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A TM(C8460-BI

Integrated EtherCAT Slave Controller with

TR I NAM I C Enhanced Functionality

MOTION CONTROL

TRINAMIC® Motion Control GmbH & Co. KG
Hamburg, GERMANY
www.trinamic.com

The TM(C8460 is an EtherCAT Slave Controller (ESC) used for EtherCAT communication. It provides the
interface for data exchange between EtherCAT master and the slave's local application controller.

TM(C8460 also provides a large set of complex real-time IO features in hardware with focus on motor
and motion control applications and systems.

Focus
e Easiest to use ESC/ Simplicity / Industrial
¢ License-free / requirements for customer
¢ Robust / Availability / Flexibility
e Automation / Drives / Robotics / Semiconductor / Multi Axis Systems / Motor & Motion Control

Features
e Standard compliant EtherCAT Slave Controller register set with 2 MII ports, 6 FMMU, 6 Sync
Managers, Distributed clocks (64 bit), 16 Kbyte ESC RAM size

e External I2C EEPROM
e SPI Process Data Interface (PDI) with up to 30Mbit/s
* SPI interface for Trinamic Multi-Function and Control I0 Block (MFCIO) with up to 30Mbit/s
e Optional Device Emulation mode
e Trinamic Multi-Function and Control IO Block (MFCIO)

0 8 Digital general purpose I0, individually configurable
Incremental encoder input (ABN), single ended
Step & direction output with internal step rate generator
3-ch PWM block with configurable frequency, duty cycle, dead times
Generic SPI master interface with up to 4 slaves, e.g., to connect Trinamic ICs
Configurable IRQ and event signal
Configurable watchdog for outputs and inputs

0 Simple configuration via EEPROM or from MCU
e 16MHz CLK output, e.g., for MCU or Trinamic ICs or other peripherals
e Operating voltages: 3V3 and 1V2
e Industrial temperature range: -40°C to +100°C
e Package: VFGG400, 17mmx17mm Very Fine Pitch Ball Grid Array, 0.8mm pitch
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1 Abbreviations

AL

BOOT Special boot state of the EtherCAT state machine

CS Chip Select (SPI bus signal)

ECAT EtherCAT (or sometimes used for EtherCAT Master Interface)

EEPROM Electrically Erasable Programmable Read Only Memory. Non-volatile memory used to
store EtherCAT Slave Information (ESI). Connected to the SII

ENI EtherCAT Network Information file, holds information on the complete EtherCAT bus
structure and its connected slaves

EoF End of Frame

ESC EtherCAT Slave Controller

ESI EtherCAT Slave Information, stored in SII EEPROM, holds slave specific configuration
information

ETG EtherCAT Technology Group, www.ethercat.org

EtherCAT Ethernet in Control and Automation Technology

FCS Frame Check Sequence

FMMU Fieldbus Memory Management Unit

GPI General Purpose Input(s)

GPO General Purpose Output(s)

I2C Inter-Integrated Circuit, serial bus used for SII EEPROM connection

INIT Initial state of the EtherCAT state machine

IRQ Interrupt Request

MAC Media Access Control layer

MCU Microcontroller Unit

MFCIO Multi Function and Control Input Output

MI (PHY) Management Interface

MII Media Independent Interface: Standardized interface between the Ethernet MAC and PHY

OoP Operational state of the EtherCAT state machine

PDI Process Data Interface or Physical Device Interface: an interface that allows
access to ESC from the process side

PDO Process Data Object

PHY Physical layer device that converts data from the Ethernet controller to electric
or optical signals

PREOP Pre-operational state of the EtherCAT state machine

PWM Pulse Width Modulation

RAM Random Access Memory. ESC have User RAM and Process Data RAM

RX Receive path

SAFEOP Safe operational state of the EtherCAT state machine

SIT EtherCAT Slave Information Interface

SM SyncManager

SoF Start of Frame

SPI Serial Peripheral Interface

X Transmit path

pC

XML Extensible Markup Language: Standardized definition language that can be interpreted by
nearly all parsers.

SID Step and Direction interface

PDRAM Process Data RAM of the ESC

MBx Memory Block x

TEC International Electrotechnical Commission

ESM EtherCAT State Machine
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2 Principles of Operation

2.1 Key Concepts

211 General Information on EtherCAT

EtherCAT (Ethernet in Control and Automation Technology) has been developed and patented by
Beckhoff. It is an Ethernet-based technology for data transmission and application control in real time.
All process data for all connected nodes are transmitted in a single frame. All nodes connected to the
bus interpret, process, and modify their data ,on the fly". Ethernet frames are not buffered inside a
node but are directly forwarded with minimum additional delay. Maintaining a strict master-slave
communication, data exchange utilizes mailbox mechanisms and PDOs (Process Data Objects).

To ensure real-time behavior, frame processing and forwarding requires special hardware.
This special hardware is called ESC (EtherCAT Slave Controller) like the Trinamic TMC8460, TM(8461, or
TM(8462.

EtherCAT does not require software interaction for data transmission inside the slaves. EtherCAT only
defines the MAC layer (similar to CAN). Higher layer protocols are implemented in software on
microcontrollers connected to the ESC.

The ETG takes care for standardization activities and conformance testing. EtherCAT is integrated into
the following major standards: IEC 61158 (protocols and services), IEC 61784-2 (communication profiles
for devices), IEC 61800-7 (drive profiles and communication), SEMI standard E54.20 (since 2007).

For detailed information on the EtherCAT technology, the EtherCAT core mechanisms, and major features
we refer to the official standard documentations and guidelines available from ETG (www.ethercat.org,
ETG.1000), IEC (http://www.iec.ch, see numbers above), and Beckhoff (http://www.beckhoff.de, technical
specification).

212 EtherCAT Slave Controller (ESC)

The TM(8460 is a standard-conform dedicated EtherCAT Slave Controller providing EtherCAT MAC layer
functionality to EtherCAT slaves.

It connects via standard of-the-shelf Ethernet PHYs to the physical medium and provides a digital control
interface to a local application controller while also providing the option for standalone operation.

PHY | PHY

a2 Y

Mil
v v

ESC / 12C
Main Data Path

-

PHY

EEPROM

A 4

MaJOR ETHERCAT FEATURES

e Ethernet PHY interface: 2 x MIL

e 6 FMMUs & 6 Sync Managers

e 16 Kbyte Process Data RAM

e 64 bit Distributed Clocks

e I2Cinterface for external EEPROM

* SPI Process Data Interface (PDI) with up to 30Mbit/s / optional Device Emulation mode

Copyright © 2016 TRINAMIC Motion Control GmbH & Co. KG 11



TM(C8460-BI Datasheet (V100 / 2016-Sep-01)

2.1.3  Trinamic Multi-Function and Control I0 Block

Besides the proven EtherCAT functionality and the main EtherCAT data path, TM(8460 comes with a
dedicated hardware block providing a configurable set of complex real-time IO functions to smart
embedded systems. This IO functionality is called Multi-Function Control and IO block - MFCIO. Its
special focus is on motor and motion control applications and systems while it is not limited to this
application area.
The MFCIO block combines various functional sub-blocks that are helpful in an embedded design to
reduce complexity, simplify the bill of materials (BOM), and to provide hardware acceleration to compute
intensive tasks or time critical tasks. These functions can be used from the local application controller
using a dedicated SPI interface or can directly be mapped into the Process Data RAM for direct access
by the EtherCAT master.

1 Ml T

v oV

ESC / 12C
Main Data Path

MFC CTRL I I PDI

e There are up to 8 outputs or up to 8 inputs
e Each IO is individually configurable

<+—1=> MFCIO Block

GENERAL PurPOSE 10s

INCREMENTAL ENCODER UNIT

* Incremental encoder inputs (ABN) with configurable counting constant, polarity, N-signal behavior
and latch on N-signal
¢ 32 bit count register

STEP & DIRECTION UNIT

e Simple internal step rate generator

* Configurable step pulse width and polarity

e Continuous mode or one-shot mode with configurable step number
¢ Counter for steps that have been done

3-cH PWM

* configurable frequency, duty cycle, polarity, dead times, polarity per channel

SPI MASTER INTERFACE

e To directly connect to a TMC driver/controller or other SPI slaves
e« Up to 4 slaves
+ (Configurable speed, mode, datagram width up to 64 bits (longer datagrams are possible)

IRQ / EVENT OUTPUT

e Common IRQ signal to indicate various events triggered by the MFCIO block
e Mask register to enable/disable certain event triggers
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WATCHDOG

* Configurable for all inputs and outputs

e OQutputs will be assigned with configurable level @ watchdog event

e Inputs will trigger a watchdog event only

e ECAT SoF and PDI SPI Chip Select can be monitored with watchdog as well

EMERGENCY SWITCH INPUT

e If used all functional outputs are set to a configurable safe state when the switch is not actively
driven high
e Low active: must be pulled high for normal operation if used.

2.2 Configuration Options

The TM(8460 must be configured after power-up for proper operation. The EtherCAT part is automatically
configured using configuration data from the connected 12C EEPROM.

The MFCIO block can also be configured using EEPROM configuration data. The EEPROM must therefore
contain additional configuration data with category '1', which is automatically copied to ESC
configuration RAM at addresses 0x0580:0x05FF.

Another way to configure the MFCIO block is to directly write the configuration bits to this RAM area
using the ECAT or the PDI interface.

The MFCIO block can be used directly by a local application controller independent of the EtherCAT data
path. Therefore, no upfront configuration is required since the MFCIO blocks comes with a dedicated
SPI interface allowing complete access to its functions and local register set.

2.3 Control Interfaces

2.3.1 Ethernet Interface

For connection to the Ethernet physical medium and to the EtherCAT master, the TM(8460-BI offers two
MII ports (media independent interface) and connects to standard 100Mbit/s Ethernet PHYs or 1Gbit/s
Ethernet PHYs running in 100Mbit/s mode.

2.3.2 Process Data Interface

The Process Data Interface (PDI) is an SPI interface. The TM(8460-BI provides an SPI slave interface with
ca. 30Mbit/s to connect to a local MCU or application controller. Typically, the local application controller
contains the EtherCAT slave stack to control the EtherCAT state machine and to process state change
requests by the EtherCAT master. Pulling the external configuration pin PDI_EMULATION high switches
to Device Emulation mode. In Device Emulation mode, the TMC8460-BI can be used in standalone mode
without MCU since state change requests by the master are directly forwarded to the state registers
inside the TM(8460's ESC part. The PDI SPI interface remains active and can be used by an MCU in
device emulation state.

2.3.3  Multi-Function and Control I0 Block Interface

The MFCIO block of the TM(8460-BI comes with a dedicated SPI slave interface to allow direct access
from a local application controller. It is called MFC CTRL SPI interface. This interface to the MFCIO block's
functions is always available even if the EtherCAT state machine is currently not in operational state
(OP). Protocol structure and timing are identical to the PDI SPL

2.3.4  SPI Bus Sharing

Both SPI interfaces - PDI SPI and MFC CTRL SPI - can share the same SPI bus signals using two chip
select signals. This reduces overall number of signals on the PCB and requires only one SPI interface
on the local MCU. The external configuration pin SHARED_SPI_BUS needs to be pulled high for bus
sharing. In this case, the PDI SPI bus is used as shared bus interface together with the chip select line
of the MFC CTRL SPI interface.
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2.3.5 Configuration Inputs

External package pins allow for selection of configuration options that typically do not change during
operation by directly connecting them to 3V3 or ground. These package pins can also be controlled by
GPIOs of the local application controller.

These options are for example external EEPROM's size, PHY addressing and MII TX clock shift
configuration, polarities of the PHYs' link indicator, device emulation mode and enabling of the 16MHz
clock output.

2.3.6 EEPROM Interface

An EEPROM containing boot-up configuration data is required for ESC operation. The EEPROM must come
with a standard I2C interface and connects to the PROM interface of the TM(8460. EEPROMs of different
size can be used. There is a difference in the I2C protocol when EEPROM parts with >16kbits memory
size are used.

2.4 Software View

As seen from an EtherCAT master system, the TM(C8460-BI is part of an EtherCAT slave using the register
set and functionality according to the EtherCAT standard. It works together with other EtherCAT slaves
on the same bus and is accessible via the Ethernet physical medium. According to the slave configuration
(ESD and network configuration (ENI)

As seen from the local application controller, the TM(8460-BI is a peripheral SPI slave device with a
number of control and status registers that are accessible using the PDI SPI interface for the main
EtherCAT data path or the MFC CTRL SPI interface for the MFCIO block.

For proper EtherCAT functionality, the local application controller runs the EtherCAT slave stack to
process master requests regarding state changes in the state machine for example using the PDI SPI
interface. In device emulation mode the PDI SPI interface is not used since master requests are handled
inside the ESC.

The MFCIO block functions can directly be used with the MFC CTRL SPI interface. This can be done even
without using the EtherCAT slave controller part.

Trinamic's TMCL IDE (http://www.trinamic.com/software-tools/tmcl-ide) can be used to access the device
with the TM(8460-BI evaluation board. All registers are accessible via the two SPI interfaces. The
configuration memory area for the MFCIO block can be read and modified.
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Figure 1 - TMCL-IDE with direct register access to the TM(8460-BI on its evaluation board

A wizard helps and simplifies the configuration and setup of the TM(8460-BI to your specific needs and
provides code examples for your configuration to be used inside you microcontroller firmware and the
EEPROM for startup configuration.
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Figure 3 - Wizard Device Selection
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Figure 4 - Wizard Register Selection
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Il ESI configurator

ESI generation B

Mark & Copy the <Data> eniry to your esi file <Eeprom> section

<Categary>
<CatNo>2049</CatNo>
<Data>030301000002021003040410101010100C000002010101050501041112110311101000000000000000000000</
</Category>

<Category>

<Catho>20499</Catho>

<Data>030301000002021003040410101010100C0000020101010505010411121 1031 1101000000000000000000000 < /Data >
De| </Category>

-
//Prototype of spi write functi
void HW MfcWrite (UINT16 Address,UINT32 Size,UCHAR *Data):

n

//hddress mapping defir
#define ENC MODE
#define ENC Status
#define ENC_Xw
#define ENC_LATCH
#define SPT_RX DATA
#define SPI_CONF
#define SPI_STATUS
#define SPI_LENGTH
#define SD_DLY
#define PWM_CHOPMODE
#define PWM_ALIGNMENT
#define PWM_POLARITIES
#define PWM _VALUE 1
#define PWM _VALUE 2
#define PWM VALUE 3
#define PWM _CNTRSHIFT 1
#define PWM_CNTRSHIFT_2
#define PWM_PULSE_LENGTH

0x01ED

//Convenience access via arrays
spiiddress[]=(ENC_MODE, ENC_Status, ENC Xw, ENC_LATCH, SPI_RX DATA, SPI_CONE, SPI_STATUS,
SPI_LENGTH, SD DLY, PWM CHOPMODE, PWM ALIGNMENT, PWM POLARITIES, PWM VALUE 1, PWM VALUE 2,
BWM_VALUE 3, PWM CNTRSHIFT 1, PWM CNTRSHIFT 2, PWM PULSE LENGTE};

UINT16 *spilddress_ptr = &spilddress[0]; - -

UCHAR spiData[]={0x03, 0xD3, 0x01,
0x05, 0x05, 0x01, O0x04, 0x03};
UCHAR*spiData_ptr = &spiData[0]:

0x02, 0x02, 0x03, 0x04, 0x04, 0xOC, 0x02, Ox01, 0x01, 0x01,

//Datagram send via SPI to given address
1= (spiData ptr != &spiDatalsizeof (spiData)-1])
MfcWrite (*spiAddress ptr++, *spiData ptr++):

L&

Figure 5 - Wizard output view with EEPROM configuration

string and firmware C-code snippets
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3 Device Usage and Handling

3.1 Sample Block Diagrams

The TM(8460 allows for flexible system architectures using a microcontroller running the Slave Stack
Code (SSQ) or using Device Emulation mode without a microcontroller.
The following examples show typical system architectures using the TM(8460.

3.11 Typical EtherCAT Slave architecture

The first application diagram shows the TM(C8460 in a typical straightforward architecture. The PHYs
connect to the TMC8460 using MII interface. Both PHYs and the TM(8460 have the same 25MHz clock
source (see Section 3.9.2). The I2C EEPROM is connected to the TM(8460 and contains boot-up
configuration required by the ESC after reset or power-cycling. The EEPROM is optionally connected to
the pC to allow EEPROM updates via the MCU's firmware.

The uC connects to the TM(8460 using an SPI bus interface to the PDI SPI. The local application is
connected to the pC and is controlled by the application layer inside the pC. The application interface
depends on the application and is a generic placeholder in this diagram. In this example the MFCIO IO
block is not used.

Y Y

100
SEpe s  Mbit il
RJ45 ETH PHY

+ TMC8460-BI €= PDI SPH»>
Transformer 100

Spe s Mbit Vil
ETH PHY

uC / Application
Controller Application
with Slave Stack Interface
Code

—»{ Local application

MFCIO Block

Figure 6 - Application diagram using only the local application controller to interface the application

312 MFCIO block based Microcontroller Architecture

The second application diagram shows a similar architecture with uC but with extensive use of the
MFCIO block features. The special functions of the MFCIO block allow relocating functionality from the
pC to the TM(8460. That is, certain compute intense and time-critical functions are moved from software
to hardware. The application layer in the pC can focus on interfacing to the real-time bus and for high-
level control tasks of the application.

For example, an incremental encoder can directly be connected to the MFCIO block. The pC only reads
back the actual position via the dedicated SPI interface MFC CTRL SPI. Additionally, SPI slave chips are
directly connected to the MFCIO and not the pC, for example Trinamic's dedicated smart stepper motor
drivers, dedicated hardware motion controllers, and simple S/D stepper motor drivers. The MFCIO block
master SPI interface, the PWM functions, the S/D function, and the 16MHz clock output are used in this
case. The application controller does not need to implement these firmware functions and interfaces
but uses the available resources of the TM(8460 instead. Software development is simplified. Other
application parts not covered by the MFCIO block still connect to the microcontroller.
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100
Ees  Mbit
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uC / Application
Controller
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+ TMC8460-BI <€— PDI SP» . <€—application—p
Transformer with Slave Stack Interface parts
100 Code
Dy  MVbit MFCIO Block ~ j—SPI
ETH PHY
T T T A
DIGI 10 nES T™MC
TMC
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16MHzCLk—{ Contr.
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Input Driver
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Figure 7 - Application diagram using the MFCIO block features to reduce software overhead and provide
real-time hardware support to the MCU. Other application parts may still be connected to the MCU.

3.13 Device Emulation Example

The third application diagram shows a more compact architecture using device emulation mode. No pC
is required. State machine change requests by the EtherCAT master are directly processed inside the
ESC. The MFCIO block is the only application interface available in this architecture and provides the
features mentioned under Section 2.1.3. For example, a simple stepper motor slave with hardware
motion controller and encoder feedback can be set up without using a pC in the system by only using
the features provided by the TM(C8460. Since the registers and functions of the MFCIO block can directly
be mapped into the PDRAM the EtherCAT master can control the slave.

Eseamm—— £ EPROM

Spe s PHY Vil
+ TMC8460-BI

Transformer

| €———PDI_EMULATION =,1'—

RRipe s PHY SVl

MFCIO Block

T A

ABN

| e T™C

SP—»| Motion q
Incr. Driver
16MHz CLk—| Contr.

Encoder

Input

Figure 8 - Application diagram without MCU. The TM(8460 is used in device emulation mode. SPI
slave chips and other application peripherals can be connected to the MFCIO block. The EtherCAT
master can directly control all the application functions.
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3.2 Samples Circuits

321 IC supply

SUPPLY

Only a minimal amount of decoupling capacitors is shown here.

If possible every supply pin (1.2V and 3.3V) should have a separate 100nF capacitor connected between
it and GND as close to the pin as possible.

Larger capacitor values can be used on the 3.3V and 1.2V supply rails for increased stability.

3.2.2 PDI interface

PDI

el

This is the default configuration for the PDI SPI interface; both PDI_EMULATION and
PDI_SHARED_SPI_BUS are tied to GND.

PDI__EMULATION = 0 means that the processor connected to the PDI SPI pins has full control over the
ESC registers, the memory and the EtherCAT state machine.

PDI_SHARED_SPI _BUS = 0 means that the signals of the PDI SPI and MFC CTRL SPI buses are
completely separate.

The processor can also use the extra signals for Start-/End-Of-Frame and the PDI Watchdog.

3.2.3 Miscellaneous signals

MISC

LEDS

EEPROM
RESET

SYNC

Tie 10 +3U3

Pull to +3VU3 C1@k?
PUll to GNO (24@R2
Pull to GND lk»
PULL t0 GND CLk2

“ i T| WT

PHYs  46MHz CLK LATCH

CLK_25MHZ is the clock input, which should be the same signal as the clock for both PHYs. The traces
from the oscillator to the TMC8460 and the PHYs should have approximately the same length to avoid
timing problems.
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LATCH_INO, LATCH_IN1, SYNC_OUTO, SYNC_OUT1, NRST_OUT, EN_16MHZ_OUT and CLK_16MHZ_OUT are
optional signals that can be used depending on the specific use case.

Configuration Pins with their setting in this example:

LINK_POLARITY 1 (+3.3V) | MIL_LINK signal from PHYs is high active
PHY_ OFFSET 0 (GND) | PHY address offset is 0

PROM_SIZE 1 (+3.3V) | EEPROM is 32kbit or larger (4Mbit max.)
RESET_OUT_POLARITY | O (GND) | The RESET_OUT signal is low active

External resistors are required on the MDIO line and for four (4) of the reserved pads.

324  MII 1 (EtherCAT Input)

#II1 PHY INTERFACE

These are the connections to the first PHY, representing the input port of the EtherCAT device.

3.25 MII 2 (EtherCAT Output)

MIIZ PHY INTERFACE

These are the connections to the second PHY, representing the output port of the EtherCAT device.
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326 MFCI/Os

IC1_MFC
MULTIFUNCTIONAL BLOCK

S 1 mrc_1arra g MFC_ABN_N ?ﬂ

e 8 MFC_ABN 8 |t

22 nrc_gpioe) s MFC_ABN_A |

KIS nrFc epIore

IS HFC_GPIOr2) 2

Nie—| MFC_6PIOL3) g o

Kie | MFC_GPIOC4] Emergency Suitch MFC_NES |——

K€ nrc_erias)

L8 HFC_GPIOLS)

16 | MFC_GPIOLZ]

713

13 1 wrc_so_sTe a

RL3 | vrc sp_pIR & +

g% MFC_SPI_CS@ MFC_PLIM_PULSA_A %g

92 nrc spicst . g MFC_PUM_PULSE_A8 |25

€ MFc_spI_cs2 g g MFC_PHM_PULSE B (I

MLz MFc_sp1_cs3 a €| mMrc_pum_PuLSE_centeR 422

ez Mrc_sP1_sck - MFC_PWM_PULSE_START |t/

22 nrc sPI_nosI & £

18 1 MFC_sPI_MISO a i
~ MFC_PUNM_LS_2 |12

Gs & MFC_PLM_HS 2 |— 7%

86 MFC_CTRL_SPI_SCK | - MFC_PWM LS 1 Fgit

S mrc_cTRL_sPI_MosI| £ 3 MFC_PHM_HS 1 |12

F2— mrc_cTRLsP1_msal & MFC_PUM LS @ —o1°

HE | MFC_CTRL_SPI_CSN |© MFC_PUM_HS_@ |14
%

TMC84&0-BI

The I/0s of the MFC block are shown unconnected here as the actual connections depend on the
intended use.
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3.3 Pinout and Pin Description

The following table contains the pin description and required pin connections of the TM(8460-BI for
the Very Fine Ball Pitch Grid Array package VF400.

Pins not listed in this table are not connected (n.c) / leave open.

PPIE:-' Pin Name / Function %I Functional Description / Comments

u17 NRST I | Low active system reset input
25MHz Reference Clock Input, connect to clock source

17 CLK_25MHz I | with <25ppm or better, Typically same clock source as
used for the PHYs

U1z CLK_16MHz_OUT 0 | 16MHz auxiliary clock output, enabled by EN_16MHz_OUT
Enable signal for 16 MHz auxiliary clock output: 0 = off,

Riz | EN6MHz OUT | I |1 n, 16 MHz available at CLK_16MHz_OUT
TM(C8460 auxiliary output / active level defined by
RESET_OUT_POL, reset by ECAT (reset register 0x0040),

P19 RESET_OUT O | RESET OUT has to trigger nRESET, which clears
RESET_OUT.

NL6 RESET_OUT_POL I COIijIgUI’ES ac.tlve leyel of the RESET_OUT signal: 0 = low
active, 1 = high active
Signal indicating that EEPROM has been loaded, 0 = not

R15 EEPROM_OK 0 ready, 1 = EEPROM loaded

F1 PROM_CLK 0 Extgrnal I2C EEPROM clock signal, Use 1K pull up
resistor to 3.3V

a1 PROM_DATA 10 f;(tg\r/r;al T2C EEPROM data signal, Use 1k pull up resistor
Selects between two different EEPROM sizes since the
communication protocol for EEPROM access changes if

G2 PROM_SIZE I | asize > 16k is used (an additional address byte is
required then). 0 = up to 16K EEPROM, 1 = 32 kbit-4Mbit
EEPROM

G4 SYNC_OUTO 0 Distributed Clocks synchronization output 0, Typically
connect to MCU

Ha SYNC_OUT1 0 Distributed Clocks synchronization output 1, typically
connect to MCU

17 LATCH_INO I Latch input O for distributed clocks, connect to GND if
not used.

K17 LATCH_IN1 I Latch input 1 for distributed clocks, Connect to GND if
not used.
Error Status LED, connect to red LED (Cathode)

14 LED_ERR O | 0-LED on, 1 = LED off
Link In Port Activity, connect to green LED (Anode)

H15 LED_LINK_IN 0 0 = LED off. 1 = LED on

14 LED_LINK OUT 0 Link Out Port Activity, connect to green LED (Anode)

0 = LED off, 1 = LED on
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