stabilization easier with much higher capacitive loads. These op amps are designed specifically for low-voltage
operation (1.8 V to 5.5 V) with performance specifications similar to the TLV600x devices. The robust design of
the TLV900x family simplifies circuit design. The op amps feature unity-gain stability, an integrated RFI and EMI
rejection filter, and no-phase reversal in overdrive conditions.

The TLV900x devices include a shutdown mode (TLV9001S, TLV9002S, and TLV9004S) that allow the
amplifiers to switch off into standby mode with typical current consumption less than 1 pA. Micro-size packages,
such as SOT-553 and WSON, are offered for all channel variants (single, dual, and quad), along with industry-
standard packages such as SOIC, MSOP, SOT-23, and TSSOP packages.

E (1) et (1) (1)
worde s TR N

Veiast Class AB
Control —O Vo
Circuitry

LTy | [

I

(Ground) ©

Figure 1-4. TLV9001 Functional Block Diagram
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1.4.5 TCA6424A

This 24-bit /0 expander for the two-line bidirectional bus (12C) is designed to provide general-purpose remote
I/O expansion for most microcontroller families via the 12C interface [serial clock (SCL) and serial data (SDA)].
The major benefit of this device is its wide VCC range. It can operate from 1.65 V to 5.5 V on the P-port side
and on the SDA/SCL side. This allows the TCA6424A to interface with next-generation microprocessors and
microcontrollers on the SDA/SCL side, where supply levels are dropping down to conserve power. In contrast to
the dropping power supplies of microprocessors and microcontrollers, some PCB components, such as LEDs,
remain at a 5-V power supply.

INT {32 LP Filter '":zgi‘::pt
ADDR — |25 ¢
SCL 29
Input 2 hift T P27-P20
30 Filter o bus Resgi'ster 24 Bits O Port 7:> P17-P10
SDA «|— P07-P00
2 2
v 31 Write Pulse
CcCl
Vv 27 Read Pulse
ccp Power-On
RESET —{28 Reset
anD — 2|
Figure 1-5. TCA6424A Functional Block Diagram
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Figure 1-6. TCA6424A Simplified Schematic of P00 to P27
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1.4.6 TPS274160

The TPS274160 device is a smart high-side switch with four integrated 160-mQ NMOS power FETs and a
charge pump to drive the gates. The device offers robust protection and diagnostic features to drive various
loads (inductive, capacitive, and resistive) such as low wattage bulbs, LEDs, relays, solenoids, heaters, and
sub-modules. The part enables flexible, multi-channel output configurations through paralleling channels and

is in a very small WQFN package to enable usage in space constrained applications. The device is protected
against short circuit events and over-temperature events, safely shutting off the output during fault events. The
device also implements an external adjustable current limiting feature. This feature improves the reliability of

the system by reducing inrush current when driving large capacitive loads and minimizing overload current
thereby eliminating system supply brown out condition. The device also integrates diagnostic features like output
current monitoring (version B) and open load detection to enable improved intelligence in modules and to enable
predictive maintenance functionality.

Internal LDO Temperature Sensor Output ve
Internal Reference —P Clamp
Auxiliary Charge Pump
Gate Driver | E
and
ENXx Charge Pump
; OUT1
Oscillator Pro;icc:’tlon
) ) ouT2
Diagnostics
THER
ouT3
CS 2
[¢{ Current Sense |« Current-Sense ouT4
Mux
SEH
ESD
SEL Protection
Current Limit
CL
Current Limit
EAULT Reference .
m
A A
DIAG_EN « 2
< GND
STx 4 > Diagnosis ¢ Temperature
< < Sensor oTP
Figure 1-7. TPS274160 Functional Block Diagram
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1.4.7 SN65HVS883

The SN65HVS883 is a 24-V, eight-channel, digital input serializer for high-channel density digital input modules

of PC and PLC-based systems in industrial automation. In combination with galvanic isolators, the device

completes the interface between the 24-V sensor outputs of the field-side and the low-voltage controller inputs
at the control-side. Input signals provided by EN60947-5-2 compliant 2-wire and 3-wire proximity switches are

current-limited and then validated by internal debounce filters. The input switching characteristic is in accordance
with IEC61131-2 for Type 1, 2, and 3 sensor switches.

Upon the application of load and clock signals, input data is latched in parallel into the shift register and
afterwards clocked out serially via a subsequent isolator into a serial PLC input.

Cascading of multiple SN65HVS883 is possible by connecting the serial output of the leading device with the

serial input of the following device, enabling the design of high-channel count input modules. Input status is
indicated via 3-mA constant current LED outputs. An external precision resistor is required to set the internal
reference current. The integrated voltage regulator provides a 5-V output to supply low power isolators. An

internal supply voltage monitor provides a chip-okay (CHOK) indication.

The SN65HVS883 comes in a 28-pin PWP PowerPAD ™ package allowing for efficient heat dissipation. The
device is specified for operation at temperatures from —40°C to 85°C.
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Figure 1-8. SN65HVS883 Functional Block Diagram
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2 Hardware
2.1 Power Requirements

The 10-Link Master BoosterPack™ is powered from an 24-V supply connected to either the DC Power Jack (2.0
mm |.D x 6.5 mm O.D max) J6, or the 2-pin screw terminal block J7.

PARAMETER SPECIFICATION
Input voltage External 24-V power supply
Input current Dependent on connected load (5 A recommended)
Output voltage 24V
Output current per port 500 mA
Number of 10-Link master ports 8
Total output current 4A

To avoid damaging the inputs of the LaunchPad, the BOOSTXL-IOLINKM-8 board should not be powered prior
to the LaunchPad. The Shutdown (SHDN) pin of the TPS26631 eFuse device can be used disconnect the 24-V
supply to the board when the LaunchPad board is not powered by using the LaunchPad 3V3 supply voltage to
control the shutdown (SHDN) pin.

The BOOSTXL-IOLINKM-8 board can be used when disconnected from the LaunchPad board such as when
doing certain physical layer testing with test equipment. In this configuration the Shutdown (SHDN) pin of the
TP26631 eFuse should be connected to the external 24-V supply so that the board is powered when the 24-V
supply is active.

The Digital 10 voltage level of 3.3 V is used for the signals between the LaunchPad and BOOSTXL-IOLINKM-8
boards. The LMR36503 DC-DC stepdown buck converter can be used to create the 3V3 supply rail from the 24V
rail controlled by the eFuse. However, it is possible to disable the LMR36503 and directly use the 3.3-V supply
rail from the LaunchPad with a jumper configuration.

12
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2.2 Power Configuration Headers

The board has three headers used in the power supply configuration shown in Figure 2-1, and the shunt jumpers
should be applied before power is applied to the board.

24VU_FAULT
n‘ll B
24V_PGOOD
Il B

3VU3_EN

°m4l

wos  =v28

LIy
v
o M |
o imCZ

=
a
1
z
[=}
=
)
=3
¥
o~
2]

gEigy =

Figure 2-1. Power Configuration Headers

1. Header J8 is used to configure the TP26631 eFuse Shutdown (SHDN) pin configuration. Placing the
shunt jumper between the pins labeled “3V3_LP” and “24V_SHDN” disables the 24 V supply rail when
there is no voltage coming from the 3V3_LP (LaunchPad) supply rail. This is the default configuration and
protects the LaunchPad MCU by disabling the BOOSTXL-IOLINKM-8 when the LaunchPad is not properly
powered. Placing the shunt jumper between the pins labeled “24V_SHDN” and “24V_SHDN_PU” connects
the TPS26631 Shutdown (SHDN) pin to the external 24-V supply voltage through a 100 kQ pullup resistor. In
this configuration, the BOOSTXL-IOLINKM-8 is powered whenever the external 24-V supply is active.

2. Header J9 is connected to the enable pin of the LMR36503 DC-DC stepdown buck converter. Placing a
shunt jumper on this header disables the converter when the 3V3 rail is powered from the LaunchPad
through the 3V3_LP rail or from an external 3.3-V supply.

3. Header J10 is used to configure which 3.3V source is used to supply the 3V3 rail. Placing a shunt jumper
between the pins labeled “3V3_BUCK” and “3V3” connects the output of the LM36503 DC-DC step down
buck converter to the board’s 3V3 supply rail. This is the default configuration. Placing a shunt jumper
between the pins labeled “3V3” and 3V3_LP” connects the 3V3_LP supply rail coming from the LaunchPad
to the board 3V3 supply rail.
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2.3 BoosterPack Pinout Headers

The BOOSTXL-IOLINKM-8 BoosterPack requires both sets of BoosterPack XL connectors (J1/J3, J2/J4) and
(J51J7, J6/J8), and uses most of the signals available from the LaunchPad for the application. The eight
standard IO-LINK Port 5-pin M12 connectors must be mounted in a manner that eliminates the ability to stack
another BoosterPack board on top of the BOOSTXL-IOLINKM-8 board. As a result, the standard BoosterPack
XL connectors, with both a socket portion on the bottom of the board and a pin portion on top of the board,
have been replaced with a surface mount socket header type that allows the BoosterPack to mate with the
LaunchPad, but removes the top side pins that conflict with the M12 connectors. The majority of these signals
have also been brought out to test points located on the perimeter of the Boosterpack to maintain access to
these signals during testing. Figure 2-2 shows the header pinout as viewed from the bottom side of the board.
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Figure 2-2. LaunchPad-BoosterPack Pinout
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2.4 Push Buttons

The board has one push button shown in Figure 2-3. Due to the limited GPIO pins available between the
LaunchPad and BOOSTXL-IOLINKM-8 boards through the board-to-board mating headers, additional GPIO pins
were created using a TCA6424A 12C-to-GPIO Expander. The MCU firmware should configure these GPIO pins
to the proper direction (Input or Output) as well as the High or Low state through communication on the 12C bus.
Pressing this push button switch S1 labeled “GPIO_RST” reset the TCA6424A registers to their default values. It
is not expected that the user needs to use this push button during normal operation.
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Figure 2-3. GPIO Reset Push Button
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2.5 Test Points and Status LEDs

Most of the signals are brought out to test points or status LEDs located on the perimeter of the board. Care
must be taken when working with the test points to avoid shorting two test points together when connecting test
leads, scope probes, and so on. The recommendation is to make the test equipment connections to the test
points before turning on the 24-V power supply.

The test points and status LEDs associated with the 24-V supply voltage are shown in Figure 2-4.

Reference Designator Label Description

TP13 24 _VIN External 24-V supply test point

TP16, TP17, TP14 GND Ground test point

TP14 24V TP26631 eFuse protected 24-V supply for
the 24 V supply rail

TP15 24V_CS_BUF TP26631 eFuse current sense output voltage

D6 24V_PGOOD TP26631 eFuse Power Good LED indicator
for the 24 V supply rail

D8 24V_FAULT TP26631 eFuse Fault LED Indicator for the
24V supply rail

e
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5 »
2 2
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i

24V_PG!

BND
ol |
GND

e [l
24V
[

(]
24V_FAULT

Figure 2-4. 24-V Test Points and LEDs

The test points and status LEDs associated with the 3.3-V and 5V_LP supply voltages are shown in Figure 2-5.

Reference Designator Label Description

TP12 3V3 Test point for the 3V3 supply rail

TP28, TP32 GND Ground test point

TP20 3V3_PG 3V3_BUCK Power Good LED indicator for
the 3V3 supply rail

D9 3V3 LED indicator for the 3V3 supply rail

TP31 5V_LP Test point for the 5V_LP supply rail (not used
on the board)
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Figure 2-5. 3V3 and 5V_LP Test Points and LEDs
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The M12 connector, test points and status LEDs associated with the 10-Link Ports are shown in Figure 2-6. Each
port is identically routed and a detailed view for port 1 is shown in Figure 2-7. The reference designators for the
components associated with the port have the same base reference designator followed by the port number. For
example the reference designators for the eight M12 connectors are J1_[1:8].

Reference Designator Label Description
TP1_[1:8] DI_[1:8] Digital Input test point (24-V signal level)
TP2_[1:8] CQ_[1:8] TIOL112 CQ pin test point (24-V signal level)
TP3_[1:8] EN[1:8] TIOL112 Enable (EN) pin test point (3.3-V

signal level)

TP4_[1:8] TX_[1:8] TIOL112 TX pin test point (3.3-V signal level)
TP5_[1:8] RX_[1:8] TIOL112 RX pin test point (3.3-V signal level)
D1_[1:8] N/A (Green LED) Port status Good LED Indicator
D2_[1:8] N/A (Red LED) Port status Fault LED Indicator
D3 [1:8] N/A (Blue LED) Digital Input LED Indicator
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Figure 2-6. 10-Link Port M12 Connectors, Test Points, and LEDs
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Figure 2-7. 10-Link Port 1 M12 Connector, Test Points, and LEDs

The test points and status LEDs associated with the TCA6424A 12C-to_GPIO Expander are shown in Figure 2-8.

Reference Designator Label Description

TP8 GPIO_SCL TCAB424A 12C SCL signal test point (3.3-V
signal level)

TP9 GPIO_SDA TCAB424A 12C SDA signal test point (3.3-V
signal level)

TP10 GPIO_RST TCAB424A Reset pin test point (3.3-V signal
level)

TP11 GPIO_INT TCAB424A Interrupt pin test point (3.3-V
signal level)

D5 GPIO_INT TCA6424A Interrupt pin LED Indicator

TP37, TP39 GND Ground test point

GND
I =
BPIO_INT

INSTRUMENTS
BOOSTXL-IOLINKM-8 Rev 1.0

Figure 2-8. GPIO Test Points and Interrupt LED
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The test points and status LEDs associated with the SN65HVS883 digital input serializer are shown in Figure
2-9.

Reference Designator Label Description

TP21 DI_SOP SN65HVS883 serial data output (SOP) pin
test point (3.3-V signal level)

TP24 DI_SIP SN65HVS883 serial data input (SIP) pin test
point (3.3-V signal level)

TP25 DI_SCK SN65HVS883 serial clock input (CLK) pin
test point (3.3-V signal level)

TP27 DI_nCE SN65HVS883 clock enable input (nCE) pin
test point (3.3-V signal level)

TP24 DI_nLD SN65HVS883 load pulse input (nLD) pin test
point (3.3-V signal level)

TP23 DI_CHOK SN65HVS883 chip okay output (CHOK) pin
test point (3.3-V signal level)

TP22 5V_OP SN65HVS883 5 V output (5VOP) pin test
point (5-V signal level)

TP38, TP40 GND Ground test point

D10 DI_CHOK (Red LED) SN65HVS883 chip okay output status Fault
LED Indicator

D11 DI_CHOK (Green LED) SN65HVS883 chip okay output status Good
LED Indicator

INSTRUMENTS
BOOSTXL-IOLINKM-8  Rev1.0 -

Figure 2-9. Digital Input Test Points and Status LEDs

The test points associated with the TP26631 eFuse and TPS274160 High Side Switches current sense outputs
digital input serializer are shown in Figure 2-10.

Reference Designator Label Description

TP15 24\V_CS_BUF TP26631 eFuse current sense output voltage
(3.3-V max signal level)

TP7 H_CS_BUF TPS274160 High Side Switch current sense
output voltage for L+[5:8] (3.3-V max signal
level)

TP6 L_CS_BUF TPS274160 High Side Switch current sense
output voltage for L+[1:4] (3.3-V max signal
level)

TP16, TP18, TP19 Ground test point
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Figure 2-10. Current Sense Buffer Test Points
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2.6 M12 Connector Mechanical Stiffener Plate

The M12 connectors are intended to be mechanically stabilized by mounting in a panel or enclosure. Because
the BOOSTXL-IOLINKM-8 is provided without an enclosure, a second blank PCB is included to be used as a
mechanical Stiffener Plate and relive the strain placed on the solder joints of the M12 connector from the weight
of the cables. This plate is shown in Figure 2-11, and can be removed for better access to the primary board.
However, when removed, extra care must be taken to prevent damaging the solder joints of the M12 connectors
and board footprint.

Also note that the mounting standoffs are connected to the ground plane of the primary board bringing the
ground up to the shield of the M12 connectors. This also provides additional ground connection locations for test
equipment such as the ground reference lead of a scope probe or digital multimeter.

i3 TEXAS
INSTRUMENTS

Figure 2-11. M12 Connector Mechanical Stiffener Plate
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2.7 Assembly Instructions

Figure 2-12 shows the complete mechanical assembly of all three boards in the system. The M12 Connector
mechanical stiffener plate is the top board in the assembly and is assembled on the primary BOOSTXL-
IOLINKM-8 board. Then this BOOSTXL-IOLINKM-8 assembly is assembled onto the LaunchPad board
represented by the LP-AM243 LaunchPad board in Figure 2-12.
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BOOSTXL-IOLINKM-8  Rev 1.0

Figure 2-12. BoosterPack and LunchPad Mechanical Assembly
2.8 What to Do and What Not to Do

» Make sure all boards are firmly seated but not such that any other components between the LaunchPad and
BoosterPack are touching and creating possible electrical shorts.

» Always make sure the LaunchPad is powered up properly prior before the BoosterPack is powered in order
to avoid damaging the GPIO and ADC input pins on the LaunchPad. Placing the shunt jumper between
the pins labeled “3V3_LP” and “24V_SHDN” on Header J8 will disable the 24V supply rail output of the
TP26631 eFuse when there is no voltage coming from the 3V3_LP (LaunchPad) supply rail. This is the
default configuration and should protect the LaunchPad MCU by disabling the BOOSTXL-IOLINKM-8 when
the LaunchPad is not properly powered.

» Be aware that some of the signals on this board are of a 24-V level, and others are of a 3.3-V or 5-V level.
Be careful when working with the board to avoid connecting or shorting two signals of different levels together
which may result in damage to the board.
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3 Software
3.1 Software Description

The BOOSTXL-IOLINKM-8 was primarily designed to operate with the LP-AM243 LaunchPad running the
IO-Link ® Master Stack and example application. There are two different APIs to communicate with the O-Link
stack library, but only one API can be used in an application:

* SMI - The Standardized Master Interface (SMI) is a generic interface, which is set on top of the stack’s
regular API. It matches the interface with other 10-Link standards and acts as a connecting interface for
multiple clients. Also included is the configuration management and event dispatching.

* APl without SMI — Use this API if you want to directly access the lower level System Management and
Application Layer services.

3.2 Software Installation

The Integration manual and example application documentation can be found at the following link: 10-Link ®
Master stack

Note: Newer revisions may exist and can be found by editing the link to match the latest SDK revision value.
3.3 GUI Installation

The 10-Link Master GUI download link and documentation can be found at the SMI — Graphical User Interface
section of the 10-Link Master Example Project quick start guide.

Newer revisions may exist and can be found by editing the link to match the latest SDK revision value.
3.4 Software Development

The AM243x software development kit (SDK) for Sitara ™ microcontrollers and the LP-AM243 LaunchPad can
be found at the following link: AM243x software development kit (SDK) for Sitara ™ microcontrollers
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4 Implementation Results
4.1 Test Setup

To test the different physical parameters, the 10-Link board, BOOSTXL-IOLINKM-8, is connected to a 24-V
supply without the AM243x Launchpad. The necessary signals for each test are explained in the following
sections. See the Eight Port IO-Link Master Reference Design Guide: TIDA-010234 for additional information.

4.2 Test Results

This section outlines the physical layer tests as described by the described by the 10-Link community in 10-Link
Interface and System Specification publication. Figure 4-1 shows the structure of the test names.

TCX_YYYY_ZZZZ TTTTTTTTT]

N \Y V

L» 10 letters characterizing the test item, e.g. current, service

4 letters characterising the domain, e.g. INTF for interface

» 4 letters characterising the main part of the spec, e.g. PHY for physical layer
» M = Master, D = Device, | = |IODD

Fixed for Test Case

Figure 4-1. Test Names

4.2.1 Power-On Supply Current Capability of Master Port L+ (TCM_PHYL_INTF_ISIRM)

The 10-Link standard defines the current pulse capability for Devices as ISIRy; = 400 mA (min) which is
essentially the inrush current from charging the Device decoupling capacitance at power-on. For support, the
Master provides a charge of at least 400 mA x 50 ms = 20 mAs after power-on without shutting down from an
overload condition.

The test consists of observing the current and voltage between the L+ and L- supply during power-on when a
current sink load of at least 1000 mA (ISIRy) is connected. The resulting charge calculation must be greater than
20 mAs for both the PSM power supply min (20 V) and max (30 V) levels to pass.
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Figure 4-2. TCM_PHYL_INTF_ISIRM with 20 V

Figure 4-2 shows the behavior at a supply voltage of 20 V and a resistive load of about 18 Q. The TPS274160
high-side switch used to control the L+ supply to the Device limits the current to 600 mA which limits the output
voltage to 10 V. The test results in a charge provided by the Master of 30 mAs for the first 50 ms and a passing
test result.
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Figure 4-3. TCM_PHYL_INTF_ISIRM with 30 V

Figure 4-3 shows the same test with a supply voltage of PSM = 30 V and a resistive load of 28 Q. Because the
TPS274160 high-side switch still limits the current to 600 mA, the observed voltage increases to about 16 V, but
the charge is still the same at 30 mAs resulting in a passing test result.

4.2.2 Interface Wake-Up Voltages (TCM_PHYL_INTF_IQWUH and TCM_PHYL_INTF_IQWUHL)

The I0-Link standard defines the wake-up request (WURQ) as a method to request a Device switch to the
COMx mode. The Master induces a pulse of current for a period of time Tyyy and then waits for a delay time
Tren Needed by the Device to switch to the COMx mode before communicating with the Device. The direction
of current depends on the voltage level of the C/Q line. The Master will source current if the input signal is
equivalent to a logic “1”, or the Master will sink current if the input signal is equivalent to a logic “0.”

The Wake-up current pulse high test verifies the high-side driver and consists of observing the voltage VIM
during the Wake-up pulse when a resistive load resulting in 500 mA current is connected. If the voltage VIM
is above the threshold VTHHmax during a Wake-up pulse, this indicates the minimum requirement is met and
results in a passing test result.
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Figure 4-4. TCM_PHYL_INTF_IQWUH with 20 V

Figure 4-4 shows the test results with a supply voltage of 20 V and a 40 Q resistive load that creates 500 mA
of current. The voltage during the Wake-up pulse is observed to be 18.9 V which is greater than the VTHHmax
requirement of 13 V resulting in a passing test result.
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Figure 4-5. TCM_PHYL_INTF_IQWUH with 30 V
Figure 4-5 shows the test results with a supply voltage of 30 V and a 60 Q resistive load that creates 500 mA of

current. The voltage during the Wake-up pulse is observed to be 28.5 V which is also greater than the VTHHmax
requirement of 13 V resulting in a passing test result.
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Figure 4-6. TCM_PHYL_IQWUL with 20 V

The Wake-up current pulse low test verifies the low-side driver and consists of observing the voltage VIM during
the Wake-up pulse when a resistive load resulting in 500 mA current is connected. If the voltage VIM is below
the threshold VTHLmin during a Wake-up pulse, this indicates the minimum requirement is met and results in a
passing test result.

Figure 4-6 shows the test results with a supply voltage of 20 V and a resistive load between L+ and C/Q that
creates 500 mA of current. The voltage during the Wake-up pulse is observed to be 0.9 V which is less than the
VTHLmin requirement of 8 V resulting in a passing test result.
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Figure 4-7. TCM_PHYL_INTF_IQWUL with 30 V

"N «— CQ Voltage

Ch1 -width

CQ Current

Figure 4-7 shows the test results with a supply voltage of 30 V and a resistive load between L+ and C/Q that
creates 500 mA of current. The voltage during the Wake-up pulse is observed to be 0.9 V which is less than the
VTHLmin requirement of 8 V resulting in a passing test result.

Table 4-1 lists all physical layer tests in summary and the results.

Table 4-1. 10-Link® Physical Layer Test
ID Name Configuration Specification (Clause) Comment Result
SDCI_TC_0 | TCM_PHYL_INTF_IS | The supply current at the . 20 V: Pass
001 M Master port is monitored. Test with 500 mA 30 V: Pass
SDCI_TC_0 | TCM_PHYL_INTF_ISI| The supply current at the . 20 V: Pass
002 RM Master port is monitored. Test with 500 mA 30 V: Pass
ILLM (VIM =5V, VSM = 20 V): 8.56mA
Pass
ILLM (VIM = 5,1V, VSM = 20 V): 8.56 mA
Pass
ILLM (VIM =15V, VSM = 20 V): 8.57 mA
. Pass
The input current at C/Q
SDCI_TC_0 | TCM_PHYL_INTF_IL ) ) NS ILLM (VIM = VSM = 20 V): 8.57 mA Pass
003 M at the Ma_ster port is See Section 5.3.2.3, Tab/_e-'G in 10 Lmk ILLM (VIM = 5 V, VSM = 30 V): 8.57 mA
monitored. Interface and System Specification Version Pass
1.1.3 ILLM (VIM = 5,1V, VSM = 30 V): 8.57 mA
Pass
ILLM (VIM =15V, VSM = 30 V): 8.58 mA
Pass
ILLM (VIM = VSM = 30 V): 8.59 mA Pass
The output level at the VRQHM (VSM =20 V): 0.23 V
SDCLTC_0 TCM—PHYL.—INTF—V Master C/Q output is VRQHM (VSM =30 V): 0.228 V
004 REShigh
measured. Pass
The output level at the VRQLM (VSM =20 V): 0.225 V
SDCI_TC_0 | TCM_PHYL_INTF_V . _ .
005 RESLOW Master C/Q output is VRQLM (VSM =30 V): 0.225 V
measured. Pass
SDCI_TC_0 | TCM_PHYL_INTF_V | The digital input signal for x:mgg¥::m %gm f :258 x; :1: x
006 THHM C/Q input is monitored Pacs B o
AT . See Section 5.3.2.2, Table 5 in |0-Link VIM@VTHLM (VSM =20 V): 10.35 V
SDCLTC 0| TCM_PHYL_INTF_V | The digital input signal for | .0 e oo s stem Specification Version VIM@VTHLM (VSM = 30 V): 10.35 V
007 THLM C/Q input is monitored
1.1.3 Pass
Comparison of values VHYSM (VSM =20 V): 0.75 V
SDCABEC—O TCM—P:JSLK/:NTF—V from SDCI_TC_0006 and VHYSM (VSM = 30 V): 0.75 V
SDCI_TC_0007 Pass
Test if working after See Section 5.3.2.2, Table 5 - VIL and VIH,
SDCITC_0 | TCM_PHYL_INTF_V connecting CQ to 0 V and | in /O-Link Interface and System Specification Pass
299 OLTRANGECQ : .
30Vvia1Q Version 1.1.3
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Table 4-1. 10-Link® Physical Layer Test (continued)

ID Name Configuration Specification (Clause) Comment Result
VIM@WURQ (VSM =20 V): 18.9 V
SDCI_TC_0 | TCM_PHYL_INTF_lQ Wakejup pulse from VIM@WURQ (VSM = 30 VV): 28.5
021 WUH function generator P
ass
SDCI_TC_0 | TCM_PHYL_INTF_T Wake-up pulse from TWUH@WURQ (VSM = 20 V): 80 s
22 WUH i i i function generator TWUH@WURQ (VSM =30 V): 80 ps
0 See Section 5.3.3.3, Table 9 in 10-Link g Pass
Interface and System Specification Version
SDCI_TC_0 | TCM_PHYL_INTF_IQ 1.1.3 Wake-up pulse from x:mgwg&g %gm - gg a 8'8&
023 WwuL function generator T
Pass
SDCI_TC_0 | TCM_PHYL_INTF_T Wake-up pulse from ¥wgtgwg28 %gm = gg x; gg “:
024 WUL function generator Pass B o0

4.2.3 Current Sink (TCM_PHYL_INTF_ILLM)

The Master has an Integrated current sink to discharge the load when idle and create a minimum quiescent
current at the Master Port C/Q in input mode. This current is specified as ILLy; =5 mA to 15 mA for 5V <Vl

< 30 V. Figure 4-8 shows the current flowing into the C/Q line when the TX is disabled and the current sink is
active across the input voltage range of 0 V to 24 V. The test results show the current is about 8.5 mA when the
Vly is between 5 V and 24 V which is well within the allowed range of 5 — 15 mA for a passing test result.

9
sl
f
7
|
< 6
£
= 5
o
34
8 3
2
1
0

0 2.5 5 75 10 125 15 175 20 225 25
CQ Voltage [V]

Figure 4-8. Current Sink of TIOL112

4.2.4 Cycle Time and Jitter (TCM_ PHYL_TIME_MASTERCYCLETIMEREAL)

The timing related tests such as the Cycle Time and Jitter require the BOOSTXL-IOLINKM-8 BoosterPack to be
mated with the LP-AM243 LaunchPad running the example MCU + SDK firmware. The fastest communication
mode COM3 has a recommended minimum cycle time (MinCycleTime) of 400 us. The cycle time tcyc is equal
to the sum of the M-sequence time ty_sequence PIUS the idle time tiye which is the time between the end of the
message from the device and the beginning of the next message from the Master. The measured cycle time
should be within -1% and +10% of the expected cycle time. For COM3, this is between 396 us and 440 ps.

Figure 4-9 shows a cycle time to be approximately 412 ps using a repetitive scope plot enabled with infinite
persistence. There were no visible signs of significant cycle-to-cycle jitter in the waveforms.
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A 17.0V
@: 300mV
A 412us
@: 41248

5.00V M 100us A Ch2 X 12.0V

10.00 %

Figure 4-9. CQ Line Communication

Figure 4-10 shows the cycle time to be about 417 us when captured on a logic analyzer which is, well within the
-1% to +10% range allowed by the standard and a passing test result. The answer time of the connected device

can also be seen in this plot.

Saleae Logic 1.2.18 - [Connected] - [12 MHz Digital, 3 s]

; I +0.9ms w +0.1 ms +0.2 ms +03 ms +lg ms +0.5 ms +0.6 ms +0.7 ms
00 wake IS
01 en CIRED — —
|
il e 1L LI L L
E!’n o = TOXF1 | [0x94 1 0x00 | Ox1B |  Ox2B TOxF1 [ O0x94 1000 [ Ox1B' | Ox2B
Async Serial - Serial

Figure 4-10. Master Cycle Timing

¥ Annotations +

¥ Timing Marker Pair A -

| AT - A2 | = 0.4171666667 ms

Al @
@

A2

3

0
0.4171666667 ms

¥ Analyzers oo
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The cycle-to-cycle jitter can be seen in Figure 4-11 which shows a zoomed in view of the second communication
cycle on the CQ line while the scope is triggered on the first cycle. With infinite persistence enabled, the
transition edge widens to a show a jitter of approximately 50 ns. Compared to the rise and fall times, as well as
the cycle timing, this amount of jitter is neglect able and does not degrade the system performance.

v

@i® 500V M 100ns A Ch2 X 120V

o> 412.6754s

Figure 4-11. Master Cycle Jitter
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5 Hardware Design Files
5.1 Schematics

U_LauchPadCon U_Power
LauchPadCon.SchDoc Power.SchDoc U_Hardware
24V_CS_BUF 24V CS BUF 24V_CS_BUF Hardware.SchDoc
U_High_Side_Switches
High_Side_Switches.SchDoc
H_CS_BUF [' gss SSE {1 H_CS_BUF
L_CS_BUF 1L Cs_BUF U_IO-LINK_[Os
REPEAT(10,1,8)
EN_L+[1..8] EN_L+1.8] \ ] EN_L+1..8] 10-LINK_10s.SchDoc
H_SEH : gE[’ {1 H_SEH
H_SEL T EAGLT { ] H_SEL
H_FAULT {1 H_FAULT L
L+[1.8] ,——— | REPEAT(L+)
L SEH L+[1..8] [ -
L_SEH T SEL 1L SEH
L_SEL T FAGLT { ] L SEL
L_FAULT { ] L_FAULT
e ] H_DIAG
{1 H_THER
e ] LDIAG
[ ] L_THER
U_I2C_GPIO
12C_GPIO.SchDoc
] L THER
] L_DIAG
] H_THER Wj REPEAT(LED_R)
{1 H_DIAG LED_R [1.8] [_¢ _LEm_/—:I REPEAT(LED_G)
GPIO SDA LED_G_[1..8] [ =
GPIO_SDA GPIO SCL ] GPIO_SDA
GPIO_SCL ] GPIO_SCL
{ > DI_CHOK
u_sbI
SDL.SchDoc
DI CHOK DI_CHOK o
{1 REPEAT(DI)
DI_SCK b2t ] DI SCK DIf1. 8] EMZ REPEAT(DI_LED)
DI_nCE B D {1 DI_nCE DI_LED[1..8] [_¢ .
DIi_nLD DI SOP {1 DInLD
DI_SOP { ] DI_SOP
EN[1.8 %'\(‘ {_] REPEAT(EN)
EN[1..8] —r RX ] REPEAT(TX)
TX[1..8] s FADLT ] REPEAT(RX)
RX[1..8] T I ] REPEAT(FAULT)
FAULT[1..8] .

Figure 5-1. Schematic - Top Level
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10-LINK Ports Digital Input Ports
Input Ports Output Ports Input Port Output Ports
——

GPIO-to-12C Expander Ports

Input Ports Output Ports Bi-Direc tional Port Output Ports
H_CS BUF e ulh EN 1.8 GPIO_SDA N Lo ol GPIO_SCL
_HiFAULT H_FAULT H SEH _H SER
S EUE L cs BUF H SEL HSED
T FAULT L FAULT L SEH L SER
L SEL L SEL Power Supply Ports
Input Port
_24\/ CS_BUF 24V_CS_BUF
5 o J2/J4
3 1P JIN3 g e LaunchPad / BoosterPack Pinout Standard Definition
3 2134 L SEH 1 ol 2
1 ol 2 = PinNumber  Functon Funclon  PinNumber PinNumber  Funciion Funclon  Pin Number CSEL 3 RX4
24 CS BUF 3 1 s3v v 2 0 PWMGPIO ! oN 2 HFAULT 5 TXT
H SEH 5 L Cs BUF 2 Analog_In N 2 s PWMGPIO ! I 2 DY RX5
H_SEL 1o ol s 3 LP_UART_RX Analog_in 2 3 PWMGPIO | 18 L FAULT v 1o o]0
X2 v TS ST ‘ LP_UART T Analog_In 2 a PWMGPIO! 7 o >
HCSBUF 1119 o2 s Grio! Anaiog_In 2 3 Timer_CapiGPIO ® KN DY TXa
X6 B g ol s Analog_In Analog In 2 35 Timer_Cap/GPIO ! 15 RX1 15 RXG
TXB 5o ol 7 SPLCLK Analog_Ini2S WS 2 4 oot 1 RX2 17 X6
GPIOSCL 17 |3 ol 18 s cPo! Analog_In2s, E 5 IO 13 RX3 19 EN (32
GPIOSDA__19 | o ol 20 o P Anglog Ou2S_SDo 2 32 GPO! 2
10 C.SOA  Analog OUUIS_SDin B a1 ariot 1 PPCT02KFMS-RC
PPCTOZKFMS-RC Surface Mount 2x10 Socket to replace SSQ-110-03-T-D
Surface Mount 2x10 Socket to replace SSQ-110-03-T-D
J6/J8
aate  JONT gy e
5007 J6108 4
Pin Number  Function Funclon  Pin Number PinNumber  Function Funclon  Pin Number FAULT1 1 [0 ol
1o ol = 33y v 0 PWMGPIO ! onD F; 3 EN1
s « Analog_in N o 7 PWMGPIO ! PWMGPIO! 50 F; 5 bl ncE
TX1 5 EN8 43 LP_UART_RX Analog_In 63 78 PWMGPIO ! GPIO ! 58 FAUL- 7 12
RXE 7 EN7 “ LP_UART T Analog_In 6 ” PWMCPIO! Grio 5 FAUL 5 ST
EN 71 o ENG s Grio! Analog_In 6 7 Timer_CapiGPIO RST 5 EAUL 11 5
g ol P Analog_In Analog_In o 75 Timer_Cap/GPIO! spLmOS! 55 F; 13 DI SOP
DI_SCK 13 EN L+3 47 SPI_CLK Analog_InfI2S_WS 67 74 GPIO ! SPI_MISO 54 F/ 15 EN:
RXT 15 EN L+4 r GPIO! Anglog_In12S_SCLK 8 73 GPO! SPICSIGPIO ! 53 17 ENG
7o EN L5 P [2C_SCL  Analog_Outi2S_SDout 69 2 Gpio 1 SPILCS/GPIO ! 52 +8 19 DI nlD
T DY EN L+6 50 BCSOA  Analog OuUIES._SDin 0 2 Gpio Gpio! 5
PPCT02KFMS-RC
PPCTO2KFMS-RC Surface Mount 2x10 Socket to replace SSQ-110-03-T-D

Surface Mount 2x10 Socket to replace SSQ-110-03-T-D

Figure 5-2. Schematic - LaunchPad Connectors
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Reverse Polarity Protection FET

Power Limiting eFuse

w v
Guren Sorco otr
2y arusE 1 s m o aeraty o s s 10kt h ot snsa resisorfomn sl o
24V Input u i b et ADS s O 35 o v s o o Lo
R32 *C16 *C17 A limits.
N B_GATE PGOOD |16 24V PGOOD 243 S0V 50V
PWR Jack, 5A, 2mm 1D, 5.5mm OD 24y VN 100uF 100uF
5 e = w3
N2 Current Se nse Rail-to-Rail Buffer to ADC
s I3

Ne 2t
= -
b= o

o o o
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3V 100v ® 15~ 2av peTH g R3S

5% : o
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GND Ports ot copactane T i 455 an 851 6 Output Ports
Overced Current it
U SR i 557 it Power Good ndicalor (O perirain Quut)
P16 P17 Tets Teis Teas Te2e TR TSz PO00D = Lo e 50l olow 100 T —
Themel Shutdoun o do G000 i whn 20l s 0 S B ]
ODE = Shr 5 GN » Auto Ry
NODE 2 on 2 Lan o Fou It OpenDrin Outut) 12 113 o1a
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avs po
210 pooop
3.3V Buck
10 st
, o s3vI500ma
7 a3 woor s s
5V LP V3 LP Eeol
v en s "
enumo o o rie
e v voe 7 |yoe o
c27 R4g,, 0, VIRT 1 E
W SRS1 e G 8 2
T Fook O aviee o | oo B
= - o Board 3V3 Rail Selection ~
‘Short pins 1 and 210 use the LaunchPad 3V3 supply ral 09
Short pins 2 and 3to use the Buck's 3V3 supply rail X Green
Cops optons ]

Enable
Three Optons have been implementsd

1) Use the eFuse Power Good indicator (24 rail > 10V)

2) Use a pullup resistor t0 24V rail

3) Disable with a short 1o GND when using LaunchPad 3V3 ral

Power Good Indicator (O pen Drain Output)
Only Connected to Test Paint

PGOOD = Low when 3V3rail below 1V typ, 2V max
PGOOD = High when 3V3 rail above 1V typ, 2V max

Adjustable Swich ing Fre quency (20kHz to 22MHz)
hort to GND

hort to VGG
esisior 1o GND.

Variable when RT

Figure 5-3. Schematic - Power

Gurent Sense Bufer
For acouracy, a buffer s used to fsolats the curent sense feistor rom an extermal oad

The LaunchPad / BoosterPack ADC levels are 0V 0 3V3, but may be level shifed on the LaurchPad

A3V3 Ralkto-Rall bfer is used o prevent an votage ouiside the 0V o 3V3 standard limits Quad_Channel Smart High-Side Switch

Channels 5-8

Current Se nse Rail-to-Rail Buffer to ADC 2 s
Py BT
out1 -2
» w7
ot Z g LT
out2 2

14 L5

Folcl e aa—
outs 1=

e IP—
outa |12

HosBUF Re
_HOSBUE RS0 s
Og NC—g
NCr
e -
R12 5
anD.
140k s
PowerrAD
Input Ports AR Output Ports
. — s >
IENELH1E0] Diagnostics Output Current Limit L{106]
Enabled: DIAG_EN = High CL = 0.6A (with 3.32k resistor)
e H sen Disablec: DIAG_EN = Low
CHss D —— Curent Sense H FAULT e
— W SEL Thermal Shutdown o de ADG Voltage Range e d
s —— arent Sen H cs BUF o
wil 1.4k Current Sense Resisior — e
[ — L SEH ) (DIAG_EN and THER defauit value set with resistors, but can be changed with software)
L FAULT, L_FAULT
L SEL LSE
L CS BUF L_CS_BUF
Quad_Channel Smart High-Side Switch
Current Sense Bufer
[HoRs >—HDRE
ol For accuracy, a buffer is used to isolate the current sense resistor from an extemnal load Channels 1-4
H THER The LauncnPad / BoostrPack ADC levels are OV 0 3V3, bu. may ba levl shied on the LaunchPad Tes o7
[CHTHER —HIMER n ouside he O s
Lcs BUF H cs BUF
L one
LOAG Current Se nse Rail-to-Rail Buffer to ADC 2 ™"
L THER ouri 2
T THER ot
2 s
fviEi nPem aa—
out2 (-2
1 L
v I e—
ours {15
P L2
s e e
ouTa 13
_LCSBUF RIT, 0 4 Ne
NC L6
21
[ e
5
GnD.
D 26
PowerPAD

AR

Diagnostics Output Current Limit
Enabled: DIAG_EN = High CL = 0,6A (with 332K resistor)
Disabled: DIAG_EN = Low

Current Sense
Thermal Shutdown Mo de ADC Voltage Range =01t 3v3
Auto-Retry: THEF
Latch: THER =

4K Current Sense Resistor

(DIAG_EN and THER default value set wih resistors, but can be changed with software)

Figure 5-4. Schematic - High Side Switches
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¥ 12C-to-GPIO Expander

Ro7 iros
DB, 10k 310k U6
Input Ports o Ropse i< 0 R Output Ports
P8 po: 5 g
oot S @ CPIO ADDR 26 | yone Po3 [ 7% 2 - - LED G [1.5]
GPIO_SCL = &
R29
P9 10k P
) i & - TED R [1.8]
GPIO_SOA GPIO_SDA Po7 —
o P 5 H DIAG H_DIAG
DI_CHOK = = + 3
1 Q H THER
PioE s T THER
P
P10 Pl z —Lone  ripme >
) P ——
crorst T i s L THER r—
Pi7
P11
w3 crowr_ 9
st Rat wr
10k e
1 244 RESET
C13 || 100pF V3 31 {veel
27 | veer
Resel Pushbutton Swich
c14 ==cis TCABIZIARGIR
01uF | 010F
W | tev

12C Device Bus Address
DNIone of the 10k Address Resistors
ADDR = Low (022 + RW Bil)

'ADDR = High (023 + RW Bit

12C Bus Pullup Resistors
i as

Reset
‘There is o avalable pin connection with with the LaunchPad
“The processor can use a softreset through [2C

An point or through

Interrupt
There is no avalable pin connection with with the LaunchPad

An'LED and Testpoint can be monitored if neede

GPIO signals.

‘The GPIOS are primarly used as output controls for the 10-Link status LEDS

‘The SN65HVSB3 Digital Input Seriaiizer Chip OK signal can be monitred by the processor (optional)

‘The High Side Switch Diagnostic and Thermal Mode control bits can be adjusted by the processor (optional)

Figure 5-5. Schematic - 12C GPIO
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Deboun ce Filler Delay Times
DE1 = Open, DBO = Open (3mS delay)

010
Xsuper Red
Open (OmS elay - Fiter Bypassed)
GND (Reserved)

DB1 = GND, DB
DE1 = GND, DE

Input Channe s (IPx)
Each input is a controlled curent sink with & max current of _lim set with RLIM resistor R4 SNTALVC1GOTERYR
The series 1.21k resistor and 22nF cap shown on the 10-Link pages satifies IEC61131-2 Type-1 and Type-3 switches. 4.9%

Input Channe | Retums (REX)
A49.9K current limiing resistor and blue LED shown on the IO-Link pages indicates the DI status

Shift Register Data
Channel Status is latched and shited out on the SOP pin in SP! ik fashion
‘Series resisors are included for signal integry reflection dampening

DI_CHOK_LEDG

Chip OK (CHOK) Supply Vo ltage Mon tor

The Green LED wil be on (Red LED off) when the 24V supply voliage is good
The Red LED wil be on (Green LED of) when 26 suppy voltage is too Low and i fault condition
Atestpoint and an [2C-10-GPIO pin can be used to monitor this signal

ot1
X creen

5V Output Vottage
This is not used as a supply. but it can be used as an optional supply If nesded (optional)

Figure 5-6. Schematic - Digital Input Serializer
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M12 Connec tor

TIOL11x Transce iver

2
&l 2
&l ow N2 ol s 1o
&l s,
2
Input Ports 4 ca oV ca Output Ports
4l ca
3 W3 Ell
N
R 2 TAT41012051-000 fim b
455
—
P4 2 P52
o °
= LM ADs <€ LM AD) RX
TIOLTTZ0RCR R3 2

012 022
Noreen S per Red

Status LEDs

e EDs are for I0-Link o
The Blue LED is for the Digital Input signal and controlled by the Digial Input Serializer

FAULT [ FAGLT

oNp
g TIOL111 CQ 10 mA Current Sink %2
ol (Built into TIOL112) ca
¥ Install0-ohm resistors (R67, R88) f using TIOL111

H e 0-ohm resistors (R67, R88) f sing TIOL112

E

g

w2
NaTaBWT
2|
g
of a2
PBSS4160T
1 casike o SNKBEN g
N NaTaBWT 24V Supply Ralls
Tho 26V L for oach channe is suppie rom the High Sido Swiches
Transceiver supplied fom the bosrd's 24V rail
4| Dighal npu tFiter
z The serios 1 21k esistor and 220F cap satfies IECS1131-2 Type-1 and Type-3 swiches.
g 10mA Curont Sink
This curren sink s ony aciive when the ransmitr s disabled
Ro 2
240

TIOL111 Trans ceiver Curren t Limi t (ILIM_ADJ)
ILIM_ADJ = Resistor to GND fimit with Faut Protects
ILIM_ADJ = GND (Maximum current 350mA typ, 400mA max with Faul Protection and Auto Recovery)

ILIM_AD. = Open (Maximm current 350mA typ, 400mA max with Faut Protection but without Auto Recovery)

TIOL112 Trans ceiver Curren t Limi t (ILIM_ADJ)
ILIM_ADJ = Resistor to GN Fault Protection and

ILIM_ADJ = GND (Master Mode, Maximum current 500mA min, 750mA max, with Small Curent Sink 5mA min)
ILIMZAD. (Maximurm current 260mA typ, 400mA max with Fauit Protection but without Auto Recovery)

Fault (Open-Drain)

High = Normal
Monitored by the processor

RXand TX data
‘Supplied by the processor and monitored with test points

Wake Up Pin (WAKE)
“This transceiver pin s not used in a Master application

VCC_IN Vottage
Operates from the boards 3V3 supply rail

Figure 5-7. Schematic - I0-Link Channel 10 Port 1

M12 Connec tor

n2
du
2
&
3
Input Ports 4
8
TaT1012051-000

Status LEDs

EDs are for I0-Link. pr
The Blue LED is for the Digtal Input signal and controlled by the Digital Input Serializer

TIOL11x Transce iver

s
2
$ e vee_nout (L
2 2-lca 2
ToF ] 1o s Rx
ca o RX Output Ports
12
. N R22 | 1
™ 10k 16V
;
"
EE e o en
wake |10
) FauT 2
1Lv_ADy {6 ——ILIM AD) B
ForTReR rs.2

FAULT oy

oNp
& TIOL111 CQ 10 mA Current Sink P22
o] (Built into TIOL112) ca
| Install 0-ohm resistors (R67, R68) f using TIOL111

z Removs O-onm esistors (RS7, RG8) f tsing TIOL112

g

\ 4o
ING14BWT

o

|

g

g

o a2

PBSS4160T D122
1 CQsiNKE ‘ CQSINK B EN gip
ING14BWT 24V Supply Rails

| 8V L+ for ezch channel is supplied from the High Side Switches
Transcaiver suppled from the boards 24V rail

x Digital Inpu t Filter

B ‘The series 1 21k resistor and 22nF cap satifies [EC61131-2 Type-1 and Type-3 swiches.

g 10mA Current Sink
“This current sink is only active when the ransmiter is disabled

Ra 2
2240 TIOL111 Trans ceiver Curten t Limit (LIM_ADJ)

ILIM_ADJ = fimit with Fault Pr o
ILIM_ADJ = GND (Maximum current 350mA typ, max with Fault Protection and Auto Recovery)

ILIM_ADJ = Open (Maximum current 350mA typ, 400mA max with Fault Protection but without Alto Recovery)

TIOL112 Trans ceiver Curten t Limit (ILIM_ADJ)
ILIM_ADJ = fimit with Fault Pr
ILIM_ADJ = GND (Master Mode, Maximum current S00mA min, 750mA

X i, with Smal Current Sink 5mA min)
ILIM_ADJ = Open (Maximum current 260mA typ, 400mA max with Fault Protection but without ALto Recovery)

Fault (Open-Drain)
Low = Fault

High = Normal
Monitored by the procsssor

RXand TX deta
‘Suppled by the processor and monitored with test points

Wake Up Pin (WAKE)
“This transcsiver pin s not used in a Master application

VCC_IN Voltage
Operates from the board's 3V3 supply rail

Figure 5-8. Schematic - I0-Link Channel 10 Port 2
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M12 Connec tor

TIOL11x Transce iver

13
s
ol w uts
R
&w ol vee mour |
3l 12tk_Lcq 3 2 309=C3.3
2iF 06 | 10
Input Ports 4l T\{wv ca R Rx Output Ports
&l et e
;.
TaTa1012051-000 £ ol s En
wake 10
T2 FAULT P53
o
M_ADJ [ LM 4D, Bx
TIOLTTZORCR R3 3
FANT FAULT
onp =
=
g TIOL111 CQ 10 mA Current Sink TR23
o (BUilt into TIOL112) ca
s Insal 0-ohm rosisors (RG7, RS9)f using TIOL111
H )-ohm resistors (R67, R8B) if using TIOL112
g
g
\ 4o
INGTaBWT
o
E
g
&
o o
PESS4160T o1
1 Coche | COSMCEEN
Status LEDs IN4148WT 24V Supply Rails

The Red and Green LEDS are for I0-Link status and controlled by the pror
The Blue LED i for the Digtal Input signal and controlied by the Digial Input Serializer

2

cQ SINK E

The 24V L+ for each channel is supplied from the High Side Switches
Transceiver supplied from the boards 24V rail

Digtal Inpu t Fiter
The series 1.21k resistor and 22nF cap satifies [EC61131-2 Type-1 and Type-3 switches.

10mA Current Sink
“This current sink i only aciive when the transiter is disabledt

TIOL111 Trans ceiver Curten t Limit (ILIM_ADJ)

ILIM_ADJ = (Variable current imit with Fauit Protection and Auto Rect

ILIM_ADJ = GND (Maximum current 350mA typ, 401 ot Protecion and Aute Recovery)
IEIVEADJ = Oper (Maximum curent 350mA b, 400mA s wilhFact Protocton o witout Auto Recovery)

TIOL12 Trans caver Curen i (LM_AD.)

s GND (erebl curert it wilhFaut Protslion and Ao Recovery
GND (it Mok, Nienim crnt S00mA mi max, with Small Current Sink 5mA min)
IIVEAD] = Oper (Maximum cutant 260mA fp, 400mA s wih aut Poiocion i wihout Ao Recorany)

Fault (Open-Drain)
Low=

High = Normal
Monitored by the processor

RXand TX deta
‘Suppled by the processor and monitored with test points

Wake Up Pin (WAKE)
“This ransceiver pin s not used in a Master application

VCC_IN Voltage
Operates from the board's 3V3 supply rail

Figure 5-9. Schematic - I0-Link Channel 10 Port 3

M12 Connec tor

a4

&l

& DLIN R4 ol

3 o

c14

o1 nF
Input Ports 4l

TAT#1012051-000

TIOL11x Transce iver

Status LEDs
“The Red and Green LEDS are for [0-Link status and controlled by the processor N
“The Blue LED is for the Digital Input signal and controlled by the Digial Input Serializer

w3

uis T

— vee_nvout (1
2 4=Lca 4
0 | 0
. o RX BX Output Ports
a s
4 ™ R2 4 Im?
s 10k 16V
g EN =
wake [0 DI o
AT -2 FAULT 54
0
LM_ADJ [o 8 L 20y X
TOLTZORCR R34
0
FAULT FAULT
TIOL111 CQ 10 mA Current Sink o2 s
(BUilt into TIOL112) o
Install 0-ohm rsistors (R67, R68) fusing TIOL111
Remove 0-ohm resistors (R67, R68) if using TIOL112
one
NGTaBWT 24V Suppy Ralls

The 247 L+ fo e chammel s suppled fomheHigh Side Swiches
Transceiver supplied from the board's 24V rai

Digital Inpu t Fitter
“The series 121k resistor and 22nF cap saifies IEC61131-2 Type-1 and Type-3 switches.

10mA Current Sink
“This current sink is only active when the transmitter s disabled

TIOL111 Trans ceiver Curren t Limit (LIM_ADJ)
ILIM_ADJ = wi and Auto Recover

ILIM_ADJ = GND (Maximum current 350mA typ, 400mA max with Fault Protection and Auto Recovery)
ILIMZADJ = Open (Maximur current 350mA typ, 400mA max with Faut Protection but without Auto Recovery)

TIOL112 Trans ceiver Curren t Limi t (ILIM_ADJ)

ILIM_ADJ = Resisto to GND (Vaiable curent it wih it Protacton and Ato Recoveny)
ILIM_ADJ = GND (Master Mode, Maximum current 500mA min, 750mA max, with Smal Current Sink 5mA min)
ILIM_ADJ = Open (Maximum current 260mA typ, 400mA mex with Fauit Protection but without Auto Recovery)

Feut Openrai)

. undervoliage supply,
ey

N B e processor

RXand TX data

‘Supplied by the processor and monitored with test points

Wake Up Pin (WAKE)
This ransceiver in is no used n a Master application
VCC_IN Volags

‘Opsratss fromthe board's 3V3 supply rai

Figure 5-10. Schematic - 10-Link Channel 10 Port 4
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M12 Connec tor

TIOL11x Transce iver

us
W
&l u uts T
&w 8l vee_wout [
Ell 12k_—c1 5 2 3 ¢
2 00 | 0F
Input Ports 4l T‘{w ca RxptRX Output Ports
—— ca s
s i R s |
& ™ o | e
7|
RS 5 TAT41012051-000 o s En
wake [0 DI o
i FauLT
UM D) € LM AD)
TIOLTTZRCR 55

ois 025
Nersen Nsuper Red

Status LEDS
‘The Red and Green LEDs are for I0-Link status and controlied by the proce:
The Blue LED 1 for he Digtal Inut il and conrled by he Dighel inpt Srilzer

Figure 5-11.

M12 Connec tor

FAUT o

oNp
= )
g TIOL111 CQ 10 mA Current Sink P25
o (Built into TIOL112) o
¥ Install 0-ohm resistors (R67, R68) f using TIOL111
H Remove 0-ohm resistors (R7, R f Using TIOL112
g

yos

INGTaBWT
o
E
g
g
o as
PESS4160T
1 CaSNKE CaSNKBEN i
NsTagWT 24V Supply Rails

B The 241/ L+ for oach channal i suppiied from the High Sido Swiches.
W Transceiver supplied from he boards 26V rai
. Digitl Ipu t Fier
z The series 1.21K esitor and 220 cap satfes IECS1131-2 Type-1 and Type-3 switches.
g 10mA Current Sink

s This curent sin s ony active when the ansmiter s disabled

240

TIL11 Transcoer Curn Limi (LM ADJ)
ILIM_ADJ = Resistor

Faut Protection and

400mA mex with and
e amiam ot S0 . S00TA s Wi S Precton s wihout s Pacovery)

TIOL12 Transcoer uren i (LM_ADJ)
ILIV_AD,

ILIM_AD.
ILIM_AD.

Faut Protection and
D (Mster Mods, Mairam curent 500 min, 750mA ma, wih Small Gutent Sink SmA min)
pen (Maximum current 260mA typ, 400mA max with Fauit Protection but without Auto Recovery)

Fault (Open-Drain)

Low=

High = Normal

Monitored by the processor

RXand TX data

‘Supplied by the processor and monitored with test points.

Weke Up Pin (WAKE)
“This transceiver pin s not used in a Master application

VCC_IN Voltage
Operates from the board's 3V3 supply rai

Schematic - |I0-Link Channel 10 Port 5

TIOL11x Transce iver

ne
e
FU uis T
&l onw T DI s 2 vee_INouT (L
3 121k, C1.6 = C3 6
o 220F AuF RX.
Input Ports 4l co 50V ca RX Output Ports
[ s i ras T
81 ‘ ™ S
.
Ta141012051-000 T b 5 EN =
wae 10
|2 FALLT 56
o
v A0 o LM AD) BX
TIOLTTZORER R3.6

Sans LEDs
EDs are for 104
The Bise LED & forhe Dghs s it o comrtiod by o gk et Salizer

FAULL

onp
g OL111 CQ 10 mA Current Sink =S
o B o FDLHB o
5 Instal O-ohm resistors (RS7. R68) f using TIOL111

H Remove 0-ohm resistors (R67, R63) f using TIOL112

g

g

yos
NE1aBWT
o
E
g
g
o ais

PESS4160T

1 cashke ca SNKEEN e

NaTaBWT 24V Supply Rails
N The 24V L+ for each channel is supplied from the High Side Switches:
. Transceiver supplied from the board' 24V ral
¥ Oigtal Inpu t Fller
H The seriss 121k esistor and 22nF cap satifles IEC61131-2 Type-1 and Type3 swiches.
g 10mA Current S
T o ks ol acive when th ansmitor i dsabld
Ra_6

240

TIOL111 Trans ceiver Curten t Limit (LIM_ADJ)
ILIM_ADJ = Resistor to GND (Variable current imit with Fault Protection and Auto Recovery)

ILIMZADJ = GND (Maximum current 350mA 2 with Fault Protection ant )
ILINAD = Open (Masimam ctent 350mA s, 400mA max with Fault Protecion b wiout Auto Recovery)

TIOL112 Trans ceiver Curren t Limit (ILIM_ADJ)
(arizble curer i i Pkt Prtecion and Ao Recouery)

ter Mode, Maximum current 500mA min, 750mA max, with Small Curent Sink 5mA min)
IV ADJ = Oper (Maximum cutnt 260mA b, 400mA s wih Faut Poiocion i wihout Ao Recorany)

Fault (Open-Drain)
L

High = Normal

Monitored by the procsssor
RXand TX deta

‘Supplied by the processor and mantored with test points

Wake Up Pin (WAKE)
“This iransceiver pin s not used in a Master application

VCC_IN Voltage
Operates from the board's 3V3 supply rail

Figure 5-12. Schematic - 10-Link Channel IO Port 6
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M12 Connec tor TIOL11x Transce iver
7
Y
U 17
R1_7
&% 8 10 vee wour |1
al 12 L, "
2 00 | 1uF s RX
Input Ports *‘{ Rxpt—RX Output Ports
P! &l ca 50V ca ca "
31— et ™
.
7 TAT41012051-000 grm b s EN
9k
wake 10
o2 FAULT s
o] MO L Ay RX
TOLTTZBRCR R37
D27
SA Wsiper Red FAULT T
DNP =
= .
g TIOL111 CQ 10 mA Current Sink 27
o (Built into TIOLT12) ca
x| Install 0-ohm resistors (R7, R8) if using TIOL111
H ove 0.0hm esistos (R6T, RB8) f Using TIOL1 12
g
g
e
INGTaBWT
D37
NBie
o
E
g
g
o atr
PESS4160T o127
Ca SINK B ca SNK B EN Gip
Status LEDs INsTagWT 24V Supply Rails
“The Red and Green LEDs are for |0-Link status and controlled by the processor ~ The 24V L+ for each channel is supplied Qmm the High Side Switches
The Blue LED  forthe DigtalInput signsl and contrlle by the Digtal I Serilizer Y Transcsiver supplietfrom the board's 26V 1
5 Digtal Ipu  Fifer
z The series 1.21k resitor and 220 cap satfes IECS1131-2 Type-1 and Type-3 switches.
g 10mA Current Sink
s This curent sink s ory active when the ansmiter s disabled
2240 TIOL11 Tran aver Curon i (LAD.)
ILIM_ADJ = Resi Fauit Protection and
ILIM_ADJ GND (Msxwmum current 350mA typ, 400mA max with Fault Protection and Auto Recovery)
ILIM_ADJ = Open (Maximum current 350mA typ, 400mA max with Fault Protection but wwmw\Aum Recovery)
TIOL112 TvansmwerCuvmn tLimi t (ILIM_ADJ)
ILIM_ADJ = Resistor Fout recion and
EIV-ADY = ONID (it Motk M rent S00r i 750mA . it Sl Gt ik S
LIVZADY = Opon (Maemum crton 260mA iy, 400mA max wih Fa Protocion bt winot At Reconery)
Fault (Open-Drain)
Low = Faut o
igh = Normel
Monitored by the processor
RXend T deta
‘Supplie by the processor and moniored with fet points
Wake Up Pin (WAKE)
This ranscsiver pin i nctused in  Master application
VEC_IN Vala
Oparates from the board's 3V3 supply rail
M12 Connec tor TIOL11x Transce iver
ue
3
67 L+ uls
Ri_g
&w 9 fie vee_inout
3l 12 L, g
i
Input Ports &T\{ﬁﬁv oo Rxp — Output Ports
& ot ™
71
TATA1012051-000 E s N
waKe |12 DI o
o2 FAULT s
e M3 1L ADS RX
TOLTTZORCR ros
LAU.L FAULT
o
z
g TIOL111 CQ 10 mA Current Sink o2 8
of (Built into TIOL112) ca
¥ Install 0-ohm resistors (R67, R68) if using TIOL111
B Remove 0-ohm resistors (R67, R68) f using TIOL112
g
8
oK
st Le0s NaTaBWT 24V Supply Ralls
4 o The 24V L+ for cach channel s supplied fom the High Side Swiches
Toe e ED 1 forhe Dt put gt o corod 6 D10 et Sozr Transcsiver supplied from the boards 24V rail
Dighal Inpu t Fiter
The series 1,21k esisor and 220F cap satifs IECS1131-2 Type-1 and Type-3 swiches.
10mA Current Sink
This cument sink s only active when the transrier i disabled
R4 5
246 TIOL1 Trans cover urn t L (LMADY)
ILIM_ADJ 10 GND (Variable current limit with Fait Protection and Auto Recovery)
I -ADJ - GND (Viaximam Gment Sy 40Gm mar i ot Fracon ard Ao R
ILIM_ADJ = Open (Maximum current 350 OmA masc wih it Prsacion b wiholt Ao Recovery)
TIOL112 Trans ceiver Curen t L  (LIM_AD.)
LIM_ADJ D and Auto Recover

ILIV-AD. = GND (Vasts M, Maximum currant S00mA i, 750mA ., win Sl Gutent Sirk Sma min)
ILIMZAD = Open (Maximum current 250mA typ, 400mA max with Fauit Protection but without Auto Recovery)

Faul (Open-Drain)
Low

High = Normal
Monitored by the processor

RX and T data

‘Supplied by the processor and moniored with test points

Wake Up Pin (WAKE)
“This transceiver pin s not used in a Master application

VEC_IN Voliage
Operates fromthe boarc's 3V3 supply rail

Figure 5-14. Schematic - 10-Link Channel 10 Port 8
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MP6 MP7 MP8 MPg MP10

29300 29300 29300 29300 29300

9774070151R 9774070151R 9774070151R 9774070151R 9774070151R

The Standoffs are electrically connected to GND.

O,

FIDI FID2 FID3 FID4 FID5 FID6
PCB PCB PCB
LOGO LOGO LOGO
Texas Instruments Pb-Free Symbol FCC disclaimer

Variant/Label Table

Variant Label Text

LBL1 001 TIOL111

PCB Label 002 TIoL112

THT-14-423-10

ZZ1
Label Assembly Note

This Assembly Note is for PCB labels only

222
Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

2Z3
Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

ZZ4
Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

PCB
LOGO
WEEE logo

SH-J1 SH-J2

60900213421 60900213421

Ji1

This is the wire terminal connector that mates with J7.

1757019

CE Mark

Figure 5-15. Schematic - Hardware
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5.2 PCB Layouts
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Figure 5-16. Top Layer Figure 5-17. Bottom
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Figure 5-18. Signal Layer 2

Figure 5-19. Signal Layer 3
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Figure 5-20. Power Layer Figure 5-21. Ground
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Figure 5-23. Bottom Solder

Figure 5-22. Top Solder Layer
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Figure 5-27. Drill Drawing
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5.3 Bill of Materials (BOM)

Grade 1, 1206

Designator Quantity Value Description Package Part Number Manufacturer |Alternate Alternate
Reference PartNumber Manufacturer
IPCB1 1 Printed Circuit Board INT156 Any
C1.1,C1_2,C1_3,C1_4, CAP, CERM, 0.022 uF, 50
8 0.022uF 0603 C0603X223K5RACTU Kemet
C1.5,C1.6,C1.7,C1_8 V, +/- 10%, X7R, 0603
C2.1,C2_2,C2_3,C2 4, CAP, CERM, 10 uF, 50 V,
CGA5L3X5R1H106M160A
C2 5,C2.6,C2._7,C2.8, |10 10uF +/- 20%, X5R, AEC-Q200 |1206 B TDK
C5, C9 Grade 3, 1206
CAP, CERM, 1 uF, 100V,
C3.1,C3_2,C3_3,C3 4,
- - - - 8 1uF +/- 10%, X7S, AEC-Q200 |0805 CGA4J3X7S2A105K125AB | TDK
C3 5,C3.6,C3 7,C3_8
- - - - Grade 1, 0805
C4 1,C4.2,C4_3,C4 4,
C4 5,C4.6,C4_7,C4_8, CAP, CERM, 1 uF, 16 V, +/- .
14 1uF 0603 885012206052 Waurth Elektronik
C7, C11, C19, C25, C27, 10%, X7R, 0603
C31
C6, C10 2 1uF CAP, CERM, 1 LF, 100 1206 12061C105KAT2A AVX
) u
V,+/- 10%, X7R, 1206
CAP, CERM, 100 pF, 50 V,
C13 1 100pF 0603 06035A101JAT2A AVX
P +/- 5%, COG/NPO, 0603
C14,C15,C23,C26,C30 |5 0.1uF CAP, CERM, 0.1 uF, 16 V, 0603 C0603C104K4RACTU K t
, ) ) , Ju eme
+/- 10%, X7R, 0603
CAP, AL, 100 uF, 50 V, +/-
Cc16, C17 2 100uF 20%, 0.34 ohm, AEC-Q200 | D6.3xL7.7mm EEEFTH101XAP Panasonic
Grade 2, SMD
CAP, CERM, 1 uF, 100V,
C18, C29 2 1uF 1206 C3216X7R2A105K160AA | TDK
+/- 10%, X7R, 1206
CAP, CERM, 0.033 uF, 25
Cc20 1 0.033uF 0603 C0603C333J3RACTU Kemet
V, +/- 5%, X7R, 0603
CAP, CERM, 1 uF, 50 V, +/- )
Cc22 1 1uF 0805 885012207103 Wurth Elektronik
10%, X7R, 0805
CAP, CERM, 22 uF, 10 V,
C24, C35, C36 3 22uF +/- 10%, X7R, AEC-Q200 |1206 GCM31CR71A226KEO2L |MuRata
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Designator Quantity Value Description Package Part Number Manufacturer |Alternate Alternate
Reference PartNumber Manufacturer
CAP, CERM, 10 pF, 50
CGA2B2C0G1H100D050B
Cc28 1 10pF V, +/- 5%, COG/NPO, AEC- | 0402 A TDK
Q200 Grade 1, 0402
C32 1 2.2uF CAP, CERM, 2.2 uF, 50V, 0805 C2012X7R1H225K125AC |TDK
2u
+/- 10%, X7R, 0805
C33 1 10uF CAP, CERM, 10 uF, 25 1206 C3216X7R1E106K160AB | TDK
! V,+/- 10%, X7R, 1206
CAP, CERM, 0.1 uF, 50 V,
C34 1 0.1uF 0603 C0603C104K5RACTU K t
“ +/-10%, X7R, 0603 eme
CAP, CERM, 0.01 pF, 16
C37,C38, C39 3 0.01uF H 0402 CCO0402KRX7R7BB103 Yageo
V,+/- 10%, X7R, 0402
D1_1,D1_2,D1_3,D1_4,
D1_5,D1.6,D1_7,D1.8, |11 Green LED, Green, SMD LED_0603 150060VS75000 Waurth Elektronik
D6, D9, D11
D2 1,D2 2,D2_3,D2_4,
D2 5,D2 6,D2 7,D2 8, |11 Super Red |LED, Super Red, SMD LED_0603 150060SS75000 Waurth Elektronik
D5, D8, D10
D3 1,D3 2,D3_3,D3 4, )
- - - - 8 Blue LED, Blue, SMD LED 0603 150060BS75000 Wurth Elektronik
D3_5,D3 6,D3_7,D3_8 -
D4_1,D4 _2,D4_3, D4 4,
D4 5,D4 6,D4 7,D4_8, . . P,
- - - - Diode, Switching, 75V, 0.3 Fairchild
D12_1,D12_2,D12_3, 16 75V SOD-523F 1N4148WT )
- - — A, SOD-523F Semiconductor
D12_4,D12_5, D12_86,
D12_7,D12_8
Diode, TVS, Bi, 33V, 53.3 .
D7 1 33V SMC SMCJ33CA-13-F Diodes Inc.
Ve, 1500 W, 200 A, SMC '
FID1, FID2, FID3, FID4 Fiducial k. There i
, , 3, , 6 |duF:|a marl ere is N/A N/A N/A
FID5, FID6 nothing to buy or mount.
Sensor Connector, M12,
J1.1,J1.2,J1_3,J1_4, Receptacle, 5 Contacts, PTH_CIRCULAR .
- - - - 8 N T4141012051-000 TE Connectivit
J1.5,J1.6,J1.7,J1_8 PCB Socket, Straight Panel | _CONNECTOR y
Mount
Receptacle, .
Receptacle, 2.54mm, 10x2, Sullins Connector
J2, J3, J4, J5 4 2.54mm, 10x2, NPPC102KFMS-RC .
Gold, SMT Solutions
SMT
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Designator Quantity Value Description Package Part Number Manufacturer |Alternate Alternate
Reference PartNumber Manufacturer
DC POWER JACK, R/A, DC POWER
J6 1 PJ-102AH CUl Inc.
TH JACK, R/A, TH
Header (Shrouded), 5.08 Header, 5.08 mm, .
7 1 1757242 Ph tact
J mm, 2x1, Tin, R/A, TH 2x1, RIA, TH > oenix Contac
Header, 100mil, 3x1, Gold,
J8, J10 2 lea er, TR, SXT B0 351 Header TSW-103-07-G-S Samtec
Header, 100mil, 2x1, Gold,
J9 1 lea er, 1R, £X5 B0 0%t Header TSW-102-07-G-S Samtec
J1 1 HDR2 1757019 Phoenix Contact
Inductor, Shielded Drum
L1 1 47uH Core, Metal Composite, 47 | SMD 7447785147 Waurth Elektronik
uH, 0.74 A, 0.5 ohm, SMD
Thermal Transfer Printable
PCB Label 0.650
LBL1 1 Labels, 0.650" W x 0.200" ) THT-14-423-10 Brady
x 0.200 inch
H - 10,000 per roll
Round Standoff Threaded
MP1, MP2, MP3, MP4, SPACER_RADIA .
5 M2.5x0.45 Steel 0.276" - 9774070151R Wurth Electronics
MP5 L M2
(7.00mm) -
M2.5x0.45 Pan Head
MP6, MP7, MP8, MP9, . Keystone
5 Machine Screw Slotted SCREW_M2.5 29300 .
MP10 . - Electronics
Drive Steel
Q1_1,Q1_2,Q1_3,Q1_4, Transistor, NPN, 60 V, 0.9 NXP
- - - - 8 60 vV SOT-23 PBSS4160T
Q1.5,Q1.6,Q1_7,Q1_8 A, SOT-23 Semiconductor
MOSFET, N-CH, 100V, T
exas
Q2 1 100V 50 A, DQGOO08A (VSON- |DQGO0008A CSD19537Q3 None
Instruments
CLIP-8)
MOSFET, N-CH, 50 V, 0.22 Fairchild
3 1 50V SOT-23 BSS138 N
Q A, SOT-23 Semiconductor one
Surface Mount MELF
R1_1,R1_2,R1_3,R1_4, Resistor, 1.21 kohm, 200 )
8 1.21k ) 0204 SMMO02040C1211FB300 Vishay
R1_5,R1.6,R1_7,R1_8 V, 250 mW, 1%, Thin
Film ,AEC-Q200
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Designator Quantity Value Description Package Part Number Manufacturer |Alternate Alternate
Reference PartNumber Manufacturer
R2_1,R2_2,R2_3,R2_4,
R2 5,R2 6,R2_7,R2_8,

- - » — RES, 10 k, 5%, 0.063 W, .

R9, R13, R16, R18, R22, 19 10k 0402 CRCWO040210K0JNED Vishay-Dale
AEC-Q200 Grade 0, 0402

R25, R27, R28, R29, R31,

R45

R3_1,R3 2, R3_3, R3 4, RES, 0, 5%, 0.063 W, )

- - - - 8 0 0402 CRCW04020000Z0ED Vishay-Dale
R3 5,R3 6,R3 7,R3. 8 AEC-Q200 Grade 0, 0402 shay
R4 1, R4 2,R4 3,R4 4, RES, 240, 5%, 0.063 W, )

- - - - 24 402 RCWO0402240RJNED Vishay-Dal
R4 5 R4 6.RA7.RAB |° 0 AEC-Q200 Grade 0, 0402 |0 CRCW0402240RJ ishay-Lale
R5_1,R5 2,R5_3,R5 4,

R5 5,R5 6,R5_7,R5_8,

- - - . RES, 4.99 k, 1%, 0.063 W, .
R6_1,R6_2,R6_3,R6_4, (21 4.99k 0402 0402 RC0402FR-074K99L Yageo America
R6_5,R6_6,R6_7, R6_8,

R30, R48, R63, R65, R66

R7_1,R7_2,R7_3, R7_4,
RES, 49.9 k, 1%, 0.063 W, )

R7_5,R7_6,R7_7,R7_8, |9 49.9k 0402 CRCWO040249K9FKED Vishay-Dale
AEC-Q200 Grade 0, 0402

R38

R8, R10, R17, R19, R39,

R40, R43, R46, R49, R55, |11 0 RES, 0, 5%, 0.063 W, 0402 | 0402 RC0402JR-070RL Yageo America

R61
RES, 3.32 k, 1%, 0.063 W, )

R11, R20 2 3.32k 0402 CRCWO04023K32FKED Vishay-Dale
AEC-Q200 Grade 0, 0402
RES, 1.40 k, 1%, 0.063 W, )

R12, R21 2 1.40k 0402 CRCWO04021K40FKED Vishay-Dale
AEC-Q200 Grade 0, 0402
RES, 24.3 k, 1%, 0.063 W, .

R32 1 24.3k 0402 CRCW040224K3FKED Vishay-Dale
AEC-Q200 Grade 0, 0402
RES, 887 k, 1%, 0.063 W, )

R33 1 887k 0402 CRCW0402887KFKED Vishay-Dale
AEC-Q200 Grade 0, 0402 Shay
RES, 499 k, 1%, 0.063 W, )

R34 1 499k 0402 CRCWO0402499KFKED Vishay-Dal
AEC-Q200 Grade 0, 0402 shay-ale
RES, 68.1 k, 1%, 0.063 W, .

R35 1 68.1k 0402 ° 0402 RC0402FR-0768K1L Yageo America
RES, 29.4 k, 1%, 0.063 W, )

R36 1 29.4k 0402 CRCWO040229K4FKED Vishay-Dale
AEC-Q200 Grade 0, 0402
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Designator Quantity Value Description Package Part Number Manufacturer |Alternate Alternate
Reference PartNumber Manufacturer

RES, 34.0 k, 1%, 0.063 W, .

R37 1 34.0k 0402 CRCW040234K0OFKED Vishay-Dale
AEC-Q200 Grade 0, 0402
RES, 3.57 k, 1%, 0.063 W, )

R41 1 3.57k 0402 CRCWO04023K57FKED Vishay-Dale
AEC-Q200 Grade 0, 0402 shay
RES, 19.6 k, 1%, 0.063 W, )

R42 1 19.6k 0402 CRCW040219K6FKED Vishay-Dal
AEC-Q200 Grade 0, 0402 shay-ale
RES, 100 k, 1%, 0.063 W, )

R44, R50, R51 3 100k 0402 CRCW0402100KFKED Vishay-Dal
AEC-Q200 Grade 0, 0402 shay-Lale
RES, 43.2 k, 1%, 0.063 W, )

R53 1 43.2k 0402 CRCW040243K2FKED Vishay-Dale
AEC-Q200 Grade 0, 0402
RES, 33.0, 1%, 0.063 W, Stackpole

R56, R57, R58, R59, R60 |5 33.0 0402 RMCF0402FT33R0 .
AEC-Q200 Grade 0, 0402 Electronics Inc
RES, 25.0 k, 0.1%, 0.05 W, )

R62 1 25.0k 0402 0402 PNMO0402E2502BST1 Vishay-Dale
RES, 4.99 k, 1%, 0.063 W, .

R64 1 4.99k 0402 CRCWO04024K99FKED Vishay-Dale
AEC-Q200 Grade 0, 0402
SWITCH TACTILE SPST- Omron Electronic

S1 1 3x1.6x2.5mm B3U-1000P
NO 0.05A 12V Components

hunt, 2.54 | hunt, 2.54
SH-J1, SH-J2 2 Shunt, 2.54mm, Gold, Shunt, 2.54mm. | 50900213421 Waurth Elektronik

Black

Black
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Designator

Quantity

Value

Description

Package
Reference

Part Number

Manufacturer

Alternate
PartNumber

Alternate
Manufacturer

TP1_1, TP1_2, TP1_3,
TP1_4, TP1_5, TP1_6,
TP1_7, TP1_8, TP2_1,
TP2 2, TP2_3, TP2 4,
TP2 5, TP2 6, TP2_7,
TP2_8, TP3_1, TP3_2,
TP3_3, TP3 4, TP3_5,
TP3 6, TP3_7, TP3_8,
TP4 1, TP4 2, TP4 3,
TP4_4, TP4 5, TP4 6,
TP4 7, TP4 8, TP5_1,
TP5 2, TP5_3, TP5_4,
TP5 5, TP5_6, TP5_7,
TP5_8, TP6, TP7, TP8,
TP, TP10, TP11, TP12,
TP13, TP14, TP15, TP16,
TP17, TP18, TP19, TP20,
TP21, TP22, TP23, TP24,
TP25, TP26, TP27, TP28,
TP29, TP30, TP31, TP32,
TP33, TP34, TP35, TP36,
TP37, TP38, TP39, TP40

75

Test Point, SMT

Test Point, SMT

S§2751-46R

Harwin

U1.1,U1_2,U1_3,U1 4,
U1.5,U1.6,U1 7,U1_8

I0-Link Device Transceiver
with Low Residual Voltage
and Integrated Surge
Protection

VSON10

TIOL112DRCR

Texas
Instruments

Uz, U4

40-V, 160-m? Quad-
Channel Industrial Smart
High-Side Switch

WQFN28

TPS274160BRLHR

Texas
Instruments

U3, U5, U8

Low-Power, Rail-to-Rail

In and Out, 1-MHz
Operational Amplifier,
DCKOO005A (SOT-SC70-5)

DCKO0005A

TLV9001IDCKT

Texas
Instruments

TLV9001IDCKR

Texas
Instruments

52 BOOSTXL-IOLINKM-8 EVM User's Guide

Copyright © 2023 Texas Instruments Incorporated

SLLU357 — MAY 2023

Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SLLU357
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLU357&partnum=BOOSTXL-IOLINKM-8

13 TEXAS

INSTRUMENTS
www.ti.com Hardware Design Files
Designator Quantity Value Description Package Part Number Manufacturer |Alternate Alternate
Reference PartNumber Manufacturer

Low-Voltage 24-Bit 12C and
SMBus I/0 Expander, 24
Outputs, 1.651t0 5.5V, -40 Texas

ueé 1 ) RGJ0032A TCAB6424ARGJR
to 85 degC, 32-pin UQFN Instruments
(RGJ), Green (RoHS & no
Sb/Br)
4.5V - 60V, 6A 29m? eFuse

ith R Polarit Te Te

u7 1 with Reverse Forarity RGE0024H TPS26631RGET exas TPS26631RGER | o>
Protection, RGE0024H Instruments Instruments
(VQFN-24)
LMR36503/06-Q1 Wide
| -V h Te LMR RFRP | Te

U9 1 nput 60-V Synchronous, RPEO009A LMR36503RFRPET exas 36503 exas
DC-DC Buck Converter, Instruments ER Instruments
RPEOO009A (VQFN-9)
8 input, wide 10-34V

igital-i ializer f Te Te

u10 1 digital-input serializer for |\ o5 o8e SNE5HVS883PWP exas exas
industrial digital inputs, Instruments Instruments
PWP0028E (TSSOP-28)
Single Buffer/Driver With Texas

U11, U12, U13 3 Open-Drain Output, DRYO0006A SN74LVC1G07DRYR Instruments
DRYO0006A (USON-6)
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