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Abstract

The CCE4510 evaluation board is designed to evaluate the CCE4510 IO-Link Master IC with
integrated Frame Handler
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1 References

[1] CCE4510, Datasheet, Dialog Semiconductor.
[2] LPC1549JBD48QL, Datasheet, NXP.
[3] 10-Link Interface and System Specification V1.1.2, 10-Link Community.

2 Introduction

The board is divided into two sections:

e |[O-Link Section

The 10-Link section contains two CCE4510 including all necessary periphery to use the two
CCE4510 for I0-Link communication.

e MCU Section

The MCU section contains a LPC1549 32-bit ARM Cortex-M3 microcontroller from NXP to control
the CCE4510 Master ICs. The MCU is powered by an LDO with 3.3 V output voltage.

For maximum flexibility, the sections can be used separately and independently from each other.
This allows to evaluate the CCE4510 Master IC with every suitable MCU.

The evaluation board is compliant to 10-Link Interface and System Specification V1.1.2

CCE4510 Evaluation Board

PI 10-Link . Two-channel

EEPROM <» CCE4510 |O-Link interface

'

Micro

controller LEDs

t

Status LED <—— 10-Link > Two-channel

CCE4510 IO-Link interface

SWD /USB

Figure 1: System Diagram

3 System Requirements
The CCE4510 evaluation board is ready to use with a preinstalled 10-Link master stack.
To get started, the following tools are required:

e Power Supply 24V
e USB Cable (Micro USB type B)
e Debug probe (for programming via SWD)
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4

5

Feature Overview

Two CCE4510 I0-Link Master Transceiver ICs
4 10-Link channels

4 Status LED indicators for 10-Link channels
Programmable via USB or Serial Wire Debug Additional on-board protection circuitry

(SWD) All pins accessible via pin-headers

Status LED indicator o For microcontroller and 10-Link Master ICs

External NMOS gate drivers m Independent use of sections
24V supply voltage

ARM Cortex-M3 Microcontroller
On-Board 3.3V LDO
16 kB EEPROM

Getting Started

There are two different possibilities to program the CCE4510 evaluation board:

Programming via USB
Programming via SWD

To program via USB:

1.

a bk~

Connect pin MAS_INT (JP1 pin 5) to GND

Connect USB to PC

Power on the Evaluation Board (24V)

The microcontroller will now be recognized as USB mass storage
Copy any program on the microcontroller

To program via SWD

1.

2.
3.
4

6

Connect debug probe to SWD connector

Connect USB to PC (USB 5V supply is needed) OR Connect USB_VBUS (JP1 pin 3) to +3.3V
Power on the Evaluation Board (24V)

Start programming with your preferred SDK

Power Supply

The CCE4510 Evaluation Board needs a 24 V power supply connected to JP2 pins 23 / 24. An on-
board 3.3 V LDO (placed on the MCU section) supplies the microcontroller as well as the CCE4510
ICs.

When using the 10-Link section independently from the MCU section it must be ensured that both
voltages (3.3 V and 24 V) are present at the 10-Link section.

User Manual Revision 1 03-Mar-2020
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7 Sections of the CCE4510 Evaluation Board
The CCE4510 Evaluation Board is divided into two sections.

Both sections can be used in combination with an IO-Link Master software stack to evaluate a fully
functional, ready-to-use |O-Link Master.

If required, both sections can also be used independently of each other. The connection between the
sections can be disconnected by cutting them open between the cutting marks (see Figure 2). Make
sure not to break the evaluation board in this process.

To reestablish the connections, pin-headers with 2.54 mm pitch can be used.

cutting marks
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Figure 2: Cutting Marks

7.1 10-Link Section

The 10-Link section contains two CCE4510 IO-Link master ICs, external NMOS gate drivers (U4,
U6), four LED indicators for channel activities and protection circuitry. Each 10-Link channel (L+, CQ,
L-) can be accessed via a terminal block (X2, X3, X4, X5). For maximum accessibility to the
CCE4510 I0-Link Master ICs, all relevant pins of the CCE4510 ICs are connected to pin-headers
JP3 and JP4.

7.2 MCU Section

The MCU section contains an ARM Cortex-M3 processor from NXP (LPC1549), a 3.3 V LDO (U2) for
power supply, a 16 kB EEPROM (U7) and a status LED (LEDS5). The microcontroller can be
programmed via USB (mass storage device) or via SWD. For maximum accessibility of the

LPC1549, all relevant pins are connected to pin-headers JP1 and JP2.
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8 Schematic und Layout

8.1 Connectors

Figure 3 shows all connectors of the CCE4510 Evaluation Board. It is possible to access all pins of
the MCU and the CCE4510 master ICs through these connectors.

2 8x.-2
~
= R SRZaox - Mo
>|o|o‘o|o| II_|>|$ NNZ =8 S ﬁ‘qurvﬂﬁﬁ
Soegecosd2din ooGoxwzz?2 DDu_lx(DzzD
IR — w5 XX >x0®@uLw=Z > Cﬂu.lu.lz
\OD&&&&DEZED_in:r—I—w>mmLD [ G} ~
vy /
P1 1P3 Jp4
ngm-—cmomgdmw O o o S e N m m = ™
Zz RS8R0 g SEESsEES EEQEUEEE
WOooo+ 1+3Y0=2 axkFzg gL axFE <Lg
coo 4 lvn @~ = Z00oE = ©OE
X1 aaa = 2-:: 5 ]
& EE =
] -
A
ITAG
(v}
UsB
& _
= 5. = z
2 oRE =
ng Elolgoomi’
|
sz 3z7%zzzaz0
mD:ZGm_CL_RDRD+>
P2 LR LY 2] %1% %] %)%,
I (
Ny
—OQO+—‘ HDQM"‘ + N e+ R s
S288383%x=2z223 g~ gl 33 = - 33
703 Sano0Tqg O O O O
w _‘|_I_|I -
2ee g
>
Figure 3: Connectors
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8.3 Layout
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Figure 7: Layout MID1 (Supply)
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9 Bill of Material

Manufacturer Part

Part Value / Description Manufacturer Number

C1,C2,c20,C21 18 pF 50V COG 5 % 0603 Any Any

C3,C4,C9,C10 10 nF 50V X7R 10 % 0603 Any Any

C5,C6,C11,C12,

C15,C17,C18,C19, 100 nF 50V X7R 10 % 0603 Any Any

C22,C23

C7,C8,C13,C14 4.7 nF 50V X7R 10 % 0805 Any Any

C16 1 UF 50V X5R 10 % 0603 Any Any

D1 Shottky-Diode 40V 2A NXP PMEG4020ER,115

D2, D3, D4, D5, D6,

D7, D8, D9, D10, TVS-Diode 33V NXP PTVS33VS1UR,115

D11, D12, D13

JP1,JP2 Pin Header 24-Pin 2.54 mm Any Any

JP3,JP4 Pin Header 16-Pin 2.54 mm Any Any

l[Elef LED2LED3. || £p orange gfr':i/ég"ngup;toors ne. | LO L29K-H2L1-24-Z

LEDS LED Green gSnTi/égﬂnc?up;?ors ine. | LG L29K-F2J1-24-

R1,R2,R3,R4 0.5R 100V 100 mW 1 % 0603 Any Any

R5,R6 2k75V 100 mW 1 % 0603 Any Any

R7,R8,R9 1k75V 100 mW 1 % 0603 Any Any

R10 12k 75V 100 mW 1 % 0603 Any Any

Ul Microcontroller LPC1549 NXP LPC1549JBD48QL

u2 LDO TDA3663 3.3V SOT223-1 | NXP TDA3663/N1,135

10-Link Master Transceiver Dialog CCE4510_QFN48

U3,uUs Semiconductor

U4,U6 Dual-MOSFET n-channel 60 V NXP PMGD780SN

u7 EEPROM 16 kB I1°C ON Semiconductor CAT24C128HU4IGT3

USB Micro USB-B Connector WURTH Elektronik 629105150521

X1 SMT Micro Header SAMTEC FTSH-105-01-F-DV-K

X2,X3,X4,X5 Wire-to-Board Connector METZ CONNECT 31059103

vi Crystal 14.7456 MHz ABRACON gg’\"{"ﬁG'M'M%MHZ'w'

v2 Crystal 12 MHz ABRACON gg&ie-lz.ooowz-ls-
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Status Definitions

Status Definition

DRAET The content of this document is under review and subject to formal approval, which may result in modifications or
additions.

APPROVED The content of this document has been approved for publication.

or unmarked

Disclaimer

Unless otherwise agreed in writing, the Dialog Semiconductor products (and any associated software) referred to in this document are not
designed, authorized or warranted to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications
where failure or malfunction of a Dialog Semiconductor product (or associated software) can reasonably be expected to result in personal injury,
death or severe property or environmental damage. Dialog Semiconductor and its suppliers accept no liability for inclusion and/or use of Dialog
Semiconductor products (and any associated software) in such equipment or applications and therefore such inclusion and/or use is at the
customer’s own risk.

Information in this document is believed to be accurate and reliable. However, Dialog Semiconductor does not give any representations or
warranties, express or implied, as to the accuracy or completeness of such information. Dialog Semiconductor furthermore takes no
responsibility whatsoever for the content in this document if provided by any information source outside of Dialog Semiconductor.

Dialog Semiconductor reserves the right to change without notice the information published in this document, including, without limitation, the
specification and the design of the related semiconductor products, software and applications. Notwithstanding the foregoing, for any automotive
grade version of the device, Dialog Semiconductor reserves the right to change the information published in this document, including, without
limitation, the specification and the design of the related semiconductor products, software and applications, in accordance with its standard
automotive change notification process.

Applications, software, and semiconductor products described in this document are for illustrative purposes only. Dialog Semiconductor makes
no representation or warranty that such applications, software and semiconductor products will be suitable for the specified use without further
testing or modification. Unless otherwise agreed in writing, such testing or modification is the sole responsibility of the customer and Dialog
Semiconductor excludes all liability in this respect.

Nothing in this document may be construed as a license for customer to use the Dialog Semiconductor products, software and applications
referred to in this document. Such license must be separately sought by customer with Dialog Semiconductor.

All use of Dialog Semiconductor products, software and applications referred to in this document is subject to Dialog Semiconductor's Standard
Terms and Conditions of Sale, available on the company website (www.dialog-semiconductor.com) unless otherwise stated.

Dialog, Dialog Semiconductor and the Dialog logo are trademarks of Dialog Semiconductor Plc or its subsidiaries. All other product or service
names and marks are the property of their respective owners.

© 2020 Dialog Semiconductor. All rights reserved.

RoHS Compliance
Dialog Semiconductor’s suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of the European

Parliament on the restriction of the use of certain hazardous substances in electrical and electronic equipment. RoHS certificates from our
suppliers are available on request.
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