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HFX Product Family

General Information

A Warning

Before beginning installation of this product:
Read and follow all installation instructions.
Please contact Eaton immediately if you have any questions.

Note: This manual was written with great care and precision. However, since the
potential for error exists, we can provide no assurance of the absolute accuracy of its
contents.

A Warranty

In order to consistently bring you the highest quality, full featured
products, we Tteserve the right to change our specifications and
designs at any time.

A Timited warranty is given with these Eaton products. Please see
our website for details.
http://www.eaton.com/Eaton/ProductsServices/Hydraulics/
Warranty TermsConditions/PCT_612027
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HFX Product Family

1.0 INTRODUCTION

The Eaton HFX product family is a series of advanced,
CAN- based controllers for use with mobile and industrial

. R, . . Key Acronyms and Abbreviations
equipment. Using Simulink® programming environment,

these controllers enable functional control over electrically

e . .. FW Firmware
operated components within a variety of applications (e.g.
. . . . . HW Hardware
agricultural, construction, material handling). It is -
T . . IDE Integrated Development Environment
recommended that an individual have experience with
control engineering and programming within the Simulink® P Intellectual Property
environment before using this hardware. MIL Malfunction Indicator Lamp
POU Program Organization Unit
The HFX product family is optimized for reliable PWM Pulse Width Modulation
operation in severe environments, possessing RTS Run Time System
IP and temperature ratings that exceed existing solutions sw Software
from competitors. HFX controllers employ several MSP Matlab® Support Package
advanced technologies (e.g. I/0O with variable configuration 170 Input/Output
architecture), enabling simple management and enhancing CRC Cyclic Redundancy Check

both ease of use and functionality. These controllers are
intended as both a standalone solution, or as the
centerpiece to a complete control system that can include
other CAN-based devices such as displays and keypads.
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2.0 TECHNICAL SPECIFICATIONS

Eaton HFX Controllers

Dimensions 212.61mmLx134.17mm W x 58.55mm H
Weight 43.2 ounces (1225 grams)

Storage Temperature Range -40 - +125 °C

Operating Temperature Range -40 - +105°C (USB use is limited to 85°C)

IP Rating IP67/IP69K

Operating Altitude 0-4000 m

Supply Voltage 6-32 VDC, Nominal operation @ 12 /24 VVDC
Reverse Polarity Protection Integrated

Peak Supply Voltage 36 VDC

Maximum Current 48 A @ 85°C (40 A @ 105°C)

Idle Current 12/24 VDC TBD

Standby Current 12/24 VDC

<3.5mA@12V, <2.5mA@24V

Ignition Pin (K15)

Enable/Disable standby mode

CPU Type Renesas Super H 72546
Frequency 200 MHz

Bit Width 32 Bit

FPU Integrated on chip

Data Memory (RAM retain) (additional to cpu)

32 Kbyte (4 Kbyte available to user.)

Flash (ROM program & data combined) 3.75 Mbyte

SRAM 256 Kbyte

EEPROM 128 Kbyte

CAN Specification 2.0A, 2.0B

Baud Rates 50 kb/s,100 kb/s,125 kb/s,250 kb/s,500 kb/s,800 kb/s,1Mb/s
Protocol Partial SAEJ1939 support
Default Node Address 0

Default Baud Rate 250kb/s

USB Specification N.A.

Baud Rates N.A.

Default Node Address N.A.

Default Baud Rate N.A.

Number of Sensor Supplies

1 for HFX'12/20; 2 for HFX32/48

Sensor Supply Output Voltage

5 VDCor 10 VDC (configurable)

Sensor Supply Maximum Curmrent

200 mA @ 5VDC, 100 mA @ 10V per supply

Analog Input Resolution

12 bits, *10 bits

Accuracy

+/-1%FS

Measuring Ranges

0..5V,0..10V*, 0..32 V, 0..20 mA (Ratiometric)

Short Circuit Protection

Integrated

Open Circuit Detection

Dependent upon selectable termination

Input Sampling Frequency 1 kHz
Input Type Digital Low/High Side (Software configurable)
Maximum Input Frequency 200 Hz

Switch-on Level

Software configurable

Switch-off Level

Software configurable

Input Type

Frequency, Digital Low/High side, (Software configurable)

Maximum Input Frequency Ch 3-8 (FREQ) (0-5 V square wave)

Ch 3-8 0 Hz...50 kHz* in Freg. mode Note: maximum aggregate is 200 kHz,

Minimum detectable pulse duration is 20 usec

Maximum Input Frequency Ch 3-8 (Dig)

Switch-on Level

Standard switch on at 3.0 V

Switch-off Level

Standard switch off at 2.0 V
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Input Type Variable reluctance (Software configurable)

Maximum Input Frequency Ch 1-2 (FREQ) (0-5 V square or sine OHz...25kHz* Note: maximum aggregate is 200 kHz, minimum detectable pulse duration is 20 psec
wave) Note: phase and duty cycle are not supported by these inputs

Switch-on Level

Selectable as 2.2 V or self adaptive (input device changes voltage with frequency)

Switch-off Level

Selectable as 0.0 Vor 1.0 V

Output Type High Side (Software configurable)

Max Amperage 2A

Diagnostics Open/Short circuit protection

Output Type Low/High side, H-Bridge (Software configurable)
Max Amperage 4A

Diagnostics Open/Short circuit protection

Type PWMi, High side (Software configurable)
Max Amperage 2A

Diagnostics Open/Short Circuit Protection

PWM Frequency 50 - 2 kHz

Dither Frequency Configurable

Dither Amplitude Configurable

Control Range 0.05-2A

Control Resolution 1mA

Fly Back Protection Integrated

Duty Cycle Resolution

.01% @ 250 Hz

Type PWMi, High Side (Software configurable)
Max Amperage 4A

Diagnostics Open/Short circuit protection
PWM Frequency 50 — 500 Hz

Dither Frequency Configurable

Dither Amplitude Configurable

Control Range 0.05-4A

Control Resolution 1.5mA

Fly Back Protection Integrated

Duty Cycle Resolution .01% @ 250H

Connector Manufacturer Deutsch Inc.

Model DR(C23-40PA & DRC23-40PB
Contact Surface Nickel plated

Connector Assembly Parts List

Mating connector DRC26-40SA & DRC26-40SB, size 20 solid contacts P/N 0460-202-20141
intended for 20AWG wire, 460-010-20141 intended for 16-18 AWG wire, size 20 stamped and
formed contacts P/N 1060-20-0122(nickel plated), sealing plug P/N 0413-204-2005

Tooling Manufacturer

Deutsch

Hand Tool Part Number

Solid contacts: Service crimper: HST-1561
Production crimper(ratcheting): HDT-48-00 Stamped contacts: DTT-20-00

Die Part Number

N/A

Contact Removal Tool

P/N 0411-240-2005
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3.0 KEY FEATURES

- Robust, compact, fully sealed & potted cast
aluminum construction

- Completely protected outputs
(thermal and overcurrent)

- Reverse polarity protection

- Up to 24 multifunction inputs, depending on
model

- Up to 24 multifunction outputs, depending on
model

- Diagnostic feedback for short circuit & wire
break on all outputs

- Use of proven Deutsch connectors for rigorous IP
protection

- Programmable via CAN via E-COM® or Kvaser”
- Three CAN ports

- Sleep input for improved power management
- Regulated supply for sensors

- Three programmable LED status indicators

4.0 SAFETY CONSIDERATIONS

Note: This operating and installation manual is intended for use
by a competent programmer, electrician, technician, or
engineer. The instructions included in this manual should be
read and kept as a reference document prior to initial
controller installation and use. Incorrect operation of these
controllers can present a significant threat to both individuals
and equipment. In the event of an equipment break down, do
not attempt to repair the controller as there are no user
serviceable parts inside the enclosure. Any evidence of
tampering will invalidate the warranty.

5.0 APPLICATION

This operating and installation manual should be used in
conjunction with the online help provided with the HFX MSP in
the Simulink® development environment. Together, this
information should form a basis for the simple configuration of
the controller and the creation of programs specific to your
application needs. Proper operation of the controller is
dependent on the program that is created and ultimately
downloaded to the hardware, therefore extensive testing is
required. Customers programming the controller possess the
responsibility of ensuring that both the hardware and software
performs as intended with their applications.

Note: That each controller within the HFX product family requires the
installation of the HFX MSP, service tool and CAN adapter drivers before
initial use in the application environment. The HFX MSP requires MS
Windows® 7 or greater and Mathworks® Matlab® 2014b, 2015b or 2016b
with Simulink® and Embedded Coder.

6.0 HARDWARE DESCRIPTION

The Eaton HFX product line consists of four controller
models (HFX12m, HFEX20m, HFX32m, and HFX48m), each
possessing a unique number of I/0. The HFX12m/ HFX20m
(pictured below) and HFX32m/HFX48m (pictured below)
both share common housings.

Each of these units is designed to function over an extended
operating range of supply voltage, from 6 — 32 VDC.

HFX12m/HFX20m

HFX32m/HFX48m

The three integrated CAN ports on these units support CAN
2.0B, which are configured via Vector *.dbc files.

HFX controllers are programmed via CAN via an E-COM®
adapter with either HFX service tool or FXST service tool.
Both included in the installation package, see section 8 for
service tool installation instructions. A Kvaser® CAN adapter is
also compatible with the FXST service tool.

The two regulated outputs (sensor supplies) can be
configured individually for either 5 or 10 V operation.
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The table below represents an I/0O overview of the various HFX controller models.

HFX48m HFX32m HFX20m HFX12m

Controller Model (241/0) (16 1/0) (101/0) (61/0)
Total Outputs 24 16 10 6

Total 2 A channels 16 10 6 4

Number of channels supporting function

PWM 16 10 6 4

PWMi 16 10 6 4

High Side output 16 10 6 4

Total 4 A channels 8 6 4 2

Number of channels supporting function

PWM 8 6 4 2

PWMi 8 6 4 2

High Side output 8 6 4 2

Low Side output 8 6 4 2

H-Bridge pair 4 3 2 1

HFX48m HFX32m HFX20m HFX12m

Controller Model (241/0) (16 1/0) (101/0) (61/0)
Total Inputs 24 16 10 6

Total frequency channels 8 6 4 2

Number of channels supporting function

High frequency 8 6 4 2

Variable reluctance 2 2 2 2

High Side input 8 6 4 2

Low Side input 8 6 4 2

Total analog channels 16 10 6 4

Number of channels supporting function

0-5 Vinput 16 10 6 4

0-10Vinput 16 10 6 4

0-32Vinput 16 10 6 4

4 - 20 mA input 16 10 6 4

High Side input 16 10 6 4

Low Side input 16 10 6 4

Thermistor 16 10 6 4
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10

The HFX48m incorporates 24 total
outputs, comprised of:

- 8 x4 A channels
- 16 x 2 A channels

Each channel is capable of:

- High Side output

- Openloop PWM

- (losed loop PWM with current control

The 8 x 4 A channels are also capable of Low
Side output and can be configured in pairs for
H-Bridge operation.

The HFX48m also incorporates 24 total inputs,
comprised of:

- 8 x Frequency (2 of which are capable of
handling variable reluctance sensors)

- 16 xAnalog (0-5V,0-10V,0-32V, 4-20 mA,
and Thermistor)

The HFX32m incorporates 16 total outputs,
comprised of:

- 6 x4 A channels
- 10 x 2 A channels

Each channel is capable of:
- High Side output
- Openloop PWM

- (losed loop PWM with current control

The 6 x 4 A channels are also capable of Low
Side output and can be configured in pairs for
H-Bridge operation.

The HFX32m also incorporates 16 total inputs,
comprised of?:

- 6 x Frequency (2 of which are capable of
handling variable reluctance sensors)

- 10 x Analog (0-5 'V, 0-10 V, 0-32V,
4-20 mA, and Thermistor)

All 16 inputs can also be configured as
High Side or Low Side.

The HFX20m incorporates 10 total
outputs, comprised of:

- 4 x4 A channels
- 6 x 2 A channels
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Each channel is capable of:

- High Side output

- Open loop PWM

- Closed loop PWM with current control

The 4 x 4 A channels are also capable of Low
Side output and can be configured in pairs for
H-Bridge operation.

The HFX20m also incorporates 10 total inputs,
comprised of:

- 4 xFrequency (2 of which are capable of
handling variable reluctance sensors)

- 6 x Analog (0-5V, 0-10V, 0-32 'V, 4-20 mA,
and Thermistor)

All 10 inputs can also be configured as High
Side or Low Side.

The HFX12m incorporates 6 total outputs,
comprised of:

- 2 x4 A channels
- 4 x 2 A channels

Each channel is capable of:
- High Side output
- Openloop PWM

- Closed loop PWM with current control

The 2 x 4 A channels are also capable of Low
Side output and can be configured as a pair for
H-Bridge operation.

The HFX12m also incorporates 6 total inputs,
comprised of:

- 2 x Frequency (2 of which are capable of
handling variable reluctance sensors)

- 4 x Analog (0-5V, 0-10V, 0-32V, 4-20 mA,
and Thermistor)

All 6 inputs can also be configured as
High Side or Low Side.

All 4 of the HFX controllers also integrate an intemal
temperature measurement that can be viewed with

the HFX service tool.



HFX Product Family

7.0

8.0

8.1

SOFTWARE DESCRIPTION

Software for the HFX family of controllers is provided
in the form of the HFX Maltlab® Support Package. This
is distributed as a .exe installer file. After running the
installer the following files will be added to \Program
files (x86)\HFX_MSP\:

- \HFX_Firmware\: Firmware files (MOT files), A separate
file is provided for each HFX controller model.

- \Service_Tools\Eaton_HFX_ST_lInstaller\: Setup.exe in
the folder is the installation file for the HFX service tool.

- \Service_Tools\ECom_Drivers\: The Pro-FX Configure
HFX Service Tool connects to the HFX over CAN using
the ECOM device. This is the driver for that device.

- \Service_Tools\FXST\: NW.exe in the folderis
executable for the FXST service tool.

- \simulink\: Contains all the Matlab® Simulink® files.

- \capi\;\Library\;MSP_app_files\: intemal files needed
for compiling an application.

- readme.txt: text document that contains the revision
history of the HFX MSP.

When updating an existing HFX Matlab “Support
Package, it is necessary to un-install the previous version
and re-install the new installer executable. In some cases
the service tool may also need to be re-installed. The
release notes will mention this explicitly

SERVICE TOOL - INSTALLATION AND GETTING STARTED

DRIVER INSTALLATION

Before using the HFX Service Tool, it is necessary to install
the driver for the ECOM USB/CAN interface device. Prior
to installing the driver, make sure that all ECOM devices are
detached from your computer and that all programs are
closed. Run the ECOM driver installation application
Driver_Setup_(3.1.0.15.exe, located in
\Service_Tools\ECom_Drivers\ folder of the HFX Matlab®
Support Package. Proceed with the installation by following
the onscreen instructions. Once installation has completed,
connect the ECOM device and Windows will complete the
installation for the hardware and port.

8.2 INSTALL THE HFX SERVICE TOOL SOFTWARE

Run the HFX Service Tool installation file setup.exe in
\Service_Tools\Eaton_HFX_ST_lInstaller\.

Welcome to the HFX Service
Tool Installation Wizard

It ig stronaly recommended that pou exit all Windows programs
befare wnning this =etup program,

Click Cancel bo quit the setup program, then chase any pragrams
wau have mnning, Click MNext to continue the installation,

WWARNING: This program is protected by copyhght law and
international ieaties

Unauthorized reproduction or distribution of this program, or any
portion of it, maw result in severe civil and criminal penalties, and
will be prosecuted ta the maximum extent possible under law,

=

83 LAUNCH THE HFX SERVICE TOOL

Ju HFX Service Tool
@ HFX Service Tool
@ HFX Service Tool (Read Only) -
1 Back
| Search programs and files o) |

You may be prompted for a password. Use the C-
API Read/Write password password can be found
in the file ‘Eaton Display Passwords.txt', located in
the Service_Tools\Eaton_HFX_ST_Installer\
folder of the HFX MSP. You have the option to
select ‘Save password and S/N’, which stores the
password for the next time the software is used.

G Enter Password @

Fassword: IMM

Clear Password I
Paste Password I

= qu = [ P pw—

I single Serial Number Access

oo e
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9.0
9.1

12

GETTING STARTED
FIRMWARE

Install the Firmware

HFX units are shipped blank, with no firmware
loaded. Prior to first use, it is necessary to load
fimware to the HFX.

Launch the HFX Service Tool if it is not already open. On the main
page of the service tool select File->Reprogram Firmware.

G Eaton HFX Service Tool
File Page Flash CommPort Plot/Log Help

Save Calibration to Disk 4
Load Calibration from Disk

E-T-N

- % Powering Businass Workdwide

Clear Cal Tags

Run Mode | Running

Reprogram Firmware k

Repregram Application

Bulk Regrogram

age | 1

Print Panel

0
Exit Chrl+3
4 300
| Y
Select the appropriate firmware to load based on the model of the
controller intended for use.

& » Computer » OSDisk (C) » Program Files (86) » HFX_MSP » HFX Firmware = |49 W Search HRXH
Organize »  Includeinlibrary = Sharewith v Bum  Newfolder
e Name

B Desitop | [ E486000_HFX4EM.mot
[ Downlosds i E2486001_HFGZM.mot
% Recent Places ] 2485002 HFXQ0M.mot
E2486003_HFXAZM.met
& Libraries ] E2486004_HF¥x48M.mot
%] Documents | E2486005_HFX32M.mot
& Music || E2486006_HFX20M.mot
=] Pictures E2486007_HFX12M.mot
B videos
L 8 items

The firmware should complete the installation process. If the wrong
firmware has been selected, the software will provide a prompt
which indicates that the firmware does not match the controller
hardware. If this occurs, verify that the correct firmware was
selected. There are two controller types, CODESYS and C-API. The
CODESYS firmware versions are the files with names ending in
0_HFXMxx through 3_HFXMxx. The C-API versions go from
4_HFXMxx through 7_HFXMxx. The software should then load on
the controller and complete installation. You should now be ready
to proceed with the application software installation

EATON HFX Product Family Installation and Operation Manual for Matlab® Support Package January 2017

9.2

CREATE YOUR FIRST PROJECT
Open Matlab®

If this is the first time creating a project, execute the
following in Matlab® command line: run('C:\Program Files
(x86)\HFX_MSP\simulink\HFX_setup_toolchain.p’)
otherwise skip to the next step.

In the desired location, create a sub folder for the new
project. Note: Project paths cannot contain spaces.

In the shortcut tab, click HFX New Project.

Do not re-use projects, always create a new project. A
globally unique identifier is created every time the project is
created.

In the Pop-up window type the new projects name and click
OK. After a few seconds a new Simulink® project should
show on the screen.

Double click the HFX_Setup block and select the
appropriate HFX controller from the "Select the target ECU"
drop-down.

For more information on the options click "Help".

'3 Block Parameters: HFX_setup |
HFX_Target_setup (mask) (link)

This block allow selecting a ECU in the Eaton HFX family as a target
for code generation

Parameters

Select the target ECU [HPx@8m -]

Sensor Supply 1 Voltage [ CAPL SUPPLY_VOLTAGE_SV -]

Sensor Supply 2 Valtage [ CAPL SUPPLY_VOLTAGE_ 5V -

Use State Machine
Non-volatile memory allocation for calibration parameters (Bytes) b

4076 =

Project GUID | 3e20072c-d380-43bf-97b6-facadcd2df45

ok | [ cancel |[ melp Apply

Open the Library Browser at HFX/Tasks and drag into the

top level of the model the hfx_app_1ms HFX Application
block. Double click on it and select the appropriate parent
function. For more information on the options click "Help".

=)

-
*4 Sink Block Parameters: hfx_app_lms

HEX_Application (mask)

the contents of this subsystem will execute at the selected rate, state
machine task will execute at 1ms

Parameters
Parent Function

[HPx_1ms_Task -]

[ Edit Contents ]

[ ox ][ cancel [[ meb || zpply

L

Save and close the model. To edit further re-open the file.
Place all developed code in the Application blocks.
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9.3 BUILD APPLICATION

When development is complete, the project can be built to
generate the *.HFX file that can be downloaded into the HFX
controller via the service tool.

To build the application form the Simulink window click on

the code menu-> C/C++ code -> Build Model.
-_— e

is [ Code | Tools Help

& C/C++ Code Y | & Build Model Ctrl+B
Data Objects y | =) Build Selected Subsystem

— Export Functions
External Mode Control Panel

Generate 5-Function

23 Code Generation Advisor

Code Generation Options...

\d Mavigate To C/C++ Code

hfx_app_1ms(} Code Generation Report 4

The Diagnostics Viewer will provide build information as
shown below, the build information is embedded into the
application and can be see thru the FXST service tool.

' e

*i Diagnostic Viewer

R AN <
HFX_example

P L L IR | U A e L Ly

(1) Creating file: SBW_CAN_3_dbc.c
Creating file: SBW_CA&N_3_dbc.h

| HFX Build Information |

| Project: HFX_example

| Date: 23-81-17 15:18:23

| Type: UNCONTROLLED

| GuID: 3e2@872c-d38@-43bF-97b6-FOcadcd2df45
| Baselines:

Calibration structure CRC-32 = 8xB52D7ESS
Creating file: hfx_framework_app.c
Creating file: hfx_framework_app.h

Creating file: Makefile

Cleaning output folder...
Compiling cutputiinit.o...
Compiling
C:\PROGRA~2\HFX_MSP/Libraries//src/hfx_framework.o...
Compiling h¥x_app_1lms.o...
Compiling HFX_example.o...
Compiling sm_hfx_app.c...
Compiling capi_main_app.o...
Compiling SBW_CAN_3_dbc.o...
Compiling h¥x_framework_app.o...
Creating output\HFX_example.hfx...
Creating output\HFX_example.hfx...
Creating output\HFX_example.lls...

Successfully wrote checksum = BxFFFSE915, length=18.8KE

I HFX Memory Usage Statistics I

| Flash ROM: 15.74 KiB(@.8575%)
| sStatic RAM: 14.89 KiB(12.63%)
| mMRaM: 56 B(1.373%)

(i) Build process completed successfully

9.4 INSTALL APPLICATION
Option 1: Install application (HFX service tool)

Launch the HFX Service Tool if it is not already open. On
the main page of the service tool select File>Reprogram
Application.

G Eaton HFX Service Tool
Eile Page Flash Comm Port Plot/leg Help

Save Calibration to Disk 4 E ‘T N
Load Calibration from Disk - e
FPowerng Business Vondwide

Fun Mode ITFHI"IQ

Clear Cal Tags

Reprogram Firmware

Reprogram Application

Bulk Reprogr: L 1

Print Panel

0
Exit Ctrl+X 200

| 7

Select the *.HFX file from the project folder. The *.hfx

file is located in the Build_<project_name>\output
directory of the project folder.

Option 2: Install application (FXST service tool)
Launch the FXST service tool (NW.exe) and connect to

the controller by pressing the %, button, then select the E
button and then select the C-API application option.

Install Software

Type C-API application v
File Software File Q
Symbols nbol File Q

» I

Then select the appropriate *.hfx file to download. The
* hfx file is located in the Build_<project_name>\output
directory of the project folder.
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10.0 FUNCTIONALITY AND BASIC OPERATION 10.2 CONTROLLER STARTUP

At initial startup, the controller enters the bootloader. A .

. Operating Enter Sleep
bootloader is simply a small program that loads the rest of Mode bit State Sleep Allowed State
the firmware when the controller is initially powered up.
This firmware resides in the flash memory and provides the
necessary memory mapping and instructions for the
controller, allowing the application program to be
processed. The bootstrap mechanism provides the means
to enter the bootloader. The bootstrap mechanism is as
follows:

Sleep True Ignition Pin < approximately 6.6 V)

Awaken False Ignition Pin > approximately 6.6 V)

The controller will transition to the shutdown state and then enter
sleep mode after 5 seconds of the ignition pin being low.

S The controller will awaken from sleep if {Sleep is low or not
1 Check for PWM1&2 =211.0V connected} and {IGN is high}

2. Delay 3 seconds
3. If the HFX semvice tool is connected, abort Sleep current 2.4 mA, @ 10V, 1.9 mA @ 15V, 1.6 mA@
and don't load app from flash 20 V, 1.2

4. Otherwise, load and run the app in mA /_]— \@ 25V

flash like normal. L o

A

| =
This provides a mechanism to remove a frozen Loy | | ey e
application. o |
L Load a new application, or l— |

2. Reset origin will clear entire application memory.

‘ IActive_Fault_count » 0]

Hoot process
v
NO Continue Booting & SR R
> > —_—
PWM1&2211.0 " Load app from flash \— e e 00 /l
YES A
v 103 TASK CONFIGURATION
HFX service tool is NO
connected within 3
The controller supports the following tasks:
YES e  (ydlic: Task processed in a predefined time.
v
Abort and don't load app from flash There are 3 pre-defined task: 1 ms, 5 ms, 50 ms
e  Freewheeling: Task processed as soon as the program
10.1  SLEEP MODE (TIME DELAY OPERATION) is started. When complete, it will automatically restart in
) ) a continuous loop. "Background” is the only
Slegp Mode provides a mechanism to have a controlled shutdown of the freewheeling task available.
vehicle control system. This is a benefit because the unit can be put into ) _
an idle state where less current is required thus extending battery life. It e State Machine Tasks: Task processed in the 1 ms loop
is also useful with applications where, prior to shut down, the controller time, only one task is active at a time and depends on
needs to return key functional outputs to a predefined or home position. the state machine transitions.

this function is only enabled if the state machine is enabled in the

HFX_setup block. The state machine is enabled by default.
Note: There are no external events available to trigger task
execution. for more information on the tasks, open the help for
the HFX Application block.
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104  WATCHDOG OPERATION

Watchdogs are present to provide an indication that something has gone wrong. Systems that are

programmable can hang for a number of different reasons. One of the most common is the execution of an infinite loop due to a programming logic
error. This type of failure prevents any of the other code from executing. Also, if an unusual number of interrupts armives during a single cycle of the
loop this can prevent the main loop from having sufficient time to execute. Another possibility is a failure in hardware that causes a constant reset.

Each controller has an internal hardware watchdog that is continuously running in the background to monitor

for a system malfunction. This watchdog is not user serviceable and is not visible to the user. It will trigger in the event of a task timeout and can only
be reset through a hard reset of the controller, which means that the user must connect the service tool to the controller, tie PWM 1 & 2 to supply
voltage, and then power up the unit. This will prevent the application code from loading

105 CONTROLLER MEMORY

The controller utilizes an advanced superscalar

32 Bit processor operating at 200 MHz. The memory is arranged into the following areas:
ROM Flash 3.75 Mbyte

EEPROM128 kbyte reserved for intemal use i.e. firmware/bootloader
RAM 256 kbyte

MRAM 32 kbyte (4 kbyte user accessible calibration parameters)

106 CALIBRATION VARIABLES

These are variables that can retain their value throughout the usual program run period. And are user modifiable via FXST service tool or application
modifiable via the Calibration blocks in /w mode. for more information open the help for the HFX Calibration Block.

These variables are going to retain their value in case of sleep mode, power cycle, reset or application download.

Note: In the application download use case, all values will be maintained if the memory structure is compatible with the new application, if there is an
incompatibility the ROM default values will be loaded instead. Incompatibilities include changes to the variable names, adding or removing calibration
parameters or changing the size of the calibrations structure.

FX Service Tool &, [-;;l &

_app_chksum
@ _bulld_info
B _calbrabons
sere G
I
size G [ 28]
1 wries G (0]
B guid [ 244, B9, 220,14, T2, 164, 66, 225, 159, 145, 65,88, 60,95,222, 1]
_hfs_current_state [1]
© _hix_faults { active: { num_faults: 0, faults: { fif_Kst: { FNDX_no_fault: 1, FNDX_Userfaulti: 0, FNDX_Userfault2- 0, FNDX...
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10.7

11.0

111

16

LED OPERATION
HFX32m & HFX48m Dimensional Data

LED A (left-most) - Green power LED

4X 256

- Off ==> Not powered up [650]

les) rl\n[_‘_

- Solid on ==> Powered up and Application
not running

- Fast flash (100ms on, 100ms off) ==>
Application running

Q0 OoC [141_;5;2] [153';8127'.

LED B (middle) - Red MIL

- Application running

of
%& &
I

- Flashing (200ms on, 200ms off) ==> critical fault is
active o607

- Solid on ==> standard fault is active 21261
- Off ==>no fault

- Application not running

- Fast Flashing (200ms on, 200ms off) ==> critical fault is active

- Slow pulse (100ms on, 1500ms off) ==> historic fault is set - must be
manually cleared

- Solid on ==> standard fault is active
- Off ==>no fault

LED C (right-most) - CAN TX is ok LED, blinks periodically if there
are CAN messages being transmitted and there are no erors.

Miscellaneous states

. . . (e e
- LED A Off and MIL light solid on ==> No firmware )
present () i @
- MIL light will pulse briefly for a bulb check on every 1\
powerup -
- MIL Tight will retain its state for 3 seconds after an I /m
active fault goes inactive Qz)/ f
alll Jille
INSTALLING THE CONTROLLER O oY} fo O
PRODUCT DIMENSIONS

Ideally the controller should be mounted on a vertical flat
surface with connector facing down. Use four standard

threaded fasteners to secure the controller to the surface
(either 6 mm or ¥4" diameter are acceptable). 2.305

|
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HFX12m & HF20m Dimensional Data

4X @.256
[650]

4,654 5.282
[11822] [13417]

2X 2305
[58.55]

4X 379

[9.61]
. ] T o]
T Bin
O F— 9o st ]
]

RECOMMENDED WIRING PRACTICES

This section contains information about the controller
connectors and pin outs. Please use the following
recommended wiring practices when installing and using the
controller:

- Ensure correct and adequate single point ground to
prevent ground loops.

- Use twisted or twisted shielded pair cable for CAN
per the applicable standard.

- Confirm that the CAN network is properly terminated
using 120Q resistors.
Ensure the appropriate sized conductor cross section is

specified for the intended load current in the hamess
design.

Note: Please review individual overcurrent shutdown values

in the configuration and use the comect wire gauge

conductor to accommodate maximum load cumrent

configured

- Make sure that voltage drops are kept within reasonable
levels under maximum continuous load conditions e.g. 1
volt on 12-volt systems and 2 volts on 24-volt systems.

- Verify that the hamess is constructed to meet the needs
of the application environment
(e.g. shock, vibration, moisture, temperature, chemicals,
and impact).

- Make certain that the hamess is designed and constructed
to minimize induced interference resulting from EMI
coupling between signal wires.

- Separate power circuits from low-level signals.

- All splices (soldered or crimped) should use adhesive
lined heat shrink tubing.

- Make provisions for drip loops to attach devices in
exposed locations and prevent moisture entry and
formation.

- Provide sufficient clearance from moving parts.

- Wires routed through holes in the vehicle body/chassis
should use grommets.

- Avoid sharp metal edges, fasteners, and other abrasive
surfaces or use protective shielding when routing hamess
assembly.

- Route wires to avoid exhaust system components or other
high temperature areas, use appropriate heat shielding or
other insulation where routing is a problem.

- Avoid routing near wheel wells or provide adequate
mechanical protection to the assembly.

- Use a protective fuse sized appropriately for the
controller supply current.
Note: typical maximum load curmrent is 60% - 80% of fuse
rating. Verify that wiring can handle more current than the
fuse rating. Note the following guideline for maximum
fuse recommendations:

- All Units: +VBat =2 A

- HFX48 :+Load total < 50 A depending upon anticipated
load requirements.
- HFX32: +Load total < 42 A depending upon anticipated

load requirements.

- HFX20: +Load total < 34 A depending upon anticipated
load requirements.

- HFX12: +Load total < 26 A depending upon anticipated load
requirements.

AWaming: Prior to Welding

In order to avoid damaging the HFX controller ensure that all electrical
connectors are fully disconnected from the HFX controller prior to
welding on the machine.
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12.0 ELECTRICAL CONNECTION INFORMATION
Wiring Pin Out
‘ KEY A Similiar to: DRC23-40PA, Mating Connector: DRC26-40SA \:_5
g ™ i
S O 2¢ 30 40 5c ) (6o 70 8¢ 90 100 )
§ 1 120 130 140 150 160 170 18 190 200
o 210— 220— 230— 240— 250— 260— 270— 280— 290— 300—
2 [310 320 330 340 350 360 370 380 390 400
N \
- J
O o |00 OO0l |00
- s _|oo 00Ol mHo
ézzégﬁmgzmﬁgzp.ﬁégzzg e jmﬂﬂjmlo‘oémlolologl 2o
SlclclzzzIzIEclzlzISclzlzISISIclcl® =|mi@ " = || ssEN===sG=s=
| I—|I—|| I =1 T el = 2 e e =2 2 i e |_U_U ZQD I'U:D:DI | NN
.p-_lN.n~+-le.+Ml_b.+m_p.Imlo\M o & w ,,_p.m,++|u_._.+
> > (> > > >|> > Q o 2 = >+ 7
NN AVANVAVAVAVAVS N N
Note: All 4 of the HFX units share a common pin-out. The HFX12 does not utilize the following pins: 8, 15, 17, 25, 27, 31, 32, and 40.
e R . | ™
KEY B Similiar to: DRC23-40PB, Mating Connector: DRC26-40SB
- N L A
m 1o 2c 3o 40 Giie 60 70 8¢ 9c 100 |
'LJ 110 12¢ 130 14¢ 15¢ 160 170 18¢ 19¢ 200
% 210— 220— 230— 240— 250— 260— 270— 280— 290— 300—
8 310 320 330 340 35 360 370 380 39¢ 400
N NG |
N\ J
OO0 |0O0O0 (ON®)] OO (ONO)
mmo|l [ooo| | oo m m m M
T ZZ>T 222 o> gl oZE 0| Z Z|glol=|=|_|lol_|=|=|7| |=|=|T
R P R R P e P e PP P il 2001221212122 2|1 22| 0|22 2 0 | . |
22 ooz E R E 22 T IZEEEEIZEEEEZIEEE RZ=
Sl== = e [ ==c Sl =S I2IGISIcIEIcISIS IS mIS|IS S |mim|m
= o= = 03 = > claeN S = Sla == 5552815531810 10
| EEI’I_;;:P:P:UIMI ijJIl\_)I I_.I_p.lmaal I EEI I I_.I_.I I.p.l NN NI_.I_.l O\ |
S b= R B ESEET Y S b I N o) I S e PN B P e 1
AV AVY

18

Note: Although all 4 of the HFX units share acommon pin-out, both the HFX12 and the HFX20 do not have connector B. The HFX3 2 does not utilize
the following pins: 4, 6,8,14,17,18,24,27,29,30,31,36,37,39,and 40.
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' NS
N DT04-6P ®
% s ~
o) lo— 20— 30—
=

6o |50 |40
A
h. A
_“J Nosd W

_

Nnc|0lS
s | |>2>2
al | |IT|P+|F

@

The above connector is used for programming and is common to all 4 models of the HFX controller.
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13.0

CONFIGURATION

System Configuration

The controller features an advanced configuration
capabilities. The target configuration is located in the

HFX Target Setup block. The I/O and CAN

configuration is centered around the input, output and
CAN definition blocks, for more information access the

help function for each of the blocks.

Task execution configuration is located in the HFX
Application blocks, consult the Help documentation

for the blocks for more information

-
i Block Parameters: HFX_setup

==

HFX_Target_setup (mask) (link)

This block allow selecting a ECU in the Eaton HFX family as a target

for code generation

Parameters

Select the target ECU | HFX48m

Sensor Supply 1 Voltage [CHPI_SUPPLY_VDLTAGE_SU

Sensor Supply 2 Voltage [CHPI_SUPPLY_VDLTAGE_SU

lse State Machine

Mon-volatile memaory allocation for calibration parameters (Bytes)

4076

Project GUID | 3e20072c-d380-43bf-97b6-focadcd2df45

) [neal |

Help

] Apply

*& Sink Block Parameters: hfx_app_lms

==

HFX_Application {mask)

the contents of this subsystem will execute at the selected rate, state

machine task will execute at 1ms

Parameters

Parent Function

[HFX_1Ms_TASK

l Edit Contents

” Cancel H Help

Apply

20

-
" Block Parameters: HFX_CAN_definition

HFEX CAN Definition
HEX CAN Channel definitions

Parameters

CAN 1 CAN 2 CAN 3

List of databases

Baud Rate Service tool enable Mode Address

[Add...

v] [ Add/Remove a CAN database ]

[ Create/Edit Custom database

[ o

H Cancel H Help

Apply

-
*4 Source Block Parameters: HFX_input

HFX input

Configures an HFX input channel

Input Selection

Input type [Analog

Channel [A.lNl

Signal Name

'Default’

Input Settings | Signal Conditioning Settings

Fault Settings

-5V REF

Pulliup Enable

Analog Input Circuit

+ ToADC

Input Configuration

Channel mode of operation

AIN_MODE_0_TO_5V_RATIOMETRIC ~

Analog Input
Full-up Enable
Pull-down Enable

[T current shunt Enable

ok || concel |[ help

J [ apoly

S

-
"4 Function Block Parameters: HFX_Output

[S=)

HEX_Output (mask) (link)

Output driver for PWM, with differrent modes and calibrations

Parameters

Channel

PWM_2A_CH_1 ™)
Drive Mode [ PWM_DRIVE_MODE_CURRENT_CONTROL -
Switch Mode [PWM_SWITCH_MODE_HIGH_SIDE -

Channel Faults Enabled

PWM Settings | Current Control Settings

Feedback Settings |

PWM Frequency (Hz)
2000

Dither Frequency (Hz)
0

Dither Amplitud

Dither Amplitud Units

o
ok || concel |[ e Apply
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140 BLOCK DIAGRAM

HFX12m

6A | VBATT+
26A| Sleep Controller Power VBATT—| 7A |
16A[ IGN
9A | Load_PWR+ Load_PWR- | 18A
10A| Load_PWR+ Output Power Load_PWR- | 28A
19A] Load_PWR+ Load_PWR- | 29A
1P | USB_GND 5 -
2P | USB_D- =4 . ; %—E SENS_PWR+ [30A
3P [ USB_D+ E 2 ; 22 SENS_PWR- | 20A
6P | USB_+5V g i &
o £ T TTTTTTTToTTosTooToooooooooooooooooooooooooooo
4P | CAN1_H & ;
5P | CANI_L :
22A| CAN1_H A !
12A] CAN1_L é ) |
= =
13A[ CAN2_H g2 ;
23A[ CAN2_L = ;
14A] CAN3_H
24A| CAN3_L 5
5 | i
~ 5L | i =
= o 'E"S i 1 — g%
21A[ INPUT_1 g2 55a | Eoi PWM1_2A] 2A
11A[ INPUT_2 &cEgE  BgEs PWM2_2A[ 3A
N - 1 e
33A[ INPUT_3 Pz Eot 5,30 PWM3_2A 4A
34A[ INPUT 4 Beg3é | £ 24 PWM4_2A | 5A
TPLEELE | i 8%
BNE | -
£° | |/OSystem(6 !
_____________________________________“E. |TIp'LItS/ 6 Outputs) i- ____________________________________
it 48
36A| FREQ1_POS S:° 5% | I BEES
37A| FREQ1_NEG LI i Aat2 PWM1_4A [ 1A
= 1 ! 5w
38A| FREQ2_POS AL ; g;;% PWM2_4A [35A
e e = : : =
39A| FREQ2_NEG g g 3 : 1 a0 g%ﬂ
“Ef i e
- wuv 1 1

*Note: Only FREQ1 & FREQ2 support variable reluctance type sensors inputs
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HFX20m

6A | VBATT+
26A] Sleep Controller Power VBATT- | 7A |
16A] IGN
9A | Load PWR+ Load PWR- | 18A
10A| Load_PWR+ Qutput Power Load_PWR- | 28A
19A] Load_PWR+ Load_PWR- | 29A
o g T ‘
1P | USB_GND | 2 ~
2P [USB D- 2 . | cg—g SENS_PWR+ [30A
3P | USB D+ E\E ! EU:',' SENS_PWR- | 20A
6P | USB_+5V e g | &
o £ T TTTTTTTm S m oo mosooosoooooooooooooooooooooe
4P [CANL_H a
5P | CANI_L |
22A| CAN1_H 5 !
(=N 1
12A| CAN1_L e '
@3 :
13A| CAN2_H z2 |
23A[ CANZ_L > |
14A] CAN3_H
24A[ CAN3_L |
35, | .
21A] INPUT_1 _Sha L E® PWM1_2A] 2A
11A[ INPUT_2 L2355 Elg PWM2_2A] 3A
33A[ INPUT 3 ScEgs 6523 PWM3_2A| 4A
34A[ INPUT 4 g Al I 2 n g PWM4_2A| 5A
25A] INPUT_5 25¢:% i £ B9 PWM5_2A | 40A
15A] INPUT_5 2a® L3¢ PWMé6_2A] 324
== L /0 System (10 i
"""""""""""""""""" :““J: Inputs/ 10 Qutputs) |~~~ """ 7777 TTTTTTT T o T
2| : —
36A| FREQL_POS T3 g L e
37A] FREQL_NEG 25E | . BS AT PWML_4A | 1A
38A| FREQ2_POS S35 | Aedd PWMZ_4A |35A
39A] FREQ2 NEG £ 22 | L2 E‘g%’ PWM3_4A |[31A
17A] FREQ3 E2E | | E85E[ PwwadA|sA
27A] FREQ4 LBy | ~a
- wv 1 I

*Note: Only FREQ1 & FREQ?2 support variable reluctance type sensors inputs
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HFX32m

6A | VBATT+
26A| Sleep Controller Power VBATT—| 7A |
16A[ 1GN
9A [ Load_PWR+ Load_PWR- | 18A
10A| Load_PWR+ Load_PWR- | 28A
19A[ Load_PWR+ Load_PWR- | 29A
1B | Load PWR+ Output Power Load_PWR- | 12B
2B | Load_PWR+ Load_PWR- | 13B
3B | Load_PWR+ Load_PWR- | 22B
; BEE*SND 2 i g SENS_PWR1+ [30A
37 TUE D E < ; Sy SENS_PWR1+|21B
TRITR ;v 55 ; 52 SENS_PWRL- |20A

—t &E ! & SENS_PWR1- [11B
o 1
4P [ CAN1_H .
5P | CANT_L : .

B e S ; g SENS_PWR2+ [15B
22A] CAN1_H = i &z SENS_PWR2+ | 16B
L12A| CANL_L o B ! o & SENS_PWR2- [25B
Al CANG H 8z | & SENS_PWR2- | 26B

— = ~ 1
23A[ CANZ_L <3 OB
E |
14A[ CAN3_H = !
24A[ CAN3_L i
21A[ INPUT_1 | PWM1_2A] 2A
11A[ INPUT_2 ; | PWM2_2A[ 3A
33A[ INPUT_3 3T, | L . PWM3_2A| 4A
34A[ INPUT_4 ~cAa8 | L _ g8 PWM4_2A| 5A
25A] INPUT_5 B3 5Eg 2573 PWM5_2A[ 40A
15A| INPUT_6 S SESE 8323 PWM6_2A| 32A
5B | INPUT_7 SRE: S E pE” PWM7_2A] 35A
2 1 ! 3
7B | INPUT_8 e | Zp% PWM8_2A | 348
28B[ INPUT_9 3RE | L PWM9_2A[33B
19B[ INPUT 10 =° | /Osystem(16 | PWM10_2A| 23B
el FREQL POs 1 o _ | mputs/16O0utputs) ;-
37A| FREQL_NEG E ég 1 <38 PWM1_4A | 1A
38A| FREQ2_POS 225  £S 3% PWM2_4A |35A
39A| FREQ2_NEG 3¢ | -ER PWM3_4A |31A
17A| FREQ3 533 | = pEf PWM4_dA |8A
27A| FREQ4 Eps |  E853 PWM5_4A |38B
10B| FREQS C E—% i i "',"5” PWM6_4A |32B
20B| FREQ6 IR L

*Note: Only FREQ1 & FREQ2 support variable reluctance type sensors inputs
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VBATT+

Sleep

IGN

HFX48m

Controller Power

VBATT- | 7A |

Load_PWR+

Load_PWR+

Load_PWR+

Load_PWR+

Load_PWR+

Load_PWR+

USB_GND

USB_D-

USB_D+

USB_+5V

CAN1_H

Programming
Interface

CAN1_L

CAN Bus

(11939/CANopen)

INPUT_1

INPUT_2

INPUT_3

INPUT_4

INPUT_5

INPUT_6

INPUT_7

INPUT_8

INPUT_9

INPUT_10

Analog/Digital
Reluctance*)

INPUT_11

High/Low Side, Variable

INPUT_12

Inputs (0.5V, 0..10V, 0..34V,
0..22mA, Thermistor, Digital

INPUT_13

INPUT_14

INPUT_15

INPUT_16

FREQ1_PQOS

FREQ1_NEG

FREQ2_POS

FREQ2_NEG

FREQ3

FREQ4

FREQS

FREQ6

Frequency/Digital
Inputs (Digital High/Low

FREQ7

Side Variable Reluctance*)

FREQ8

24 E

Output Power

Sensor Power

Load_PWR- | 18A
Load_PWR- | 28A
Load_PWR- | 29A
Load_PWR- | 12B
Load_PWR- | 13B
Load_PWR- | 22B

- SENS_PWR1+ | 30A
=z SENS_PWR1+| 218
= SENS_PWR1- | 20A
@ SENS_PWR1- | 11B

e e o o e ) o e R S e S e —=
~ SENS_PWR2+ [ 158
z SENS_PWR2+ | 16B
2 SENS_PWR2- | 25B
< SENS_PWR2- | 26B

I/O System (24
Inputs/ 24 Outputs)

PWM1_2A[ 2A
PWM2_2A[ 3A
PWM3_2A[ 4A
PWM4_2A[ SA
PWMS5_2A| 40A
PWMé_2A[ 32A
PWM7_2A[ 35A
PWM8_2A|[ 34B

PWM9_2A|[33B
PWM10_2A 23B

PWM11_2A 39B
PWM12_2A 31B
PWM13_2A 24B
PWM14_2HA 36B
PWM15_2A 37B
PWM16_2A 40B

PWM/Digital
Qutputs - 2A (Current

Feedback, Digital High
Side)

PWM1_4A[ 1A

o PWM2_4A[ 35A

.’g‘é“r %“2 PWM3_4A[ 31A
a pis PWM4_4A| 8A

Spe® PWM5_4A[ 38B

235 ] PWM6_4A| 328
=5 PWM7_4A] 6B
PWMB8_4A[ 4B

*Note: Only FREQ1 & FREQ2 support variable reluctance type sensors inputs
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15.0

TESTING AND VALIDATION

Requirement

Specifications

Electrical/EMI/EMC
EU (2004/104/)

EU automotive EMC directive

CISPR 25 Conducted emissions (EU broadband & narowband limits)

CISPR 25 Radiated emissions (EU broadband & narowband limits)

ISO 11452-4 Immunity to narrowband conducted electormagnetic energy via bulk current injection
ISO 11452-2 Immunity to narrowband radiated electormagnetic energy via absorption lined chamber

SAEJ1113-2:2004

Audio frequency noise immunity

ISO7637-2:2004

Automotive test pulse 1 reference level IV

ISO7637-2:2004

Automotive test pulse 2a, 2b reference level IV

ISO7637-2:2004

Automotive test pulse 3a, 3b reference level IV

ISO7637-2:2004

Automotive test pulse 4 reference level [V

1SO7637-2:2004

Automotive test pulse 5 reference level IV

SAE]1113-12

Chattering relay test

SAE]1113-12

Mutual coupling

ISO 10605:2001 Sect 5.2.2

ESD powered up test - direct contact discharge test level IV

ISO 10605:2001 Sect 5.2.3

ESD powered up test - air discharge test level IV

ISO 10605:2001 Sect 7

ESD unpowered handling - direct contact discharge testlevel IV

ISO 10605:2001 Sect 7

ESD unpowered handling - air discharge test level IV

EN61000-4-2:1995 Sect 8.3.2.1&2

ESD indirect discharge with horizontal and vertical coupling plane method test level [V

SAEJ1113-26

Immuniy to A.C. power line electric fields reference +/- 15 kV

SAE]1113-26

Immuniy to A.C. power line magnetic fields reference 40 uT

Mechanical/Environmental
Storage Temperature Range

-40°C-125°C

Operating Temperature Range

-40°C - 105°C (USB use is limited to 85°C)

Initial Conditioning

-40°C for 24 hours, 105°C for 24 hours

High Temperature endurance

125°C for 200 hours unpowered. After test unit must be functional

Voltage Range

6V-32V

Ignition Cycling

10,000 cycles of | minute max supply voltage altemating with 1 minute no voltage at power supply connection.

Thermal Shock

J1455 Section 4.1.3.2; 2 hour -40°C two hour soak, 5 four hour cycles, two hours @ -40°C & two hours @ 105°C

Humidity/Temp Cycling

J1455 Section 4.2.3 Six 48 hour cycle at 20°C to 60°C, 90 - 98% RH

Rain Cycle

100 cycles 1 hour tap water spray, 1 hour 71°C

Thermal Cycling

1000 cycles from -40°C to 105°C powered, test full load every 200 cycles

Brine Ingestion

8 cycles of 1 hour at 105°C followed by 1 hour in brine solution @ 13°C

Hot Plugging

5 cycles connect/disconnect while active

Ingress Potection

IP67/1P69K

Tansit Shock J1455 Section 4.11.3.2

Vibration J1455 Section 4.10.4.1/5.82Grms, 8 hours per axis
Shock J1455 Section 4.10.4/6+/-pulses, 50 G's, 6 ms
Fluid Compatibility J1455 Section 4.4.3

Dust J1455 Section 4.7.3/1EC529

Thermal Shock

J1455 Section 4.1.3.2

Handling Drop Test

J1455 Section 4.11.3.1/ 1 meter drop on concrete on each of 6 box faces

Salt Spray J1455 Section 4.3.3
Wash Down J1455 Section 4.5.3/4.83MPa, 11.4 1/min, 10.2 cm away, 2 minutes duration
Ice 3 cycles (stabilize -20°C then submerge in 0°C water, then -20°C)

Maximum Voltage

168 hours at 105°C with 16 VDC

Salt Fog ASTM-B117/96 hours at 35°C 5% NaCl
Short Circit Short each pin to supply and ground in powered state
Steam Clean 5.7 1/min 2.41 Mpa 20 -30 cm distance for 375 cycles

Tri-Temperature Functional

1, 24 hour cycle form -40°C to +105°C

Chemical Compatibility

See list below

Temperature Destruct Test

Increase temperature until unit is destroyed (dwell at max for 10 minutes, bring down to room temp and repeat cyclically)
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16.0  SERVICE TOOL

le.1 HFX SERVICE TOOL

The HFX semvice tool allows the user to download firmware or application programs and provides an aid for troubleshooting.
There are five pages that display and/or allow configuration of various I/0 types. Please see section 9 for details covering
firmware and application installation. The tool has to be configured to the target node address to be able to connect. The
configuration option is in the “Comm Port” menu under “ECOM Configuration”

{3 ECom Configuration lﬂ‘ﬁu

Available ECOM Modules

Torget CAN Address 30
| Pecan Addess CE .

Eile Page Flash CommPort Plotlog Help

Main_ | E: TN

Not Connected | =

251)
Link efror - sttempting reconned..

kL L

| 00 wolts

External Reguiator Sefpoint
External Reguiator 1 Setpoint 5 W
Extarnal Reguistor i1 Volngs mmﬁ
External Reguiator #2 Setpoint o
External Reguiaior B2 Vokage 000 voits

System Sleap
Ignitian Fin Vollage | 00 woks
Sieep Pin Viokage | 00 wobs

Ready 1o Skeep |Hut Ready
PWM and Solid State Relay State

PSSR Shate IMHI

Total 55R Current 000 amps

Sofware and Hardware information

Plattorm descrption |

Firmware Maor (LS) Vergon i_'.'.l-
Firmveeare binor (SWN} Version I [}

Hodwaremodel [
Hn.l‘mduei
Seislnumber [ 0
Hourmeter [ 0.000 hours
Cumustive stats [ 0 lsds
Anaiog Channel Count [ 0
metmﬂl_ﬂ
24 PWM Chanael Count [ 0
44 PWM Channel Count [ 0

CoDeSys Diagnostics
CoDeSys Status [t Funning
Apphcation Run State  [MNo Applicaion
Task Count [ 0o
Scan Count 0

The above page is the Main page. This page allow the user to check the status of the MIL, supply voltage, ignition pin voltage,

solid state relay, hours of use, and application. It also provides the total output current and several additional details about the

software and hardware setup. Additionally, the output voltage on the regulated sensor supply can be adjusted temporarily.
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file Pege Flsh CommPort Plotleg Hep

=

Effof opening ECam maduls in HandeConned, (amor code =)
251)

EF:T-N

Analog lnput Channels. | L K =
Anaiog input Valoes
Chenl Chen2 (hend (heed OhenS Chenk Chen? Chend Chend Chentl Chanll Chenl2 Chanld henld Chenl Chanlé

snscovene [ 00] o8| oo| oo] oo oo oo] eal o8] o8] oo oo] o8] eal o8] 08 mVisAlGwmIT
it Rming Thissho 000f ooof ooof oeof o000 ooof ooof ocof o] ooof ooof ooof ooo] ocof oedf 000w
DigtsiFatisg Threshoid [ 000 oo00[ ooof ooo] ooo ooo| ooof ooof ocof ooof ooof ooo] oo ow| ow[ oo w

Digtal Vakot T ] o] @ T T ] L T ] o[ o] o ] ]

Analog faput Handware Configuration
Analog nput PulUp PabDown  Current Seunt
Made Erabls Erabi Enabie Terminabon Crout Crrsneaw

A_made Mawal  w| Of[[Hlon of[[Hloe of THlGe

Ar_mode Mows  w| Of[THNO~ Of[[ENO~ OF MO i

AN_mee Mo v OF[[Hlor of[[Hlor of [THOn

AR _mode Mo w| Of[THNOn oOf[THNOn of [THNOn e

ANE_mode Mg v| OF[[IOn OF[[MNOn Of [[HlOn

Amemade  Manal  w| Of[THNOn oOf[THNOn O[O0 Analog Input Circuit

ANT_mode Mol w| OF[TIHO Of[THC: o[ -

art_mose Maal v Of[THHOn Of[THNOn Of [THNOn -

ANE_made Mane v Of[Tlon of[Hlon o [THlOn L l 13 ! 1 —_—r

Attt meds _ Maw  w| OF[THNOs Of[THNO~ ¥ [THIOn e 2% *::'..t G

ANT_mode Marual w| OF[THlOn Of[THlOn oOf (IO é ‘L

ANZpode Mo w| OS[MNOn of[THEOn Of WO |

ARNY_mode ng v| OF[[IOn OF[[MNOn Of [[HlOn r-‘r"""-""" R

AN4_mode Mona 2w Ol oe[[lon ool

ARTE_mode Mowa v OF[THHOs Of[THNOs OF [THNOn

ARE_mode el v OF[THMOn Of[THMOn o [THNOn =7

* Repigler sedtines e st musaliiie five sl snlin mwvcies

The above page is the Analog In page. This page enables the user to view input values associated with the analog channels and
configure each channel for a specific type of input. It also offers the ability to individually select filters for each channel.
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file Poge Flash CommPort Plotilog Help

Freqin Te mwmmwmmHmM[mm B
Mot Connected  [ris E-»--Tm.-ﬂm | =

FraquencyDigtaiin Channels mmml_n

L Digis input
| Cher! hen2 | Chend Ohand  ChenS  Chané  Chen7  Chanl
vetage [ ©DO| o000 ooo| wooo| 000] O000] 000 600 v
Digital Vilun [ o [ of a of of []
RungThesncws [ 000] 000| G00| 0c0| 003 oo0| 0@ 000 v
FalingThreshod [ 000 000] 000 000] 003 @00] 003] @00 v

Froquency inputs

Chenl ChenZ |Chend Chand Chen§ Chan  Chan7  Chand
Fragquency 00 as o] oofl oo oo o0] OO ke
Outycyce [ 00 an oo ool ool wo[ ool e %
Pulns Coust of o] of of of of of ]

Prase Chasnel Par | o] [} [ o] o) [} ol [i]
muessge [ oo0[ oo oo ool oo oo[ oo o0 de

“Charnalr [ and 2 ae dfeenial orculs

Tarmington Circu Ovarvsew
Termination Configuration Moad [G0 V  ssasime [ Dastied
Chan 1 Terminalon Opan - Wiead_sw  +5u_Ref
Chan 2 Termnaton O bl I
Chan ) Terminaten Dipen | VLasd W, Pl 4
Chan & Termnatcn Gpans - it ¥
Cran § Terminat e -
Crané T Opers -
Coun 7T oo vl
a8 oo ‘1 INTE 301K

The above page is the Freq In page. This page enables the user to view input values associated with the frequency channels and
configure each channel for a specific type of input to temporarily deviate from the application defined configuration..

28 EATON HFX Product Family Installation and Operation Manual for Matlab® Support Package January 2017



HFX Product Family

ble Bege Flash LommPeort Pletileg Help

PN Chanmels
o't 44 Chasngl Coust [ 0
44 PV Current Control
Chenl Chen2 Chand Chavd ChenS Chank  Chen7  Chend
Systom Stakis piode 5] OR o ona oss ona e ona oea oA
Viosd Vokage [ 0o ¥ ComantedCurred [ 0] O] 0 of o] af i oma
Sete Stats Rainy [Dacbied Feedback Cument | [} 1) [1] [1] [1] []] of 0 mA
“s:"hﬂ: - n:::' ouycycw| 00| oo oo oo oof oo oo ook
e PYVM Freguency | [ ol ol o o of of T He
Botom Kesrai Terp [ 00 C Daner Frequency [ 0| u[ o[ o] o] o o] o
Murrum Fraguency | II| I:Il tl| I.'l| | | 0 Hz
Feedbach Viotags [ | | | nuu | | nm nm‘f
KpPropeionsaGan | 0O 0o oo oo eo] oo] oo 00 waA
WimisgratorGam | 00| 00| 00| 00| ©0] 00| 00 00 S
HH-S TS TjH-Side SlHkSce TjH-See SJH-Sce Tl Side SlHESoe
24 Chasrsl Count [~ 0
. 24 PYWM Cumant Control |
Orenl Chen Chend Owed OweS Ok Owe? Cwel Owd Owall Ownll Owal2z Ownld Owald Canls Ownls
mum:—r'a—‘d—r‘r‘ﬂ—r‘r‘r‘r‘r':—r‘r‘:—
Commaesed Current | o o] a of [ af of 0 mA
Feecback Current | nl of -u[ of of of of u| u| nl of u[ of n| n| 0 =A
Dwycye| 00] 08| oo oo] oof oo eo] oo oo] oo oo oo o] oof oo] @0 %
PV Freguency | of of 0] of of 0 of of 0] of of 0 of of o 0 My
D Fracuancy | of [ of [ of of of o] o of o] of of of of (™
Wamum Freguency [ of o 0] of of 0] of o 0] of of 0] of of 0] 0 He
possrompiwas [ 00] 0] oo oo oo oo eof oo oeof oo oo oof eof oeof oo o0 x
Festacuvotsps [ O00| 000 ODO| 000| 000 000] Oo00| o000 @00] 0o00] o0o03] @00 o] o0oo| ood| 000 v

The above page is the Output page. This page enables the user to view controller temperature, individual channel feedback
current/voltage, dither, duty cycle, frequency and current control gain specific to each output channel. Each channel can also be
configured as current control, or PWM to temporarily deviate from the application configuration. Additionally, the 4 A channels
can be configured temporarily as Low-Side outputs.
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File Page Flash CommPort Plotlog Help

E 'T.H |§5m:r opening ECom module in HandleConnedt, (emor code -
1}
...... -
______ ] Fowarra Batrioar Wermians j
System Stale
Run Mode | Stoppad
App Rtun State [ o Apphcstion R |—:jl; x
S5R Stabe I Dizabled
Hour meter Iﬁ hours
558 :urrm.l 000 A
MIL Cn Tml 0.000 hours
TMWTWI focC Cumd ﬂml_fl sarts
Botbom HndniTuml oo cC

The above page is the fault page and it displays wamings, system status, and any faults that are active. To see the full list of faults
consult the help documentation for the Fault block in the HFX MSP.

30 EATON HFX Product Family Installation and Operation Manual for Matlab® Support Package January 2017



HFX Product Family

16.2

FXST SERVICE TOOL

The purpose of this tool is to allow access to the application level build information calibrations, probes and overrides and
allow reprograming of the target application and view faults and certain configurations. For uploading a new application see
section 9.

Any Value shown in the tool with a E" icon, indicates that this is a read/write value and can be changed . Changes to
Overrides are only temporary and retum to the original after a power-cycle. Changes to calibration parameter are persistent and
will be maintained thru power-cycles, the exceptions are the calibration header information. Any changes to this region will
cause the ROM defaults to be loaded on the next power-cycle. For more information on Overrides and Calibrations consult the
help documentation of the respective blocks in Simulink®.

All projects will include the following information plus any Probes and Overrides added to the application:

_app_checksum: Application CRC3 2 value. The 32 bit Cyclic Redundancy Check is an error detection code that validates the
integrity of the application.

_build_info: including project filename, build date and time, a type parameter for future use and a globally unique identifier
(GUID).

_calibrations: contains a calibration header with a CRC32 value for the calibrations, a parameter storing the size of the
calibration section, a counter indication how many times the values in the calibration has been changed and the GUID of the
application for compatibility check. After the header all the calibration parameter will be included starting from the pwm gains,
followed by the input signal conditioning tables and then the user defined calibrations.

_hfx_current_state: the state machine current state; O for INIT, 1 for RUN, 2 for Shutdown and 3 for ERROR.

_hfx_faults: a list of active and historic firmware faults, for more information on the faults see the help function in the Fault
block.

_app_chksum 1,552,941,232

@ _build_info { name: test_st', date: "16-12-16 11:01:45", type: "UNCONTROLLED', productGUID: [ 244, 89, 220, 14, 72, 164, 66, 225...
name [ test st ]
date
type

® productGUID [ 244, 89, 220, 14, 72, 164, 66, 225, 159, 145, 65, 88, 60, 95,222,21]

@ _calibrations { scrc: 2090036236, size: 28, writes: 0, guid: [ 244, 89, 220, 14, 72, 164, 66, 225, 159, 145, 65, 88, 60, 95, 222,21]}
sore @
size & @
writes & o

©® guid [244,89, 220, 14, 72, 164, 66, 225, 159, 145, 65, 88, 60, 95,222, 21 ]

_hfx_current_state (1]

@ _hix_faulis { active: { num_faults: 0, faults: { fit_list: { FNDX_no_fault: 1, FNDX_UserFault1: 0, FNDX_UserFault2: 0, FNDX_User...

B active { num_faults: 0, faults: { fit_list: { FNDX_no_fault: 1, FNDX_UserFault1: 0, FNDX_UserFault2: 0, FNDX_UserFault...

© historic { num_faults: 0, faults: { fit_list: { FNDX_no_fauit: 1, FNDX_UserFault1: 0, FNDX_UserFauli2: 0, FNDX_UserFault...
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32

For both tools the default node address of an HFX unit is O, this can be configured in the application and it has to match

&

the configured value in the service tool. To configure the FXST service too select the ™ icon.

Controller Settings

Controller
CANID

8

To support more than 1 HFX unit in the CAN 1 channel the units must be programmed to have different node
addresses so that the tool can differentiate between the units.
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