i
MICROCHIP

Regional Training Centers

Microchip Ethercat

LAN9252




Mfa{?cmp %}5%‘:‘3}[6[»

Z N

Regional Training
Centers

o LAN9252 HH

e SSC Help link
¢ Application Note ET9300 (EtherCAT Slave Stack Code)
¢ EtherCAT Slave Design Quick Guide

e EtherCAT Communication

e TWINCAT user manual

e MPLABX and PIC kit 3 user manual

e LAN9252 SDK application note

e Microchip (LAN9252 %i3EFfi})

e Microchip (EVB-LAN9252-HBI &5 FH 355 )

e Microchip (PIC32MX ¥3EF1f)
e Microchip {(LAN9252 EEPROM FEMIZEFE )
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Ik

o LAN92521474

o TWINCAT Iz E/IMASTERIHMEZ=HEX,
e PDO mapping excel and SSC flow

e EEPROM programming

e MPLABX jifg

e PLC Structure text code basic

e UART/MIO/ADC application

e APPL_ application code briefing

e Handon

e Q&A, dismiss
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e Mail box /SDO application (XOE)
¢+ EOE, SOE,FOE,VOE application

e Hardware FX application
e Deep HBI mode operation (porting to other SOC)
e Advance application
¢ FSOE
¢+ MCM
¢ Power quality distribution
Motion control

. ﬁﬂ%ﬁ%gJ:LAB sl R e 5 AR ARG FAE
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A&

TWINCAT Iiiy:% E/MASTERIGAEEF K,
PDO mapping excel and SSC flow

EEPROM programming
MPLABX i 2
PLC Structure text code basic
UART/MIO/ADC application
APPL_ application code briefing
Hand on
Q&A , dismiss

© 2015 Microchip Technology Taiwan. All Rights Reserved.



Mf{‘\ Before we start
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o {REEA (ETG) iRyt IRUEAEERGEEESET TR Check ifu
have ETG account to access ETG database to get all tool set and
document

e Application contact 2>
https://www.ethercat.org/en/membership application.html

o EHYF SSC tool and TWINCAT in this course

o MY MPLAB X tooling set
e An HBI-EVB is encourage to have via M-direct

© 2015 Mibrochip Technology Taiwan. All Rights Reserved.



o About LAN9252
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L Features
/Target Applications \

~  2/3-port EtherCAT® slave controller

> 3 Field Bus Memory management Units
> 4 Sync managers

>  Interfaces to most 8/16/32-bit embedded
controllers
> 8/16 bit Asynchronous interface
- SPI/SQI up to 80 MHz (PIC32MZ)

>  Dual integrated 10/100 PHY’s
- Auto-MDIX

\ J » Cable Diagnostics Open, Short,
Cable length detection

> Low power mode
> 1.6V to 3.6V variable I/O voltage
~ |EEE 802.3u 100Base-FX Fiber Interface

Integrated 1.2V regulator enables single
3.3V supply

. LAN9252: 64-pin QFN / TQFP-EP

Commercial (0 to +85C)
Industrial (-40 to +85C) and
Extended temp. (-40 to +105C) g
supported
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meracie ] AN9252 ESC Architecture

Centers
o LAN9252 is the ESC with 2 internal PHYs
EtherCAT Slave
Micro Controller Individual
il Hardware licati
Micro Processor M e Application
(Motors, Sensors) Layer
PDI Interface
EtherCAT o EtherCAT Slave Controller 12C EEPROM Data Link
LEDs (ESC) <™ (ESC Config Data) Layer
A A
LANS252
# T | J o Metwork
2 PHY PHY I— E _w Interface /
ar B i Physical
= INPUT OuUTPUT = Layer
PORT PORT
____.-"
Ethernet cable Ethernet c "ﬁ;
EtherCAT Slave
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o

/ \ indox GOS0 51 DataType Namo Dol Min Max WOC DS Access s
//0x6nnx Input Data of the Module (0x6000 - Ox6FFF)
' | 0x6000 RECORD Results o
System Manager 1 UINT  Result1 o tx
: z 2 UINT Result 2 o x
| Configuration I 3. BOOLEANToggle oo«
I — /0 I J/0x7nnx ompmDataofpm{Module(0x7000—nx7FFF)
0x7000 RECORD Setpoint Values o
I - | e b
— /I i -
C/C++ T —— .
I - MC I 1 INT Inc 1 w
I - chlc I application definition 55C 0D Tool SSC based application files
| — Safety |
— others € - '
: ' 25— — B
| | :
I II ,C 6 1 1 3 1 - B Figure 52: SSC OD Tool workflow
| I
| [ it 1 |
1 = | application
o
N — e 1T -
SN e emem=m—=m——- CANopen service (CoE)
Object dictionary
MaSter EtherCAT Application layer
Sta:e_ PR (CANopen DS402)
Machine (SDO) PDO mapping

4 G m e m O ry S p a Ce | Registers ‘ | Mailbox | | Process data |

| FMMU 2 ‘ l FMMU 0 ‘ | FMMU 1 | Data link layer
(EtherCAT)

|Syr1cMan Ul [SyncMan 1| lSyncMan 2‘ |SyncMan 3|
EtherCAT data link layer

EtherCAT physical layer

© 2015 Microchip Technology Taiwan. All Rights Reserved.




ﬂ{?

MICROCHIP EtherCAT — Application Layer
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HuC

LY mlﬂ mp’ m e

T

n 4 1 1
Mailbox DLL ;

Process Data Interface (UC, SPI)

’C

ESC LIITTY

SyncMan0 MbxOut SyncMan1 Mbxin RSyncMan2f§j SyncMan3

vy
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Slave 3
pC
[ EsC )
[ DPRAM
SM2 (Outputs) M3 (Inputs)
T L
Slave 1 | Slave 2 FMMU 1 {Outputs) FMMU2 (Inputs) Slave 4 |
T G Registers DO 1
Tec ) I ec : : o iEeR
''''''''''''''''''''''''''' | -.-Il.llII.IIIJII|.||||.|||.|.|||.|||_|||_||||_||_-__ . r—"—'—"—'—"—I—|'—"—'—'—
A & B B N
AT X A
EtherCAT 1 ' :
Master | SN e e £ 4
f v
EernetHeader (B Cmd e | Adrogica [Length Data Data FCS
ern eader HDH ¢ WM cical | l'llﬂ'l Data m1 || Dat | N3
[1 ; ]
; Logical Process Image
T
EtherCAT Datagram
| J
||
EtherCAT Frame

Figure 7: Mapping Example of Process Data with FMMU
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7z EtherCAT®:Network
MicRacHIP Architecture
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EtherCAT EtherCAT Network EtherCAT
Master Information File (ENI) Configuration Tool

& “-xml

a

EtherCAT Slave EtherCAT Slave EtherCAT Slave
Information File (ESI) Information File (ESI) Information File (ESI)
* xml * xml * xml
EtherCAT Slave EtherCAT Slave EtherCAT Slave
EtherCAT Slave EtherCAT Slave EtherCAT Slave
Architecture Architecture Architecture

7

NW Interface @ @ NW Interface @ @ NW Interface @
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o ETHERCATE T%I4&f&E ARG

¢ INIT, PRE-OP, OP, Safe-OP

¢ PDOMIfEiZ, H7AOP mode A ZIFHEHY

¢ SDOT=R[EPRE-OP and Safe OP ##fE
ETWINCAT 1, 5 Fl| AR REAR A A B e vh 2 A5 1B 5 TAF

o
]

o

L G BiherCA e Startup -Onine | Online
- Solution ‘TwinCAT Project' (1 project) — l L |DC E . D:al [L‘qE — .
+ @il TWinCAT Project2 State Machine
@l svstem (k) (Bootstmo ]
& moTion 5 ia . Curert State. oP
@ e Pre-Op | | SefeOp J
- i ~ Requested State oP
4 SAFETY |Op. | Gear Emor |
Cos
« @vo OLL Status
4 "5z Devi
" Pot A Camier / Open
a ¥ Device 2 (EtherCAT)

%% Image Pot B No Camer / Closed
28 Image-Info — -
;‘. SyncUnits
4 Inputs
#1 Frm0State
#1 FrmDWeState File Access over BtherCAT
¥ Frm0InputToggle | Download... | [ Upload
¥ SlaveCount
¥ DevState
2 [ Outputs
& Frm0Ctrl
B Frm0WeCtrl

& DevCtrl
& InfoData
43 Box1 (PIC32 EtherCAT Slave)
5% Mappings

Name Online Type Size >Addr... In/Out Userll
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Process

/N

lAI AOlDI TDO

/

|

|

|

! ,

, IEC61131-3
|

|

|

l

_—— e . e e e e e P

CPU (GPIO/ADC/Application)

I Sync/Latch/INT (DC) I PDI (SPI/SQI/HBI)
Ethercat MAC
Stand alone CPU
With configurater Next slave node
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16
Wave high sign
|Ac|:u;1[ position feedback
4 feedback
Master station Slave | Cery Tall
(target position i interface d::r} s | [Servo gl Srew
value) Dsp |, motor i
Encoder Wave high

SENS0OrSs

T feedback .
Position test

2 sensors feedback| Push board

8 Network

interface
board2

Network
interface

board 1

)i
apou
o] I

apou
I

P i i
| l I
I Vi i
I P I
I 1l I
! 11 s = ==
i i i : ==/ ==
1 il 1 i =
i i i i =
i i . i = ==, =z =
i 16-bit PIC DSP & ; 16 bit PIC DSP E & £%a g 2
! Nl 1 I = = = et =
: & - j I [ T T T
! . : — = = = =
| i ; | Z 852 2 B Z
i /D converte | [Pulse signals R converter| | Pulse signals | L |AD converter| [Pulse signals : = =
i and amplifier-| | nterface i1 [pndamplifier-| | interface i |and amplifier-| | interface i % & ==
i | filter circuit | | circuit i1 | filter circuit circuit 1| filter circuit circuit i = = S=8
| 1 I ST S i AF s—ar L
! ﬁ J\} ' Multplexer ?‘ el x Multiplexer ! % -
! . 1 ] : . ! 3
! Servo driver 1 Servo driver Servo driver I '—’-T
| HoLU L] | Ext
! i i Sz Sg
i L P glel: o i EEESE
| B L3055 | T3
| y = ] =1 \ =
: || 1 L g)g)| : T2
| HECELEE i glgl 3 ; =
N 1 (. s NN, S [ i =
1# slave station 2# slave station 10# slave station 1‘3—; .
= ==
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Condition Monitoring of wind turbines based on vibration analysis

“If you can hear it
we can measure it.”

Condition Monitoring System

V |ra|on
I emperau re

EOCI, OSI IDII
Current, Voltage

Fieldbus

Data calculation

'
)
s

k=
©
==

| EthercAT~

Pre Calculation

Software Pre Calculation

Output 1

Data calculation Easy TurbineAnalyzer is a new measuring and analysis technique developed by the Danish company Orto-
sense in collaboration with Beckhoff. This innovative technology enables reliable and effident monitoring
of wind turbines. The system, which is based on vibration analysis, provides high-precision measurement
results and enables early detection of wear and faults on wind turbines. This means that expensive repairs
and prolonged downtime can be avoided, significantly reduding the repair and maintenance costs over the
life cycle of a wind turbine.

Output

http://timestranscript.canadaeast.com/gallery

Condition Monitoring
of Rotating Electrical
Machines

allworldcars.com

© SmartSignal Corporation 2009

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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. Material feeding
Muting

Two-Hand control

Protection of workspace
e.g. with Laser scanner

Emergency
stop

Operator
Diagnosis

Safely-limited
Position / Speed

ke id‘:itiwt)e!nance
with
Interlocking
Safety guard

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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Smart Grid Smart Building Smart Logistics Smart Mobility
|

Internet of Things/Services

Cloud Computing

Big Data

ADS, OPC UA
Cloud connectivity H
MES/ERP =
- RS L
e i EmnEm
Engineering Smart Factory Srart Factory Smart Factory Srart Factory Smart Factory H

Erigineering —

EAP ADS, OPC UA

MESIERP connectivity [l

Control and
diagnaostics

PC Control L
e E DVIUSE
g LT
= (o4 === e

PC-based control [}

Human Machine Interface (A1) [ EtherCAT

Fieldbus i |

T [

RFD reacer [

Flexible transport system H

Paweer Moritoring

Condition Maritoring m

Drilling stations m

‘ Pick-and-place robot n—g m Weighing station (b8 Control and diagnostics — ﬂ Conitrol and diagnostics —

Product trarsport n—
4 Wearabla Devices Makile Devices (smartphories, tablet PCs)

BECKHOFF New Automation Technology Wi Tesary o e o mats Reical danges. Wa resenvc e Tight to mak tedrical danges. BECKHOFF New Automation Technology
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BUREE R B e H R
meRBTHAERNENER
BT LR R RS P
& R0 A R AR R ARl
|
AR AT OB A I
EF e RS

R 14D BER EHI i
t | | |
1 p
-~ ol M
o
|
0L
1 v
= 5
FhEE, Finil, MKTAG
and ART+COM AG. {E[H
» 7 £ CO525 Tlk PC E AD/SD 5, Alterface SA., t EEmmE,
o b A R HEBIEA N
= EtherCAT {4 28 EK1100 ) o Ra R Tk PC
= EtherCAT 3 T #8h - % 1o - ST PCCSI02
sl 5 = EtherCAT #1225 E1100 F1 = OXI000 AL HIE
= 1216 - T E ELT200 B » EtherCAT i 4 £ 5 EK1110 1o
= 1216 -iF Sl mE R T AL ¥ = EtherCAT IO 4§ THIE: (#F @R = LR R 7 BCI000 Rl SR
| AMIIZT = 8 T ) TR
B = EtherCAT 5 43 T 1 B
= TwinCAT NC PTP Bt » ERESHF EMERES ST AL R = TwinCAT PLC
= TWinCAT NC Sttt = TwinCAT PLC M. {E[, VATach Ein EBG, SUF|

= TwinCAT 110
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LAN9252- DIG-IO Interface
Port EtherCAT Slave Controller with DIGIO Interface
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Starter Kit PIC32 + LAN9252
th Integrated EtherCAT PHY’s & PIC32MX uC I/F

2-Port ESC wi
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Starter Kit LAN9252 for Explorer 16
MICROCHIP

Regional Training
Centers

o Evaluate with PIC24 and dsPIC33F platform

[ Fllll{_L-'lllli‘-_||||1|l_|||.l

:'_r-..l }II 4- . I

il

Slelalals

1 4 1‘
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MICROCHIP
3-Port ESC with Integrated Ethernet PHYs -w\ SPI/SQI uC Interface
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I93EF 14

[ChT‘n"-lTCE 7]

REV-1

=
o
v
o
n
o
o
x
=
-
-
=
s
i

14.0 CHIP MODE| CONFIGURATION
The mode of the chip is controlled by the chip_mods_strap]1:0] {CHIP_MODEL/CHIP_MODEQ) hard-strap as follows:

TABLE 14-1: CHIP MODE SELECTION

CHIP_MODE[1:0] Mode
00 2 port made. Port 0 = PHY A, Port 1= PHY B
D1 RESERVED
10 3 port downstream mode. Port 0 = PHY &, Port 1= PHY B, Port 2 = Mil
1 3 port upsiream mods. Port 0 = MIl, Port 1 = PHY B, Port 2 = PHY &

Cnee the mode of the chip iz selected, the Process Data Interface (PD1) in use is selected by the PDI Conirel Register
(0x0140). The valid choices are as follows:

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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Mlc:oycmp ort Connection
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Z 8 14.0 CHIP MODE|CONFIGURATION
% E The mode of the chip is controlied by the chip_mode_sfrag]1:0] {CHIP_MODEL/CHIP MODED) hard-strap as follows:
5 E 8
2 g : TABLE 14-1: CHIP MODE SELECTION
- = 2 & 2
2 2 8 § §F
oM R A CHIP_MODE[1:0] Mode
SRBEE
o O uEACTEDY O oo 2 port mode. Port 0= PHY A, Port 1=PHY B
i7 | VDDIO 01 RESERVED
48 | LINKACTLEDLT EEROnE 10 3 port downstream mede. Port 0 = PHY A, Port 1 = PHY B, Port 2 =MIl
(45 | RUNLED/E2PSIZE
1 2 port upsiream mode. Port 0 = MIl, Port 1 = PHY B, Port 2 = PHY &
P G| me
T 3| FRSCTITCR L. ) . }
Cnce the mode of the chip is selected, the Process Data Interface (PO in use is sslected by the PDI Confre! Register
; . (0x0140). The valid choices are as follows:
w fiber
"!Regimrs
s
wi fiber
":!Registers

Mode =10

Mode =11

Port 0 always connect
to master

© 2015 Microchip Technology Taiwan. All Rights Reserved.




4-Port ESC with Integrated Ethernet PHYs -w\ SPI/SQI uC Interface

LAN9252 EVB
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4 port Connection

Center=
Downstream Mode =10
MII_LINK =0 when MI_LINKPOL = 0
Port 0 - Phy A| < = Master - -
MII_LINK =1 when MI_LINKPOL = 1
FIGURE 12-6: ETHERCAT BACK-TO-BRCK MIl CONNECTION
LAN9252
Port1-Phy B| < 3 Slave
y LANg252 vbDio LAN9252
N | OSCI  MII_CLK2S 't MIL_RXCLK ~ OSCI —— 3
== | =
_— o T |losco  MIL_LINK MII_LINK osco | =
Port 2 - Mil :>mn<: Port 0 - Mil MILRXCLK MII_CLK25
— MII_RXDV MII_TXEN
MII_RXD(3:0] MII_TXD|[3:0]
MII_RXER e_L
Port 1 — Phy B| G— Slave towards towards
Master (downstream mode) (upstream mode) other
LAN9252 MII_TXEN MII_RXDV salves
MILTXD([3:0] MII_RXD[3:0]
10ns \ | TXshift VDDIO [ MILRXER it |/ 10ms
20 ns configuration $ $ configuration 20 ns
— MII_MDIO MII_MDIO
E‘thEI'CATo ¢ MII_MDC (—* A— MII_MDC
- —— sl
Port2-Phy A ave RST# I RST#
1

Upstream Mode = 11

Mode =10 Mode =11

1-PHY

2-PHY
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o THIEFE (DC) TEE KT —(EEN 2RI EEE —2, BEE—ER
b= E-2Reference clock
o DCIRHLLITINRE
o Z4RHERE ¢ 11£2000.1.1+5004F(64 bit @ “ns” ) Or 4.2S (32bit @
“ns”)
SZ i
NG gEdrift, compensation, wire delay offset ..
o [FEIZERE—(EREL I RRYOUTPUT/ INPUT#AT
o FH[E>Free Run
o A Jitter HY[E>P=>Sync to Sync manager
o HEEME-> Sync to DC

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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SYNC/LATCH are multiplexed on the same pin .
LATCH

e The EtherCAT Core provides two input pins (LATCHO and LATCH1) which
are used for time stamping of external events.

e Both rising edge and falling edge time stamps are recorded.

e These pins are shared with the SYNCO0 and SYNC1 output pins, which are
used to indicate the occurrence of time events

SYNC

e The SYNCO and SYNC1 states can be mapped into the State of DC SYNCO
and State of DC SYNC1 bits of the AL Event Request Register.

e The SYNCO and SYNC1 pulse length is controlled via the Pulse Length of
SyncSignals Register.

‘D 2015 Microchip Technology Taiwan. All Rights Reserved.



MICROCHIP Synchron|zat|on Wlth SOC
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~  Synchronization with Distributed Clock

Local application in yC can be triggered by PDI IRQ or polling the SM-Event
Register

Setting of Outputs or latching of inputs shall be triggered by Sync0-Signal from
ESC

PDI IRQ

© 2015 Microchip Technology Taiwan. All Rights Reserved.




MICROCHIP Synchronlza'uOn Wlth SOC
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1. Sync 0 Event is used for Synchronization
2. output process data mapping is triggered by the SM2 event
5.  ECAT_Application to set the output values

SM2 Event SyncO SM2 Event SyncO

< Cycle Time (0x1C32.2/0x1C33.2)

-

PDO_OutputMapping() ECAT_Application() PDO_InputMapping()

SEEFL

= f’ll--'l.ll'-

| Ill'u
Ou'fputs valid Inpu/‘s latch

1!

Calc and Copy Delay Time Delay Time Calc and Copy

I“'“E (0x1C32.9) (0x1C33.9) Time
(O0x1C32.6) (0x1C33.6)

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 34



o Synchronization- Disabled

MICROCHIP
Regional Training
+ With Sync disabled, outputs valid from each slave at different time.

Centers
A Cycla Tima
. 2
= o
Pl
Input
A Latcih
Crutputs
| walid Prepare ‘E
Inputs =3 L,
-
Fin
| SM Event Outputs
wvalid =
= z -—>
= =
M | M Event
1 Outputs
5 valid E
= =
M
SM Event jOutputs
walid
5 E
£ =
M B Frama
All o
: >
Input Latch

Slide 35
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+ With Sync enabled, outputs valid from each slave at same time.
Precise synchronization achieved between all slaves (<<1us)

o Synchronization- Enabled

e i Cycla Tima i
MASTER =
3 — e
-
DiC Sync
Signal
Input
o SM Evant I_ft_:h
Dwutputs
n Prepara — | Prapare B
= Outputs Inputs = s
-

Jitter

A
| s Even:

A
I:S-I'ﬁ Ewant i

F

ditter

Slide 36
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oF
gy

SSCHEE

—

o TETWINCATAHLESSE

TwinCAT Project3 ¢

) = = :
"3 Solution TwinCAT Project3’ (1 project) [seen [ooGa1] 5 [Rmsss ot sbety [ Goic O | s
4 [l TwinCAT Projects Operstion Mode DC -]
4 [l svsTEM r T <
L [ MedSefng |
Fle Project Tool Help ¥ License [ Advemedseting ]
4 @ Real-Time
Ojec n Slave Settings [ /O Idle Task |
PIC32 EtherCAT Slave Weane Valve Desoription B Tasks Adianced Sertings )
i’ T B
Generic e— HETEA A Y 5 TeCOM Objects d Distributed Clock
Hardware DC_SUPPORTED i & moTion
If an interrupt routine shall be called when gl rc Goatic Wols
ECAT_TIMER INT ! one of the Events in the AL Event Register 18 sareTy Opemticn Mode: DC x|
MIN_PD_CYCLE_TIME 0x18640 (0:220) changes, i ce- ¥ Enakle
this switch has 10 be defined 10 1 « @w sYCO e i
MAX_PD_CYCLE_TIME 0xC3500000 i e b e 4 "% Deviees Cyele Tims (s} SN Tat () Blfreerun cycle g
PD_OUTPUT_DELAY_TIME 0 If the AL Event register shall only be polled, S ol & e Usit O Heer Defnsd 0
PD_OUTPUT_CALC_AND_COPY_TL... 0x) ﬁx::‘ :” © b:;’)m‘* ol aaly e % Image-Info Usee Defioed +SYNCOCyele
suppo; 2 Synclnits WFEDC cyclef {3 » Elireerun 1000 [x0. = 0
PD_INFUT_CALC_AND_COPY_TIME 0o} o [ Inputs cycle lime By Bt T 3
1 Frm0State T Baged on Inout Reference
FD_INFUT_DELAY_TIME 00 gt o i
# FmOinputToggle #| Ensble SYNC 0 = 0 Bled to
# SlaveCount
# Devitate X
4 Tl Outputs STHCH
B Frm0CHl Svne Uit Cuele < Cycle Time ) 1000
W FrrOWeCrd & SYNCOCwle %1 | Shift Tame (us): ]
” & DevCid
Conflicts T InfoDats _| Enable EYNC |
© Info 4 Waming OError 4 @ Box1(PIC32 EtherCA]
GPIO_INPUTS prod)| ] Use as potential Refeoence Clock
W GPIO_OUTRUTS pd|
B WeState [ |
4 W InfoData =
# State
# AdsAddr
Load code defines finished o : g$:ﬁ;::'h
&% Mappings
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o Digital /0 Mode (DIGIO)
Supports 16 digital 1/O’s
16 Inputs
16 Outputs
Mixed Inputs/Outputs
16 Bi-directional
Provides six control signals for Handshake

e Microcontroller Mode
Supports HBI 8/16 bit parallel bus interface
Supports SPI/SQI modes.

f(? 2015 Microchip Technology Taiwan. All Rights Reserved.
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N,
SR E'i]-’ 21 ==
® 5] = 0 ~
3 - H -
TABLE 2: ESC EEPROM CONFIGURABLE REGISTERS
. . EEPROM
Register Bits Word / [Bits]
BYTE 0
PDI Control Register [7:0] Process Data Interface a/[7:0]
(0x0140)
12.14.24 PDI CONTROL REGISTER
Offset: 0140h Size: 8 bits
. i ECAT PDI
Bits Description Type Type Default
7.0 Process Data Interface RO RO 00h
Note 10
04h: Digital /0
80h: SPI
88h: HEI Multiplexed 1 Phase 8-hit
89h: HEI Multiplexed 1 Phase 16-bit
8Ah: HBI Multiplexed 2 Phase 8-bit
8Bh: HBI Multiplexed 2 Phase 16-bit
8Ch: HBI Indexed 8-bit
8Dh: HBI Indexed 16-bit
Others: RESERVED
Note 10:

rable Registers," on page 201 for additional information.

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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The default value of this field can be configured via EEPROM. Refer to Section 12.8, "EEPROM Configu-
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Pin HBEI Indexed HBI Multiplexed Diigital VO SPI with GPIO SP1with MII
Mumber | Mode Pin Name Mode Pin Name Mode Fin Name Mode Pin Name Mode Pin Hame
1 05CI
2 05C0
3 05CVDD12
4 05CVSS
5 VDD33
8 VDDCR
7 REG_EN
8 FXLOSEN
9 FXSDATXLOSATXSDENA
10 FXSDBFXLOSBEXSDENE
11 RST=
12 D2 AD2 SOF SIO2
13 Dl AD1 EQF SOVSIOL
14 VDDIO
15 D14 AD14 DIGIOS GPIS/GPOS MII_TXD3/
IX _SHIFTL
16 D13 AD13 DICIOT GPIT/GPOT MII_TXD2/
TX SHIFTO
17 i} ADD WD_STATE SI'SION
18 SYNCLLATCHI1
19 Do AD9 LATCH_IN SCK
20 1VDDIO
M D12 ADI2 DICIOS GPIA/GPOS MII_TXD1
22 D11 ADI1 DIGIOS GPIS/GPOS MII_TXDO
23 D10 AD1O DICIO4 GPI4/GPO4 MIO_TXEN
24 VDDCR
25 Al ALFLO OFE_EXT - MII_CLE2S
26 Al - DICION GPIIL/GPOL1 MII_RXDV
27 A4 - DICION GPIN2/GPOI12 MII_RXDd
28 cs DICIO12 GPILA/GPO13 MIT_RXD1
23 A2 ALFHI DICION GPIN0/GPOLD LINKACTLEDY
AOT LINKPOL
30 WR/ENB DICION4 GPIN4/GPOL4 MIT_RXD2

‘D 2015 Microchip Technology Taiwan. All }iights Reserved.

Pin HEIl Indexed HEI Multiplexed Digital WO 5P with GPIO SPI with Bl
Number Mode Pin Name Mode Pin Name Mode Pin Name Mode Pin Name Maode Pin Hame
£} ED/ED_WE DICIOLS GPIIS/GROLS LMII_RXD3

a2 VDDIO
33 AND1E ADI1s DIGIO® CPINGEROY MII REXER
34 SYNCOLATCHO
38 Da AD3 WD_TRIG SI03
36 Dd ADG DIGIOn CPINGROD MIT BECLE
ar VDDIO
38 VDDCR
] D7 ADT DIGIOL GPILGPOL MII_MDC
40 D3 AD3 DIGIO2 GPINGPOL MII_MDIO
4 TESTMODE
42 EESDATMS
43 EESCLTCE
44 IRQ
45 EUNLED/EIPSIZE
46 LINKACTLEDI'TDI'CHIP MODE]
47 VDDIO
48 LINKACTLEDN/TDO/CHIF MODED
48 D4 ADd DIGIOZ CPIZGRO3 MIT_LINKE
50 Ds ADS OUTVALID SC52
81 VDDIITXRX1
52 TENA
53 TXFA
fa4 EXNA
55 EXPA
56 VDDIZTX1
87 RBIAS
] VDDIIBLAS
50 VDDIITX2
&0 EXFPB
&1 RXNB
62 TXFB
63 TENB
G4 VDDIITERX?
E:;:zec Tss
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o fyiidebug T AMEFEEEH
¢ Thermal pad &2, if not > VDDCR = 1.6V and RST keep
cycling.
¢+ EEPROMJE:% 5512 byte, E2PSIZE - Hi

~ ®
s
A\ MicrocHP A3\ MicracHp
LAN9252 LAN9252
64-TQFP-EP ! 64- QFN
(Top View) i (Top View )
(Connect exposed pad to ground with a via field)
7 1 <
| { d pa‘d tsnground with a via field) i ‘1 (Connect exposed pa‘gﬁgmund with a via field)

icrochip Technology Taiwan. All Rights Reserved
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FIGURE 4-1: POWER CONNECTIONS { REGULATORS ENABLED FIGURE 4-2: POWER CONNECTIONS - REGULATORS DISABLED
12V
+18Vi :
+23V +12V1 o
Py 433V
1l ) m
10 Pad
T s —i} Risjulle] > 10 Pads - VDDCR |
+— VDDIO U WDDCR |
= +— VDDIO L
NDDIO
4
E voDIo Core Logic & +—
igi ¥DDIO Core Logic &
PHY digital i T PHY digital
s3av sy
”
'““";" ! -Izt" Core (" Internal 1.2V Core
It vDD33 | 33V PEINET L0y VDDCR . oD2a __|.agy Regulater 5y vDoCcR
I ™ ) (ouT) e it o ouT) 2 ”—J
L — el =nable sT0pE 1.0 pF —={ enable =
REG EN 0.1 RESR —
— {Internal 1.2 V Oscillator { Internal 1.2 V Oscillator
—_—— Regulator Regulator __
433V H2V 0SCVDDAZ L L33y szv| oscvooiz |
T L KU ouT) ! >Ny {ouT) ] I}—J
1 | enable ves =\ =nable vss =
- .
g" < Crystal Oscillator Crystal Oscillator _3
b)
) vss | v3s 3
To PHY1 05CYES To PHY1 _ OSCV3S
Magnetics -+ Magnetics m 1
i £ = (or separate 2.5V) YDA3T ~ =
(or separate 2.5V) I L voosaneaxi Ethernet PHY 1) — i\ T I A VDD2ITRRX . Elha::t PHY 1) vootzras b |
P L e o I VDDAIBIAS Ethemet Master
It o § Ethemnet Master
I g, e I &
= To PHY2
ToPHY2 ¢ Magnetics m
Magnetics m {or separate 2.5} Il 4 VDDaITXRX? o) EtnemstPHYZ § o vopizmee b |
{or separate 2.5V) ” 4y VDD3ITXRX2 o ) Ethernet FHY 2 _ VDDI2TX2 & ” L Analog I}—J

i S

vss
vss {exposed pad)
ftexposed pad) =

Note: Bypass and bulk caps as needed for PCB

I~
i

Bi(

MNote: Bypass and bulk caps as needed for PCB
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r--—-——-——-———— - - - - 7 /77 r-—— - —-——-— -
| || N |
| wossts | | TXIRX CT short to 3.3V | |
{(=2.34)
| | | And 22uF to GND B |
| I B ¥ |
| - I | I
W g 408 I |

| ahm é = = I | | I
— 5 « As close ds possible I
I s I

| II T
! | | =5 S | |
| Lamsas — I ] i |
I . / B il
| || n B |
| —_— I | R | | |
| | I e % 3 | | SWOLTI |
| | I ¥ [ ]!
I | | C--u--J' | | o = I
| | 01 oF, 2KV | | J; o uF, |
| | |
a | L 1

Locate the four 42.8 ohm Locate these thres Lacate all thess

differential terminaticns resistors and two caps components close to the
close to the LANS25Z close to the magnetics FJ45 connector
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FIGURE 18-4: RST# PIN CONFIGURATION STRAP LATCHING TIMING
Power Supplies 7/
il t;:lur::tt:l
f¢ trstiaa
RST# \ ‘L /
tcss_"_tcsh"‘
Configuration data Configuration \
Strap Pins =/
should be ready after t )
Power into Vopp + °::° i
Qutput Drive / 1) {

15ms (max) \

TABLE 1310: RST# PIN CONFIGURATION STRAP LATCHING TIMING VALUES

)ﬂ)ol Description Min Typ Max Units
toursta External power supplies at operational level to RST# deasser- 25 ms
tion
trstia RST# input assertion time 200 - - us
fees Configuration strap pins setup to RST# deassertion 200 - - ns
tesh Configuration strap pins hold after RST# deassertion 10 - - ns
todad Output drive after deassertion 3 - - us

Note:  The clock input must be stable prior to RST# deassertion.

Note: Device configuration straps are latched as a result of RST# assertion. Refer to Section 6.2.1, "Chip-Level
Resets," on page 39 for details.

Note:  Configuration strap latching and output drive timings shown assume that the Power-On reset has finished
first otherwise the timings in Section 18.6 4, "Power-On and Configuration Strap Timing" apply.

© 2015 Microchip Technology Taiwan. All Rights Reserved. 45
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TABLE 18-12: CRYSTAL SPECIFICATIONS

PARAMETER SYMBOL MIN NOM MAX UNITS NOTES

z“z: g”t_" _ - ’”‘T’t::l _ The minimum drive level requirement
rys scillation e undamen 1] . .
Crystal Calibration Mods Parallel Resonant Mode PW 1'S reduced to 100 uW Wlt_h the
Frequancy F - > om0 - YT addition of a 500 Q series resistor,
802.3 Frequency Tolerance at Fiol - - =40 pom Mote 27 ifCO<5 pF, CL<12 pF and R1<80 Q
25°C .
_ Else, it should follow 300uW
2023 Frequency Stability Over F1ernp - - =40 pom Mote 27
Temp
2023 Frequency Deviation Cver FEQE - +3toh - pom Mote 28
Time
202 3 Total Allowahle PPM Bud- - - +A0 ppm Mote 28 .
get maximum allowable values for
Et".]?_EErD%AT Freguency Tolerance Fial - - +15 pom Mote 30 frequency tolerance and frequency
EMerCAT Frequency Stability Framp . . 15 pom | Note 20 stability are application dependent.
Over TemP Since any particular application must
EtherCAT Frequency Deviation F - +3toh - pom Mote 28
Over Time = meet the EtherCAT £25 ppm Total PPM
Eg'l:gr;f\'l' Total Allowsable PPFM - - +25 pom Mote 31 Budget’ the Combination Of
Shunt Capaciancs & - - = o these two values must be approximately
Load Capacitance CL : : 18 oF +15 ppm (allowing for aging).
Drive Level P 300 - - Y
MNote 32

Equivalent Series Resistance Ry - - 100 Q
Operating Temperature Range Mote 33 - MNote 34 °C
05CI Pin Capacitance - Ityp - pF Mote 35
05C0 Pin Capacitance - Ityp - pF Mote 35

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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e Crystal :25ppm
e Suggest to put “RUN” LED on PCB
e port 0 (pin 48) never be an unused port

e Slaves communicate without SIl EEPROM / invalid Sli
EEPROM content is possible but need specify PDI
configuration (EEPROM offset 0) for correct PDI W/R
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o IRZ % FHHEVB LEDRR

LIMKIACT far PORTO

E‘ff 3‘;3 3§3 LEDD AMODE 03 ! Af 2
. 2 & )
‘ GPIOD GPIO2 GPIO1 |E00 CATHODE GRN A C |
= = = = - = LINKIACT far PORTH
J4 2[5 biz3 16 [O]]5]1.2) e EICIE] S e LED1_ANCDE D4 1 el
4 o r LED1 CATHODE "N =T |
[ LEDD_ANODE ' | LED1_ANODE
RAg ™ LED2 ANCODE | RO R7T1 ™
10.0K 10.0K 10.0K ED? ANCDE s 4 MH}E; 2
LEDOD CATHODE LED1 CATHODE — GRN ﬁ.H T
) LED2 CATHODE |
o4 o o
72 RT3 R74
1 1K 1K
1 f A
4 ™ (]
J7 [ol5]akag 18 [l3[aly1.2) 42 [ae gz
Lol (or] Ll [1p] L [ 1]
GFIO GFIO2 GPIO1 Signals Fu

GRIDD=L
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e All LED are share pin with another strap
function. This strapping function works only
when chip change from Rest-> Normal

o 9252, 2 PHY(PHY A,B) and 3 logic port (Port
0,1,2)

o 4 LED pins in LAN9252

¢ Pin 29:LINKACTLED2/MII_LINKPOL-> Port 2 status
¢ Pin 45:RUNLED/E2PSIZE

¢ Pin 46:LINKACTLED1/Chip_Mode1-> Port 1 status

¢ Pin 48:LINKACTLEDO/Chip_Mode0 - Port 0 status

e External PHY LED can be controlled either
LAN9252 or PHY it’s self
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LED application note

o SiR5E strapping function

p

o Hstrapping function ;£ ELED Zactive hi or low

e Active hi, low circuit as following

VDD33

332 Ohima

LINKACTLEDRTHIP MODEx

CHIP_MODEx Bit=1

LED Qutput Signal from
LAN9I252 is Active Low

LINKACTLEDwCHIP_MODEx _

332 0hms 10K Ohma

CHIP_MODEx Bit=0

LED OQutput Signal from
LANS252 is Active High

VDLa3

E2PSIZEBit=1

LED Output Signal from
LAN9252 is Active Low

32K - 4M FFPROM=s
Supported

50

332 Ohms 40K Ohms
E2PSIZE Bit=0

LED Output Signal from
LAN9252 Is Active High

1K — 16K FFPROMs
Supported

LINKACTLED2Z/MIL_LINKPCL

vDD23

332 Ohms

MI_LINKPOL Bit=1

LED Output Signal from
LAN9252 is Active Low

MII_LINK High = 100BASE-TX
Full Duplex Link

LINKACTLED2MII_LINKPOL

332 Ohms

MII_LINKPOL Bit=0

LED Output Signal from
LAN9252 is Active High

MII_LINK Low = 100BASE-TX
Full Duplex Link|
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- — e:)-'_
o Chip_mode ZEAR[EEE THESE =
o MOdeS 14.0 CHIP MODE|CONFIGURATION
’ gzit%oigecsof‘or?éc&teg?.’o:Phy A ;:;rz:d*::f‘:he c::ilspc:qrcd]r\;:dsiyl_t:;r:z;mode_stra:n[1:0] {CHIP_MODELCHIP MODEOD) hard-strap as follows:
Port 1 is conneCted to Phy B Cl-"F‘_MD':[J)DE[1:0] 2 port mode. Port 0 = PHY & Port1=F'Hth:!0de
Port 2 is connected to the MIl channel 0 —— ’
*  For Mode [11]: N e
Port 0 is connected to the MIl channel e EaE _
Port 1 is connected to Phy B %?(Be:;raiQrﬁgev;firceh;?‘:gsls;sf;t%?fom::F'rocess Data Interface (PDI) in use is selected by the PDI Confrol Register
Port 2 is connected to Phy A
e Pins PELED active/l/] circuit
¢ Pin 29:LINKACTLED2/MII_LINKPOL- Port 2 status ﬁ
¢ Pin 45:RUNLED/E2PSIZE
¢ Pin 46:LINKACTLED1/Chip_Mode1-> Port 1 status PHYB PHYA
¢ Pin 48:LINKACTLEDO/Chip_Mode0 - Port 0 status V v
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e Normal two port, chip_mode:00

ManagemenrLEL Folanty Sirap

Signal Mame Lege | Connecior LED: Palarty Sirap
0 J4.07 (283) | The LED & set as acive high.
MNETD
1 J4,07 (182} The LED ks zet az aclle low, GPIS0 -LEDO LEDPOLO,MMNGTO
0 JE,J2 283} Tha LED ks et as aclve high. GPIO1 = LEDT,LEDPOLT MHGTI
MHGET1
1 JEJE (182} | The LED ks set &= acle low,

3%“ Py pea— 8 LINKACTLEDCHIP MODEx _
J4 il:l ﬂ!‘." i
o LED1_ANODE LINK/ACT
LEDM_ANCDE R71 *;r i LEDO_ANODE D3 1 ”/f 2 ‘-3‘
- T
oo 10.0K$ LED1_CATHOL LEDo cATHoDE AN A c | \*‘-
S o LINK/ACT
LEDIANODE _ D4 1__jyy/% "2 3206ms < 1K Obms &
GRN APT C |
LEDi_CATHODE
R74
o DN.P when B
é"‘ active low — e
N
hip oTa Ja
e E CHIP_MODEXx Bit=0
= GPIO1
GPIKD0 oo e
- LED Output Signal from

LAMN9252 is Active High

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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EtherCAT CSR and Process Data RAM Access:

e The EtherCAT CSRs provide register level access to the various
parameters of the EtherCAT Core.

o EtherCAT related registers can be classified into two main
categories based upon their method of access:

0 Directly Accessible
0 indirectly accessible

e These registers provide data/command registers (for access to the
indirect EtherCAT Core registers).

e All EtherCAT core registers are indirectly accessible registers.

© 2015 Microchip Technology Taiwan. All ilights Reserved.
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MICROCHIP

Registers

Centers

Address Register Name (Symbol)

000h-01Ch | EtherCAT Process RAM Read Data FIFO (ECAT_PRAM_RD_DATA)
020h-03Ch | EtherCAT Process RAM Write Data FIFO (ECAT_PRAM_WR_DATA)

050h Chip ID and Revision (ID_REV)

054h Interrupt Configuration Register (IRQ_CFG)

058h Interrupt Status Register (INT_STS)

05Ch Interrupt Enable Register (INT_EN)

084h Byte Order Test Register (BYTE_TEST)

074h Hardware Configuration Register (HW_CFG)

0B4h Power Management Contral Register (PMT_CTRL)

08Ch General Purpose Timer Configuration Register (GPT_CFG)

080k General Purpose Timer Count Register (GPT_CNT)

0aCh Free Running 25MHz Counter Register (FREE_RUN)

Reset Register
1F8h Reset Control Register (RESET_CTL)

Address Register Name (Symbol)

000h-01Ch | EtherCAT Process RAM Read Data FIFQ (ECAT_PRAM_RD_DATA)

020h-03Ch | EtherCAT Process RAM Write Data FIFO (ECAT_PRAM_WR_DATA)
300h EtherCAT CSR Interface Data Register (ECAT_CSR_DATA)
304h EtherCAT CSR Interface Command Register (ECAT_CSR_CMD)
308h EtherCAT Process RAM Read Address and Length Register (ECAT_PRAM_RD_ADDR_LEN)
30Ch EtherCAT Process RAM Read Command Register (ECAT_PRAM_RD_CMD)
310h EtherCAT Process RAM Write Address and Length Register (ECAT_PRAM_WR_ADDR_LEN)
314h EtherCAT Process RAM Write Command Register (ECAT_PRAM_WR_CMD)
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e To perform a read/write of an individual EtherCAT Core register, the read cycle
must be initiated by performing a single write to the EtherCAT CSR Interface
Command Register (ECAT_CSR_CMD) with the CSR Busy (CSR_BUSY) bit set, the
CSR Address (CSR_ADDR) field set to the desired register address, the Read/Write
(R_nW) bit set and the CSR Size (CSR_SIZE) field set to the desired size.

e Valid data is available for reading when the CSR Busy (CSR_BUSY) bit is cleared,
indicating that the data can be read from the EtherCAT CSR Interface Data Register
(ECAT_CSR_DATA).

e Valid data is always aligned into the lowest bits of the EtherCAT CSR Interface Data
Register (ECAT_CSR_DATA).

Address Register Name (Symbol)

000h-01Ch | EtherCAT Process RAM Read Data FIFO (ECAT_PRAM_RD_DATA)

020h-03Ch | EtherCAT Process RAM Write Data FIFO (ECAT_PRAM_WR_DATA)
300k EtherCAT CSR Interface Data Register (ECAT_CSR_DATA)
304h EtherCAT CSR Interface Cormmand Register (ECAT_CSR_CMD)
308h EtherCAT Process RAM Read Address and Length Register (ECAT_PRAM_RD_ADDR_LEN)
30Ch EtherCAT Process RAM Read Command Register (ECAT_PRAM_RD_CMD)
310k EtherCAT Process RAM Write Address and Length Register (ECAT_PRAM_WR_ADDR_LEN)
34h EtherCAT Process RAM Write Command Register (ECAT_PRAM_WR_CMD)
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e Refer to AN1907

e Two type of connection is possible
+ HBI
- Synchronous mode is not supported in LAN9252, only async
mode support
LAN9252 can be configured as 8-bit indexed mode

LAN9252 can be configured as 16-bit indexed mode (A0 pin is not
used)

¢ SPI (Dual, Quad SPI not support), always
as slave
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SPI command format in LAN9252

Regional Trainin +aopLE 10-1:

SPIINSTRUCTIONS

Instruction Description Bit width Inst. Addr. Dummy Data Max
P MNote 1 code Bytes Bytes bytes Freq.
Configuration
EQIO Enable SQl 1-0-0 38h 0 80 MHz
RSTQIO Reset SQI 1-0-0 FFh 0] 0 80 MHz
Read
READ Read 1-1-1 03h 2 0 4 1o oo 20 MHz
FASTREAD Read at higher 1-1-1 OBh 2 1 4 1o o« a0 MHz
speed
SDOR SPI Dual Qutput 1-1-2 3Bh 2 1 4 10 oo 80 MHz
Read
SDIOR SPI Dual YO 1-2-2 BEh 2 2 4 1o oo a0 MHz
Read
SQOR SPI Quad Out- 1-1-4 6Bh 2 1 4 1o oo 80 MHz
put Read
SQIOR SPI Quad /O 1-4-4 EBh 2 4 4 1o oo a0 MHz
Read
Write
WRITE Write 1-1-1 02h 2 4 10 oo 80 MHz
SDDW SPI Dual Data 1-1-2 32h 2 4 10 oo 80 MHz
VWirite
SDADW SPI Dual 1-2-2 BZ2h 2 0 4 1o = a0 MHz
Address / Data
Wirite
sabw SFPI Quad Data 1-1-4 62h 2 0 4 1o oo a0 MHz
Wirite
SQADW SPI Quad 1-4-4 EZh 2 0 4 1o oo 80 MHz
Address / Data
VWirite

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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Connection

Serial and FAST READ/WRITE

SP1 MASTER = SPI SLAVE
(uController) S1{s100) (LAN9252)
'so(sio1)
e Sloz

DUAL O/P and DUAL I/O READ/WRITE

SP1 MASTER . SPI SLAVE
(uController) s (LAN9252)

SPI MASTER — K SPI SLAVE

{(uController) § :  (LANS9252)

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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An example : single Write

LAN9252 : EtherCAT Control/Status registers Write

Write CSR_Data 4 Bytes
{max 4 bytes)

Writein CSR_CMD
; Set addr
| Set Length (max 4 bytes)
; Set b30=1
Setbil=1

Ml weait perad

y CSR_CMD.31=07 3

Mote:
CERCMD
[Address = 304h)

CSR_DATA = EtherCAT SR
[Address = 300h)

© 2015 Microchip Technology Taiwan. All Rights Reserved.

Single register Reaad method

Single register Wirite method

! byted | byte1 | byrez |

b0 | I}\liell byted | Byted. 5 |E
|0 | e | ode | oOatafdbyee) b
Set Set Address, Lemgth,
Bdr = 30dh bi30 = Read and B31 = CSR busy

Sirgle reglster Read methad
Byted..6

{ €MD | ade | adr | Datajampe) F

St * ! Réad
Adr = T04dh CSA_CMD.31 =0
Chedi (SR Busy
Is chaared

EtherCAT CSRt Interface Command Reglster

Interfac: Data reglster

Slide 60
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Process RAM READ

Multiple: register {imerememt addmss ) wiite method
Set R_ADR_LEN = Length +

byted | bytel | bytez |  Byte3.6 | pyw7.10
Address CMD | adr | adr | Data(dbyte) | Data(4byte)
Set REMD.31 = 1 Set Set Length + Start pet
Adr = 4308h ¥ REMD .31 =1
Address {in 308h) {in 30Ch)

For Auto increment address
Simgle register Reoed meibhod
el | bytel @2 | Byle3. 6
RCMID.0=1 €MD | adr | adr |  Data {@byte)
RCMVD.12:8 = 2 Sait Resacd
Ay = 20CH RECMIDO=1
RCMID.12:8 = 2 {lior 8 bytes) {from 30Ch)

kit le: registior Read method

byted | bytel | byte2z | Byie3.s | pyter.ao
Read Data 8 Bytes €MD | ade | ade |  Data{sbyte) | Dataidbyte)
(max 4KB bytes) Set Read Read
Adr=0h First 4 byte Second 4 byte
Notel:
R _ADR _LEN = EtherCAT Process RAM Read Address and Length Register (Address = 308h)
RCMD = EtherCAT Process RAM Read Command Register (Address = 30Ch)
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sc5£—|
SCK (active low) [x |1 H j f||§| H j jr
scK (active high) [ [1 [ [{ [{ [ [ [1[{[1 ]2

=

R CE L ER G L LEGERCEL
[ARRAARAAAAARAF

— Instruction ————— Address —— Data —
SI?|DDDD|:'D|_1[';;:'??T::f:"‘q"*""”"“’ I#L'nux
50 z

scs# | —
sck @eve low W] [ [{ Y I W WU U U EHEEEEEE-- L]
sc(active nigh) M i [4 [4 |4 3 JA [ 3 JA oL LRI UL LR ALRL L AL R 1

— Instruction —————— Address —Datal._ Datam-Datam+1.Data

= Al R A&
SIﬂnnnnnan[-_-:;;:I,..u

=

[ L—
;u.:f:_| —
L] [=

chip Technology Taiwan. All Rights Reserved.
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e @9252 HW.C

o

e /IIRQ enable,IRQ polarity, IRQ buffer type in Interrupt Configuration register.
e //Wrte 0x54 - 0x00000101

e  [IWrite in Interrupt Enable register

e [IWrite 0x5c - 0x0000000

e /IRead Interrupt Status register (register are read and clear)

e [IRead 0x58.

e '}
EtherCAT Device
AL Event
Other Request
Interrupt 32 Register 2
sources pController
(Dol 220 02 23 ap
& IRQ IRQ_A|
AL Event
Mask
4 | Rier |2
& 3 (D204 0x0207)
DC
| B ES\"NCJJ IRQ_E'
[Emer B |
BYNC/Latch
BDI Config. &
Register —[|r——
(@151
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1. HBI Multiplexed Mode
1 Phase 8-bit
1-phase 16-bit
2-phase 8-bit
2-phase 16-bit

2. HBI Indexed Mode
8-bit
16-bit

© 2015 Microchip Technology Taiwan. All Rights Reserved.



N HBI Multiplexed mode —

MICROCHIP

Regional Training C O n n e Ct i o n s

Centers

=  Connections between uController and LAN9252 for 1 Phase and 2 Phase
Multiplexed modes are shown below

8-bit Multiplexed HBl mode: 1 Phase 8-bit Multiplexed HBI mode: 2 Phase
AD[7:0]
AD[15:0]
WR
WR
uController
uController RD
RD (async)
(async) cs
cs ALELO
ALELO i
ALEHI

16-bit Multiplexed HBI mode : 2 Phase

16-bit Multiplexed HBI mode : 1 Phase

AD[15:0]
AD[15:0]
= WR
uController
uController RD LAN9252
RD (async) .-
(async) s
cs ALELO
ALELO ALEHI
ALEHI

Note: The POLARITY of WR, RD, CS, ALELO and ALEHI can be CONTROLLED
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e 4 cycles needed for 32 bit Data Read/Write

e ALELO is only used, ALEHI is not used for Address latching
e 16 AD lines are required in 1-Phase 8-bit mode

o EQg:“BYTE_TEST” Offset : 064h, Default vale : 87654321

1-Phase 8bit Multiplexed mode

Ex : READ BYTE_TEST Register

ALELO [\ foo % Y [\
ALEL
Cs J.F Optional ‘,F "1 J,e’ Optiona! J,r' ‘.,I I,." Optiana! ;’ ".,l J.I' Optional J.I’ \
RD A [\ % [
WR
AD|15:8] —{ Address High } { Address High } { Address High {adrezs High
00 00 00 00
AD[T:0] v—{ Address Low 'J'I—-—-{ Data 7:0 }—-— —-——{ﬂdd!’assﬂ Ln:m]l-—-—{- Data 15:8 }— w—-@dcrasa*-z Lan}—{ Datz 23:18 }.._ -—{ﬁ.dcmssﬂ LuuH Dats 31:24 }—
64 21 65 43 66 65 67 97
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e 2 cycles needed for 32 bit Data Read/Write

e ALELO is only used, ALEHI is not used for Address latching 064h = 0000 0000 0110 0100
e Address0 is ignored and 1-bit Right shift is required by host Right shift >> by 1bit

o EQg:“BYTE_TEST” Offset : 064h, Default vale : 87654321 032h = 0000 0000 0011 0010

[ aLELO N . [\ 2

ALEHI

Cs ‘,{ Optional J.I"r \ ’j"r Optional r '-.

RD / \ / \

WR

AD|15:58] —{ Address High )—{ Data 15:8 }——{ Address High :}—{ Data 31:24 }—
00 43 00 27

AD[7:0] —( Address Low }—{ Data 7:0 }——{Address+1 LDW}—{ Data 23:16 )7
e, 21 33 65

EX : READ BYTE_TEST REGISTER

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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e 4 cycles needed for 32 bit Data Read/Write

e ALELO/ALEHI used for Address latching

e 8 AD lines are required in 2-Phase 8-bit mode, unlike 1-phase 8-bit
o EQg:“BYTE_TEST” Offset : 064h, Default vale : 87654321

ALELO [\ 1 ™\ 2 )\ 3 ™\ .

ALEHI [\ [\ [\ iy

- S Optional / \ / Dptional / \ / Opticnal / \ / Optionai / \

RD / \ / \ / \ / \
WR
D] 15:8] Hi-Z
64 00 21 65 00 43 66 00 65 67 00 87

AD|T:0] —| Address Low | Addrees High |—  Data7:0  |——t—{Adoreee+1 Lowf Addraes High |—  Data 158 |——f—{Addrees+2 Low| Addrese High — Dats 2216 |———{Addrase+3 Low| Addrese High —{ Datadt24 )

EX : READ BYTE_TEST REGISTER
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e 2 cycles needed for 32 bit Data Read/Write 064h = 0000 0000 0110 0100
e ALELO/ALEHI used used for Address latching Right shift >> by 1bit

o Address0 is ignored and 1-bit Right shift is required by host 932 =0000000000110010

o EQg:“BYTE_TEST” Offset : 064h, Default vale : 87654321

HLELO B 1 — i 2
ALEHI / \ { \
Cs J.l"' QOptional ,i"f \ f Optional j \
RD / \ / \
WR
43 87
AD[15:8] { Data15:8 } { Data 3124 }
32 00 21 33 00 65
AD|7:0] —{ Address Low ) Address High —{ Data7:0 }——t—{Address+1 Low) Address High }—{ Data 23:16 }
Ex : READ BYTE_TEST REG
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o ESIZE4M44 : ETG.2000 S (R) V1.0.7
o  DIXMLEAFE
o ESI EgFFEMErL  TEBLHIZERE Refnl

Vendor

Device group

Device

PDO mapping

FMMU/Sync manager information

o A XMLNOTEPAD [LiiFiizZ
e SSC u[DIE4ESI
o EIFTWINCAT or SSCEFEEPROM

o MASTER i#t.00/BE —{7ESI copy

*® ¢ 6 O o

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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| EtherCATInfo.xsd |—

— Vendor | — Comment

iy i

e e e e

[ IR S ——

| [ mantadory |

e e e

© 2015 Microchip Technology Taiwan. All Rights Reserved.

— Description|

| Devices

|7

Slide 73

— Type |
—| Name \
|

—| Group Type

S

b

e

__________________

__________________

__________________

[Pyl iy Sy

[ Ay S i,




e ESI PDO mapping
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& xm1
= f;} EtherCATInfo
& xmlns:xsi
- x3i:noNamespaceSchemaLocation

& Version E| E} RxPdo
=3 Vendor & Mandatory true
- Id - Fixed true
‘ Name : ! ‘ Sm -
@@ ImageDataléxi4 | @@ Index £x1601
=) Descriptions £ Name
B Groups .
; ! Ftext GPIO OQUIPUIS process data mapping
B {_‘] Devices 863
+{) Device -
o & Index £x7010
El---u:': Type & SubIndex 0
i) Name & BitLen 3z
) Name #-# Name GPIO_OUTPUTS
@) Info &-—# DataType UDINT
@ GroupType
#---{Z) Profile
- Fmmu
&anzu B--C) TxPda
& Fmmu ]
— - -# Mandatory true
F--I) Sm ! 3
&) Sm ! - Fixed true
& sm B 2
H--I) Sm i B-igd Index
Bl f E) #rext §x1200
&) TxPdo . B-£3 Name
Bl ! El #ctextc GPIO INPUIS process data mapping
= =
&) Eeprom !
- @ ImageDataléxl4 i $x6000
Sla\e i B3 SubIndex
ET1100 : - [E] $text 1
SDO Request H [ p
=) BitLen
SDO Response = E' ] Q ftext < A
Master §§ DSP : =3 Name
] Evmuo - s 2 : [El #text ADCO
| EMMUTL | =3 DataType
El #texc UDINT

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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Example

e In 3 port application, the Physics
need modify to enable MII

Table 90: Content description of PhysicsType

Element Name
PhysicsType

Data Type Use
xs:string

© 2015 Microchip Technology Taiwan. All Rights Reserved.

Description

Physic type of each port (MIl or E-Bus).
1st character: Physics of logical port 0 (=A)
2nd character: Physics of logical port 1 (=B)
3rd character: Physics of logical port 2 (=C)
4th character: Physics of logical port 3 (=D)
Allowed values:
) (- Mil
H MiII - Fast Hot Connect
K E-Bus (LVDS)

Port not used (blank character)

Following blanks may be omitted, i.e. YY ‘is equal to
Y Y
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PDO mapping excel and SSC flow
EEPROM programming
MPLABX i 2
PLC Structure text code basic
UART/MIO/ADC application
APPL_ application code briefing
Hand on
Q&A , dismiss

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 76
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o TC3 EAFHEEG “Fpk”

o HHFEuLTEERE

o TCIHIEWLINEE

¢ —fitDebug FTC3MHINAEHEE
o TN ZREZIEELH NE
o TCIVVHEEMANHERF—FETIE

o IWEERTEREILZ ESI, BRI H &%
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o TEJ TWINCAT XAE (VS2010)

'- Google Chrome >
_’ O TwinCAT XAE (VS 2010) »

| 1 F Microsoft Excel 2010 »
MPLAB IPE v3.05
WH picrosoft Word 2010 >

o FESItE (from SSC generated) CopyZ]|
“C:\TwinCAT\3.1\Config\lo\EtherCAT”




= P
S e M P

Regional Training
Center

o *ﬁﬁé"‘ﬁﬁ@’l‘ﬁ@
o EANMHERIR AR REER

o M\ BHETCP/IP % xEdisable &
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File Edit View Debug | TwinCAT | PLC Tools Scope Window Help

P - S e

Sh?{v Realtirme Ethernet Compatible Devices...

in AN 2RE | 1T

Solution Explorer

Start Page

Installation of TwinCAT RT-Ethernet Adapters

— Ethernet ddapters

Update List |

L |nstalled and ready to uze devices(realime capable]

Inztalled and ready to uze devices[for demo uze only)
Compatible devices

[rstall |
Lpda |

- Ip_compatible devices
f cF ireless Network Connection - 222 11b/gdn Wireless LAN M. 2 Adapter
Dizabled devices
Lozal &rea Connection - IntellR ] Ethernet Connec

Bitd |
Unbind |
Enable |
Dizable |

[~ Shows Bindings

© 2015 Microchip Technology Taiwan. All Rights Reserved. 80

MNew in TwinCAT 3
ibout the new features

3 Documentation
3 Help Viewer

et i 5 |

Select the Network
adaptor and install
the TwinCAT driver
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B L
bl Start Page X

Instalaion of TwinCAT RT-hemet A

— Ethernet Adapters
e

; ¥ |nstalled and ready o use devices(realtime capable)
= l‘-'f Inztalled and ready to use devices{for demo uze only]

-l Local diea Connechion - Intel[R) Ethernet Connection 12174

I

] Show page on startup

© 2015 Microchip Technology Taiwan. All Rights Reserved.

|Jpdate List

Inmstall

Update

Bind

U ribird

Enable

Dizable

[ Show Bindings

Once the TwinCAT driver
1s installed successfully,
the driver is compatible
with the TwinCAT master.
Now the network adaptor
will be moved to
“Installed and ready to
use devices”
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Regional Training
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—

Centers -
@ Local Area Connection Properties

p——-

Metworking

Connect using:

| lil" Realtel: PCle GBE Family Controller

Thi=s connection uses the following tems:

Corfigure. .. I

W o Client for Microsoft Metworks

b

] =l 0oS Packet Scheduler

| A TwinCAT RT-Ethemet Intemmediate Driver

L1 g File and Printer Sharing for Microsoft Networks

& TwinCAT Fthemet Protocol for All Network Adapters

[] - Intemet Protocol Version & (TCP/IPvE)

networl.

[ s Intemet Protocol Version 4 (TCP/IPv4) E
4 | 1] | (3

| ostal.. | | Uninstal Properies |
Descrption

Allows your computer to access resources on a Microsoft

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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 Try BIOS setting in “security” - “virtualization” >

enable
» Uirtualization .
o EBRBAEGR HIFRERIES

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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EEPROM programming
MPLABX i 2
PLC Structure text code basic
UART/MIO/ADC application
APPL_ application code briefing
Hand on
Q&A , dismiss

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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o PDO Excel fyEE}
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SSC based application files

Source
code

55C 0D Tod

application definition

X
l

Figure 52: SSC OD Tool workflow

— S|

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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e Excel PDO definition > Generate ESI
& SRC for MPLAB X =

¢ SRC - Modify AAPL _input, output and
others mapping > MPLABX tool flow &
programming

¢ Put ESI(s) into TWINCAT - Run
TWINCAT - Configure Device =
Variable link to PLC - PLC ST
programming
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Servo Valve Controler Application

A A A A A L
EtherCAT Stack
ApplicatioffLayer (aL) ¥ Y vy v _, | Layer Managsmentt
Wendor File over Ethemet over | Servo Profile CAMNopen over EtherCAT (CoE) I L
specific over EtherCAT EtherCAT aver : o :
EtherCAT (FoE) {EoE) EtherCAT Object Dictionary {OD) Y
(VoE) {SeE)
- sDo SDO FDO PDO Mapping
Pressentation Layer (PL) | Info %‘ =
[ Y '} % E
Session Layer (SL) i ) ) A £ B
L]
| |i:
Transport Layer (TL) ] 3 5
Data Link ¥ayer (DLL) ¥ L ¥ L ¥ / L = g %
v
/ Service Data Process Data - T3
Network Layer (ML) |/ Mailbox 3 T
A A £ £
il &
Y ¥ ”J
| SMD | | SM1 | | SM 2 | | SM3 |
A [} A
[ Fmuo | | Fvmu | f
|
A

Physical Layer (Phy)

EtherCAT EtherCAT

Figure 3: EtherCAT field bus communication layers

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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{f0x6nnx Input Data of the Module (0x6000 - Ox6FFF)

0x6000 RECORD Results ro
1 UINT Result 1 ro
2 UINT Result 2 ro
3 BOOLEAN Toggle ro

4 pad 15
if0xTnnx Output Data of the Module (0x7000 - OxfFFF)
0x7000 RECORD Setpoint Values ro
1 UINT Value 1 w
2 UINT Value 2 w
{f0xBnnx Configuration Data of the Module (0x8000 - O0xB8FFF)
0x3000 RECORD Parameters
1 INT Inc 1

Table 21: PDO mapping and SM assign object generation

Index range

0x2000 - Objects are added to the online and offline OD, but they are not added to the mapping
Ox5FFF objects

OxBFFF — Mapping and Assign rules apply, e.g.

Ox9FFF 0x6000 - 0x1A00 = 0x1C12:01

0x6010 = 0x1A01 = 0x1C12:02
0x6011 = 0x1A01
0x6020 = 0x1A02

0x7000 = 0x1600 - 0x1C13:01
0x7010 = 0x1601 = 0x1C13:02
0x7020 - 0x1602 - 0x1C13:03

© 2015 Microchip Technology Taiwan. All Rights Reserved. 89
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Index ObjectCode SI DataType Name Default Min Max M/O/C B/S Access rx/tx CoeRead CoeWrite Description
110x04xx Units
1/0x8xx Enums (0x0800 - OxFFF)
//0x14nn RxPDO Parameter (0x1400 - 0x15FF)
//0x16nn RxPDO Mapping (0x1600 - 0x17FF) | NOTE: if no RxPDO mapping object is defined the will be created automatically
1/0x18nn TxPDO Paramter (0x1800 - 0x19FF)
1/0x1Ann TxPDO Mapping (0x1A00 - 0x1BFF) | NOTE: if no TXPDO mapping object is defined the will be created automatically
110x1C12 SyncManager 2 Assignment | NOTE: if this object is not defined it will be created automatically
1/0x1C13 SyncManager 3 Assignment | NOTE: if this object is not defined it will be created automatically
1/0x6nnx Input Data of the Module (0x6000 - 0x6FFF)
0x6000 RECORD GPIO_INPUTS ro x Gpio Inputs
1UDINT ADCO 0 0 OXxfffffff ro X
2UDINT ADC1 0 0 OXxfffffff ro X
3UDINT ADC2 0 0 OXxfffffff ro X
4UDINT ADC3 0 0 OXxfffffff ro X
SUDINT ADC4 0 0 OXxfffffff ro x
B6UDINT ADC5 0 0 OXxfffffff ro x
7UDINT ADC6 0 0 OXxfffffff ro x
8UDINT ADC7 0 0 OXxfffffff ro x
9UDINT ADC8 0 0 OXxfffffff ro x
10UDINT ADC9 0 0 OXxfffffff ro X
11UDINT ADC10 0 0 OXxfffffff ro X
12UDINT ADC11 0 0 OXxfffffff ro X
13UDINT ADC12 0 0 OXxfffffff ro X
14UDINT ADC13 0 0 OXxfffffff ro x
15UDINT ADC14 0 0 OXxfffffff ro x
16UDINT ADC15 0 0 OXxfffffff ro X
/10X7nnx Output Data of the Module (0x7000 - 0x7FFF)
0x7010 VARIABLE UDINT GPIO_OUTPUTS 0 0 OXxfffffff w tx Gpio Outputs
1/0x8nnx Configuration Data of the Module (0x8000 - 0x8FFF)
1/0x9nnx Information Data of the Module (0x9000 - 0x9FFF)
/I0xAnnx Diagnosis Data of the Module (0xA000 - OXAFFF)

015 Microchip Technology Taiwan. All Rights Reserved. 90
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Module 0 Module 1 Module nn

MDP-Gerat (Gateway) Feldbus-Slave 0 Feldbus-Slave 1 Feldbus-Slave nn

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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& xm1
B--{C) EtherCATInfo
& xmins:xsi
~# xsi:noNamespaceSchemalocation
& Version

£l Vendor
& Id
@ 0 Name
#-# ImageDataléxls
=) Descriptions
@) Groups
=) Devices
=) Device
- Phyzics
&) Type
&) Name
M---I2) Name
M) Info
= # GroupType
) Profile
- Fmmu
- Fmmu
#- ) Fmmu
&) Sm
-2 Sm
=) Sm
- Sm
®-) RxPd
3 e
&

) Mailbox
E--i De
#--{J) Eeprom
# - # ImageDataléxls

ESI PDO mapping

-3 RxPdo

: & Mandatory
& Fixed

& sm

‘i Index

) Name

=| #text

-

[T
Bl

"i Index

# subindex
BitLen

& Name

#-# DataType

-3

T

re)
s

B3 TxPda
d & Mandatory
& Fixed
iy Sm
B--£3 Index
E) #text
= L] Name
E] #text

=3 SubIndex

................................................................... B frex:
Slave 5
ET1100 =i BitLen
SDO Request B #f_ext
SDO Response E‘ i = D Name
Master 2| DSP - [F] #text
1 ~
S Pvnvo |4 sme2 z =3 DataType
| FMMUIL || sm3 I E] #text
ud NI

© 2015 Microchip Technology Taiwan. All Rights Reserved.

true
true

2
#x1601

GPIO OUIPUIS process data mapping

#x7010

o

32

GPIO OUTPUTS
UDINT

true

true

FxlR00

GPIO_INPUTS process data mapping

#xX6000

32

ADCO

UDINT
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| Binaries

| ESIFiles | Common
| SSC >| | PIC32
7 EVB-LAN9252-HBI Quick Start Guide }. PIC32-SPI

"® Microchip EVB-LAN9S252-HBI-SSC-CONFIG
4] pic32_mchp_gpio_sample_app

PDO mapping excel SDK ESI

© 2015 Microchip Technology Taiwan. All Rights Reserved. 94
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1. % CUSTOM & HW SETTING

Slave Stack Code Tool | New Project @

1 Custom
\ ) Default
© Custom | Microchipe@I-GPIO <Microchip» v

W {0xE00004D8).
0011 i
WO ommpsii

NOTE: This configuration is not provided by Beckhoff Avtomation and files or file
fragments may be added which are NOT covered by the license from Beckhoff Auvinmation
GmbH.

»

m

2, select hardware
setti n g ‘Shall be set if the Slave code executes on an Microchip development board for the PIC32

-

3 import XML | ket

—
. ,_wﬁz-picﬂ_sdk_vll »
> 3ESDK N XML —— e -
r FREALR
Vss il | Binaries
Web |, ESIFiles
winsxs cCr
zh-TW =] Microchip_LAN9252_SSC_Config

© 2015 Microchip Technology Taiwan. All Rights Reserved. 95
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3. System will response you following and select “N”

e ‘o . T | '|
Slave Stack Code Tool

'@' Configuration "Microchip-HBI-MSP-16 <Microchip>" already
¥ exists.

Current :0.0.1.1

New:0.0.1.0

Overwrite existing? If no new configuration will be discard.

20 O
4. Re-select the interface
Slave Stack Code Tool | New Project ‘:
) Default J ~ ? 4
@ Custorn | Microchip-SPI-GPIO <Microchip>
[V’endo:: Microchip (xE00004DS). B

Version: 0.0.1.1

NOTE: Thas configuration is not provided by Beckhoff Awtomation and files or file
|fragments may be added which axe NOT covered by the license from Beckhoff Automation
{GmbH. =

rhaﬂbesziifﬂ'nshvawﬂe on an Microchip devel board for the PIC32 L.

96
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SSC T E

5. U will see following pages, (VERY IMPORTANT)

Slave Stack Code Tool | New Project

Slave Stack Code Tool | New Project @
() Default
Slave Stack CodeTool " Swiw | |

d Gy External files need to be added to activate the configuration.
& Do you want to proceed?

NOTE:
These files are not covered by the license from Beckhoff
Automation GmbH.

[ 8w |[ =~ |

() Defanlt
@ Custom i i ¥ D -
Vend Slave Stack Code Tool ﬁ 7
Version I
NOTE: The file "9252_HW c" is required for the selected -
traomen.| @ %  configuration. 1 Ik
b 'e Select file on local file system? E L
Ths file 15 included 1n the MicrpchipgBK et
Cancel

iSha]lbn.—---——-—-—-—-— — —

Tmport Lok |

5. 15519252 HW directory and double lick it

g e

& (e[l » len9252pic2.3dkv11 » SSC » Common
“N—

HAEE - FEENE
o =
B &8
=L
A LcHu-A21519

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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7. Go Tool - Application > “IMPORT”

—_
[ EtherCAT Slave* - Slave Stack Code Tool =] X ]
atio Slave Settings
(- EtherCAT Slave i
Slavelnformation e 74
- Generic Config File Version 1.2.30
- Handware . File name Description Version  ~
- EtherCAT State Machine . = —
. Synchronisstion soeapple AoE ADS over EthexCAT ‘E
byl sosapplh s
! Mvﬂlbod§ appllnterface h Ecathppl EtherCAT application 511
i Compiler
bootmade.o ESM EtherCAT State Machine 420
bootmode h sn
cind(Zapple Ci4402app] C14402 Sample Application 51
ciadlZapplh 511
coeapple CoE CAN Application Profile over EtherCAT 511
coeappLh 511
Ainore Miaenneie Mhisrt 511 X
lowd File | Remove Fil- | [AddFleg
Conflicts
@ Info 4 Waming &) Emor
| New project created

8. Import the Excel PDO mapping @ SDK first layer
“pic32_mchp_gpio_sample_app.xis”, then “OK”

© 2015 Microchip Technology Taiwan. All Rights Reserved. 98
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9. You should see following

'Won\'i C:\U58?5\821519\Deskt0p\lan9252—pics2_sdk_v1_1\p ic32_mchp_gpio_sample_ap... @

Application name
Logger

e

Fo

5=

Create Excel file parser .. I
Parse CAUsers\a21 519\ Deskiopiland252-pic32_sdk_v1 1%pic32_mchp_gpio_sample_app xlsx' ..

Excel parser | open T\ serslal1 519\ Deskitopilan9252-pic 32 _sdk_v1 1'pic32_mchp_gpio_sample_app xlsx'
Excel Parser | Parse the worksheet Profile’.

R ==

1 Profile Ranges found.

5001.0.0 Modular Device Profile' | Columns 2 - 16
Excel Parser | Parse the column Modular Device Profile’ (collnn 2 to 16).
>>»> Modular Device Profile

<<<< Modular Device Profile

Create RxPdo mapping objects.

1 RxPdo mapping object(s) are created
Create TxPdo mapping abjects.

1 TxPdo mapping object(s) are created.

Check objects finished.

| Camcel || OK |

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 99
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11, At SSC tool - Project - create new slave file

"B EiherCAT Slave: - Slave Stack Code Tool =
Slave Settings
SSCVemion 511
Config Fil Version 1330
BRI M File name Description Verson
Synchronisation ooeepplo AoE ADS over EtheiCAT 511 E
Al sosepplh 511
ailbox applnterface h EcatAppl EtherCAT application 511
bootmode o ESM EtherCAT State Machine 4
bootmode h 511
ciadapple CiA402sppl CiA402 Sample Applicaion 511
ciadapplh si1
coeapple CoE CAN Application Profile over EtherCAT si1
coeapplh sit
diner  DisewsieNhint sn =
(aaiae |
Conflits
@ Info 4 Waming &) Error
New project created

12, Original file will be saved at first layer, and a dialogs box will
show up. New SRC directory generated and new ESI too

| Binaries

). ESIFiles

k. Src

b SSC

2 Microchip_LAN9252_S5C_Config

|mil PIC32 EtherCAT Slave

2 PIC32 EtherCAT Slave

4] pic32_mchp_gpio_sample_app
Readme
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2. GOTO SRc, copy all but deselected following files (i

SRCH#k AN Z FA .cl.h copy {H DL T £ {EfE A )
e 9252 HW.c & .h

¢ pic32_mchp_gpio_sample_app.c & .h
13. Copy all files to SSC/COMMON expect above files
14. Go to MPLAB X flow
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PDO mapping excel and SSC flow

MPLABX ;2
PLC Structure text code basic
UART/MIO/ADC application
APPL_ application code briefing
Hand on
Q&A , dismiss
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o 9252
¢ FHBETWINCATIESFESI 14
e PIC

¢ FHEPIC KIT3EEEEMPLAB X4g:E 2 HEX
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Jo 9252 via TWINCAT

Regional Training
Centers

e SSC E4ZESLxml{ifj*SSC root 1. Double click menu
S e Y “Device2”

%;Utlon ‘TwinCAT Projectl’ (1 praject) E ‘Ge"wIIMMHIBhﬂTI\.—JONW Joe oo o= 2' CliCk “Online,,
. TwinCAT Projectl o Addr | Name State CRC =
P u =
S I = - 3. Select PIC32 EtherCAT
gzim i Slave and click OK as shown
« B : Request 'OP' state

e = Request 'BOOTSTRAP' state i b elOW

Clear 'ERROR' state

v S [Coowe— ] Right click Box1

4 [ Inputs

m

#1 Frm0State Actual State <l Advanced Settings... fucied S 1 PROM d

# Fmousme =) (6 .| e elect EE Update
i I

¥ ShveCount E1| Export... - o - ——— R - T ]t ettt | N T L v

#| DevState

RTR e D
B Frm0Ctd |4

& Frm0WcCtrl

s Number Box Name Address  Type
@ InfoData 3 e : ;
1 Box1 (PIC32 EtherCAT 5... 1001 PIC32 EtherC :
4 © Box1 (PIC32 EtherCAT Slave) > « Auailable EEFROM Descriptions: 7] Show Hidden Devices

[l 522 Beckhoff Automation GmbH
2% Microchip
B Microchip PIC32 Slaves
N FIC3 EtherCAT Slave (37458 /1)

Select PIC32 EtherCAT Slave
and click OK

Browse...
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° Once EEPROM is Programmed, Power off EVB and power ON again.

° Double click menu “Device2”, click “online” and check device status should be in OP as
shown below

50 TwinCAT Projectl 3
File Edit View Project Build nCAT PLC Tools Scope Window Help
B S E B8 BT B (Reiese ]| TwinCATRT 6e) -/ | [ANALOG INPUT_SLAVE2
Q|82 A6 e o J1ay nd|

bug

gl = o =

Lol TwinCAT Projectl X

loe

b [l svsTEm

o
1001 Box 1 (PIC32 EtherCAT Slave) OF

E‘ = Device 2 (EtherCAT) j

BERaL
| ]

m

B SyncUnits
4 [0 Inputs
#| Frm0State
# Frm0WcState
%! FrmlinputToggle
#1 SlaveCount

Actual State oF Counter Cyclic Queued
i g omy

L] T

: | Goneral | Adapter | BherCAT | Online | CoF -Online |

59 Solution TwinCAT Project! (1 project) -

4 [ TwinCAT Projectl . P e
0 Ir ame %

Lost Frames +

#1 DevState Te/Rx Erors 0 /0
4 [ Outputs

& Fron0Ctrl LA

& FronQWcCtrl

- DevCirl Number Box Name Address  Type InSze  OutSize E-Bus(m..
bv: M InfoData 81 Borl (PICI2EharCATS.. 1001 PICI2EherCATSL, 120 120
4 @ Box1 (PIC32 EtherCAT Slavel
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° Click Activate Configuration button and select OK as shown below
e Copy xml file into C:\TwinCAT\3.1\Config\lo\EtherCAT directory. After copying, “Reload Device

Descriptions”
o Scan again

68 TuinCAT PrjectL T

File Edit View Project Build Debug TwinCAT PLC Toois Scope Wmduw Help
i 1" - A 2 _it,l 9.0 G- .L| b |Release ||TmeATRT(x64) ||@|ANALOG INPUT_SLAVE2 ||Ej§i-«s‘

-I;;:Itesrs EE ..E

"|m G - ||<Loca|>

4 [ Inputs
#1 Frm05tate
# FrmQWicState
#1 FrmlInputToggle
#1 SlaveCount
# DevState
4 [ Outputs
B Frm0Ctrl
B+ Frm0WeCtrl
& DevCtrl
B InfoData
a T Boxl (PIC32 EtherCAT Slave)
4 UART INPUT process data mapping

© 2015 Microchip Technology Taiwan. All Rights Reserved.

s

General | Adapter | EtherCAT | Online [ CoE - Oniine |

Name: Device 2 (EtherCA Id: 2

Objectd:  Bx03010020

Type: EtherCAT Master

Comment: -

[7] Disabled Create symbols [7]
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o SSC E4 7 HEX file fii&: \SSC\PIC32 or PIC32-SPI
\dist\HBI_MSP_16BIT_XC32_PIC32MX795F512L\production

o #EH PIC Kit3

PICkit™ 3

«— @
I :

MiCROCHIP

USB Cable to PC ] To Target Board

or Header

g
5
-
<E
2
=
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o PIC via PIC Kit 3
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© Open MPLAB IPE and Select Target Device as shown below and then click connect button

Select Device and Tool Results
Family: ‘AH Families -
~ Checksum: |F7D83853
Device: |  PIC3ZMX795F512L - @ Apply i l:l
Tool: | PICKit3 5.No : BUR 131882813 -
B eogan By Erece L Verify R siank check
s L] L]
Source: |Please dick on browse button to import a hex file Select Device and Tool Results
SQTP: |Please dick on browse button to impart SQTF file | Browse | Family: Aﬂ Families -
T - . Checksum: [FBC56356
| ] ke Device:  |PIC3IMK7S5F512L -l ® Apply
Ouiput Tool: |PIckit3S.No : BUR131882813 2
2015-10-16T15: 32:03+0530- Completed loading IPE. s
i ( Chy Erase B Read Y verity L Blank check
) e s e

R S

o Locate the HEX source, then “program”

|‘ Source: |53_Ticket\PIC32Mx_R5232\Release\UART _Project} AN9252-PIC32. SDK_UARTBinary_Files\PIC32-5P1.production.hesx

SQTP: |Please dick on browse button to import SQTF file Browsa
]
‘ | tless |
Output \
Firmware type..

Target voltage detected

Target device PIC32MX795F5121 found.

Device ID Revision = 54300053

2015-10-16T 16:28:41+0530- No hex file selected.

2015-10-16T16:41;:46+0530- No hex file selected,

2015-10-16T16:41:55+0530- No hex file selected. I}

m

2015-10-16T16:42:04+0530- Loading hex file. Please wait...

Loading code from
D:\Ethercat_presentation'§3_Ticket\PIC3IMY_RS232\Release|UART _Project| AN3252-PIC32_SDK_UARTBinary_Files\PIC32-5PT production. hex.
2015-10-16T15:42:05-+0530- Hex file loaded successfully.
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PDO mapping excel and SSC flow
EEPROM programming

PLC Structure text code basic
UART/MIO/ADC application
APPL_ application code briefing
Hand on
Q&A , dismiss
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e Refer to previous SSC section, u will copy all files expect the
9252 HW.c/h and PIC32_mchp_gpio_sample_appl.c/h into
SSC/COMMON

e Decide running HBI mode or SPI mode
e Run MPLAB X by importing the new source

e HEX file will store in :
C:\Users\a21519\Documents\A21519\DATA_BASE\SMSC_ETHERC
AT\twincat_projects\2195LAN9252-

PIC32_SDK V1.0.1_ADC\SSC\PIC32 or PIC32-SPI
\dist\HBI_MSP_16BIT_XC32_PIC32MX795F512L\production

e Warming are fine, u only need fix Errors

Slide 110
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PDO mapping excel and SSC flow
EEPROM programming
MPLABX 5if2

UART/MIO/ADC application
APPL_ application code briefing
Hand on
Q&A , dismiss
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Hichoene PLC : Introduction

Centers

» A PROGRAMMABLE LOGIC CONTROLLER (PLC) is an industrial
computer control system that continuously monitors the state of input
devices and makes decisions based upon a custom program to control
the state of output devices.

o Made up of two basic components : and

o Input Interface is a Bank of terminals that Physically connects input
devices (like Push buttons, Limited switches) to CPU

o Output Interface is a Bank of terminals that Physically connects Output
devices (such as solenoids and motor starters) to CPU

Power supply

|
—a o+ | ! Central ! o m_——/\v—
1 processing [
Input —al o= o|! ! : u o Output
sensing n a : Gt (O PLD) : t d @ load
devices ﬁaEc E u = Memory i P .i' _O_ devices
I 1 L L s
— ey T b .
f L] e ces| (B
Optical / DO ptical

Isolation Isolation

Programming dewvice
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e Follow IEC 61131-3 3 st

4 2] TwinCAT 3 Tutorial
4 [ SYSTEM

¢ Structured Text 3 License

@ Real-Time

4 % Tasks

e Create a PLC program o

TcCOM Objects

using TwinCAT PLC 3 I

4 =] PLCI Project

[ External Types

e Link the PLC program to s

[J GVLs

the I/O configured in -

3 VIsUs

TwinCAT System iy

PLCL Instance
FE:

jda] SAFETY

Manager ' 5
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ST code in TWINCAT

s Project Build Debug TwinCAT PLC Tools S5cope Window Help

Sdd|

e -.fﬂvfﬁfr.|“|}rm|D.e:b.ng

~| [TwinCATRT p6) -| | [# | ANALOG_INPUT_SLAVE2 e e o I o R _

3 ';\ G| 6 . | .|<Local>

MAIN (PRG)
23 VIsUs
F] ',?;] PlcTask (PlcTask)
&l MAIN
E_'g testl 1.tmc
testl_1 Instance
4[] PlcTask Inputs
a [ MAIN,
& SWL_SLAVE2
& AMALOG_INPUT_SLAVEL
4 W PlcTask Outputs
4 [ MAIN.
B LED_QUT_SLAVE2
AFETY
++
2
= Devices
= Device 2 (EtherCAT)
*® Image
28 Image-Info
b 2 SyncUnits
4 [0 Inputs
# Frm05tate
FrmiWeState

Frr0InputToggle
Clavel nnnt

L

© 2015 Microchip Technology Taiwan. All Rights Reserved.

'|| J’. (3|¢§ Eg w¢|a a;

Scope Proj [ (F5) VinCAT P

TwinCAT_Device.testl 1.MAIN

[t

B

|

Expression Prepared value Address Comment
@ ANALOG_INP.. UDINT 0 YaID30 L-Input, D 32-bit variz
@ SW1_SLAVEZ BOOL FALSE %IN0.1 Hnput, X -1bit variab
@ LED_OUT.SL.. BYTE 0 %QB10 Q-Output, B 8-bit vari

4 1 |

. .
2+ 1F SWi_SIAVEC[ENSE] AND ANALOG_INEUT_SIAVEL @ | l»= 0 AND ANALOG_INPUT SLAVEI[ 0
= 3|° CASE LED QUT_SLAVE2[ 0 | OF *D ‘EE‘

4 0 : LED OUT_SLAVE2[D | 2255 EE:I: (m{n|
5 255 : LED OUT_SLAVEZ2[D |:= 0: —
5 ELSE
7 LED OUT_SLAVEZ[®@ |:=0;

3 3| END_CASE
5
R o e S e L e i S sl Pt

Output

Show output from: | Build @ @E x|=

—————— Skipped Build: Project: testl 1, Configuration: Debug TwinCAT RT (x64) ------

Project not selected to build for this solution configuration

—————— Build started: Project: TwinCAT Projectl, Configuration: Debug TwinCAT RT (x64) ------
artivating configuration...

========== Byild: 1 succeeded or up-to-date, & failed, 1 skipped ==========

EUEmRIOE:
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e Twincat Scan, Check Device status should be in OP

B s

7

[ General | Adapter | EtherCAT | Orline. | Cof - rine

E_: testl 1imc

b [i] testl 1 Instance

@}JSAFEW MNo Addr ~ Name State CRC
[ c++ Nl 1001 Box1{PIC32 BherCAT Save A OP 0.0

i l’U -+ 1002 Box 2 (LANS252-DIGIO-2PORT) op 0
4 "% Devices

i

4 =& Device 2 (FtherCA
53 Image

¥ Image-Info

b 2 SyncUnits Chel.:ksl.ave weneral | Ple
! T-pitr;wﬂitata SD:;::’ L :; Solution "TwinCAT Projectl’ (2 projects) =

#1 FrmlWeState - a E TwinCAT Measurement Projectl

# Frm0InputToggle =

® S\avec:unt = I Actual State: op “ ﬂ .EE‘OE_: pl’O_] Pet m
B g | (0] [5e00) (051 | S s > @l Chart

& Frm0Ctrl m Trlgger

s[5l TwinCAT Projectl
> [l SYSTEM
MOTION

-« @
4

e Add an existing PLC Program

PLC!
i &R ew Item... tri+Shift+
BE | :d Add Mew! Ctrl+Shift+A

4 ||E Add Bxistirjytem... Shift+Alt+A
%

m

Paste Ctrl+V

£

|
Paste with Links

1 Import PLCopenXML...
T
[£] maIM (PRG)
3 VISUs
4 ';._";'j PlcTask (PlcTask) Q i Erine
& MaIN

;.,_'g testl 1.tmc Descrip

I testl 1 Instance

—
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e Build and check if any error

ution Twin o) projects)
- E TwinCAT Measurement Projectl
2 [ Scope Praject iz
£ Chant “
R Trigger
4 3 TwinCAT Projectl
il sYsTEM
& momion
a @lruc
4 Elren
a testl 1 F e
B e € Lo
+ [zl Refet % Byikd

i
E + i 5ile i all objects

Show output from: | Build e —— —
——— All started: Project: testl_1, Configuration: Debug TwinCAT RT (x64) ---
nerate boot information...
========= Rebuild All: 1 succeeded, @ failed, @ skipped ==========

TIE el
« B0
i i
[ Vs Add J
PleTy
« B :ﬂ?n [@ Tmport PLCopenXML...
2% gt 1B Export PLCopenkML.
] test1 Save as library ...
[ SAFETY Save as library and fnstall ...

Cos
4 gvo X Remeoye Del
¢ % Devices 1 Properties Alt+Erter
4 59 Device 2 (EMEICAT]
B lmage
*B Irrage-Info
L

e All 10s make change link
e |Activated, Restart||login in and Start
e PLC pregram should run

B - |

S=. l‘l||l] ﬁ B @‘|“6’d”.'.'_||-<LDcaI> - ; testl 1 : | _‘] F n ij|¢§
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PROGRAM MAIN
2 2 VAR
3 Sl SIAVEL AT%1¥0.1 :BOOL; // I-input, ¥ -1bit variable, BOOL -single bit datatype
4 LED OUT SIAVE1 AT %QB10 :BYTE; // Q-Output, B 8-bit variable, BYTE -8 bit datatype
3 ANALOG INPUT SLAVEZ AT %1030 :UDINT; // I-Input, D 32-bit variable, UDINT -32 bit datatype
8
7 END VAR

Vasiable | Fhgs | Oalie i Attach Variable Input{0] (Input) | ]
Name: Tnput[0] Show Variables
Type: EIT 'Q.‘Unused
= (") Used and unused
Group: By Size: ¢ || Exclude disanled
Address: 103.0 User I 0 E Exclude other Devices
S _ _ _ - EExCIude game Image
MAIN.SW1_SLAVE! . PleTask Inputs . test]_1 Instance . test]_| W Show Tooltps
Comment: R [ 5ort by Address
Show Yariable Types
[ Matching Tyne
[¥] Matching Size
[T AN Types
7 Array Macde
ADS Infor Ports 11, 1Grp: 03040010, I04fs: 0xCO000338, Len: | Offsats
"I Continuous
y . - = 2 || Show Dislog
Full Name: TID*Device 2 (EtherCATY Box 2 (LANI252-DIGIC-2PORTYByte (ATnput[0]
‘ariahle Name
Hand aver
Take over
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PDO mapping excel and SSC flow
EEPROM programming
MPLABX i 2
PLC Structure text code basic

APPL _ application code briefing
Hand on
Q&A , dismiss
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UART application (to 485)

Setup : MASTER to Thermal Controller

11
Thermal RS2 32 to I\éI?ZX?’SZZSOZ 12
Controller RS485 TTL LAN9252 . Ethernet MASTER
E5CC Z-TEK e
Converter 1
RS485 TTL
RS232 EVB-LAN9252-HBI
To PIC32 Pinno 12

Wk FFFP

“mitina
y )

N n-a
) 1]
TR

(T
8 LT
" A oo
N [
y 1
|

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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o LAN9252 HE516{EIORE
o ZFE132-In,32-0Out /EEFEYF

o ZEHASPIFRPICERE R HHAHIO




R\ :
merecne FtherCAT® Demo: Controlling

GPIO’s using ADC

SLAVE2 - EVB_LAN9252_DIGIO

. 8 INPUTS
gﬂ_ o) (Switches)
LAN9252 &
- = Tl i
(LEDs)
MASTER
SLAVEL - EVB_LANS9252_HBI
Configuration B
Tool OouT = O Analog Inpu
TWInCAT 3 R— | LAN9252 S  pic3) o dumm Areios oo
From Beckoff Computer\T.\
nstall ETHERNET ETHERNET  prpiennET
Configuration Port CABLE Port
Tool in Pc
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PLC: Truth Table

INPUTS OUTPUTS
Slave 1 Slave2 Slave2
Analog input Voltage Equwa(wl;e;:;«)eamal SW1 (1 Bit) | Transition using LEDs (8 Bits)
OV to 0.5V 0 to 167 ON LED Blinking
0.5Vto 1V 167 to 333 ON <-----
1V to 1.5V 333 to 500 ON | e >
1.5V to 2V 500 to 667 ON <-- -
2V to 2.5V 667 to 833 ON -> <--
mmmmm
2.5V to 3.3V 822 to 1024 ON . e
LED Blinking
XX XX OFF LED OFF

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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PDO mapping excel and SSC flow
EEPROM programming
MPLABX i 2
PLC Structure text code basic
UART/MIO/ADC application

Hand on
Q&A , dismiss
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¥ ETG1000_1_CHN_Overview V1i0i2_C01
- ETG1000_2_CHN_EcatPhysicalLayer_W1i0i2_C01
® S S C “* ETG1000_3_CHN_EcatDLLServices_V1i0i2_C01
*? ETG1000_4 CHN_EcatDLLServices_V1i0i2_C01
“! ETG1000_5_CHN_EcatAlLServices_V1i0i2_C01
** ETG1000_6_CHN_EcatAlProtocols V1i0i2_C01
Application User
e.g. CiA402 Drive Profile Application
—————————————— Application function set mm— 4
W|lw|w  w| w L
EtherCAT ‘% LE |_|D_| 5 g 8 Process Generic
MStaht? data EtherCAT stack
achine Mailbox
——————————————— Hardware function set R T T T T
PDI and hardware abstraction Hardware
access
- Mailbox Process data
: EtherCAT Slave
0x0000 . + 0x1000
Register : ESC address space (DPRAM) Controller (extract)
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[ User application files (€/9800appl.* cia402appl *,... ) ]

( CoE (ecatcoe.”) || sdoserv.* | [ objdef* | [ coeappl® )

[ Sate machine (ecatslv.™) } [ Process data handling (ecatappl.”) ]

(=) ) (=)

s -3:'5.

REARE IR
M S o O
= s W s T e W
8151131151 15l I5
vg gggm

L L wl wl
5| (2 Cl|&| |8
o LS W W .
¢ 4

Mailbox handling (mailbox.*)
LN A

)

ecat_defh

Slave configuration header (
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{f0x6nnx Input Data of the Module (0x6000 - Ox6FFF)

0x6000 RECORD Results ro
1 UINT Result 1 ro
2 UINT Result 2 ro
3 BOOLEAN Toggle ro

4 pad 15
if0xTnnx Output Data of the Module (0x7000 - OxfFFF)
0x7000 RECORD Setpoint Values ro
1 UINT Value 1 w
2 UINT Value 2 w
{f0xBnnx Configuration Data of the Module (0x8000 - O0xB8FFF)
0x3000 RECORD Parameters
1 INT Inc 1

Table 21: PDO mapping and SM assign object generation

Index range

0x2000 - Objects are added to the online and offline OD, but they are not added to the mapping
Ox5FFF objects

OxBFFF — Mapping and Assign rules apply, e.g.

Ox9FFF 0x6000 - 0x1A00 = 0x1C12:01

0x6010 = 0x1A01 = 0x1C12:02
0x6011 = 0x1A01
0x6020 = 0x1A02

0x7000 = 0x1600 - 0x1C13:01
0x7010 = 0x1601 = 0x1C13:02
0x7020 - 0x1602 - 0x1C13:03
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Table 4: Object Dictionary Structure
Index Object Dictionary Area Description / Value

EtherCAT Communication Area, see 4.3.1

0x1000 - Ox1FFF

Communication Area

Standard communication area

Object Area of the Modules, see 4.3.2

0x2000 - Ox5FFF

Manufacturer Specific Area

0x6000 - Ox6FFF

Input Area

Objects that can be mapped to TxPDOs

0x7000 - Ox7FFF

Output Area

Objectsthat can be mapped to RxPDOs

0x8000 - Ox8FFF

Configuration Area

Configuration and setting objects

0x9000 - Ox9FFF

Information Area

Scanned information from the modules

0xA000 - OxAFFF

Diagnosis Area

Diagnostic, status, statistic or other information

0xB00O0 - OxBFFF

Service Transfer Area

Service objects

0xCO000 - OxEFFF

Reseved Area

Object Area of the Device, see 4.3.3

0xFOO0O - OXFFFF

Device Area

Parameters belonging to the device
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[ndex

0x1600

(x1601

(x1602

(0x1A00

0x1A01

Ox1A02

0x1C12

0x1C13

0x603F

rim i mm g e e

g

Table 8: Object definitions in file ciad02appl.h

Objectname  Variable in source code Comment/Description

RxPDOs SRxPDOMapl includes all objects required for
dynamic change between csvicsp

Rx PDOs SRXPD0Mapl includes objects required for csp
mode of operation

Rx PDOs SRFD0Map2 includes objects required for csv
made of operation

Tx PDOs sTxPDOMap0 Includes all objects required for
dynamic change between csvicsp

TxPDOs sTxEDOMapl includes objects required for csp
made of operation

Tx PDOs 9TxEDOMap2 Includes objects required for csv
mode of operafion

SyncManger2  sRxED0assign this object is written in change

PDO assign state from PREOP to SAFEQP;

(Rx PDOs) the configuration depends on the
number of axes (not include in
i24020b7ects)

SyncManger3  sTxPDOassign equal fo 0x1C12 (not include in

PDO assign C124020bjects)

(Tx PDOs)

Error Code cbjErrorCods his value shall be set if an error

inthe PDS occurs

© 2015 Microchip Technology Taiwan. All Rights Reserved.

Index

0x6040

0x6041
0x605A

0x605B

0x605C

0xB05E

0x6060

0x6061

0x6064

0x606C

0x6077

0x607A

0x607D

0x6085

0x60C2

0x60FF

0x6502

Object name

Controlword

Status word

Quick stop
option code

Shutdown
option code

Disable
operation
option code

Fault reaction
option code

Modes of
operation

Modes of
operation
display

Paosition actual
value

Velocity actual
value

Torque actual
value

Target position

Software
position limit
Quick stop
declaration

Interpolation
time penod

Target velocity

Supported
drive modes

CIA profile (402)

Variable in source code

objControlWord

obj3tatusWord

objCuick3topOptionCode

objshutdownOptionCods

objDisableOperationOptionCode

objFaultReactionCode

objModesOfOperation

objModesOfOperaticonDisplay

objPositionkctualValue

objvelocityActualvValue

ocbjTorgueactualvValus

objTargetPosition

objS3cftwarePositionLimit

objQuick3topDeclaration

objInterpolationTimsPeriod

objTargetVelocity

objSupportedDriveModes

Comment/Description

object for the output commands
from the master

current axis status

predefined ramp if an quick stop
shall be performed

predefined action in state
transition 8

predefined action in state
transition 5

predefined action in state “Fault
reaction active”

requested operation mode

current operation mode

current position value (delivered
by encoder)

velocity feedback

currently not used (only for
completion)

requested Postion value (setin
csp mode)

includes the minimum and
maximum actual position limit

predefined action in state “Quick
stop active”

target velocity requested by the
master

list of all supported operation
modes

The objects from 0x6000 to 0x67FF are incremented with 0x800 for each axis (Index + #2x1="0x800).
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State machine

+ PDO mapping

(A): Low-level power
Power for control unit enabled

Ready to
switch on

v 1o v
Switched on
‘) L
Operation
enabled

L

Cluick stop |
aclive :

If device is in OP state the state
Sdot ready to switch on® and
Switch on disabled™ are skipped

ih level power can be enabled

(B): High-level power
High level power enabled
Mo torque on the maotor

Fault reaction

active

(C): Torque
13 T Torgue on the motor enabled
Emmor occures

Figure 23: CiA402 state transitions and option codes
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o FEEFIFETFIZBHA
¢ Main ZJERE fEAEIERH ERYZE SR
¢ Object.NAYfEREEL S H

¢ APPL _inputmapping, outputmapping
generatemapping 477

Main.c. —
Pic21_mchp_gpio_sample_app.c. } ERAEE

Pic21_mchp_gpio_sample_app.h-
9252 _HW.c - RENZEST
9252_Hw.h.
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1. The relationship between object, main and APPL _

2. Object, its structure, naming rule

3. DPRAM & Object’s link-list relation

4. Struct array index and members

5. Not including following topic : Mail box and synchronization Jz

XOE FEH

© 2015 Microchip Technology Taiwan. All Rights Reserved. 131
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e Pointer and variable address

P B TR P S (E A BV E RN E)

&K FKEH I E

HY 1588880 iy B 12 FEE{F ) address_of x int *address_of x= & X;
B i B 2 N% int value_stored= *address_of x

I B N2 *address_of x=99;

® ¢ O 0 o

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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/--v

e Refer to Chapter 7 of SSC AN

o FrENYIAFT IR R A FERTEA
¢ VARIABLEERH) - (i i — (EAE A B RPRAL E R -
o ARRAYIVERWIIHEAR R AZ RN S (E R i -
+  RECORDHYFTRH-SII S TR FIRIE A TR E R -
*

fF%{fF%EﬂEI’JfF%{fFEI’JEHZ*T%E%H%ﬁﬁ%éﬁﬁ/izﬁ}ﬂzﬁiflf%#%ﬁﬂ ﬁﬂlj FED)AE
T?%[ VATl - SDO ACITEERATILL - VI 84 fE - SREVIaE &2
REUNT S T {181 i B B AS N 1

o ﬁﬁﬁ :éﬂ%ﬁ:E’JJ’%L&H&I%XE—@E%J:ED%%{*?ﬁﬁﬂﬂ%ﬁ?ﬁ%
IR T 45EtherCAT F BEEY A E

¢ Define local memory

¢ Entry description A CIfygat (& A HhkayHEEE )

¢ Object name ﬁi?}%ﬁ%%ﬁ" (x%%‘ﬁ)%‘ﬁ%%ﬁﬁ’ﬁ 7t

¢  Objection description Z#EX T GH A (%éﬁ)ﬁiﬂ‘%wﬁﬁ>

f(? 2015 Microchip Technology Taiwan. All Rights Reserved.
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: * Ob]ect 0x1601 : GPIO_OUTPUTS process data mapping
1- EEEEEEE FEEEREEREE FEEEEEEEE ’)
: I2®

- * \addtogroup 0x1601 Ox1601 | GPIO_OUTPUTS process data mapping
*

MICROCHIP

Regional Training
Centers

-. * \brief Object 0x1601 (GPIO_OUTPUTS process data mapping) definition
*f

: #ifdef _OBJID
- j.‘
- * \brief Object entry descriptions<br>
: * <hr> I t
- * SubIndex 0<br> n I y
4- * SubIndex 1 - Reference to 0x7010.0<br=
- |
: OBJCONST TSDOINFOENTRYDESC OBJMEM asEntryDescOx1601[] = {
: { DEFTYPE_UNSIGNEDE , Ox2 , ACCESS READ },
{ DEFTYPE_UNSIGNED3Z , 0x20 , ACCESS_READ }}; /* Subindexl - Reference to 0x7010.0 */

‘{*t
- * \brief Object/ Entry names

v |

- OBJCONST UCHAR OBJMEM aNameOx1601[] = "GPIO_OUTEUTS process data mapping\000" Na[ [ |e

"SubIndex 001%000\377";
- #endif //#ifdef_OBID

. #ifndef _PIC32 MCHP GPIO SAMPLE APP OBJECTS H_
*x

- * \brief Object structure

- *f
typedef struct OBJ STRUCT PACKED START { : :

- UINT16 uléSubIndex0; = = Descrlptlon
. UINT3Z SI1; /* Subindexl - Reference to 0x7010.0 */
- } OBJ_STRUCT_PACKED END
- TOBJ1601;
- #endif //#ifndef _PIC32_MCHP_GPIO_SAMPLE APP_OBJECTS_H._

e

* \brief Object variable
*

4 r0moTe TOBJ1601 GPIO_OUTPUTSProcessDataMappingOx1601

: #if defined(_PIC32_MCHP_GPIO_SAMPLE APP ) && (_PIC32_MCHP_GPIC_SAMPLE APP_ = 1)
J- ={1,0x701000Z0}
- #endif

- e Local variable

tifdef _0BID_
e gVl ApplicationObiDicl

| * Object 0x1601 */

/* Object OXIAUU *#
{NULL , NULL , 0x1a00 , {DEFTYPE_PDOMAPPING , 16 | (OBJCODE_REC << &)} , asEntryDesc0x1A00 , aNameOx1A00 , 8GPIO_INPUTSProcessDataMapping0x1A00, NULL , NULL , 020000 },
/* Object Ox1C12 ¥/
{NULL , NULL , oxiciz , {DEFTYPE_UNSIGNED16 , L | (OBJCODE_ARR << )} , asEntryDescOx1C12 , aNameOx1C12 , &sRxPDOassign, NULL , NULL , 0x0000 },
/* Object 0x1C13 */
{NULL , NULL, 0x1c13 , {DEFTYPE_UNSIGNED16 , 1 | (OBJCODE_ARR << &)} , asEntryDescOx1C13 , aNameOx1C13 , &sTxPDOassign, NULL , NULL , 0x0000 },
/* Object 0x6000 */
{NULL , NULL , 0xe000 , {DEFTYPE_RECORD , 1¢ | (OBICODE_REC << 2)} , asEntryDescOx6000 , aName0x6000 , AGPIO_INPUTS0x6000, NULL , NULL , 0x0000 },
/* Object 0x7010 */
{NULL , NULL, 0x7010 , {DEFTYPE_UNSIGNED32 , 0 | (OBJCODE_VAR << 8)} , &sEntryDesc0x7010 , aName0x7010 , 8GPIO_OUTPUTSO0x7010 , NULL , NULL , 0x0000 },
{NULL,NULL, 0xFFEF, {0, 0}, NULL, NULL, NULL, NULL}};
tendif //#fdef _0BID_
— fundef PROTO

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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Table 4: TSDOINFOENTRYDESC member variables

Member Data type Description

DataType unsigned 16 kit Index of the base data type defined in
[REF2].

BitLength unsigned 16 kit lit length of the object (entry)

ChjAccess unsigned 16 kit Eit 0: Read Access in Pre-Op

Bit 1: Read Access in Safe-Op

Bit 2: Read Access in Op

Bit 3: Write Access in Pre-Op

Bit 4: Write Access in Safe-Op

Bit 5 Write Access in Op

Bit 6. map able in R=FDO

Bit ¥- map able in TxPDO

Bit & entry will be included in backup
Bit 9: entry will be included in setfings
Bit 10: =afe inputs

Bit11: safe outputs

Bit12: safe parameter

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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centers Table 3: "TOBRJECT"” membar variables
Mermber Dala type Description
Fray Entry atrect OBIECT Pointer to prenious dictlon sy

Cirdy evedenie If the objec
are dpnamic inked (STA

Maxt Enlry

atneet DBEJEC

Fodmler to naxi diclionary antry
Cinity gnée If tha ciject dictionary entrigs

ana dynarnic Enked (STATIC O8JECT DIC =

.

Imdax

uralgned 16 o

Obect Index of the described object. The
object value depands on the type of EtherZAT
slave and object usege (6.5 ndex Rangsas)

Ohb|Oeac
Dats Type

OrjFiags

TEDOINFOOBIDESC (32 bit)
unalgned 16 b

uralgnied 16 b

Inciudes the deta type Index of the object.
(defined In {2} )

Bt 0-7: Mex Sublndex (valua of sublndes &)
BEil 8-158: Object Code (defined in [2] )

pEntryDass

TSCOINFOENTRYDESC *

Pointer to object description. Defined In
“6.2Entry descriptian®

pMame

uralgned cnar *

Poinier to object narme. Definad in *6.30hbject
name”

pvarPtr

wald *

Poinier to locad memory. Defined In 6.1 Define
lozal memory”™

FosEd

Podnter to Read Function. The prototype s
llated balow. This functon will be callad when
an SO0 uphoad Is recalved. if this poénter s
MULL the atandard D0 upload functon ia
gxacuisd.
Prototype:
UINTE ReadFunctan |

LINT16 inadax,

UINTE Subindex

UINT32 Slze,

UINT16 MBXMEM * oData,

UIMNTE bCompleteAccess |

Wi riter

Podénter to Write Functien. The prototype &
llated below. This function will ioe called when
an 300 downlogd le recalved. if thie polnter i3
MULL the atandard 800 downloed function is
exacuiad.
Prototvpe:
LINT& WriteFunczion

WINT 16 Indec

UIMNTB subtindax,

UIMT32 data8ize,

UINT16 MBXMEM * pData

UIMTE bCompleteAcoess )

MonolateSftast

uraigned 16 b

detarmina offaat within nonvalatla menmsony.
This walue & evelusied If the object should oe
sigred|load} 83 hac«up paramsier.

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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o APPL_Generatemapping

AL TEP RIS F AT dr i rirdiiridrfrdr i riridrrrfiddiiiiffrirdifririrfddirirersrsy

...f-t-

Wreturn 0 (ALSTATUSCODE NOERROR), NOERROR INWORE

“\param pInpucSize pointer to save the input procaess data length

\param pCutputSize pointer to save the output process data length

"brief This function calculates the process data sizes from the actual SM-PDO-Assign

and PDO mapping
CHELLETEN LTS ET PP i P E AT Edi i iediri i rirerrdfriidridsifidirerirdddfifiiisry

o 'APPL_Inputmapping

LTI ETEII TP ITrEEF IR iR i i ridrtiff i rtidiiirrrrddrrirrdfrrfiidififrelys
.-I,f&h-

“\param phata pointer to input process data

\brief This funetion will copies the inputs from the local memory to the ESC memory
to the hardware

SIS LSS TS LA TR TSP E ST S

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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Appl function

e APPL_outputmapping

FITEESTITIR PR AT IT A FT R FTI T TP T TSI IR A F AT T i T I T TR F I E A TITIR i iirrfiisys

fﬁi

\param pData pointer to ocutput process data

\brief This function will copies the cutputs from the ESC memory to the local memory
to the hardware

“ITET TR E ST PP F TP P T F PP EF it Er i rrrriidfrrrrifrririrriryfiiifirfrrirsiry

e APPL_Application

SIS EIT TSP T TP TP r AT AT TP F PP PP Err s irirrirssys
’,-'i-n-
‘\brief This function will called from the synchronisation ISR
or from the mainloop if no synchronisation is supported
ST T i r i rrriidfridirir il isirfirrrddifiirirrfdiirriiifids

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 138
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e Check the difference and relations
between Appl_object to “user
space” entry at Main




M’%\ Code comparing

Regional Training
Centers

EE¥1 ¥R SUART_APPL_C.

EE¥ R 5= UART _object.

%2R UART MAIN.

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 140
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PDO mapping excel and SSC flow
EEPROM programming
MPLABX i 2
PLC Structure text code basic
UART/MIO/ADC application
APPL _ application code briefing

Q&A , dismiss

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 141
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B Untitled - TwinCAT System M»anager‘, g Unti 5 _,
: =i ntitled - TwinCAT System Manager
File Edit Actions View Options Help & e ir i
NewwedSE| 2026856 s File Edit Actions View Options Help
B SYSTEM - Configuration - T S T T e e =
B8 PLC - Configuration : D E ﬁ E | @ |§ | flﬁl:' I% E ﬁ | ﬂ B |§ B8
=0 /0 - Confi i = =
: Em Lfo?e\f::tlon =Bl SYSTEM - Configuration
; --'rsh..ii< Apperd Bov. i ..BM PLC - Configuration
@l Mappings - : 2 =
| Ploccicoeice | = L’GW_' CasigatioD
(B} Online Reset ﬂ B Append Device
| 2% Online Reload (Config Mode only) 1 Mapj oA
| Online Delete (Config Mod, 5
I nline Delete (Config Mode only) ﬁ:' Impﬂl!t D‘E"-"PCE...
‘B Export Device... .I
H »
% Scan Boxes...
1 ; can Boxes, l EEStE Ceri+V
(1 Cut Ctrl+X 2 £
o i | 52 Paste with Links Alt+Ctrl+V
E Paste Ctri+V [
B2 Paste with Links Alt+ Ctri+V
id* Changeld... L
[#]Device 2 [EtherCAT]  [Local Area Connection [Realtek RTLE1EBB /81118 Famil] | ] l

Cancel

Select Al
Unzelect Al

- i B
> Disabled 1 new I/O devices found u
K.
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E
g Solution TwinCAT Project?’ (1 project)
4 il TWinCAT Project?
b (@l svsTEM
MOTION
Erc
[ saFETY
[l ¢+
o
4 % Devices
4 =% Device 2 (EtherCAT)
2% Image
j: Image-Info
2 SyncUnits
Inputs
71 FrmlState
#1 FrmQWcState
# Frm0InputToggle
#1 SlaveCount
#1 DevState
a [ Outputs
- Fr0Ctrl
& Fron0WeCtrl
& DevCtrl
» [H InfoData
b [ Box1 (PIC32 EtherCAT Slave) |
&%) Mappings

After device In

[ General | EtherCAT | DC__| Process Data | Startup | GoE - Oriine | Oriine |

State Machine

Init ] [Bootstrap
[Prelp | [Safelp ]

Requested State: OP
[op | [Ciear Erer ]

Cumert State OF

DLL Status
Port A: Carrier / Open
Port B: Mo Carmer /Closed

Part C: [No Carier / Closed

PotD: [N ed

File Access over EtherCAT

Mame Online Type Size >Addr..

In/Qut

UserIl

& 0 Errors | 1\ 0 Warnings |\_|) 0 Messages | Clear

Necrrintinn

" Set Value Dialog =
Dec: 1
Hex: 0001 Cancel
Float 1

|
Bool Lo )[1)
Binary: i
Bit Size: 31 @16 |

© 2015 Microchip Technology Taiwan. All Rights Reserved.
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(@ SYSTEM
MOTION

a4 % Devices
4 = Device 2 (FtherCAT)
:! Image
*8 Image-Info
(13 2 SyncUnits
!

Frm{State
# Frm0WcState
# Frm0InputToggle
# SlaveCount
# Devitate
a [ Outputs
& Frm0Ctrl
B Frn0WeCtrl
& DevCtrl
» [@ InfoData
4 R Box1 (PIC32 EtherCAT Slave)
1l GPIQ INPUTS process data ma
@ GPIO_OUTPUTS process data mappin

B+ GPIO_OUTPUTS|

1 InfoData

1

Variable | Aags | Online

Value: 1

New Value: Force.. Relesse Wite

Commert

@ 0Errors | 1 2 Warnings |@ZM&5&Q& | Clear

Description
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o {#FI32_IN_OUT SDK

o 4EEESSC

o EFETWINCAT

o IEEEMPLABX

o {E$2EEPROM (TWINCAT AND PICKIT 3)
o FIFTWINCATHIER, /M 4ZTWINCAT fpefe
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o LAN9252 HE516{EIORE
o ZFE132-In,32-0Out /EEFEYF

o ZEHASPIFRPICERE R HHAHIO
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" " PIM (pin n
New Variable Name PIC32 Pin Name PIC32 Pin direction "'ﬁ:rzn':" "'Cffo pis Conn::ted:o)) [Fest Status with respect to current EVB-LAN9252-HB| Comments
PIC32

INPUTI TMS/RAO 7P RAO 17 17 OK.
INPUT2 ANS/C1IN+/VBUSON/CN7/RBS /P RBS 20 20 OK. Determined by SW46
INPUT3 'AN4/CLIN-/CN6/RBA 7P RB4 2 2 OK. Determined by SW46
INPUTA AN3/C2IN+/CNS/RE3 13 RB3 2 % OK. Determined by SW46
INPUTS 'AN2/C2IN-/CNA/RB2 7P RB2 2 23 OK. Determined by SW46
INPUTG PGECL/ANL/CN3/RBL 7P RB1 2% 2% OK. Determined by SW46
INPUT7 PGED1/ANO/CN2/RBO 13 RBO 2 2 OK. Determined by SW46
INPUTS VREF-/CVREF-/AERXD2/PMA7/RAS 7P RAS % NC Not Teseted NC
INPUT9 VREF+/CVREF+/AERXD3/PMA6/RA10 I/P RA10 29 NC Not Teseted NC
INPUT2I ECRS/SDA4/SDI2/U3RX/PMAA/CN9/RG7 7P RG7 11 11 OK PIM
INPUT22 ERXDV/AERXDV/ECRSDV/AECRSDV/SCL4/SDO2/'U3TX/PMA3/CN10/RG8 I/P RG8 12 12 OK PIM
INPUTIO ANS/CLOUT/RBS 13 RBS B B OK.
INPUTII AN9/C20UT/RB9 I/P RB9 33 33 0K
INPUTI2 'AN10/CVREFOUT/PMAL3/RB10 13 RB10 Bl Bl OK. Determined by SW4T
INPUTI13 AN11/ERXERR/AETXERR/PMA12/RB11 /P RB11 35 35 0K Determined by SW47
INPUTI4 TCK/RAL 13 RAL 3% 3% OK.
INPUTIS 'AN12/ERXDO/AECRS/PMALL/RB12 7P RB12 a1 a1 OK. Determined by SW4T
INPUTI6 'AN13/ERXD1/AECOL/PMAL0/RB13 13 RBI3 ) ) OK. Determined by SW4T
INPUTI7 AN14/ERXD2/AETXD3/PMALH/PMA1/RB14 /P RB14 13 13 OK ALEHI
INPUTIS AN15/ERXD3/AETXD2/OCFB/PMALL/PMAO/CN12/RB15 \/p RB15 44 44 OK ALELO
INPUTI9 AETXDO/SS3/U4RX/U1CTS/CN20/RD14 13 RD14 4 NC Not Teseted
INPUT20 AETXD1/SCK3/U4TX/U1RTS/CN21/RD15 I/P RD15 48 NC Not Teseted
INPUT23 SCL2/RAZ 13 RAZ 58 58 OK.
INPUT24 SDA2/RA3 I/P RA3 59 59 0K
INPUT2S TDI/RAS 7P RAG 50 NC Not Teseted
INPUT26 TDO/RAS 13 RAS 61 NC Not Teseted
INPUT2T 'AETXCLK/SCLL/INT3/RAL4 13 RAL4 5 NC Not Teseted
INPUT28 AETXEN/SDA1/INT4/RA15 I/P RA15 67 NC Not Teseted
INPUT29 RTCC/EMDIO/AEMDIO/ICL/RDS 13 RD8 68 NC Not Teseted
INPUT30 S51/1C2/RDS 7P RDS 5 NC Not Teseted
INPUT3] SCK1/IC3/PMCS2/PMALS/RD10 13 RD10 70 70 OK.
INPUT32 EMDC/AEMDC/IC4/PMCS1/PMA14/RD11 I/P RD11 71 71 OK
OUTPUTI AERXERR/RGS o/p RGLS 1 NC Not Teseted NC
OUTPUT2 PMDS5/RES o/ RES 3 3 OK
OUTPUT3 PMD6/RE6 o/P RE6 4 4 OK
OUTPUTA PMD7/RE7 o/ RE7 5 5 OK
OUTPUTS T2CK/RC1 o/P RC1 6 6 OK SW47 - OFF Position
OUTPUTG T3CK/AC2TX/RC2 o/p RC2 7 7 OK. V47 - OFF Position
OUTPUTT TACK/AC2RX/RG3 o/p RC3 B B OK. SWA47- OFF Position
OUTPUTS T5CK/SDIL/RCA o/ RCA 9 9 OK SW47 - OFF Position
OUTPUTY ECOL/SCK2/U6TX/U3RTS/PMAS/CNE/RGE o/ RG6 10 NC Not Teseted NC
OUTPUTIO OC2/RD1 o/p RDL 76 76 OK.
OUTPUTII OC3/RD2 o/p RD2 77 77 OK.
OUTPUTI2 0C4/RD3 o/p RD3 7 7 OK.
OUTPUTI ETXD2/IC5/PMD12/RD12 o/p RD12 79 79 OK
OUTPUTI4 ETXD3/PMD13/CN19/RD13 o/p RD13 50 50 OK.
OUTPUTIS OC5/PMWR/CN13/RD4 o/p RD4 81 81 OK.
OUTPUT16 PMRD/CN14/RD5 o/P RDS 82 82 OK
OUTPUTIT ETXEN/PMD14/CN15/RD6 o/p RD6 53 53 OK.
OUTPUTI8 ETXCLK/PMD15/CN16/RD7 o/P RD7 84 84 OK
OUTPUTI9 CIRX/ETXD1/PMD11/RFO o/P RFO 87 87 OK
OUTPUT20 CI1TX/ETXDO/PMD10/RF1 o/P RF1 88 88 OK
OUTPUT2I C2TX/ETXERR/PMD9/RGL o/p RGL B B OK.
OUTPUT22 C2RX/PMDS/RGO o/p RGO %0 %0 OK.
OUTPUTZ TRCLK/RAG o/p RAG o1 NC Not Teseted NC
OUTPUT24 TRD3/RA7 o/p RA7 2 NC NC
OUTPUT25 PMDO/REQ o/P REO 93 93
OUTPUT26 PMD1/RE1 o/p RE1 94 94
OUTPUT2] TRD2/RG14 o/ RGL4 95 95
OUTPUT28 TRD1/RG12 o/P RG12 96 96
OUTPUT29 TRDO/RG13 o/P RG13 97 97
OUTPUT30 PMD2/RE2 o/P RE2 98 98
OUTPUT31 PMD3/RE3 o/P RE3 9 9
OUTPUT32 PMD4/RE4 o/P RE4 100 100

R — T — —
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Input Data of the Module (0x6000 -

110x8nnx 0X6FFF)

0x6000 RECORD GPIO_INPUTS ro 3 Gpio Inputs1
1BOOLEAN INPUTS1 0 0 Ox1 ro ~©
2BOOLEAN INPUTS2 0 0 Ox1 ro ~©
3BOOLEAN INPUTS3 0 0 0ox1 ro 3
4BOOLEAN INPUTS4 0 0 Ox1 ro ~©
5BOOLEAN INPUTSS 0 0 Ox1 ro 3
6BOOLEAN INPUTS6 0 0 Ox1 ro 3
7BOOLEAN INPUTS7 0 0 Ox1 ro ~©
B8BOOLEAN INPUTS8 0 0 Ox1 ro 3
9BOOLEAN INPUTS9 0 0 Ox1 ro 3
10BOOLEAN INPUTS10 0 0 Ox1 ro ~©
11BOOLEAN INPUTS11 0 0 0ox1 ro ~©
12BOOLEAN INPUTS12 0 0 Ox1 ro ~©
13BOOLEAN INPUTS13 0 0 Ox1 ro ~©
14BOOLEAN INPUTS14 0 0 0ox1 ro ~©
15BOOLEAN INPUTS15 0 0 Ox1 ro ~©
16BOOLEAN INPUTS16 0 0 Ox1 ro ~©
17BOOLEAN INPUTS17 0 0 Ox1 ro ~©
18BOOLEAN INPUTS18 0 0 0ox1 ro ©
19BOOLEAN INPUTS19 0 0 Ox1 ro ~©
20BOOLEAN INPUTS20 0 0 Ox1 ro ~©
21BOOLEAN INPUTS21 0 0 0ox1 ro ~©
22BOOLEAN INPUTS22 0 0 Ox1 ro ~©
23BOOLEAN INPUTS23 0 0 Ox1 ro ~©
24BOOLEAN INPUTS24 0 0 0ox1 ro ~©
25BOOLEAN INPUTS25 0 0 Ox1 ro ~©
26BOOLEAN INPUTS26 0 0 Ox1 ro ~©
27BOOLEAN INPUTS27 0 0 0ox1 ro ~©
28BOOLEAN INPUTS28 0 0 Ox1 ro ~©
29BOOLEAN INPUTS29 0 0 Ox1 ro ~©
30BOOLEAN INPUTS30 0 0 Ox1 ro 3
31BOOLEAN INPUTS31 0 0 0ox1 ro ~©
32BOOLEAN INPUTS32 0 0 0ox1 ro ~©

Output Data of the Module (0x7000

J10X7nnx - OX7FFF)

0x7010 RECORD GPIO_OUTPUTS w x Gpio Outputs1
1BOOLEAN OUTPUT1 0 0 Ox1 w x
2BOOLEAN OUTPUT2 0 0 Ox1 w x
3BOOLEAN OUTPUT3 0 0 0ox1 w x
4BOOLEAN OUTPUT4 0 0 Ox1 w x
5BOOLEAN OUTPUTS 0 0 Ox1 w x
6BOOLEAN OUTPUTE 0 0 0ox1 w x
7BOOLEAN OUTPUT7 0 0 Ox1 w x
8BOOLEAN OUTPUT8 0 0 Ox1 w x
9BOOLEAN OUTPUT9 0 0 Ox1 w x
10BOOLEAN OUTPUT10 0 0 0ox1 w x
11BOOLEAN OUTPUT11 0 0 Ox1 w x
12BOOLEAN OUTPUT12 0 0 Ox1 w x
13BOOLEAN OUTPUT13 0 0 Ox1 w x
14BOOLEAN OUTPUT14 0 0 0ox1 w x
15BOOLEAN UT15 0 0 0ox1 w x
16BOOLEAN OUTPUT16 0 0 Ox1 w x
17BOOLEAN OUTPUT17 0 0 0ox1 w x
18BOOLEAN OUTPUT18 0 0 0ox1 w x
19BOOLEAN OUTPUT19 0 0 Ox1 w x
20BOOLEAN OUTPUT20 0 0 0ox1 w x
21BOOLEAN OUTPUT21 0 0 Ox1 w x
22BOOLEAN OUTPUT22 0 0 Ox1 w x
23BOOLEAN OUTPUT23 0 0 0ox1 w x
24BOOLEAN OUTPUT24 0 0 0ox1 w x
25BOOLEAN OUTPUT25 0 0 Ox1 w x
26BOOLEAN OUTPUT26 0 0 0ox1 w x
27BOOLEAN OUTPUT27 0 0 0ox1 w x
28BOOLEAN OUTPUT28 0 0 Ox1 w x
29BOOLEAN OUTPUT29 0 0 0ox1 w x
30BOOLEAN OUTPUT30 0 0 Ox1 w x
31BOOLEAN OUTPUT31 0 0 0ox1 w x
32BOOLEAN OUTPUT32 0 0 Ox1 w x
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Regional Training
Centers

o TWINCAT iz ©/MASTERIG S £k,
° PDO mapping excel and SSC flow

° EEPROM programming

o MPLABX 5ifg

° APPL_ application code briefing
° Testing from TWINCAT

© 2015 Microchip Technology Taiwan. All Rights Reserved. Slide 150



ﬂ{s\

MICROCHIP

Regional Training Centers




