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PREFACE

This manual is for integrators of applications of embedded systems. It contains information on the
use of the Smart Charger Utility for use with the HEBC, HESC104, HESER and HESC Serial.

DISCLAIMER

Tri-M Engineering makes no representations or warranties with respect to the contents of this
manual, and specifically disclaims any implied warranties of merchantability or fithess for any
particular purpose. Tri-M Engineering shall under no circumstances be liable for incidental or
consequential damages or related expenses resulting from the use of this product, even if it has
been notified of the possibility of such damages. Tri-M Engineering reserves the right to revise this
publication from time to time without obligation to notify any person of such revisions. If errors are
found, please contact Tri-M Engineering at the address listed on the title page of this document.

COPYRIGHT © 2004-08-14 TRI-M ENGINEERING

No part of this document may be reproduced, transmitted, transcribed, stored in a retrieval system,
or translated into any language or computer language, in any form or by any means, electronic,
mechanical, magnetic, optical, chemical, manual, or otherwise, without the express written
permission of Tri-M Engineering.
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Smart Charger Utility (SCU.exe) Manual
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1. INTRODUCTION

The Smart Charger Utility (SCU.exe) software allows the User to configure and monitor the HESC
series of products. The Smart Charger Reader (SCR.exe) has all the same functions as the SCU.exe,
but can only monitor and read values from the HESC products. The SCR.exe does NOT allow Users
to modify or change setpoints, or upload new firmware or install charging profiles. Any reference to
the SCU.exe also includes the SCR.exe, except as noted.

The HESC product family includes the HESC104, HESC104+, HESC-SER, HESC-SERD and V5SC
power supplies with smart chargers, and the HEBC and HEBC+ smart chargers. The HESC products
can be configured for specific applications and uses, and this configuration can be saved and reloaded
at any time. This configuration information is known as a “charging profile”. Pre-configured charging
profiles area available from Tri-M or the charging profile can be customized with the SCU.exe. The
SCU.exe can data log various charging parameters, allowing analysis of the charging process.
Firmware updates and charging profiles may also be uploaded with the SCU.exe.

2. INSTALLATION

Copy the SCU.exe and SCU.ini to the desired destination folder. The program will create an SCU.ini
file if you do not place one in the destination folder. This file retains previous settings, and will be re-
created if it does not exist.

3. FILE MENU
iﬂ Unditled - Smark Changar LHility
Eile Ini Commend EEFrom  Help
" hlew i
Cpan L+
Sene Cii-9
Sewe Az
Exi
3.1. File New

The “New” option resets all EEprom variables stored in the SCU.exe to zero and closes any files
that may be currently open.

3.2. File Open

The “Open” option allows for loading of a data file. A HEX file may contain firmware updates or
EEprom charging profiles.

3.3. File Save
The “Save” option stores EEprom data as a HEX file.
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I RI - M 1407 Kebet Way, Unit 100 Fax: 604.945.9566
Port Coquitlam, BC V3C 6L3 E-mail: info@tri-m.com
Canada Web site:www.tri-m.com




(1= SCU.exe Manual

3.4. File Save As
The “Save As” option is similar to the “Save” option but allow file name to be specified.

3.5. File Exit
The Exit option closes any open files and exits the program.

4. INIT MENU
The initialization must be performed each time the SCU.exe program is started.

Smart Charger Utility = iﬂlﬂ

File | Init Command  EEProm  Help -

I_ Setup...

—  Advanced Setup...

Admir

Fi Update, .,

4.1. Setup

Setup produces a series of dialog boxes that allow for guided selection of the device. The first
dialog asks for the firmware type, UPS16 or UPS18. The next dialog will show which devices are
available based on the firmware type selected. The last dialog will allow selection of an RS232
Channel (Com1 — Com8), or an I/O memory address, depending on which device was selected in
the previous dialog.

For HESC-SER, HESC-SERD, HESC104+, HEBC, HEBC+, V5SC select the RS232 channel
(Coml, Com2, Com3, or Com4) it is connected to. For the HESC104, select the /O memory
address (0x300, 0x310, 0x320 or 0x360) as defined by the hardware jumper selection of the
HESC104.

4.2. Advanced Setup

Advanced Setup produces a single dialog box, which allows for manual selection of the access and
protocol type.

The “auto select” function tests each communication channel and attempts to make contact with the
HESC. If communication cannot be established, the SCU.exe pop-ups an alert box. The User can
also select the “communications protocol” to the HESC.

Additionally, the SCU.exe supports the original HESC firmware, and the HESC-UPS firmware.
Selecting the type of firmware that is loaded into the HESC.

When the “Setup” window is closed, the SCU.exe saves the setup options into the SCU.ini for use
each time the SCU.exe is started.
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Advanced Setup | x|

—fccess Type
Corn Part PC-104 SMBus
& Com1 (" Com5|| ¢ progdjaooh) || € SHBus
£ Com2( Comb || PC-104[310h)
= Com3 ¢ Com7 || PC-104 (320K
¢ Comd4 (" Com®| | PC-104 (360h) .

— Pratocal
£ Mo Bus Timer and Mo Check sum

" Bus Timer and Mo Checksum
Auto Select |
£ Buz Timer and Checksum
— Firmware Type
¢~ HESC - Standard

£~ HESC - UPS
&+ HESC - UFs18

Auto Selsct

Note: The “auto select” does NOT work when the HESC is in the Firmware Upload mode.

4.3. Init FW Update (not available for the SCR.exe)

1. Connect a wire between SDA (CN5-5 or CN7-4) and ground (CN5-4 or CN7-2) to put the power
supply in firmware upgrade mode.
Apply main power to CN6.
Start SCU.exe utility on host.
Select FILE-OPEN from menu and select the firmware file.
Select INIT-SETUP and select the following:
a. Access Type: Select correct port type and address.
b. Protocol: Select “Bus Timer and No Checksum”.
c. Firmware Type: Select “HESC-UPS”.
Press OK button after HESC is initialized.
Select INIT-FW UPDATE and press the START/STOP UPDATE button.
Read the info from the dialog box and then press OK button.
Remove the wire connecting CN5-5 and CN5-4 'AFTER' firmware update is started.
10 Close SCU.exe after update is done.
11. Remove main power from CNG6.
12. Wait for 30 seconds after power down.
Apply main power again.

arowpd

© N

The “Update Progress” bar will begin to increment when the update begins. The bar will move slowly,
taking approximately 10 minutes to complete. Further feedback is provided as a percentage and as a
byte count. Upon completion, a message box will indicate that the firmware update was successful.
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5. COMMAND MENU

The command option allows for command function execution, as well as polling and logging of data.
The interactive SCU.exe can also be “spawned” from the command menu.

=10/
File Init | Command EEPrem Help -
I SMBus Cmd.
Temp Crd...
EEProm Cmd...
Other Cmd...

Polling Crnd...

Realtime Clack. ..
i =y

5.1. SMBus Command

The SMBus commands are selected through the “SMBus Command Functions” window. The
grayed input boxes are READ only and the white input boxes are READ or WRITE capable. For
the hexadecimal input commands, the format is: OXYYYY, xYYYY, or YYYY to enter the values,
with Y being a valid hexadecimal character such as 0-9 or a-f or A-F.

The “Enable” check box must be checked for each command required. These check boxes are
also used in the polling mode. The Read and Write buttons know which commands are read only
and which are write only. For example, an attempt to read the ChargerModeStatus() will simply be
ignored.
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GBus Command Funclions
It { Ut Flange/Liris - —Commend Cascipian (| [ Enobla—
[0 [ EEEFIRES |Baters Tempsie i
| 0.55535 1 m¥! |Ettery vaolage =
I | TR Batary Curant -
]I] }ﬁﬂ..ﬂﬂ?ﬁ? | s Cine hdinube Ssarmge Curent !
|o [EESIE? méh [Remaining Bekery Capaoty »
[E=n00g FilA TEMEBu= Compmibiny r
[0 Hi% [Chargar ook [
|E=0000 Hia | Charger Statu= o
[o 0 ES5IS MY Charging Yaliega Setpoirs al
][I L EREIS s Changing Currant Setpoirk o
(I {ra J#Ism Fatifiestion [
j[be[lI][IIZI i, Chargar Fimeana Feazion L
| M & Chamgar Tvpe m
| Inia Jcharger Send Number

Updale Frogress

|_ | EaE | e ] i J

(Note: The Write button is disabled on the SCR.exe)

5.2. Temp Command
The “Temperature Commands Functions” operates in the same manner as the SMBus commands.

empemivie Command Funchions
Input{ Quiput || Flanga/Uniz - Carnirand Descripton | | Enabla

[o 06535 /01 K Rasd 120 Terparaline ™
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5.3. EEprom Commands

New EEprom Commands.
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5.4. Other Command
The “Other Command Functions” operates in the same manner as the SMBus command functions.

Input ! Cuipen Fienga)Linitz Commend Dasation Enabla —
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(Note: The Write button is disabled on the SCR.exe)

5.5. Polling Command

The “Polling Command” is used to generate a file containing polled data. When the “Start/Stop”
button is pressed, polling begins. When the button is pressed again, polling is stopped.

There are two polling options:

a) Graph the battery charging data using Microsoft Excel. This option requires Microsoft Excel 97
or 2000. Upon pressing the Start/Stop button, Excel will be loaded and the data will be entered
and graphed as charging progresses.

b) Log all polled data to a file. The name and location of the data file can be specified in the Poll
File box. The default file name is "DATA.TXT" and is stored in the same directory as the
SCU.exe file.

The file format is of the form:

TIME (sec), Funcl, Func2, Funcs, ...
1, XXxX, yyyy, 222z, ...
2, XXXX, YVYY, 2222, ...
3, XXXX, YVYY, 2277, ...

The file can be imported into Microsoft Excel as a comma delimited file by loading Microsoft Excel,
and opening the “DATA.TXT” file. Choose the “Delimited” option and then the “Comma” option.
You may then use the functionality of Excel to process the file.
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Polling Control B

Input / Output RangefUnits ———— Cormmand Description
|data.bd| IN;A lText Folling File Mame
|1 |1..au { Sec |Palling Fate

™ Graph Battery Specs in Excel Start/ Stop Close |

[ Log Data to Text File

Note: When logging to Microsoft Excel, after the three default worksheets are filled, additional
logged data over-writes the data in sheet 3. Re-start the SCU.exe to initiate another three “sheets”
of logging. As well, while the SCU.exe is communicating with Excel, it is important to not perform
complex operations in Excel.

5.6. Real-time Clock

The real-time clock dialog allows the User to set up the real-time clock that is embedded into
battery packs, such as the BAT-NiMh-RTC. If the real-time clock is enabled, the power supply will
start a shutdown countdown, defined by the RTC Shutdown Delay setting, at the time specified by
the RTC Shutdown Time setting. When the RTC startup time is reached, the RTC embedded into
the battery pack will enable the battery pack outputs, thus allowing the power supply will return to
full power.

x
— Input/Output — Command Description—
DO/MMANYY . Hour Min Sec
T42B/2004 'I IUU IDU IUU IEurrent Tirne
1/ 1/20m x| |00 IDD iDD IFITE Startup Time
1/ 142000 =] |00 IDD IDD iFiTC Shutdown Time
i] 10...E5R35 / sec IHTC Shutdown Delay
Read I Wirite I Cancel |

(Note: The Write button is disabled on the SCR.exe)

5.7. Memory
Future Feature
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6. EEprom MENU
The EEprom menu selection allows for configuring of all the charger EEprom variables.

Note: The HESC must be “reset” before any changes to the EEprom will be put into effect. “Cold
booting” (turning all power off, then on again) the HESC can be done but this is sometimes difficult as
the HESC and a battery pack may be embedded into an assembled application. The SCU.exe has a
“Power On Reset” menu item that provides a “software-reset” of the HESC. After selecting “Update
All” with the “Write” action, the SCU.exe asks the User if a “Power On Reset” should be performed.

Smart Charger Utility ;lglil
File Init Command | EEProm Help
I Cycle 1.,
- wideZ..
Cycle 3.,
Cycle 4,,,

Temperature. ..
UPS Counters. ..
Setpoints. ..

Update Al
Pwir On Reset

6.1. EEprom Cycle 1

The Cycle 1 configuration window defines the charging parameters for the first stage of charging.
The first column contains the default charging values edit boxes, the second column is the range of
values that may be entered or displayed, and the third column is a description of the charging
parameter. A more detailed description may be found in the HESC-UPS firmware manual.

The Read and Write buttons allow reading and writing the current bank of EEprom parameters for
Cycle 1.

hpd/Qutput Fenge/Unils Cammand Dercipbon

| Th Tem Zahp winirrium B emend Charming Tempanans
| Fuhie Use

| {Fuhare Use

16250 065535/ mv Wazenum Batiany Charging Yahege

EH 066535 ) bin Maxknum Time Sirce Peak Beien valtasa Deieciad
Jis0 [T BB v [Charga Tamminatian Hegete Deka

150 065525 ) M Mexium Tima For Crarga Cycie

0 10..6H535 4 i, winimum Chemge Curent Alkawed

0 T [Hi=mum Charge Clrent Allowed

[F ﬁEEE\‘S.-' tin Kinimum Tina Belore Charge Temeetion Allowed
14 0,555 35/ Fiiv k. Tergaraie Compenselian Apelied o BenyDef
[137o0 [TESE mv [Charging Walieg= S=tpoire

[0 [EEE ] me Charging Cumant Satpoin

Jos 10..6553 501K min Waxirnum Fiete ol Eedery Temp bomease Allawed
[ | [fEEEme TRl Cherge Comen if Halow Win Tamp ar v olags
]EI | IﬁEESE.-' tin |Mu:=='rr|um Tima Allowad i Trickle Changs bMada

Updale Frogrezs
- Feed ] rina ] Class |

(Note: The Write button is disabled on the SCR.exe)
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6.2. EEprom Cycle 2
Operates in the same manner as that of Cycle 1.

6.3. EEprom Cycle 3
Operates in the same manner as that of Cycle 1.

6.4. EEprom Cycle 4
Operates in the same manner as that of Cycle 1.

6.5. EEprom Temperature

The “Temperature Sensor Control” window contains the 16 temperature sensors (eight for the
HESC-UPS firmware), which may be configured. Upon selecting the temperature sensor button,
another dialog window is presented with the information pertaining to that sensor. For further
information please refer to the HESC-UPS firmware manual.

empermiune Sanaor Control

+ InpadOutpul Aange/ni= Commend Descipbion
TempO |S=np ﬁCTamparmure Senzarl
Tarmpl Satup IIEC Tempemiua Sanzar 1
Temp 2 Satup ﬁCTempero.lure Senzar
Tamp 3 lEhl.up I2C Tempemiun= Sen=ar 3
Tamp4 Sahp -IEGTBmpBrmure Banzar 4
Tamps = I2C Ternperaiune Sensars
Tamph Satup ECTn'npnmiurn Sansarb
Temp 7 Satup ﬁCTempero.lure Bansar?
Tampd Ealup 12C Tempermaiura Sansar 8
Temp 3 Satup 12 Ternpematuns Sensard
Temp 11 [E=tup J12C Tempermiure Sen=ar 10
Temg 11 Satp 126 T ernpereiura Ganzar 11
Temp 12 Salig 120 Ternperadut Sensar 12
Temp 11 Salup mET:rnpnrmurn Sansar13
Temp 14 Salp JIEC Temperaturs Sen=or 14

| Temp 15 IEthp IIEE Tempemiure Sen=ar 15

Upgate Fragmss
Eaad | Wyite I Cloge |

(Note: The Write button is disabled on the SCR.exe)
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6.6. UPS Counters

The “UPS Settings” window allows modifying the Start Up and Shut Down counters. To access the
UPS Settings windows the “UPS” firmware option must be selected in the “Init” “Setup” menu in
order to access the UPS Settings.

- putf Gt — — Piangsa MLinite i~ Commend Desonphon - :
Jo | 0.55535 ¢ Sec Mek Foiwer Shut D Dabounca Caure

1" [0 EGR3E 7 Sac Hmin Powmr Start Lip Debounce Caurbar
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[o 055535 / Bac e Fower Stant Up Counle

0 [0 65515 § Sac Ignitian Shut Davin Debounce Caumar

]'J 0. 65515 Bac lanifan Start Lip Debaunce Cowrar

[0 [D:65635 1 Bac Ignitian S hul Cavin Counter

1" WE&E;’ Sac Ignitian Start Up Countar

]'J 0. 65515} Bac Fush Buman Sk Doy Coumer

[n [0.55535 £ Sac Fush Euman Stert Lip Countel

| [FeEEErsae | [E=tany Caw Sht Ciowen Caurtar
Update Pragrass
| Benid I Wiia I Coze |

(Note: The Write button is disabled on the SCR.exe)
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6.7. Setpoints

The “EEprom Setpoints” window contains other charging and HESC operational defaults.

x
— Input/Output; — RangesUnitz — Command Descrption
Ch Flags I Setup Charger / Power Supply Enable Flags
i] 065535 / 10mis Shut Down Delay in Turning Off Power Supply Outputs
0 0..65535 / mi Start Up Delay in Turning On Power Supply Dutputs
i] 065535 4 10mw I airmurn Input Power Allowed
0 0..255 / Ticks I aximum Time Before Communications Timeout
1 Cucle Define How Many Charge Cycles to Use
0 0.65535 /01K Finimurn B attery Charging Temperature
1] 065535/ 01K tdawimum E attery Charging Temperature
0 065535 / miv Finimumn B attery Charging Yoltage
] 0.3 Drefine ‘which [2C Battery Temp Device to Use, 0=T hermister
0 0.8 Define Which |2C Ambient Temp Device to Uge, 0=Thermister
1] 0..65535 / Sec Rate at Which |2C Devices Are Polled
Temp Sel Setup Enablez Poliing for Selected 120 Device
Future Use
Future Use
Future Use
Ext Ch Flagsl Setup Estended Charge Flags -~ UPS18 Only

Update Progress

Read | drite | Close |

(Note: The Write button is disabled on the SCR.exe)

6.8. EEprom Update All

Performs a complete read or write of all the default EEprom parameters. After any “Update All”
with a “Write” action, the SCU.exe asks the User if a “Power On Reset” should be performed.

Updaie Progress

(Note: The Write button is disabled on the SCR.exe)

7. HELP MENU

Provides a variety of helps files.

Note: The Adobe Acrobat reader must be installed, which may be freely downloaded from the Adobe

Acrobat web page (www.adobe.com).
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