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The following terms and/or abbreviations are used in this manual:

Term Definition

IR Infrared — the type of communications interface which the HHT uses to
transmit data.

SAE J2799 The SAE standard that defines the serial packets that are sent via
infrared, from a fuel cell vehicle to a hydrogen station.

HHT Hand-held transmitter — the product discussed in this manual, which is

used to test infrared data communications.

Data message

One single line of SAE J2799 infrared data

Test pattern

The entire data file containing many data messages

APPLICABLE DOCUMENTS

The following documents are recommended as reference material.

Docume
nt
Referen
ce

(1]

Document Title

SAE J2799-2024: Hydrogen Surface Vehicle to
Station Communications Hardware and Software

Document Number

SAE J2799-2024

(2]

SAE J2601-5 202402: High-Flow Prescriptive
Fueling Protocols for Gaseous Hydrogen Powered
Medium and Heavy-Duty Vehicles

SAE J2601-5_202402
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1 Score

This user manual provides an overview description of the hand-held transmitter
(HHT). The HHT is a hand-held device used to test IR communication at a hydrogen
fueling station.

2 INTRODUCTION

The SAE J2799 standard is a method of communicating information such as tank
pressure and tank temperature from a hydrogen-powered vehicle to a hydrogen
fueling station, during a fueling operation, using infrared. This communication is used
to ensure that the hydrogen fueling is conducted in a controlled and safe manner.

The HHT is a hand-held device that can be used to test the infrared data
communication at a hydrogen dispenser. The HHT is preprogrammed with a set of
four test patterns that can be transmitted to the hydrogen station. The HHT can also
be programmed by the user with a custom set of test patterns. The HHT is
compatible with SAE J2799 version 1.0, 1.1, and 2.0 messages and SAE J2601-5.

FIGURE 2-1 HHT (HAND-HELD TRANSMITTER) FRONT VIEW
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This manual includes the following:

An overview of the HHT, including:

HHT interface details;

Pre-programmed test pattern information; and,

A quick-start guide.

A guide to programming the HHT with user-defined test patterns, including:

An overview of SAE J2799 infrared data packets; and,

A guide to using the HHT Test Pattern Generator software to program the

HHT.

A troubleshooting section;

A guide to installing the HHT test pattern generator software; and,

A guide to updating the HHT firmware if/when new firmware upgrades are

released.

3 REQUIREMENTS

The HHT requires the following equipment:

Qty Part #

TABLE 3-1: REQUIRED EQUIPMENT

Description

1 200428 HHT (hand-held transmitter)

1 Desktop or laptop computer, Windows 7 SP1 or higher

1 200421 HHT test pattern generator software

1 USB cable (supplied by user) — USB A-Type to USB Mini-b (5-pin)

The batteries used in the HHT must be purchased on the one of the two following

web sites:

Eve Batteries ER1405 at https://www.evemall.eu/

Printed Versions are Uncontrolled
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SAFT battery LS14500 at Amazon.com

4 GETTING STARTED

The HHT is a simple hand-held device that allows the user to select one of four pre-
programmed IRDI test patterns to transmit to a hydrogen nozzle.

4.1 HHT USER INTERFACE

The HHT has the following features:

Power oy .
== Battery indicator light
indicator I|ght Fewe hatiery , l A 8
‘ ! ) <—— Power button
q

Test pattern
indicator lights

@ 4_ Test pattern

selection button
Transmit
indicator hght

== Transmit button

FIGURE 4-1 HHT FEATURES —BUTTONS AND LIGHTS
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Button/LED

Action

Power button

a. When the HHT is turned off, hold the power button down for approximately
2 seconds to turn on the HHT.

b. When the HHT is turned on, hold the power button down for approximately
2 seconds to turn off the HHT.

NOTE: If the HHT is idle for 5 minutes or more, it will turn off automatically.

Power
indicator light

The light is on when the HHT is powered up.

Battery
indicator light

The light is on when the batteries need to be changed.

Test pattern
selection
button

When the HHT is turned on, press the test button to change the test pattern to
one of the 4 selections — T1, T2, T3 or T4. Each time the test button is
pressed, the selection moves to the next test pattern (e.g. from T2 to T3).

Test pattern
indicator lights

The light is on when the corresponding test pattern is selected (e.g. T1 light is
on when test pattern T1 is selected).

NOTE: Only one test pattern can be selected at any given time.

Transmit
button

1. When the HHT is turned on, press and release the transmit button to send
the selected test pattern — all test packets in the test pattern will be
transmitted through once, at 100 ms intervals.

2. When the HHT is turned on, press-and-hold (for 4 seconds, minimum) &
release the transmit button to send the selected test pattern continuously —
all test packets in the test pattern will be transmitted through, at 100 ms
intervals, and repeated.
Press-and-hold (for 4 seconds, minimum) & release the transmit
button to finish the test pattern and stop (end continuous
transmission)

NOTE: While a test pattern is being transmitted, all other button presses will
be ignored [except press-and-hold (for 4 seconds, minimum) & release the
transmit button]

Transmit
indicator light

The light is on while the HHT is transmitting a test pattern. The light goes off
when the test pattern is finished transmitting.
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The HHT’s infrared transmitter is located as follows:

FIGURE 4-2 HHT INFRARED TRANSMITTER LOCATION

4.2 CHANGING THE BATTERIES

The HHT uses two 3.6V Lithium batteries. Please purchase these batteries from
the one of the following two suppliers only:

Eve Batteries ER14505 at https://www.evemall.eu/
SAFT battery LS14500 at Amazon.com

To change the batteries in the HHT, do the following:
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Action

STEP 1 Using a 2.5 mm HEX driver, open the back cover of the HHT.

STEP 2 Remove the old batteries — see Figure 4-3.

STEP 3 Install two new batteries — see Figure 4-3.
Make sure to place the batteries in the right orientation — see the polarity
markings on the circuit board under the battery holders.

STEP 4 Using a 2.5 mm HEX driver, reattach the back cover of the HHT.

STEP 5 Test the new batteries - press and hold the power button on the HHT for about 2
seconds, until the “power” light comes on.

Remove and replace
the two batteries

FIGURE 4-3 HHT BATTERIES - LOCATION INHHT
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4.3 HHT QUICK-START GUIDE

To use the HHT, do the following:

Action

STEP 1 Prepare the hydrogen dispenser to display and record IR data.

STEP 2 Press and hold the power button on the HHT for about 2 seconds, until the
“power” light comes on.

STEP 3 Press the “test pattern selection” button on the HHT, to select the test pattern
(T1, T2, T3 or T4) - the associated LED for the selection will light up.

STEP 4 Holding the nozzle in one hand, insert the HHT into the end of the hydrogen
nozzle, as shown in Figure 4-4 below.

STEP 5 Press the “transmit” button on the HHT, to transmit the selected test pattern.
Verify that the station received the IRDI test pattern correctly.

STEP 6 Repeat steps 3 and 5 above, to transmit additional test patterns.

NOTE To turn off the HHT, press and hold the power button for about 2 seconds.

FIGURE 4-4 HHT ATTACHED TO HYDROGEN NOZZLE

Printed Versions are Uncontrolled P. 16

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



200422
. 8.0
o . Jan 29 2025
AN
. @
SYSTEWM
4.4 NOTES
Action
NOTE 1 The HHT will turn off automatically after 5 minutes.
NOTE 2 If the battery is too low to operate, pressing the power button will cause the
battery light to come on for 3 seconds, after which the HHT will power down.
NOTE 3 If the HHT is on and the battery voltage falls below the operating threshold, the
battery light will turn on, and the HHT will continue to function.
NOTE 4 If the battery light is on, and the HHT is turned off, the user will no longer be able
to turn on the HHT — if the power button is pressed, the battery light will come on
for 3 seconds, then the HHT will turn off.

45 PRE-PROGRAMMED (DEFAULT) TEST PATTERNS

The HHT is delivered with four pre-programmed (default) infrared data message
test patterns - T1, T2, T3 and T4.

These four pre-programmed test patterns are as follows:
451 TestPattern1(T1)
NOTE: The BOF, CRC and EOF fields are included but not shown.

Number of transmitted IRDI packets: 5 identical test messages, as follows:

Test Pattern OD Field

1 ID=SAE J2799|VN=1.10|TV=0180.0|RT=H70|FC=Dyna|MP=010.0|MT=116.0| None

Printed Versions are Uncontrolled P.17

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



~IRDI

SY STEWM

452 Test Pattern 2 (T2)

NOTE: The BOF, CRC and EOF fields are included but not shown.
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Number of transmitted IRDI packets: 10 test messages in compliance with ISO

17268-2020 (Section 7.28 — Communication Test)

Test Pattern

OD Field

ID=SAE J2799|VN=01.00|TV=0050.0|RT=H70|FC=Abort|MP=087.5|MT=358.2|

None

POOoOOR~AN ONUITWE

o

ID=SAE J2799|VN=01.00|TV=0050.0|RT=H70|FC=Dyna|MP=087.5|MT=358.2]

None

453 Test Pattern 3 (T3)

NOTE: The BOF, CRC and EOF fields are included but not shown.

Number of transmitted IRDI packets: 50 test messages with increasing MP and MT

data, as follows:

Test Pattern

OD Field

1 ID=SAE J2799|VN=1.10|TV=0180.0|RT=H70|FC=Halt|MP=X|MT=Y| None
to
25 NOTE: see table # below for the MP and MT values
26 ID=SAE J2799|VN=1.10|TV=0180.0|RT=H70|FC=Abort|MP=X|MT=Y| None
to
50 NOTE: see Table 4-1 below for the MP and MT values
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1 0 20 26 25 170
2 1 26 27 26 176
3 2 32 28 27 182
4 3 38 29 28 188
5 4 44 30 29 194
6 5 50 31 30 200
7 6 56 32 31 206
8 7 62 33 32 212
9 8 68 34 33 218
10 9 74 35 34 224
11 10 80 36 35 230
12 11 86 37 36 236
13 12 92 38 37 242
14 13 98 39 38 248
15 14 104 40 39 254
16 15 110 41 40 260
17 16 116 42 41 266
18 17 122 43 42 272
19 18 128 44 43 278
20 19 134 45 44 284
21 20 140 46 45 290
22 21 146 47 46 296
23 22 152 48 47 302
24 23 158 49 48 308
25 24 164 50 49 314
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454 Test Pattern 4 (T4)

NOTE: The BOF, CRC and EOF fields are included but not shown.

Number of transmitted IRDI packets: 100 test messages with increasing MP and MT
data, as follows:

Test Pattern OD Field

1 ID=SAE J2799|VN=1.10|TV=0180.0|RT=H70|FC=Dyna|MP=X|MT=Y| None
to
(1)0 NOTE: see Table 4-2 below for the MP and MT values

TABLE 4-2: TEST PATTERN4—MT AND MP VALUES

Line # MP, X Value MT, Y Value Line # MP, X Value MT, Y Value

1 0 20 51 25 268
2 0.5 25 52 26 271
3 1 30 53 26 274
4 2 35 54 27 277
5 2 40 55 27 280
6 3 45 56 28 283
7 3 50 57 28 286
8 4 55 58 29 289
9 4 60 59 29 292
10 5 65 60 30 295
11 5 70 61 30 298
12 6 75 62 31 301
13 6 80 63 31 304
14 7 85 64 32 307
15 7 90 65 32 310
16 8 95 66 33 313
17 8 100 67 33 316
18 9 105 68 34 319
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Line # MP, X Value MT, Y Value Line # MP, X Value MT, Y Value

19 9 110 69 34 322
20 10 115 70 35 325
21 10 120 71 35 328
22 11 125 72 36 331
23 11 130 73 36 334
24 12 135 74 37 337
25 12 140 75 37 340
26 13 145 76 38 343
27 13 150 77 38 346
28 14 155 78 39 349
29 14 160 79 39 352
30 15 165 80 40 355
31 15 170 81 40 358
32 16 175 82 41 361
33 16 180 83 41 364
34 17 185 84 42 367
35 17 190 85 42 370
36 18 195 86 43 373
37 18 200 87 43 376
38 19 205 88 44 379
39 19 210 89 44 382
40 20 215 90 45 385
41 20 220 91 45 388
42 21 225 92 46 391
43 21 230 93 46 394
44 22 235 94 47 397
45 22 240 95 47 400
46 23 245 96 48 403
47 23 250 97 48 406
48 24 255 98 49 409
49 24 260 99 49 412
50 25 265 100 50 415
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5 PROGRAMMING THE HHT TEST PATTERNS

The HHT is delivered with four pre-programmed (default) test patterns (see Section
4.5 for details). To change these test patterns, use the supplied HHT test pattern
generator software. The test pattern generator software installer can be found at
https://irdisystem.com/software/ .

This section describes how to use the HHT test pattern generator software.
5.1 SETTING UP HHT FOR PROGRAMMING

The HHT can be programmed with new user-defined test patterns, using the HHT
test pattern generator software.

The following figure shows the HHT with its back cover removed:

To computer
for programming

FIGURE 5-1 HHT PROGRAMMING SETUP
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To set up the HHT for reprogramming, do the following:
Action
STEP 1 Using a 2.5 mm HEX driver, open the back cover of the HHT.
STEP 2 Attach the USB cable (5-pin Mini-b connector) to the USB connector on the
HHT’s circuit board — see Figure 5-1 above.
STEP 3 Attach the other end of the USB cable (A-type connector) to a USB port on your
computer.
STEP 4 Depending on your PC settings, the USB drivers may install automatically from

Windows Update — Note that you must be connected to the Internet.

STEP 5 Device may appear in Device Manager with a yellow exclamation mark. If this
happens, open Device Manager - see Figure 5-2. To verify— see Figure 5-3.

Initiate the USB driver installation by right-clicking the USB device and selecting
“> Update Drivers > Automatic? (Search Windows Update)”

5.1.1 Plugging inthe HHT

To set up infrared data transmitter hardware, be sure that you are connected to the
internet, then follow the steps below, and see Figure 5-1.

STEP 1 Insert the infrared data transmitter’'s USB plug into an available USB port on the
computer.
STEP 2 Depending on your PC settings, the USB drivers may install automatically from

Windows Update — Note that you must be connected to the Internet.

STEP 3 Device may appear in Device Manager with a yellow exclamation mark. If this
happens, open Device Manager - see Figure 5-2. To verify— see Figure 5-3.
Initiate the USB driver installation by right-clicking the USB device and selecting
“> Update Drivers > Automatic? (Search Windows Update)”.
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& Device Manager
File Action View Help

Ll Aol 7 No:f L

Ii| Audio inputs and outputs

ﬁ Batteries

| Biometric devices

9 Bluetooth

3 Computer

= Disk drives

[ Display adapters

2 DVD/CD-ROM drives

== IDE ATAJATAPI controllers

_"|‘:' Imaging devices

Keyboards

[_1 Memory technology devices

@ Mice and other pointing devices

[ Monitors

q Network adapters

[ Portable Devices

& Ports (COM & LPT)
ﬁ Intel(R) Active Management Technology - SOL (COM3)
ﬁ USE Serial Port (COM3)

=1 Print queues

[ Processors

07 Security devices

w Smart card readers

B Software devices

i| Sound, video and game controllers

G Starane rontrallers

<

FIGURE 5-3 VERIFY IN DEVICE MANAGER
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5.1.2 Installing HHT Test Pattern Generator Software

STEP 1 Download the test pattern generator software installer from
https://irdisystem.com/software/. Locate the installation files for 200421 _RO05 -
IRDI HHT Test Pattern Generator.

Double-click on “setup” to begin — see Figure 5-4.

Cut L_'J Mew item ~ W Open EESeIecl all

l
| Copy path EJ Easy access = J Edit Select none

e Maove Copy Delete Rename New Properties o

Paste shortcut to to - falder - £ History 55 Invert selection
rd Crganize MNew Open Select E
200421_R03 - IRDI HHT Test Pattern Generator - Installer * Release v | O Search Release

~
MName Date modified Type Size

ﬁl IRDITestPatternGeneratorSetup 12/19 21 PM Windows Installer ...

& setup 12/19

Application

FIGURE 5-4 INSTALLER FILE LOCATION

STEP 2 The installer splash screen will appear as follows — click on the “Next” button:

]ﬂ IRDITestPatternGeneratorSetup — *

Welcome to the IRDITestPatternGeneratorSetup A
Setup Wizard

The ingtaller will guide you through the steps required ta install IRDIT estPatternGeneratorSetup on
your computer,

‘WARMIMG: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

< Back Cancel

FIGURE 5-5 INSTALLER SPLASH SCREEN
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STEP 3 Select the destination directory, then click on the “Next” button — see Figure 5-6.

]ﬁ IRDITestPatternGeneratorSetup - X

Select Installation Folder

The installer will install IRDIT estPatterni eneratorS etup to the Following folder.

Tainstall in this folder, click "Mest”. Toinstall to a different folder, enter it below or click “Browse".

Folder;
C:5Program Files [#B6]MADI System IncMRDIT estPattemGeneratorSe Erowsze. ..

Disk Cost..

Install IRDITestPattemGeneratorSetup for yourself, or for anyone who uses this computer:

() Everone
(®) Just me

< Back Cancel

FIGURE 5-6 DESTINATION DIRECTORY
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STEP 4 Confirm the installation process by clicking the “Next” button - see Figure 5-7.
(To cancel the installation, click on the “Cancel” button.)

]ﬁ IRDITestPatternGeneratorSetup - *

Confirm Installation A

The inztaller is ready to install IRDIT estPattemGeneratarSetup on your computer.

Click "Mext" to start the installation.

< Back Cancel

FIGURE 5-7 CONFIRMING INSTALLATION
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STEP 5 Wait for the software to install — see Figure 5-8.
[
Installing 3
IRDITestPatternGeneratorSetup 14y
IRDITestPatternGeneratorS etup iz being installed.
Flease wait...
< Back Mest > Cancel
FIGURE 5-8 INSTALLING SOFTWARE
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STEP 6 When the installation is complete, click on the “Close” button — see Figure 5-9.

ﬁ IRDITestPatternGeneratorSetup — X

Installation Complete A

IRDIT egtPatternGeneratorS etup has been successfully installed.

Click "Close to exit.

Pleasze use ‘Windows Update to check for any critical updates to the MET Framewark,

FIGURE 5-9 INSTALLATION COMPLETE
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5.1.3 Starting HHT Test Pattern Generator Software

To start the HHT Test Pattern Generator software, do the following:

STEP 1 Locate the program in the Windows Start menu — see Figure 5-10.

System

-—
'h Get Help
System

¥ Calend:
g IRDI HHT Test Pattern Generator Rev 5
New

IrfanView s '

iTunes v Microsc
K

K-Lite Codec Pack b d
M Weathe

A

g Mai

D o Maps
) Microsc
~ o Media Player
5 Microsoft 365 (Office)
e Microsoft Edge
I
©) Microsoft Office 3

)

'8 | © [ype here to search

FIGURE 5-10 SOFTWARE SHORTCUT IN START MENU
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STEP 2 Click on the icon for the HHT program. The IRDI HHT Test Pattern Generator
main screen will appear — see Figure 5-11.

@ IRDI HHT Test Pattern Generator Rev 5.0 — O x
*IRD|

e

e \ Message 8 Message

COM Port Config

OPEN CLOSE
Command Config
HHT Test Number: |1 w
Write Read
£ >
Total Fueling Time (seconds): 0 Characters in Pattem: 0

IRDI Data Link Frame Preview Reset J2799 Fields
VyyyyAID=SAE J2799|VN=02.00| TV=0180.0|RT=H70|FC=HaltjMP=064.0|MT=280.0|¢|A

SAE Protocol Identifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
20 - E 180 H70 <| [ha ~| & 640 z 2800

Comupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Conmupt MT Comupt CRC
Optional Data QD Character Count: 0
Hof Lines to Insert/Delete _ _ TemiEE
: 1 Insert Line(s) Delete Line(s) MP/MT Values Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 5-11 HHT TEST PATTERN GENERATOR SOFTWARE
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6 HHT PROGRAMMING GUIDE

6.1 UNDERSTANDING THE INFRARED DATA MESSAGES

The HHT transmits infrared data messages through an infrared data transmitter. The
user can receive these messages via a user-supplied infrared data receiver, and can
view these messages using any terminal program, such as HyperTerminal.

Each message is a text string of fixed length, with a fixed set of fields. The meaning

of each field in the infrared data message is as follows:

TABLE 6-1 INFRARED DATA MESSAGE FIELDS

Field Identifier Definition

Range of Values

communications protocol

YYyyyA Delimiting characters that define n/a
start of infrared data message
ID Name of the communication SAE J2799
protocol — in this case, SAE
J2799
VN Version number of the Range: 00.00 — 99.99

Valid values: 1.0, 1.1, 2.0

TV Total volume — the volume of the
hydrogen tank(s) in the vehicle

0000.0 — 5000.0 litres

of hydrogen fill in progress, or the
reason for the fill's termination

RT Receptacle type — style of H25, H35, H50 and H70
hydrogen receptacle used on the
vehicle

FC Fill command — indicates the type Dyna, Stat, Halt and Abort

MP Measured pressure — the
pressure reading of the hydrogen
tank in the vehicle

000.0 - 100.0 MPa

MT Measured temperature — the
temperature reading of the
hydrogen tank in the vehicle

16.0-425.0K

MéA Delimiting characters that define
end of infrared data message,
plus checksum

Varies depending on the
checksum
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6.2 USING THE IRDIHHT TEST PATTERN GENERATOR SOFTWARE

The Test Pattern Generator software and handheld transmitter (HHT) provide the
user with full control over the transmitted infrared data messages, allowing the user
to generate test messages to the infrared data transmitter using manually-entered

data.

To set up and use the HHT hardware and software, do the following:

Action

-

STEP 1 Set up the HHT hardware and Test Pattern Generator software as per
Section 5.1.

STEP 2 Start the computer on which the HHT Test Pattern Generator software
is installed.

STEP 3 From the Start menu, locate and start the program. The program’s
main screen appears as shown in Figure 6-1.

[ﬂ IRDI HHT Test Pattern Generator Rev 5.0

P R
e
COM Port Config

OPEN

Message #  Message

o
Close

Command Config
HHT Test Number: |1

Wirite: Read
<

>

Total Fusling Time (ssconds): 0 Characters in Pattem: 0

IRDI Data Link Frame Preview

Reset J2799 Fields

FFivAID=SAE J2798)VN=02.00| TV=0180.0|RT=H70|FC=HalMP=064 0|MT=280 0|clA

SAE Protocol Idertifier  Version Number
SAE J2799 20

Comupt 1D

Tank Volume (L)
5 180

Fill Command
Halt

Receptacle Type
H70

Measured Pressure (MPa)
5 640

Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP

Optional Data

Measured Temperature (K} CRC
5 280.0
Comupt MT Comupt CRC

0D Character Count: 0

Hof Lines to Insert/Delete

S 1

Insert Linels) Delete Linels) Ml';}‘;?‘(",:‘lzes Clear Pattem MP/MT Graph

Save as Text Fie | | Import Pattem

FIGURE 6-1 HHT TEST PATTERN GENERATOR SOFTWARE, MAIN SCREEN

Printed Versions are Uncontrolled

P. 34

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



200422
. 8.0
o . Jan 29 2025
AN
. @
SYSTEWM
Action
STEP 4 Select the communications port in the “COM PORT” drop-down menu
— see Figure 6-2. This port should correspond to the IRDI Transmitter
found in Device Manager (see Figure 5-3).
NOTE If the HHT was not connected at program startup, you may need to
use the refresh button at the right side of the “COM PORT” field, to
refresh the COM port list (see below).
@ IRDI HHT Test Pattern Generator Rev 5.0 — O =

.
r \. | R D | Message #  Message

COM Port Corfig

COM PORT: | 1S

OPEN CLOSE

) IRDI HHT Test Pattern Generator Rev 5.0 - ] *

.
r \. | R D | Message #  Message

COM Port Corfig

COM PORT: || | S

COM1

FIGURE 6-2 REFRESH PORTS, SELECT A COMMUNICATION PORT
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STEP 5 Click on the “OPEN” button under the “COM PORT”, to open the port
and start communicating with the HHT.

If the port opens successfully, the screen will appear as shown in
Figure 6-3, with the “HHT Connected...” message shown in green.

@ IRDI HHT Test Pattern Generator Rev 5.0 — O X

.
. \. | R D | Message #  Message

COM Port Corfig

COM FORT: |COM3 ||
OPEN CLOSE

@ IRDI HHT Test Pattern Generator Rev 5.0 - O X

e .
= \. | R D | Message #  Message

COM Port Config
COM PORT: |COM3 w g

OFEN CLOSE
[ j

FIGURE 6-3 COMMUNICATION PORT OPENED

To exit from the HHT Test Pattern Generator application, click on the “X” in the top
right corner of the screen.
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The HHT Test Pattern Generator software screen is comprised of several areas, as
follows:

D IRDHHHT Test Pattern Gereratoe R 5.0

Tark Vidurms L) Receptacis Type Rl Commard Measred Pressore (MPa)  Messred T Bl

SAE T 20 ~| H 180 LE W Mk Ll il 640 a =0

Comut ID Comgt VN Comupt TV Comupt AT Comugt FC Comgt WP Comupt MT

Cear Patiom MPMT Gragh 5 Save a9 Ted Fle gt Patten |||

T T T T T T T T T T T T L T T T T T T T

et i) Dt Linesis)

rtepolas
MPMT Values

FIGURE 6-4 HHT TEST PATTERN GENERATOR SOFTWARE — SCREEN AREAS

The main screen areas include the following (refer to Figure 6-4 above):

= 1: HHT communications status:
m Allows user to select and open a communication port

m Shows the state of the HHT communications — either “Please connect the
HHT” or “HHT connected”.

m 2: Test pattern file control:

= Allows user to select an HHT Test Number to either write to
(programming the HHT), or read (reading existing test pattern from the
HHT).

Printed Versions are Uncontrolled pP. 37

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



200422

8.0

Jan 29 2025

SY STEWM

3: Test pattern assembly area:

Used to create and preview a user-defined test pattern line, consisting of
user-defined values for each IR data field.

NOTE: The CRC is generated automatically, based on the pattern values.

4: Test pattern file information:

Shows the test pattern lines that have been either read from the HHT, or
assembled for the HHT. Includes the amount of time (total fueling time) it
takes to transmit the file using the HHT, and the total number of
characters in the test pattern.

5: Test pattern file management area:

Used to insert or delete new lines for a new test pattern, create and save
a new test pattern file, open an existing test pattern file, interpolate
temperature and pressure values for a new test pattern, and graph the
temperatures and pressures in a test pattern.

6.2.1 Maximum Single Data Message Length

The HHT can accommodate custom data messages up to 320 characters. Single
messages that exceed the 320 characters will be truncated automatically.

6.2.2 Maximum Test Pattern Length

The HHT can accommodate up to 1024 lines of custom data messages in each test
pattern, provided that they do not exceed 200,000 characters in length. Test patterns
exceeding this limit may appear corrupted, and will not properly signal the
termination of a test. Refer to Table 6-1 below for the approximate maximum number
of lines based on optional data length.

TABLE 6-1: APPROXIMATE MAXIMUM TEST PATTERN LENGTHS

Optional Data

Single Data Message

Maximum Lines

Characters Length
0 76* 2631*
16 96* 2083*
70 151* 1324*
240 320* 625*

* approximate values
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6.3 OPENING A TEST PATTERN FILE

To open an existing test pattern file, do the following:
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8.0

Jan 29 2025

STEP 1

Click on the “Import Pattern” button — see Figure 6-5.

m IRDI HHT Test Pattern Generator Rev 5.0

- O X
?\'. | R D | Message #  Message
COM Port Config
COM PORT: |COM3 |
Command Config
HHT Test Number: |1 ~
Write Read
£ >
Total Fueling Time (seconds): 0 Characters in Pattem: 0
IRDI Data Link Frame Preview Reset J2799 Fields
JiiyAID=SAE J2799|VN=02.00| TV=0180.0|R T=H70|FC=Hal{MP=064.0|MT=280.0[¢lA
SAE Protocol Identifier  Version Mumber Tank Yolume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
SAE J2799 20 v = 180 H70 ~| | Hatt ~| = 64.0 = 280.0
Comupt ID Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data OD Character Count: 0
#of Lines to Insert/Delete Interpola
z ; Insert Linefs) Delete Line(s) MP/;??:"EEIES Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 6-5 HHT TEST PATTERN GENERATOR SOFTWARE - IMPORT PATTERN BUTTON

Action
STEP 2 A browser window will appear. Browse to the directory containing the file, and
click on the file to select it (e.g. “myPattern1” in Figure 6-6).
STEP 3 Click on the “Open” button to open the file.
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NOTE A test pattern file can contain a maximum of 200,000 characters.
@ open X
™ <« Desktop » Writelnk » Karin-EdLi » Release, HHT Manual » RO2Jan 2025 » v | D Search RO Jan 2025 0
Organize » Mew folder == »+ [ o
L MName Date modified Type Size
7 Quick access
200421_R035 - IRDI HHT Test Pattern Gener... File folder
[ Desktop
HHT Test Pattern Generator Rev 3 Demo File folder
¥ Downloads NEW HHT TEST PATTERNS File folder
[=| Documents Screenshots File folder

= Pictures
Christrnas 2024
Denmark Trip 20
RO8 Jan 2025

Screenshots
2# Dropbox
@ OneDrive - Persor
3 This PC

¥ Metwork w

il 200421_R05 - IRDI HHT Test Pattern Gener...

) 200422_RO7 - HHT User Manual

E_‘] 200422_R08 - HHT User Manual

(8 HHT Test Pattern Generator Rev 5 Demo
|E_‘] HHT User Manual Motes

=] Interpolate Demo

|=| myPattern1

Aicrosoft Word D...

icrosoft Word D...
chive

icrosoft PowerP...

Microsoft Excel C...

Text Documnent

File name: | myPattern1

Can(e'

FIGURE 6-6 HHT TEST PATTERN GENERATOR SOFTWARE — SELECT A FILE TO OPEN
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STEP 4 View the imported test pattern in the upper right area of the HHT Test Pattern
Generator screen — see Figure 6-7.

@ IRDI HHT Test Pattern Generator Rev 5.0 — O X
,\'. | R D | Message #  Message 2
srsTed IR 55557 AID=5AE J27951VN=01.00TV=0050 DIRT=H7DIFC=DynalMP=000.0MT=020.0i a4
COM Fort Carfig 2 FAID=SAE J279%VN=01.00TV=0050. iR T=H70IFC=DynalMP=000.5MT=025 0bRA
COMPORT: [COM3 mlils] 3 FHTAID=SAE J2739VN=01.00TV=0050. iR T=H70IFC=DynalMP=001.0iMT=030.0ju(A
4 FHTAID=SAE J273%VN=01.00TV=0050.0iR T=H70IFC=DynalMP=002.0iM T=035 004
OPEN CLOSE 5 FTAID=SAE J2799VN=01 00{TV=0050.0iR T-H70IFC-DynalMP=-D02 DM T=040 O
6 FYAID=SAE J27990VN=01.00TV=0050.01R T=H70IFC=DynalMP=003.0M T=045 (tanA
_ 7 T AID=SAE J2799N=01.00MV=0050 IR T=HT0IFC=DynalMP=003.0MT=050.014
Command Config 8 FTAID=SAE J27390VN=01.00TV=0050.0iR T=H70IFC=DynalMP=004.0M T=055 0igp A
HHT Test Number: |1 > 3 FiTAID=SAE J2739VN=01 00TV=0050.0R T=H70IFC=DynalMP=004 DM T=060. Oie &
10 ID=SAE J27991VN=01.00ITV=0050 IR T=H70FC=DynalMP =005 0IMT=065 0164
Write Read < 11 5 v

Total Fueling Time (seconds): 10 Characters in Pattem: 7504
IRDI Data Link Frame Preview Reset J2759 Fields
iy AID=SAE J2799|VIN=02.00| TV=0180.0|R T=H70|FC=StatMP=064.0|MT=280.0] NA

SAE Protocol ldentifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K} CRC
SAE J2799 20 v = 180 H70 ~| | Stat ~| (= 64.0 > 280.0

Comupt ID Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data 0D Character Court: 0

# of Lines to Insert/Delete interpolate
- 0 Insert Line(s) Delete Line(s) MP/MT Values Clear Pattem MP/MT Graph Save az Text File Import Pattem

FIGURE 6-7 HHT TEST PATTERN GENERATOR SOFTWARE — FILE CONTENTS

At the top right of the screen, the messages in the test pattern file are shown — each
line is a single IR test packet with a unique “Message #”. To scroll through the
message lines, use the scroll bar on the right side of the file contents display.

See Section 6.1 for details on how to read an IR message.

Below the file contents display, the following is shown:

Printed Versions are Uncontrolled P. 41

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



200422

8.0

Jan 29 2025

SY STEWM

Total fueling time — the time, in milliseconds, that it will take to transmit the
contents of the test pattern file.

Characters in pattern — the total number of characters in the test pattern
messages.

NOTE: The HHT transmits 1 test pattern line every 100 ms. For example, a test
pattern file with 5 lines will take 500 ms, so “Total fueling time” will be “00:00.500".

6.4 CREATING A NEW TEST PATTERN FILE

To create a new user-defined test pattern file, do the following:

Action
STEP 1 Create and add test pattern lines (IR packets), using the “Test Pattern Assembly
Area” of the HHT Test Pattern Generator software.
STEP 2 Save the file under a file name.

Each of these steps is described in detail in the following subsections.
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6.4.1 Creating and Adding Test Pattern Lines

The user can create unique test pattern lines by changing the values of the “VN”,
“TV”, “RT”, “FC”, “MP”, “MT” and/or “OD” message fields manually.

To create a new test pattern line, do the following (refer to Figure 6-8):

Action

STEP 1 Select the desired values for each of the message fields (see the following
subsections for details on each message field).

STEP 2 View the test pattern in the “IRDI Data Link Frame Preview” window, to make
sure that it is correct.

STEP 3 Click in the “# of Lines to Insert/Delete” field at the bottom left of the screen, and
enter the number of copies of the line that you wish to add to the file.

STEP 4 Click on the “Insert Line(s)” button to add the line or lines to the test pattern file.

STEP 5 View the new test pattern lines in the “Test Pattern File Information” area of the
screen.
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@ 1RO HHT Test Pattern Generator Rev 5.0 - (s] x
[ o = -
*IRDI ' !
‘e I
G A 2 | TV AIDSSAE J2759VN#02 OOTVe0180 DR Tub 7OFCoHatINP w054 OMT =280 Oicld )
COM Port Conlig | 2 yAID-SAE J27SSVNA02 COTVA0180 ORTHTOFC Hat MP o064 OMT280 Oicl "
oM PORT. [CoM3 ‘| I 3 [ 7vAaDeSAE J2755VN+02 00TV0160 ORTHIOFCAHAtIP w064 OMT=260 Ocld
e : 14 ohmAOSAE T2 0OTY g g PG4 ONT-Z80 0dA |
OPEN CLOSE 1 5 FVYAIDSSAE J2799VN-02 DOTV= P SRMP 064 OMT 280 Oicih I
| 6 7yyAID-SAE J2795VN-02 COTV-01S0 ORToHIDFC-HatMP o064 (M T+ 220 Oict I
D || 7 A0.SAE S2759NA02 0OTVe0190 ORTeHTORCHARMP w064 OMT+280 Ocld "
Command Cordig | 8 FHTVAIDSSAE J2799VN+02 00TV 0150 ORTH7OFCoHatMP o064 OMT 280 OiclA |
HHT Tout Nober: 3 23 | 9 v AIDSSAE J27HINVN-02 COTV-0180 ORT-HIIFCHAtMP 064 OMT 4220 Oicld |
L) myMD-SAE J275VN02 DOTVS0180 IR TwH 70FC s HatMP »064 OMT 280 Oictd |
m. M ' . VAR AT YRR AL AN AL ASAA AT PV LLLASERN AR AT e el v
1K > |l
D e e = = = = = = o o) I8Py T beconte) 24 OwnctednPatenc 100 !
I IRO! Data Lirk Frame Preview Feset 12799 Fokds | § 1
1 YYYYYAID«SAE J2799VN=02 00{TV~0180 OIR T =H70{FC=HalMP =064 OjM T =280 Ofeld ]
) Step2 '
L I
L —_—__—____—__—___—___—__—____—___—___—__—__—__—__—__—__—__—_—__—__—__—_—__—___—__—__—__W—__—___—__—___—__—__—__—__—__—___ -
SAE Protocel idertfier  Viersion Nurber Tork Voumo (L)  Receptacle Type  Fill Command Mosnred Pressure (MPa)  Mosnred Terperature () cnc
I . I
| [SrEams 20 vl B Ow HY v Ha vl B &0 $ oo I
I Comut 10 Comgt VN Comugx TV Comupt RT Comupt FC Comgpt MP Comugpt NT Comugt CRC |
| I
I Oerdets = Step 1 OO Character Count °__|
| I
I |
|
|_-----n____.,_-...-.....-....-....._.................._-_..__-....‘l
# of Linws 10 Insent/ Ddlcl |
: < = |: Frsen Lnes) il Delete Linets) ”m Cour Pamem MP/MT Gragh SavemTetfle  lrpot Patiem
e e = !
Step 3 Step 4

FIGURE 6-8 HHT TEST PATTERN GENERATOR SOFTWARE - CREATING TEST PATTERN LINES
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The following shows an example of changing the “FC” field — the selected value,
“‘HALT”, is displayed as part of the test pattern line in the “IRDI Data Link Frame
Preview” window:
RO! Data Link Frame Preview Reset 12799 Relds
YYYYYAID*SAE J2799(VN=02 00{ TV=0180 ORT=H «064 OjM T =280 0fclA
SAE Protocol dertfer  Verson Number Tark Volume (L) Receptacle Type | Al Command Measured Pressure (MP3)  Meanured Temperature () CRC
SAE 12793 20 v % 120 MM v vt v i <0 = 2800
Comupt 10 Comugt VN Compt TV Comet RT Comupt FC Conupt MP Comupt MT Comupt CRC
FIGURE 6-9 HHT TEST PATTERN GENERATOR SOFTWARE — FILL COMMAND INPUT
The following sub-sections provide details on how to change the value of each field
in the test pattern:
Changing the “VN” Value
To change the “VN” (version number) value manually, do the following:
Action
STEP 1 Click on the “down” arrow to the right of the “VN” window, to see a pull-down
menu of version number options. (see below)
STEP 2 Select one of the available version numbers, to change the version number value
in the infrared data message. (see below)

IRDI Data Link Frame Preview Reset J2759 Fields
YyyyyA|ID=SAE J2799|VN=02.00| TV=0180.0|RT=H70|FC=Halt|MP=064.0|MT=280.0|¢lA

SAE Protocol Idertifie] Version Number

Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
SAE J2739 |

s 180 H70 <| [Hat < [& 64.0 s 2800

Comupt 1D Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC

Oetinnal Nt OD Charaeter Coprt: 0

FIGURE 6-10 HHT TEST PATTERN GENERATOR SOFTWARE — VERSION NUMBER INPUT
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Changing the “RT” Value

To change the “RT” (receptacle type) value manually, do the following:

STEP 1

Action

Click on the “down” arrow to the right of the “RT” window, to see a pull-down
menu of options. (see below)

STEP 2

Select one of the available RT values (“H25”, “H35”, “H50” or “H70”) to change
the receptacle type value in the infrared data message. (see below)

IRDI Data Link Frame Preview

Reset J2759 Fields

V7 vAID=SAE J2799|VN=02.00|TV=0180.0|RT=H70|FC=HalMP=064.0[MT=280.0|¢lA

SAE 12759

Comupt 1D

SAE Protocol Identfier  Version Number Tank Volume (L}

Comupt VN Comupt TV

Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC

v| [ 180 Halt v & 64.0 2 2800

Comupt FC Comupt MP Comupt MT Comupt CRC

OD Character Count: 0

Optional Data
I

FIGURE 6-11 HHT TEST PATTERN GENERATOR SOFTWARE - RECEPTACLE TYPE INPUT

Changing the “TV” Value

To change the “TV” (total volume) value manually, do the following:

STEP 1 Click on the “TV” window and use the keyboard to enter a new value
OR
click on the “up” or “down” arrows to the left of the “TV” window, to change the
total volume value in the infrared data message. (see below)

NOTES The user must include the decimal place when entering a value in the window.
Each “up” or “down” arrow click will increment or decrement the “TV” value by
1.0.
If the user enters a fractional number, the value will be automatically rounded to
the nearest whole number.
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IRDI Data Link Frame Preview

Reset J2755 Fields

FiyivAID=SAE J2799]VN=02.00| TV=0180.0|RT=H70|FC=Hal{MP=064.0|MT=280.0|clA

SAE Protocol ldentifier  Version Number Tank Volume (L) Receptacle Type  Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
SAE J2759 20 ~ N5 180 H70 ~| | Halt | E 64.0 : 280.0
Comupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT

Comupt CRC

FIGURE 6-12 HHT TEST PATTERN GENERATOR SOFTWARE - TOTAL VOLUME INPUT

Changing the “FC” Value

To change the “FC” (fill command) value manually, do the following:

Action
STEP 1 Click on the “down” arrow to the right of the “FC” window, to see a pull-down
menu of options. (see below)
STEP 2 Select one of the available fill commands (‘DYNA”, “STAT”, “HALT” or “ABORT”)
to change the fill command value in the infrared data message. (see below)

IRDI Data Link Frame Preview

Reset J2739 Fields

i TAID=SAE J2799[VN=02.00TV=0180.0|RT=H70|FC=Hal{MP=064.0|MT=280.0|¢lA

SAE Protocol Identifier  Version Number Tank Volume (L) Receptacle Type

SAE J2795 20 | |E 180 H70 v : 640 : 280.0
Comupt 1D Comupt VN Comupt TV Comupt RT Comupt MP Comupt MT
Optional Data

easured Pressure (MPa)  Measured Temperature (K) CRC

Comupt CRC

0D Character Count: 0

FIGURE 6-13 HHT TEST PATTERN GENERATOR SOFTWARE - FILL COMMAND INPUT

Printed Versions are Uncontrolled

P. 47

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except

with the express written consent of an authorized representative of IRDI System Inc..




~IRDI

SY STEWM

200422

8.0

Jan 29 2025

Changing the Measured Pressure “MP” Value

To change the pressure sensor value manually, do the following:

Action

STEP 1

Click on the “MP” window and use the keyboard to enter a new value
OR

click on the “up” or “down” arrows to the left of the “MP” window, to change the
measured pressure value in the infrared data message. (see below)

NOTES

The user must include the decimal place when entering a value in the window.

Each “up” or “down” arrow click will increment or decrement the “MP” value by
0.1.

IRDI Data Link Frame Preview

Reset J2733 Fields

Ty vAID=SAE J2799[VN=02.00{TV=0180.0|RT=H70|FC=HalMP=064.0M T=280.0/clA

SAE 12759

Comupt 1D

SAE Protocol ldentifier  Version Number Tank Volume (L) Receptacle Type  Fill Command Measured Pressure (MPa) § Measured Temperature (K) CRC

Comupt VN Cormupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC

- = 180 H70 v Halt = 640 = 280.0

FIGURE 6-14 HHT TEST PATTERN GENERATOR SOFTWARE - PRESSURE INPUT

Changing the Measured Temperature “MT” Value

To change the temperature sensor value manually, do the following:

STEP 1 Click on the “MT” window and use the keyboard to enter a new value
OR
click on the “up” or “down” arrows to the left of the “MT” window, to change the
measured temperature value in the infrared data message. (see below)

NOTES The user must include the decimal place when entering a value in the window.
Each “up” or “down” arrow click will increment or decrement the “MT” value by
0.1.

Printed Versions are Uncontrolled P. 48

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



200422
8.0
Jan 29 2025

~IRDI

SY STEWM

IRDI Data Link Frame Preview Reset J2799 Ficlds
ViryyvA|ID=SAE J2799|VN=02.00| TV=0180.0|R T=H70|FC=Halt|MP=064.0|MT=280.0|¢lA
SAE Protocol ldentifier  Version Number Tank Volume (L) Receptacle Type  Fill Command Measured Pressure (MPa) § Measured Temperature (K) | CRC
SAE 12799 20 v B w H70 v| [Hat v| E 640 =z ]
R ——
Comupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC

FIGURE 6-15 HHT TEST PATTERN GENERATOR SOFTWARE - TEMPERATURE INPUT

Changing the Optional Data (“OD”) Value

To change the optional data (“OD”) value manually, do the following:

Action

STEP 1 Click on the “OD” display window and use the keyboard to enter a new value.
(see below)
As an example, if the user wants to transmit three parameters, “A”, “B” and “C”,
with values 1, 2, and 3 respectively, the user can enter “A=1;B=2;C=3", or
“A1B2C3”, or some other similar format, in the “OD” display window. The data
format for the “OD” data is defined by the user.

NOTES The user may enter up to 16 characters for J2799 v1.0, 74 characters for J2799
v1.1, or 240 characters for J2799 v2.0. If more than 240 characters are entered,
the characters will be truncated automatically.

The user may not use the character “|” (ASCII), or “$7C” (hexadecimal)

IRDI Data Link Frame Preview p— Reset J2799 Fields
JyiyyA|ID=SAE J2799)VN=02 00| TV=01800|R T=H70|FC=HaltjMP=064 0|M T =28 |:|OD=TEST1 | '}"A
SAE Protocol Identifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K} CRC
20 - [ 180 H70 ~| [hak - E 64.0 < 280.0

Cormupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data QD Character Court: 5
TESTI|

FIGURE 6-16 HHT TEST PATTERN GENERATOR SOFTWARE — OPTIONAL DATA INPUT
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6.4.2 Deleting Test Pattern Lines

To delete one or more test pattern lines, do the following:

Action
STEP 1 Click in the “# of Lines to Insert/Delete” field at the bottom left of the screen, and
enter the number of lines that you wish to delete. (see Figure 6-17)
STEP 2 Click on the “Delete Line(s)” button to delete the last line (or the last X number of

below, the last line, line # 14, will be deleted. (see Figure 6-17)

lines) of the test pattern shown in the top right area of the screen. In the example

m IRDI HHT Test Pattern Generator Rev 5.0

e. ~
e | R D | Message #  Message
- @
sreTEd 5 FTAID=5AE J2799VN=02 D0ITV=0180.0RT=H70IFC=HalIMP =064 0IM T=280.04¢1 A
COM Port Config 6 Wiy AlID=5AE J2799VN=02 00TV=0180.0RT=H7MFC=HalIMP =064 M T=280.04el A
COM PORT: |cOM3 - g 7 Ty AID=5AE J2799VN=02.00TV=0180 R T=H70IFC=HatIMP=064. DM T=280.0lel A
8 Ty AlD=5AE J2799VN=02.00TV=0180 R T=HT0IFC=HatIMP=064. 0IM T=280.0lel A
OPEN CLOSE 9 iy AllD=5AE J279%VN=02 00TV=0180.0RT=H70FC=HaltIMP =064 0IMT=280.04¢l A
10 FirTAID=5AE J2799VN=02 D0TV=0180.0RT=H70FC=HaltIMP=064.0IMT=280.04¢l A
_ 1 FTAID=SAE J2799VN=02.00TV=0180.0RT=H70IFC=DynaIMP=064.DIMT=280.00IYA
Command Corfig 12 Wiy AlID=5AE J2799VN=02 00TV=0180.0RT=H70FC=DynalMP=064.0{MT=280.00YA
HHT Test Number: |1 - 13 Ty AID=5AE J2799VN=02.00MV=0180 R T=HT0IFC=StatMP=064. 0IMT=280.0 NA
14
Write Read ¥
£ >
Total Fueling Time (seconds): 1.4  Charactersin Pattem: 1050
IRDI Data Link Frame Preview Reset J2733 Fields
JiyyA|ID=SAE J2799|VN=02.00| TV=0180.0|RT=H70|FC=StaiMP=064.0|MT=280.0] NA
SAE Protocol Identifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K} CRC
SAE J2799 20 v = 180 H70 ~| | Stat ~| = 64.0 = 280.0
Comupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data QD Character Count: 0
# of Lines to Insert/Delete Intemolat
Insert Line(s) Delete Line(s) MP/;?‘{I’E&ES Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 6-17 HHT TEST PATTERN GENERATOR SOFTWARE — DELETING LINES
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6.4.3 Clearing a Test Pattern

To clear the entire test pattern, do the following:

200422
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Jan 29 2025

STEP 1 Click on the “Clear Pattern” button at the bottom of the screen — see Figure
6-18. The pattern shown in the top right area of the screen will disappear.
@ IRDI HHT Test Pattern Generator Rev 5.0 - [m| X
?\; | R D | Message #  Message
COM Port Config
Command Config
HHT Test Number: |1 i
Write Read
< >
Total Fueling Time (seconds). 0 Characters in Pattem: 0
IRDI Data Link Frame Preview Reset J2799 Fields
iirvyAID=SAE J2799[VN=02.00| TV=0180.0|R T=H70|FC=HaljMP=064.0|MT=280.0|¢lA
SAE Protocol Identifier  Version Number Tank Valume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
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Comupt ID Cormupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
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FIGURE 6-18 HHT TEST PATTERN GENERATOR SOFTWARE — CLEARING A TEST PATTERN
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6.4.4 Creating and Adding a Corrupted Test Pattern Line
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Each field in the data message can be “corrupted”, in order to test the hydrogen
station’s ability to detect and react to issues of data corruption in the IRDI data
message. The message fields may be corrupted using the corresponding “corrupt”

buttons.

The following fields can be “corrupted”:

ID field;
VN field (version);

TV field (total volume);

RT field (receptacle type);

FC field (fill command);

MP field (measured pressure);

MT field (measured temperature); and,

CRC field (cyclic redundancy check — used to check for errors in the message).

When a field is “corrupted”, its current value is replaced with the invalid value shown

in the following table:

TABLE 6-2: INVALID (CORRUPT) DATA VALUES

Data Field SAE J2799 Valid Data Values Preset Invalid
Tag (in range) (Corrupt) Data Value
Protocol Identifier ID= SAE J2799 SAE J2779
Data Communications VN= 00.00 to 99.99 99.99
Software Version
Number
Total Volume TV= 0000.0 to 5000.0 6000.0
Receptacle Type RT= H25, H35, H50, H70 | H35
Fueling Command FC= Dyna, Stat, Halt, Boart
Abort
Measured Pressure MP= 000.0 to 100.0 110.0
Measured Temperature MT= 16.0 to 425.0 999.9
CRC AA

Printed Versions are Uncontrolled

P. 52

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except

with the express written consent of an authorized representative of IRDI System Inc..




M

200422

8.0

Jan 29 2025

As an example, to corrupt the “TV” field, do the following (see Figure 6-19):

Action

STEP 1 Click on the “Corrupt TV” button. Note that the “TV” field in the “IR Data Link
Frame Preview” window now shows an invalid (or corrupt) value of “6000.0”, and
the “Corrupt TV” button becomes a blue shade, while the “Total Volume” field is
greyed out.

STEP 2 Click on the “Insert Line(s)” button, to insert this line, with the corrupted “TV”
value, into the file — this line is now shown as a new line in the test pattern area
at the top right of the screen.

STEP 3 Click on the “TV CORRUPT” button again, to turn off the corruption of the “TV”
field. The button now changes from blue to lighter grey, indicating that the “TV”
field has resumed, allowing only valid values.

W 1504 HHT Test Pattom Genarator Rev 5.0 - o w

*%IRD| —

A0 SAE JITHN =02 DO G000 DR ToHTOFC « Hat IF =064 DIMT= 250 0F. A
CIOM Pest Canfig
COM PORT: |0OM3 o
OFEN CLOSE
[ Penfnd
Commard Confey
HHT Teat Mumbesr: 1 e
Wirte Resd = ¥
Total Fusdng Trse issconadal 0U1 Charscien in Palles: 75
IR0 Dt Link Frame Preview Rloset JE723 Finkce

FrrrpAID=5AE J2T3VN=02 T-H?m:c-uamup-m COMT =280 07 A

SAE Protocal idertfer  Werpon Mumier Tark Volume (L) Receptacis Type Fill Command Measuresd Pressure (MPa]  Messured Tempersture () CRC

SAF JOTH 20 c 120 W Halt e | [ g0 - 0

Comgs ID Commw | [ Comatv ||| commAT Compt FC Compt MP Comupe MT Comat CAC
Dptisnal Dats O Charpetor Court: 0
7 Lt e e irsest Linets) Delete Linefs) | | reesi®e e Pattesn MP/MIT Graph Savess Text Fle | | oot Pattem

FIGURE 6-19 HHT TEST PATTERN GENERATOR SOFTWARE — CORRUPTING A TEST PATTERN
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6.4.5 Saving the Test Pattern File

Once the test pattern lines are defined, save the test pattern with a user-defined file
name. To save the file, do the following (see Figure 6-20):

Action
STEP 1 Click on the “Save as Text File” button.
STEP 2 A browser window will appear - — see the following figure. Browse to the directory
where you want to store the file.
STEP 3 In the “File Name” field of the browser window, enter the file name you want to
use for this test pattern file.
STEP 4 Click on the “Save” button to save the file.
]
m Save As
A = » ThisPC > Documents > v | O Search Documents o
Organize » New folder == - o
~ Name . Date modified Type Size

3 Quick access

Add-in Express File folder

B Deskto
P Autodesk File folder
‘ Downloads BlackBerry File folder
[ Documents BLACKBERRY-3638 6 File folder
=] Pictures Bluetooth Exchange Folder 1 File folder
Christmas 2024 Calibre Library 16 File folder
Denmark Trip 20 CDM_2.08.14_CAMUSE[1] 16 File folder
ROB Jan 2025 Corel 2016 File folder
Fax 16 File folder
Screenshots
gegl-0.0 16 File folder
&% Drophox Inventor 2016 File folder
Inventor Server SDK ACAD 2014 2016 File folder
@ OneDrive - Persor ) i
Inventor Server SDK ACADE 2014 16 File folder
[ Thic pr 2 Inventor Server «fid 3d<hMaxNesion 2472016 2:73 PM File folder

—
File name: m

Save as type: | Text files (*.bet)

p—

» Hide Folders Cancel

| 1

# of Lines to Insert/Delete
= 1

Insert Line(s) Delete Line(s) Mgr}hi?l{!’aatlzes Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 6-20 HHT TEST PATTERN GENERATOR SOFTWARE — SAVING THE FILE
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6.5 PROGRAMMING THE HHT WITH A TEST PATTERN FILE

To program the HHT with a test pattern file, do the following (see Figure 6-21):

Action
STEP 1 Open or create a test pattern file.
STEP 2 Under “HHT Test Number”, use the drop-down menu to select a number (1
through 4) to write this test pattern file to.

@ =00 HHT Tast Pattern Generates Rev 5.0 B o *

*IRD! —

AN SAE STl DOT 010,00 T b POIFC s Haal MP=DES DT » 280 DiclA
ikl Prot Coriy 2 vy Rl=SAE JTSVN=0R OO0 50 (R Tul NOFC - Hal MP <084 (0T 250 (el
oM PoRT: [ooM3 s 3 i AID=SAE JETS90Mee02 0TV 1500 00 T POFC sHalMP =064 (T =280 Dicld

OPEN CLOSE

Command Conflg
HHT Test Musbser: | [1 ~|

e F3
3 i »

i Tokal Fusling Time Beconday 03 Characten in Patem: 225
IR Duta Link Frame Previerw Flsset J2T59 Falcla

Ty FAID=SAE J2 7990 M=07 00 TV=0180 0IR T=HT{F C=HalgMP =064 [T =250 Djeld

SAE Protoool idertfer  Viersion Mumber Tark: iohuma L) Receptacke Tppe Il Command Mlesmred Pregure (MFa)  Measured Temperature () TR

SAE J27TH9 1] w| 180 H w | Halt w| b B0 z 2800
Comupt ID Comupt VH Comupt TV Comae AT Comupt FC Coerupt MP Comupt MT Comge CRC
Ciptional Dlada 00 Charscter Courd: 0

2 of Lines to iresert Dlete

Irebed Lrotia) Db L) “:m (lear Famem WP MT Graph Save aa Teal Fie gt Pafiem

FIGURE 6-21 HHT TEST PATTERN GENERATOR SOFTWARE — SELECT TEST NUMBER
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NOTE: The file number corresponds to test patterns 1 through 4. For example, if
you program file number 4, you must then select “T4” on the HHT to transmit that
test pattern.

STEP 3 Click on the “Write” button.
In the “HHT Status” window, the message “Writing Pattern” will be displayed —
see Figure 6-22 below.
Wait while the HHT is programmed.
il
L |
*%IRD e
i IO SAE J2TFHVH =02 QMY 0150 QIR T o TOFC = Hab WP o064 O T 280 Dicld,
COM Pest Config 2 wyirAlDa SAE J2T5ANMN =02 OOMY-0180 QAT b TIFC «HakikhP <058 0T =280 (iels
COM PORT: |(0OM3 -] (&3 : P AND=SAE JIPHANH=02 OOTV0150 ORT «HPIFC s HatIMF =068 OMT 250 Dicld
OPEN CLOSE
Wiiritirey Fafiem
Lommand Lo
HHT Test Mumbar 1
Wire Read

i

Tetal Fusling Tee pecorcis)l 03 Chargcton i Paflem: 295

FIGURE 6-22 HHT TEST PATTERN GENERATOR SOFTWARE — HHT PROGRAMMING IN PROGRESS
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STEP 4 The “HHT Status” message will display “Pattern Written” when the HHT
programming is completed — see Figure 6-23 below.

T (R0 T Test Pastern Generator Rev 5.0 o X
"‘x.l R D | Megisoe 0 Message
L- iy A0 SAE J2THN02 O0Vel 180 ORT b TOFC = HatMP o[58 (T <280 el
M Port Canfiy 2 iy A SAE L3I0 DOTVe0180 ORT-HMFC=HatMP o054 (T =330 Deld
COM PORT: [COM3 . ﬂ El i AIDSAE JITHNM 02 OO0 180 DR o T0FC =t P (08 0T <280 Dield
OFEN CLOSE
[ eVl |
L T )
HHT Teak umsber: |1 \.-
Resd - >
Total Fushry Time Beconda) 03 Characters in Paflem: 225
FIGURE 6-23 HHT TEST PATTERN GENERATOR SOFTWARE — HHT PROGRAMMING DONE
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6.6 READING A TEST PATTERN FILE FROM THE HHT
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for test patterns longer than 8,000 characters.

& There is a known issue associated with using the “Read” command

To read the HHT’s current test pattern files, do the following:

Action
STEP 1 Open or create a test pattern file.
STEP 2 Under “HHT Test Number”, use the drop-down menu to select the number (1
through 4) of the test file to read from the HHT — see Figure 6-24.

@ =00 HHT Tast Pattern Generatos Rev 5.0 - o »
..
- \. R D | Megpage O Messsge
P AID=SAE JITFHM =02 DO o150, 00F T 0T s Halk M P =052 (0T #2530 DielA
COM Post Cordig 2 Y RI=SAE LTSRN OO0 50 (IR TaH PORC - Hal MP <084 (T =250 ielA
COM PORT: COM3 o 1 vy A= SAE J2THHM=(2 DOV =050 (R T P0FC = Hat MP =064 IMT+250 DiclA
OPEN CLOSE
Command Config
HHT Test Husber: [ [1 ~]
ite F3
3 < ¥
i Totsl Fuslng Time econday 03 Oharascien in Patem: 225
IRDI Data Lk, Froms Pravvies Fsset JITHI Fuichy
TP AID=SAE J2T000M=02 00] TV=0150 0jR T=HM(F C=HalgMP =064 0T =250.0fc L4
SAF Protocol iderifier  Viermion Number Tark Voluma L) Receptache Type Il Command blaamred Pregure (MF3)  Measured Temperature (K) CRC
SAE J2TH9 208 v e 180 0 w | Halt w| ke B0 = 2800
Coerupt 1D Coemupt VH Comupt TV Comge AT Coemupt FC Coerupt MP Conemupt MIT Ceamugt CRC
Ootonal [t 00 Character Court
2 of Lines o irsent/ Delete e
et L et L] MP-M! Tm,'.;w‘ Cear Pacem MPAT Gragh Save s Tead Fie et Pt

FIGURE 6-24 HHT TEST PATTERN GENERATOR SOFTWARE — SELECT TEST NUMBER
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Action

NOTE: The file number corresponds to test patterns 1 through 4. For example,
file number 4 is accessed on the HHT by selecting “T4”.

STEP 3 Click on the “Read” button.
In the “HHT Status” window, the message “Reading Pattern” will be displayed.
Wait while the HHT is read.

The “HHT Status” message will display “Pattern Read” when the HHT read is
completed — see Figure 6-25 below. The contents of the file that was read will be
shown in the top right area of the screen.

M IR0H HHT Tesk Pattern Ganerator Rav 5.0 - ] =
e .
W Magssge & Memuaoe
- .
A0 SAE J2 TN 02 DO e 150 (R T FOFC s Hat NP =068 0 Te 250 Dl
COM Pt Config 2 AR SAE J2 75002 D0 a1-80 DR Tu PO Halt WP =058 0 T 280 Dheld
COM PORT- [CoM3 o] 3 A= SAE JOTHINN02 00TV 01E0 (R T=HAOFC = Halt P =058 0M T =280 (held,
OFEM CLOSE
amamand Liontig
HHT Test Mumber: |1 w
=
[ »

Tobal Fuslesy Tirs fecondsl 03 Charactens in Patem: 257

ACH Disla Lirk Frame Previrs Faset J2 759 Fusicts
T IAID=SAE J2 730002 D0 TV=0150. R T=H70IFC=HaRMP=064 0jMT =280 0clA
SAE Probocal kiertfer  Vermon Number Tark Voluss fL) Rsceplachs Typs Al Commarsd Hesnred Presaure (MPa)  Meaared Tempershus (K] CRC
SAE JITH 20 - = {10 HM w o sk w| &0 = 00
Comupt 1D Camupt VN Comupt TV Comugt AT Camupt FC Camupt MP Compt MT \Comupt CRC
Opliecrasl Dot O Chasrascier Count:
=H:hhﬂ ITM D Iresert Lirsia) Cieiete Limsia) ”;m.:;ﬂ Clear Famem MEMT Gragh Save a8 Test Fie et Pafie
FIGURE 6-25 HHT TEST PATTERN GENERATOR SOFTWARE — HHT FILE READ
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6.7 INTERPOLATING A TEST PATTERN

The HHT software includes a feature to allow the user to create dynamic data, by
interpolating pressure and/or temperature values automatically, and creating a set of
IRDI messages from the interpolated data. To create a test pattern using the

“interpolation” feature, do the following:

STEP 1 Click on the “Interpolate MP/MT Values” button — see Figure 6-26.
@ IRDI HHT Test Pattern Generator Rev 5.0 — [m| *
?\; | R D | Message # Message
COM Port Config
Command Config
HHT Test Number: |1 v
Write: Read
£ >
Total Fueling Time (seconds): 0 Characters in Pattem: 0
|IRDI Data Link Frame Preview Reset 2759 Fields
irvyA|ID=SAE J2799|VN=02.00| TV=0180.0|R T=H70|FC=HaljMP=064.0|MT=280.0|¢lA
SAE Protocol Identifier  Version Number Tank Vaolume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
20 - E 180 H70 o| [Hak o E 64.0 s 2800
Comupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data QD Character Count: 0
#of Lines to Insert/Delete _ _ Interpolate
: 1 Insert Line(s) Delete Line(s) MP/NT Values Clear Pattem MP/MT Graph Save as Text File Import Pattem
FIGURE 6-26 HHT TEST PATTERN GENERATOR SOFTWARE — INTERPOLATE
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There are several options for interpolating data:

o Interpolate only pressure values (MP)

¢ Interpolate only temperature values (MT)

¢ Interpolate both pressure and temperature (MP and MT)
There are two methods for calculating the interpolated data:

e Select the number of messages to create

e Select the step value (either pressure steps or temperature steps) between
each message — the number of messages is then calculated automatically

6.7.1 Interpolating One Value, Using “Number of Lines” Method

To interpolate one value, using the “# of Lines” method for calculating the IRDI
messages, do the following. This example shows how to interpolate the pressure
(MP) value. The procedure is identical for interpolating the temperature (MT) value.

Action

STEP 1 To select the number of IRDI messages to be calculated, do the following — see
Figure 6-27 below:

a. Click on the “Interpolate Measured Pressure” button — the button will turn blue
b. Click on the “Start Value” field, and enter a value at which to start the
interpolation

c. Click on the “End Value” field, and enter a value at which to end the
interpolation

d. Click on the “Number of Lines” field, and enter the number of IRDI messages
(lines) that you would like to generate

NOTE The first IRDI message will contain the “Start Value” for pressure, and each
message after that will contain an interpolated new value for pressure, calculated
based on the “Start” and “End” values. The last IRDI message will contain the
“End Value” for pressure.
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Il Interpolate Values - O >

Import Interpolation Values From csv

Linear Intemalation

Interpolate Measured Pressure Interpolate Measured Temperature

Start Value: Start Walue: 425.0 =
End Walue: End Walue: 16.0 =
Step: 2.0 = Step: 5.0 =

| Mumber of Lines: R0 = I

Calculate Values

FIGURE 6-27 HHT TEST PATTERN GENERATOR SOFTWARE — INTERPOLATE MP (# OF LINES)

STEP 2 Click on the “Calculate Values” button, to generate the set of IRDI messages —
see Figure 6-28 below.

) Interpolate Values - O >

Import Interpolation Values From csw

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature
Start Value: 0.0 > Start Value: 4250 =
End Value: 100.0 > End Value: 16.0 =
Step: 20 = Step: 5.0 =

MNumber of Lines: 50 =

-

| Calculate Values l

FIGURE 6-28 HHT TEST PATTERN GENERATOR SOFTWARE —MP INTERPOLATION (# OF LINES)
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Action
STEP 3 A popup window will appear (see below), to remind the user that the other value
(in this example, temperature) will not be interpolated, and will remain static.
Click on the “OK” button to continue.
NOTE To set the static value (in this example, temperature), return to the main screen
and set the value using the “MT” field.

I

_gpma—

ot

Interpolating only one value will leave the other value static.
To change the static value, set the desired static value in the
main menu before interpolating.

e [ |
L

FIGURE 6-29 HHT TEST PATTERN GENERATOR SOFTWARE — INTERPOLATE WARNING NOTE

Action
STEP 4 The interpolated IRDI messages will now appear in the “Value Preview” area at
the bottom of the screen — see Figure 6-30.
NOTE The step value between each interpolated value is automatically calculated, and
is shown in the “Step” field. In this example, since the number of lines selected
was 50, the step value for pressure, between each IRDI message, is 2.
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Import Interpolation Values From csv

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature

Start Value: 0.0 5 Start Value: 425.0 =

End Value: 100.0 o End Value: 16.0 =

I Step: 210 - I Step: 5.0 =
MNumber of Lines: 50 =

Calculate Values

alue Preview: Resst ‘u’alua

A
Message Measured Pressure Measured Temperature

0
20
41
6.1
8.2

é 10.2 P
o
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I:n:

e B e e

.
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FIGURE 6-30 HHT TEST PATTERN GENERATOR SOFTWARE — MP RESULTS (# OF LINES)
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Action

STEP 5 To save this interpolated test pattern to a file, click on the “Save as csv” button —
see Figure 6-31.

A browser window will pop up — see Figure 6-32. Browse to the folder where you
want to save the file, enter a file name for this test pattern, and click on the
“Save” button, to save the file.

D Interpolate Values - O X

Import Interpolation Values From cav

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature
Start Value: 0.0 = Start Value: 42510 =
End Value: 100.0 o End Value: 16.0 =
Step: 2.0 - Step: 50 z

Number of Lines: 50

4k

Calculate Values

Walue Preview: Reset Values
A~
Et"lessage Measured Pressure Measured Temperature
CR /
2 20 /
3 41 /
4 6.1 /
5 82 /
6 102 /
L
o o

FIGURE 6-31 HHT TEST PATTERN GENERATOR SOFTWARE — SAVE RESULTS (# OF LINES)
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Screenshots
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FIGURE 6-32 HHT TEST PATTERN GENERATOR SOFTWARE — SAVE FILE (# OF LINES)
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STEP 6 To copy this interpolated test pattern to the main screen, so that you can
program the HHT, click on the “Add Lines” button — see Figure 6-33.

Close the “Interpolate Values” window by clicking on the “X” at the top right
corner.

D Interpolate Values - O X

Import Interpolation Values From cav

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature
Start Value: 0.0 = Start Value: 42510 =
End Value: 100.0 o End Value: 16.0 =
Step: 2.0 - Step: 50 z

Number of Lines: 50 =

Calculate Values

Walue Preview: Reset Values
A
Et"lessage Measured Pressure Measured Temperature
D /
2 20 /
3 41 /
4 6.1 /
5 82 /
6 102 /
v
it

FIGURE 6-33 HHT TEST PATTERN GENERATOR SOFTWARE — ADD MP LINES (# OF LINES)
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STEP 7 View the interpolated test pattern on the main screen, in the top right area — see
Figure 6-34.
You can now program the HHT with this test pattern — refer to Section 6.5 for
details.
@ IRDI HHT Test Pattern Generator Rev 5.0 - [m| X
!\‘. | R D | Message #  Message .
sraTEn 7537 AlID=SAE J27991VN=02.00TV=0180.0IRT=H70IFC=StatMP=000.0MT=280. 004
COM Port Corfig 2 v AllD=5AE J2799HVN=02.00TV=0180. R T=H7OFC=5StatMP=010.0IMT=280.0idNA
COM PORT g 3 iy AllD=5AE J2799VN=02.00TV=0180 IR T=H70IFC=5tatIMP=020.0IMT=280.0cCA
4 FivyyAllD=5AE J2799VN=02 00TV=0180 IRT=H70IFC=5tatiIMP=030.0IMT=280.0/2A
OPEN CLOSE 5 vy AllD=5AE J2799VN=02 00TV=0180 IRT=H70IFC=5tatiIMP =040.01MT=280.0 A
6 yyyyyAllD=5AE J279%VN=02 00TV=0180 IRT=H70iFC=5tatIMP=050.01MT=230.04AA
| HHT Connected: IRDI SYSTEM -V240 7 ¥y AlID=SAE J2799VN=02.00TV=0180.0RT=H70IFC=5tatiMP=060.0iMT=280.001A
EonmnedErdin 8 v AllD=5AE J2799HVN=02.00TV=0180.0RT=H70FC=StatiMP=070.0IMT=280.0§04
HHT Test Number: |4 - ] iy AllD=5AE J2799VN=02.00(TV=0180 IRT=H70IFC=5tatiIMP=080.0IMT=280.0655A
10 iy AllD=SAE J2793VN=02.00TV=0180.0IRT=H70FC=S5tatIMP=030.0IMT=280.01A
Write Read 11 “ANM £ AE 1ATAMA M AN AR A4 AR AT HITAES CoilAR ARA AT A0n A f &7
< >
Total Fueling Time {seconds): 1.1 Characters in Pattem: 826
IRDI Data Link Frame Preview Reset J2799 Fields
ViryivA|ID=SAE J2799|VN=02.00|TV=0180.0|R T=H70|FC=Stat MP=100.0|MT=280.0|R A
SAE Protocol Identifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
SAE J2795 20 v E 180 H70 ~| | Stat | E 64.0 = 2800
Conupt ID Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data QD Character Court: 0
Haof Lines to Insert/Delete Intemolat
: T Insert Line(s) Delete Line(s) MP;"IE'I?‘L’&IEeS Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 6-34 HHT TEST PATTERN GENERATOR SOFTWARE —MP LINES ADDED (# OF LINES)
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6.7.2 Interpolating One Value, Using Step Value Method

To interpolate one value, using the “Step” value method to calculate the IRDI
messages, do the following. This example shows how to interpolate the pressure
(MP) value. The procedure is identical for interpolating the temperature (MT) value.

Action

STEP 1

To select the step value (pressure, in this example) between each calculated
IRDI message, do the following — see Figure 6-35.

a. Click on the “Interpolate Measured Pressure” button — the button will turn blue
b. Click on the “Start Value” field, and enter a value at which to start the
interpolation

c. Click on the “End Value” field, and enter a value at which to end the
interpolation

d. Click on the “Step” field, and enter the step amount (in MPa) to use between
each calculated IRDI message that you would like to generate

e. Click on the “Number of Lines” field, and enter zero.

NOTE

The first IRDI message will contain the “Start Value” for pressure, and each
message after that will contain an interpolated new value for pressure, based on
the “Start” and “End” values, and using the “Step” value. The last IRDI message
will contain the “End Value” for pressure.

[ Interpolate Values — d X
Import Interpolation Values From cav

Import Values From .csv

Linear Interpolation
l Interpolate Measured Pressure I Interpolate Measured Temperature

Start Value: . Start Value: 425.0 =

End Value: End Value: 16.0 =

Step: Step: 0.0 =

I Mumber of Lines: ] =

Calculate Values

FIGURE 6-35 HHT TEST PATTERN GENERATOR SOFTWARE —INTERPOLATE MP (STEP)
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STEP 2 Click on the “Calculate Values” button, to generate the set of IRDI messages —
see Figure 6-36.

@ Interpolate Values - O *
Import Interpolation Values From csw

Import Values From csv

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature
Start Value: 0.0 : Start Value: 425.0 =
End Value: 1000 = End Value: 16.0 =
Step: o = Step: =

Number of Lines: 0 =

| Calculate Values |

FIGURE 6-36 HHT TEST PATTERN GENERATOR SOFTWARE —MP INTERPOLATION (STEP)

STEP 3 A popup window will appear (see below), to remind the user that the other value
(in this example, temperature) will not be interpolated, and will remain static.

Click on the “OK” button to continue.

NOTE To set the static value (in this example, temperature), return to the main screen
and set the value using the “MT” field.

i

fnto

Interpolating only one value will leave the other value static,
To change the static value, set the desired static value in the
main menu before interpolating.

e e |
L

FIGURE 6-37 HHT TEST PATTERN GENERATOR SOFTWARE —INTERPOLATION WARNING NOTE

Printed Versions are Uncontrolled P.70

IRDI System Inc. Proprietary and Confidential. The information contained in this document is the sole property of
IRDI System Inc. Any reproduction, transmission or dissemination in part or whole is strictly prohibited, except
with the express written consent of an authorized representative of IRDI System Inc..



200422

8.0

Jan 29 2025

SY S TE
Action
STEP 4 The “Number of Lines” value will update automatically to show the number of
IRDI messages that were generated. In this example, the number of IRDI
messages generated was 11 — see Figure 6-38.
NOTE With this interpolation option, the IRDI messages do not display in the “Value
Preview” area.

FIGURE 6-38 HHT TEST PATTERN GENERATOR SOFTWARE —MP RESULTS (STEP)

Linear Interpolation

m Interpolate Values

Import Interpolation Values From csv

Interpolate Measured Pressure

Start Walue:
End Value:

Step:

Walue Preview:

Interpolate Measured Temperature

0.0 = Start Value: 4250 =
100.0 = End Value: 16.0 =
0.0 3 Step: :

Number of Lines: 11

Calculate Values

Reset Values

Message #

Measured Pressure

Measured Temperature

Save As csv

Add Lines
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Action

see Figure 6-39.

STEP 5 To save this interpolated test pattern to a file, click on the “Save as csv” button —

A browser window will pop up — see Figure 6-40. Browse to the folder where you
want to save the file, enter a file name for this test pattern, and click on the
“Save” button, to save the file.

fﬂ Interpolate Values

Linear Interpolation

Import Interpolation Values From cav

Interpolate Measured Pressure

Start Value:
End Value:

Step:

Value Preview:

0.0 5
1000 5
00 5

Number of Lines:

Interpolate Measured Temperature

Start Value: 4250 =
End Yalue: 16.0 =
Step: 0.0 =

[l =

]

Caleulate Values

Reset Values

Message # Measured Pressure

Measured Temperature

Save As .csv I

Add Lines

FIGURE 6-39 HHT TEST PATTERN GENERATOR SOFTWARE —SAVE INTERPOLATION (STEP)
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SYSTEM

M IRDI HHT Test Pattern G - b0 X

! @ saveas

| U <« Karin- EdLi » Release, HHT Manual » RO08 Jan 2025 » NEW HHT TEST PATTERNS v 0 Search MEW HHT TEST PATTE...

Organize » Mew folder == -
B Desktop # ™ Name - Date modified Type Size

& Downloads

@ Documents o

I &=/ Pictures ~
MNEW HHT TEST#
RO8 Jan 2025
sc2
Screenshots

%2 Dropbox

@ OneDrive - Persor

[ This PC

¥ Network v

Mo iterns match your search.

| [@]w

File name: | NewPattern|

- Save as type: |CSV files (*.csv)

Op

» Hide Folders

| |6 |11].2
L |
P
# of Lines to Insert/Delete I .
: 0 Insert Line(s) Delete Line(s) MPAMT Values Clear Pattem | | MP/MT Graph | [Save as Test Fle | | Import Pattem |
FIGURE 6-40 HHT TEST PATTERN GENERATOR SOFTWARE —SAVE FILE (STEP)
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STEP 6 To copy this interpolated test pattern to the main screen, so that you can
program the HHT, click on the “Add Lines” button — see Figure 6-41.

Close the “Interpolate Values” window by clicking on the “X” at the top right
corner.

@ Interpolate Values — O X

Import Interpolation Values From csw

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature
Start Value: 00 = Start Value: 425.0 =
End Value: 100.0 = End Walue: 16.0 =
Step: 10.0 3 Step: 0.0 =

Number of Lines: 1 =

]

Caleulate Values

Value Preview: Reset Values
Message & Measured Pressure Measured Temperature
Save As .csv Add Lines

FIGURE 6-41 HHT TEST PATTERN GENERATOR SOFTWARE —ADD MP LINES (STEP)
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STEP 7 View the interpolated test pattern on the main screen, in the top right area — see
Figure 6-42.

You can now program the HHT with this values — refer to Section 6.5 for details.

@ IRDI HHT Test Pattern Generator Rev 5.0 - [m| X

e. ~
3 \. Message #  Message

F#yAID=SAE J2753VN=02.00TV=0180.01RT=H70IFC=StatiMP=000.0iMT=280.0mA
COM Part Corfig 2 FAIID=SAE J27991VN=02 D0TV=0180 IRT=H70IFC=S5tatMP=010.0IMT=280 0id})A
COM PORT s 3 yAIID=SAE J2793VN=02.00TV=0180 RT=H70IFC=StatiMP =020 0IMT=280.0igCA
4 FAIID=SAE J27991VN=02.00TV=0180 OIRT=H70IFC=StatMP=030.0IMT=280 024
OPEN CLOSE 5 iy AID=SAE J2793IVN=02. D0TV=0180.0RT=H70FC=StatIMP=040.0/MT=280.0 A
6 yyyAlD=SAE J27991VN=02 00TV=0180 IR T=H70IFC=S5tatIMP=050. M T=280.018A
_ 7 i AllD=5AE J2799HVN=02.00TV=0180.0RT=H7OFC=5tatMP=060.0IMT=280 04
Command Corfig 8 FvAID=SAE J27991VN=02 00TV=0180 IRT=H70IFC=S5tatMP=070. M T=280 0§14
HHT Test Number: |2 o 9 FvAID=SAE J27991VN=02 DOTV=0180 DIRT=H70IFC=StatMP=080 0IMT=280 0i5&A
10 Ty AlID=SAE J2799VN=02.00TV=0180.0iRT=H70[FC=StatiMP =090.0iMT=280.00A
Write Read ( 44 Seces kNP AT IMTRAA ML NS AT N4 0N MINT TGS S e 4nn e ann e N &7
Total Fueling Time (seconds): 1.1 Characters in Pattem: 826
Reset J2755 Fields

IRDI Data Link Frame Preview
J77TVAID=SAE J2799]VN=02.00|TV=0180.0|R T=H70|FC=Stat{MP=100.0|MT=280.0|R %A

SAE Protocol Identifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K) CRC
SAE J2799 20 v 180 H70 ~ | | Stat | [E 64.0 T 280.0

Comupt ID Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data QD Character Court: 0
Haof Lines to Insert/Delete Intemolat

. 10 Insert Line(s) Delete Line(s) MP;"IE'I?‘L’&IEeS Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 6-42 HHT TEST PATTERN GENERATOR SOFTWARE —MP LINES ADDED (STEP)
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To interpolate both values — temperature and pressure - do the following. This
example uses the “number of lines” procedure. Refer to Figure 6-43.

STEP 1 a. Click on the “Interpolate Measured Pressure” button — the button will turn blue.
b. Click on the “Start Value” field, and enter a value at which to start the

interpolation.
c. Click on the “End Value” field, and enter a value at which to end the
interpolation.

blue.
interpolation.

interpolation.

STEP 2 a. Click on the “Interpolate Measured Temperature” button — the button will turn
b. Click on the “Start Value” field, and enter a value at which to start the

c. Click on the “End Value” field, and enter a value at which to end the

STEP 3 Click on the “Number of Lines” field, and enter the number of IRDI messages
(lines) that you would like to generate.

NOTE The first IRDI message will contain the “Start Value” for pressure and
temperature, and each message after that will contain interpolated new values
for pressure and temperature, based on the “Start” and “End” values. The last
IRDI message will contain the “End Value” for pressure and temperature.

m Interpolate Values

Import Interpolation Values From .csv

Linear Intemalation

O X

Interpolate Measured Pressure | | Interpolate Measured Temperature

Start Value:

End Value:

Step: 3.1

I MNumber of Lines:

| Calculate Values

FIGURE 6-43 HHT TEST PATTERN GENERATOR SOFTWARE —INTERPOLATE MP AND MT
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see Figure 6-44.

STEP 4 Click on the “Calculate Values” button, to generate the set of IRDI messages —

The interpolated IRDI messages will now appear in the “Value Preview” area at
the bottom of the screen.

NOTE The step value between each interpolated value is automatically calculated, and
is shown in the “Step” field, for temperature and pressure. In this example, since
the number of lines selected was 30, the step value for pressure was 3.1, and
the step value for temperature was -14.1, between each IRDI message.

m Interpolate Values

Linear Interpolation

Import Interpolation Values From .csv

O

Interpolate Measured Pressure |

| Interpolate Measured Temperature

Start Walue:
End Walue:

Step:

0.0 $
100.0 =
31 =

Number of Lines:

Start Value:
End Value:

Step:

0

425.0

160
141

-
-

Value Preview:

| | Calculate Values

)

Reset Values

*

Meszage

10

131
16.2
153
224
255

@ e | | o
I:‘:r

Measured Pressure

Measured Temperature

425

4108
396.3
827
3636
1545

~

Save As csv

Add Lines

FIGURE 6-44 HHT TEST PATTERN GENERATOR SOFTWARE —MP AND MT INTERPOLATION
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Action
STEP 5 To save this interpolated test pattern to a file, click on the “Save as csv” button at

the bottom of the screen.

See Section 6.7.1 or Section 6.7.2 for details.

STEP 6 To copy this interpolated test pattern to the main screen, so that you can
program the HHT, click on the “Add Lines” button at the bottom of the screen.
See Section 6.7.1 or Section 6.7.2 for details.
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6.7.4 Importing an Interpolated Pattern File

To import an interpolated pattern from an existing file, do the following:

STEP 1 At the top of the “Interpolation” popup window, click on the “Import Values from
csv” button — see Figure 6-45.

[ Interpolate Values - O >

Import Interpolation Values From .cav

| Impart Values From cav I

Linear Interpolation

Interpolate Measured Pressure Interpolate Measured Temperature
Start Value: 0.0 = Start Value: 425.0 =
End Value: 100.0 = End Value: 16.0 =
Step: 0.0 z Step: 0.0 -

Mumber of Lines: 50

4k

Calculate Values

Value Preview: Reset Values

Message # Measured Pressure Measured Temperature

FIGURE 6-45 HHT TEST PATTERN GENERATOR SOFTWARE —IMPORT INTERPOLATED VALUES
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STEP 2 A browser window will pop up — see Figure 6-46. Browse to the folder where the
interpolation data file is located, select the file, and click on the “Open” button, to
open the file.

D Open X
« v A » ThisPC » Desktop » Writelnk » Karin-EdLi » Release, HHT Manual » R02Jan 2025 v 0 Search R08 Jan 2025 2
Organize + New folder = » [N o
L Mame - Date modified Type Size
s+ Quick access
200421_R03 - IRDI HHT Test Pattern Generator - Installer File folder
[ Desktop )
HHT Test Pattern Generator Rev 5 Demo File folder
¥ Downloads NEW HHT TEST PATTERNS File folder
= Decuments Screenshots File folder
=] Pictures @ Interpolate Demo Microsoft Excel C... 1K
Christmas 2024
Denmark Trip 20
R08 Jan 2025
Screenshots

E,: Dropbox

@ OneDrive - Persor

3 This PC

¥ Metwork v £ >
File name: |Interpolate Demo v| CSV files (*.csv) ~

FIGURE 6-46 HHT TEST PATTERN GENERATOR SOFTWARE —INTERPOLATED VALUES FILE
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STEP 3 View the imported interpolation data in the “Value Preview” section of the
Interpolation window — see Figure 6-47.

@ Interpolate Values - O X
Import Interpolation Values From .csv
Import Values From .csv
Linear Interpolation
Start Value: = Start Value: 425.0 =
End Value: 100.0 = End Value: 16.0 =
Step: : Step: :
Mumber of Lines: 50 =
Walue Preview: Reset Values
Message M ~
# easured Pressure Measured Temperature
10000 16.00
2 59.96 16.17
3 59.83 16.68
4 59.63 17.53
5 59.33 1873
6 58.96 20.26
v
Save As csv Add Lines

FIGURE 6-47 HHT TEST PATTERN GENERATOR SOFTWARE —IMPORTED FILE CONTENTS

STEP 4 To copy this interpolated test pattern to the main screen, so that you can
program the HHT, click on the “Add Lines” button at the bottom of the screen.

See Section 6.7.1 or Section 6.7.2 for details.
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6.8 GRAPHING A TEST PATTERN

The HHT software includes a feature to allow the user to graph the test pattern data,
as a means of checking that the test pattern is correct. To graph a test pattern, do
the following:

STEP 1 Add a set of IRDI messages, to create a test pattern, or import an existing test
pattern.

For details on creating a test pattern, see Section 6.4.
For details on importing an existing test pattern, see Section 6.3.
The example below shows an imported test pattern.

@ IRDI HHT Test Pattern Generator Rev 5.0 — O X
e
= \. | R D | Message #  Message 2
srsTEd [ 5557 AID-SAE J27991VN=01.00TV=0050.0IRT=H7HFC=DynalMP=000.0MT=020.01:)A
COM Port Config 2 FAID=SAE J279%VN=01.00TV=0050 IR T=H70FC=DynalMP=D00.5MT=025.DIbRA
COM PORT: [COM3 it} 3 yAID=SAE J279%VN=01.00TV=0050. R T=H70IFC=DynalMP=001.0iMT=030. DA
4 yAlID=SAE J279%VN=0100TV=0050. R T=H70IFC=DynalMP =002 DiIMT=035 0OA
OPEN CLOSE 5 yAIID=SAE J2793VN=01.00TV=0050. R T =H70iFC=DynalMP =002 DM T=040 0IA
3 7AlID=SAE J2799VN=01.00TV=0050. IR T=H70FC=DynalMP=003. OMT=045.030 4
_ 7 7AlID=SAE J2799VN=01.00TV=0050.0R T=H70FC=DynalMP=003.0IMT=050.06 A
Command Corfig 8 FAID=SAE J279%HVN=0100TV=0050. R T=H70iFC=DynalMP =004 BiMT=055 Diep A
HHT Test Number: |1 » 3 AID=SAE J2799(VN=01 00TV=0050. DR T=H70FC=0ynalMP=004 M T=060.DieA
10 yAIID=SAE J279%VN=01.00TV=0050. R T =H70iFC=DynalMP =005 DIMT=065 0 A
Wite Read —r MR BAT IATAMAMI A4 AR ANER MIAT | TREE AR ARE AT e el . A

Total Fueling Time (seconds): 10 Characters in Pattem: 7504
IRDI Data Link Frame Preview Reset J2739 Fields
iy yA|ID=SAE J2799|VN=02.00| TV=0180.0|R T=H70|FC=StatMP=064.0|MT=280.0] NA

SAE Protocol ldentifier  Version Number Tank Volume (L) Receptacle Type Fill Command Measured Pressure (MPa) Measured Temperature (K} CRC
SAE J275% 20 v & 180 H70 ~ | | Stat ~| = 64.0 = 280.0

Comupt 1D Comupt VN Comupt TV Comupt RT Comupt FC Comupt MP Comupt MT Comupt CRC
Optional Data 0D Character Court: 0

# of Lines to Insert/Delete Interpolat
- 10 Insert Line(s) Delete Line(s) MPJI‘?ﬂ?‘:{aEes Clear Pattem MP/MT Graph Save a= Text File Import Pattem

FIGURE 6-48 HHT TEST PATTERN GENERATOR SOFTWARE —IMPORTED TEST PATTERN EXAMPLE
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STEP 2 Click on the “MP/MT Graph” button — see Figure 6-49.

Optional Data QD Character Court: 0

#of Lines to Insert/Delete

: i Insert Linels) Delete Line(s) Mllrﬁl\ell?ﬂ\!’?lies Clear Pattem MP/MT Graph Save as Text File Import Pattem

FIGURE 6-49 HHT TEST PATTERN GENERATOR SOFTWARE -MP/MT GRAPH BUTTON

STEP 3 A popup graph screen will appear — see Figure 6-50.

]

e ~
e Message #  Message

48 AIN=SAF 127990 N=01 MITY=0050 (MR T=H7FC =NunalMP 0124 IMT=255 (41

COM Port Cof ) Measured Pressure is 17 MPa at message 35 - o x

COM POR

o Fueling Pressure/Temperature vs. Time

Command Cal
HHT Test

Wit 3001

IRDI Data Link
VyyyyAlID=

SAE Protocol e
SAE J2799 304 :l

Comupt ID &

T T T e Ty Ty T 0
0 5 0 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Line Number

Optional Data

#of Lines to Insert/Delete ool
o Inset Linels) Delete Line(s) T Clear Pattem MP/MT Graph Save as Text File | | Import Pattem

FIGURE 6-50 HHT TEST PATTERN GENERATOR SOFTWARE —MP/MT GRAPH SCREEN
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STEP 4

The graph screen shows the temperature and pressure values for all IRDI
messages in the test pattern.

To check the value of pressure at any point in the graphed data, use your mouse
to hover the cursor over the blue line on the graph, and click the mouse at the
location you want to check — a circle will appear at that location on the blue line —
see Figure 6-51. The pressure value at the point where the cursor is located will
be displayed at the top left of the popup window, along with the associated IRDI
message number.

i: Measured Pressure is 17 MPa at message 35 i

Fueling Pressure/Temperature vs. Time

Mezsured Pressure (MPa)

Measured Temperature (K]

fa )
e

35

40

45 50 55

Line Number

95 100

FIGURE 6-51 HHT TEST PATTERN GENERATOR SOFTWARE —CHECKING GRAPHED PRESSURE
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STEP 5 To check the value of temperature at any point in the graphed data, use your
mouse to hover the cursor over the red line on the graph, and click the mouse at
the location you want to check — a circle will appear at that location on the red
line — see Figure 6-52. The temperature value at the point where the cursor is
located will be displayed at the top left of the popup window, along with the
associated IRDI message number.

i: Measured Temperature is 298 K at message 61 I - O X

Fueling Pressure/Temperature vs. Time

Measured Pressure (MPa)

Measured Temperature (K)

300 7

A
i

230 4

Units

0 3 M 15 20 25 30 35 40 45 50 55 60 65 70 ¥ 8D 8 90 95 100
Line Number

FIGURE 6-52 HHT TEST PATTERN GENERATOR SOFTWARE —CHECKING GRAPHED TEMPERATURE
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7 TROUBLESHOOTING

This section provides guidance on troubleshooting any issues the user may have
when using the HHT or the HHT test pattern generator software.

7.1 PROBLEM: “POWER” LIGHT NOT TURNING ON

POSSIBLE ROOT CAUSE #1 ‘

The battery power is too low to allow the HHT to power up.

TROUBLESHOOTING STEPS ‘

1. Replace the batteries as per Section 4.2.

7.2 PROBLEM: INFRARED DATA NOT BEING TRANSMITTED/RECEIVED

If the “Power” light is on, but there is no infrared data being transmitted (hydrogen
station is not receiving data):

POSSIBLE ROOT CAUSE #1 ‘

The battery power is too low to allow the transmitter to work.

TROUBLESHOOTING STEPS ‘

1. Check the “Battery” light — if the light is on, replace the batteries as per Section 4.2.

POSSIBLE ROOT CAUSE #2 |

Data is not getting from the transmitter to the receiver.

TROUBLESHOOTING STEPS ‘

1. Check that the HHT is properly inserted into the end of the nozzle.

2. Check that the surfaces of the transmitter and receiver are dust-free and not obstructed.

7.3 PROBLEM: HHT TEST PATTERN GENERATOR SOFTWARE NOT COMMUNICATING

If the “HHT Status” window indicates “Not Connected”:

POSSIBLE ROOT CAUSE #1 |

The USB cable is not connected properly.

TROUBLESHOOTING STEPS ’
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1. Check that the USB cable is connected properly to the HHT’s USB port, and to a USB port
on the computer running the HHT Test Pattern Generator software.

2. Unplug the USB cable from the computer, and plug it in again — the computer should auto-
detect the HHT and automatically set the port number and communications parameters.

3. Quit and restart the HHT Test Pattern Generator software.

POSSIBLE ROOT CAUSE #2 |
The HHT is in “sleep” mode.
TROUBLESHOOTING STEPS |

1. On the HHT Test Pattern Generator software screen, check the “HHT Status” window — if
the message reads “HHT in Sleep Mode.”, the HHT is in a mode that does not allow it to
communicate.

2. Alternatively, check the “Power” light on the front of the HHT — if it is off, the HHT is off.
3. Press the “Power” button on the front of the HHT for at least 3 seconds, to turn on the HHT.
4. Make sure that the “Power” light is now on.

5. Run the HHT Test Pattern Generator software, and recheck the “HHT Status” window — the
message should now read “HHT Connected and Ready.”.

POSSIBLE ROOT CAUSE #3 |

The FTDI drivers were not installed correctly.
TROUBLESHOOTING STEPS ‘

1. Re-install the FTDI drivers, as per Appendix A.
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8 APPENDIXA: UPDATING THE HHT FIRMWARE

Occasionally, a firmware upgrade will be provided for the HHT. This upgrade will
consist of a firmware (HEX) file.

To program the HHT firmware, do the following:

Action
STEP 1 Make sure that the HHT has batteries, or that it has a 3.6 VDC power
supply attached.
STEP 2 Start up the computer, and make sure it is connected to the internet.
STEP 3 Connect the HHT USB to a computer USB port, and wait while the FTDI
drivers install automatically.
If the drivers do not install automatically, manually install the drivers
following the instructions at this link:
http://www.ftdichip.com/Drivers/VCP.htm
NOTE: You may need to restart your computer afterwards if the com port
does not show up in your list of ports (under Windows Control Panel).
STEP 4 Install the “Serial Bootloader AN1310 v1.05r” program.
STEP 5 Open the Serial Bootloader program — see Figure 8-1.
STEP 6 Go to “Program -> Settings”.
Choose the correct com port for the HHT and click on “OK” — see Figure
8-1 and Figure 8-2.
Make sure that the COM port is connected — see Figure 8-3.
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FIGURE 8-1 SERIAL BOOTLOADER PROGRAM — SELECTING “SETTINGS”
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FIGURE 8-2 SERIAL BOOTLOADER PROGRAM — SELECTING COM PORT
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Action

STEP 7

Click on the red square button to enter bootloader mode — see Figure 8-3.
Make sure that the bottom toolbar indicates that the HHT is connected.

STEP 8

In the “File” menu, click on “Open”, and open the HEX file provided by IRDI.

STEP 9

Click on the “Write Device” button, to program the firmware — see

Make sure that the bottom toolbar indicates that the programming was
successful — see Figure 8-5.

STEP 10

Click on the green arrow to run the firmware and exit bootloader mode.
NOTE: Alternatively, you can power cycle the HHT to run the firmware, or
unplug the USB connector from the HHT, then plug it back it, which forces
a reset of the HHT via the RTS line.

STEP 11

Make sure that the power light and the “Test 1” light on the front of the HHT
are both on.
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FIGURE 8-3 SERIAL BOOTLOADER PROGRAM —CONNECTING TO HHT
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FIGURE 8-5 SERIAL BOOTLOADER PROGRAM — PROGRAMMING FIRMWARE
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