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CCEA4510 Evaluation Board

1. ABSTACT

The CCE4510 evaluation board is designed to evaluate and demonstrate the CCE4510 10-Link Master IC with
integrated frame handler.
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2. INTRODUCTION

The board is divided into two sections:

e |O-Link Section

The I0-Link section contains two CCE4510 including all necessary periphery to use the two CCE4510 for
IO-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
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Micro

controller LEDs
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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. FEATURE OVERVIEW

m  ARM Cortex-M3 Microcontroller m Two CCE4510 IO-Link Master Transceiver ICs
m On-Board 3.3V LDO m 4 10-Link channels
m 16 kB EEPROM m 4 Status LED indicators for 10-Link channels
m Programmable via USB or Serial Wire Debug m Additional on-board protection circuitry

(SWD) m All pins accessible via pin-headers
m  Status LED indicator o For microcontroller and 10-Link Master ICs
m  External NMOS gate drivers m Independent use of sections

24V supply voltage

5. GETTING STARTED

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

e Programming via USB
® Programming via SWD

To program via USB:

1. 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

a bk wDn

To program via SWD

1. Connect debug probe to SWD connector

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

4. Start programming with your preferred SDK

6. 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.
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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.
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Figure 2: Cutting Marks

|O-Link Section

The 10-Link section contains two CCE4510 10-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 IO-Link Master ICs, all relevant
pins of the CCE4510 ICs are connected to pin-headers JP3 and JP4.

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 (LED5). 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 AND LAYOUT

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.
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Connectors
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Schematic

=
E [ £ I 9 ] t £ z T
n Z/T #884s
Em“N @NEN:H@:ME ED2INOXLOTITIOENDIN
_ 2 TGS TSR STETTOT oI 5 el
CN P4FO0QEA] @TSH33D e“ﬁu—.—um>_|_u<mw_u WOILdIH3530 L E L
AU0LSIH NOSIN3d
an n
] LE2EN 1d]
s 15 R zs TS
=) Ed T 3 T e TITOT Zar + T alue
a
7 T 5] X9 8 :__c uu TTEg 5| 4 ™ =
- +35K35 TOXL Z
EFEEIs | @ T b ZwIs €| ©0 el
£ H THIXL = € 4
[ s
N300S0 HSB8L09Hd
N aNg ana . N g ana N
i T - & i T - &
i & s 2
E S S 5
o] elo nesiwer] sls| | nes/senr P olm nesaar] ol | | nes/suser
= =i = =i =
nes/Juet | &3] nas/4uet | o e3] Bl | Tea
i i e i) [ EEEEE
BEEBE
PG _ 23S FRE
e A . b
REE pEEREERE I 124 i
1-axOF 1-2xO7
ERE g ﬂﬂ:gm\n_ N 5E RBERRTE8  ya | g 5 5E HEZRETES
7-5:0= 5 T ) R . z-exO= .
3
7 | ¢ QS oS THTr T @ T
o ISOH T H
5TE & I50H . 5
- Zoa .ﬁ_um 3 TTI5 ' il 3 H
e-ax O ats+300 S . e-exOr—*5 ars+and ’ = !
2 = an ann [ 2 _— B
& T T en ? S 5} S T en 4
T-tx s e T-2x I — i
o 1|z | ™ Ml e 27 1swoas Or 1o | 17 ML [ 1 1o
gz ™ - T o —i s o1 am iy™* el I — s av g
mm—N = T Taxt [ : — T o N
. = oo > = vo .
4Oz 3 2I50H0 ZF 299 O 2-2xO7 i eI O
HERIER IS CESEE B sed HIRER A N= 5 TEsEE EL &8
1 ME — 1 o § —
£ H n6G/ A0t m H N85/ 4
MR (B BREene+ - MEEERE BE pRE
£-+xOx N £-z2xOx
2
g
] 73188 -
EITHT TIFD 2 e e,
Zl
mﬁ ..m,\,uﬂ oNe wﬁ m,\,ﬂ :ﬂ..
= bt = b T3 [ae)
E031 LEY
=i =] 4daT | 4081
ENE+ o ENET b
e
/8 T=eUUBRY] AUT-01 /T TeUdey] AUT-01
h h
B Z I E I g ¥ I B I z I T

icl

Schemati

Figure 4

Page 6

RENESAS

Feb 28, 2022



CCEA4510 Evaluation Board User Manual

B8 I Z | El g ¥ 4 T
£/ He8Yg
BGi7 OZRZTOER E2INOALODOTTIOHIIN
Zn pi=oa=ns o15p300 | o SAIHIIAILYIUD
ang ,m ang ang oNg C1IHIHEZT 4TLHD
IS
55N
-
T W a3
G
oy B dit
T 4 R L e - s
THLNT T LR | JupeT 86/ AT =
ZZ o0 T B0Id S
1500 10T 5} [l 2 g ™ -
2} TSURTSEH g g B 4
=7 [TTI5 580 v
= Rt — lon A S — J o ] 00 = |
ARTIE | [Sran _asn ENE+ 10 roE @
ATITAS | [ T¥ss 0 £sseuL & 4 w8
n & 2N ® E
E R =
V<
ol
ang
hts Ul
=70 -
al 8FOECELSTId 272
TS oo 7] ELN07Z125/279308/97800d E7B004/57001d
- V.nmumhmmm‘m T-8006/ 2 B0ld ¥~0004/+7B01d Supat HMd~TN
o | EMET  Iepp=cmm—e-| 00L/0 @30u/8 aDId £LN0TTLIS/G-6I04/E"801d
e o) &7 W da3un £1A07T135/9” AJ04/Z 801
m_‘j N3 +1N0TALIS/ £~ AI0L,/ T A0Id 3T woan
101/T T0H/6601d LMD BLIS/GT BO0H/@ B0ld :
TI T SITIFIS 27 - -
T 511076195/8T60Id #LN0™ZLI5/E1"ZdUI/6Z 0010 5 mm z-aan
ans dHIT0N 9T d 43N 1 TdUDY/8Z_B0Id o ong S o
5T crne+  BTROE ZTI0H/BT_ B0rd Td =
< H—A0-4-TA-SAT-HS14 T £7TI04/TT7B0Td ELNOTE205/61 BdUIY, = a Lvan
“ T 1N0~380/2T - B0Id #17BdWOY/S5Z700Id he] ¥
9TF0u/ET"@0Ld 911078105/+2_00Id - @
STINO™TLIS/ 2 TI06/+T7801d 057221 /E2001d & 5
§-T004/5T_80Id 1357832122 801d
57T04/5T 8008 S| vssn
uo~asn @
NI LK do—asn M TF £7550
@ LnoTeLx TZT0Id/ 13534 ar z7ssn
z Lga L/ 32T B0ld SHL/8LN0™TLIS/02 @014 /01015 g ssn
4OL/6T"BO0Id/ A 1S 1N0x318 -
NIX31d S 8FOHME+STId
NN S
_.n_
=
=
w
&
gsg OMS gSN YHIn €l X383407 dXN
8 Z El 5] + 4 T

ic 2

Schemati

Figure 5

Page 7

RENESAS

Feb 28, 2022



CCEA4510 Evaluation Board User Manual

Figure 6: Layout TOP
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Figure 9: Layout BOTTOM
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9. BILL OF MATERIALS

Part Value / Description Manufacturer Manufacturer Part 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, D11, TVS-Diode 33V NXP PTVS33VS1UR,115

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 LED2,LEDS, LED Orange geSrI:iﬁgAnc?upct%rs ne. LO L29K-H2L1-24-Z

LED5 LED Green gesnfiﬁg/lnc?upctt%rs Inc. LG L29K-F2J1-24-Z

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

R5,R6 2k 75V 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 3.3 V SOT223-1 NXP TDA3663/N1,135

U3,uUs IO-Link Master Transceiver Dialog Semiconductor CCE4510_QFN48

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

u7 EEPROM 16 kB I2C 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'“'ME’GMHZ'w'

v2 Crystal 12 MHz ABRACON #BMSG'Q'OOOMHZ'B'DZY'
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10. REVISION HISTORY
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1 03-Mar-2020 Initial version.
2 28-Jan-2022 Rebrand
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IMPORTANT NOTICE AND DISCLAIMER
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