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This manual shows in the first part, how to use the data loggers Gigalog E, and GigalLog F.
The GigalLog board is supplied with a firmware and the GigaTerm PC program to configure the board, to upload
recorded data, to download another firmware, and the GigaData PC program, to display the data.

This manual shows in the second part, how to program the GigalLog boards in C.

Programming your own firmware is only necessary, when the supplied firmware cannot be configured for your
special application. This manual describes, how to write, download, and debug a firmware for the GigalLog board.
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Gigalog is a data logger for up to 2 GbhytesisihdaBampactFlash memory cards. With Gigaindzpddgd system can log its
data easily, for a very long period, and repdaB(@. When switching power on, or changimgottyecarel, new data will be
appended to the files. Stored data can be r&&2i wsiray a simple CompactFlash adapter. Theardrappears as a removable
disk to the PC. All data from the Rs232 iglmfiesianalogue/ digital data in anothethi#elisk.

Storing data from 8 to 16 analogue or digitalsnput
Gigalog E has 8, Gigalog F has 16 inputs teatardigbred as analogue inputs, digital inquutsteys
Gigalog can sample these inputs regularly ahdrstorethe disk in a file.

Storing incoming data from Rs232
All data coming in from the serial Rs232 wi#fiecstored on the disk in a file. A datésfeangeconsecutive data until there is a gap
of at least 0.5 seconds. GigaLog can be caofaddes time stamp, date, and hour, in frorstahd/end of a data frame.

Remote Control (GigaLog F)

GigalLog F can be completely controlled by aManfiestate, change configuration, disk hapldi@thlogged data.

Each input has a min and a max threshold. \ivipen ¥iwates a threshold, an alarm occunsnAnagldoggle a relay, write a
message into a disk file, call a centre using,apkend an SMS, using a GSM modem.

You may define a command macro, that calls ersamds an SMS each hour, day, or once a week.

GigalLog is available as board or in a housimgtateel on a DIN rail.
Gigalog includes all tools to write your owe fidroeenpiler, debugger, firmware source, @bicmment

o Configurable
0 Stores data from analogue or digital inputs
0 Gigalog E: 8 Analogue inputs 0-2.56V or 0@bitmAsdlution.
GigalLog F: 16 Analogue inputs 0-2.5V or 0&0bitmasdlution.
Each input can read a thermocouple type K1800C &) including cold junction compensation
Digital inputs
Counter up to 500 Hz
Input options:
0 RCfilter
o0 Voltage divider for higher voltages
0 Sample rates from 1 millisecond to 24 hours
0 Stores incoming data from Rs232
0 Baud rates from 300 to 115200 baud
0 Optional timestamp at the beginning or/anddbfie feame.
0 Remote Control (GigalLog F)
o By modem: Verify state, change configuratiamdiiisg, upload logged data.
0 By SMS, GSM modem: request state.
o Alarm: Toggle relay, store message in diskddetreausing a modem, send SMS using a GSM modem
o Each hour, day, once a week: call centre, send SMS
0 2 solid state relays (60V, 150 mA)
0 Msdos / Windows compatible file system
0 Power supply 6..16 V typ 50mA, power safe ntbde X3 LA,
0 100x86x25 mm or 105x90x60 with housing

O O OoO|0o o

Gigalog stores some analogue irg@8:07:24 11:56:30:315 109 789 833 1020 911

Incoming data from Rs232: Machine error 51

Gigalog adds optional timestamp2003:07:24 11:56:30 machine error 51

When the data frames follow a certain formibity Bgitam GigaData(included) can be usedize the data on the PC.
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Power supply
2 way screw terminal 6..16 V direct current.

Rs232

SubD 9 pole male communication port
DCD| To Gigalog, from modem
RxD| to Gigalog, data, and for configuration
TxD | from Gigalog for configuration
DTR| See configuration “sf”

GND| Common

OO (N[OOI |WIN|F

Incoming Rs232 data, dataflow, DTR

Data is 8 bits, no parity. Baud rates can 1930206, 2400, 4800, 9600, 19200, 28800, B®0AjtB&An error <1%, 115200 with
an error < 2.1%. Baud rates are derived from fae2|diHcy.

Data can be transferred ignoring flow conttd5a0€baud.

When sampling analogue data at the same timag, ribtsbe true.

See configuration command SF for Flow control.

Even when disabling input, a buffer can s#llatdeeist 100 more bytes.

Incoming Rs232Bis data

A second serial port is available. This portisad teedebug the firmware on the board.

On the GigalLog F board this port can also beewssdd data, not for configuration or tonserahds to the board.

This allows to connect a modem to the priricgrad peceive serial data on the Rs232Bis port.

Data is 8 bits, no parity. Baud rates can @930206, 2400, 4800, 9600, 19200.

The configuration command bb (GigalLog F otislyheddaad rate. If bb is zero, the secondqtarsexd, or used by the debugger.

If bb is non zero, all incoming charactertr@dtidodike data incoming on the principabpsidred on the disk.

You need a special cable to break out the sitraR S8 header to a normal Sub D plug.

RS3: 10 way IDC header on the board. CabielDiDswaket, 10 way flat cable, 9 way D-StdBflpturpble, see picture.
Rs232Bis: SubD 9 pole male communication port

2|RxD| to Gigalog, data pnly

3| TxD| from GigalLog

5| GND Common

Display, LED
A liquid crystal display, 2 lines x 16 chadéspitrgs the state of the board.
Displaying has low priority and will not fallata thiben there is not enough time.
The LED on the board signals:
0 Flashing each second: Board is ready to work
0 On: Writing to disk. Do not take off the Costpakiklag off the memory card may destrogytterfilen it.

Disk handling

GigalLog must format and install its own fil@sybie@ompactFlash.

The board typically recognizes a foreign oisk,rewd dormats it before usage.

The configuration format command can be usedhis fmocedure (config: fo)

When the LED on the board is on, the boand i®whii CompactFlash disk.

Do not take off the CompactFlash. Taking affdhecasd may destroy the file system on it.

Speed considerations

GigalLog is designed to store Rs232 data at 4a820G@&l analogue inputs at 100 Hz (10 ms).

If mixing both or using higher rates, you fiyusta¢enie board and the memory card are@bte to d
Configuration counter bm indicates the maxirotidatizever seen in the buffer.

This value should not approach the total sizeifféth

Configuration counter bv counts buffer ovelfldfes.overflow indicates lost data.

When the display does not follow the inputarhbithat the board is too heavily loaded. batistil
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GigaLog E

Screwterminals

==

34 35
ov +
commpviin
1 2 3 4 5 6 7 8 9 10 11 12 |13 14 15 16
ov ov A0 | Al| A2 A3 Ad A5 A6 A7 0V STOR OV ov
analogueanalogueinput| input input input input input |input| inpoguena stop digital | digit
The analogue inputs are also available on aadHd@hdat cable.
2 4 6 8 10
AREF| Al | A3 |A5 A7
Header XA AGND A0 | A2 |A4 |A6
1 3 5 7 9
Analogue Inputs
Gigalog E has 8 analogue inputs.
Each input is from 0 to 2560 mV; the ADC ordthasad 0 bit resolution, each step is 2.5 mV.
The internal voltage reference AREF may va89Gran2200 mV.
When used as digital input: A logical 0 is/0 £ol@gical 1 is 3.5V to 5V. An open inmvieislat |
_ Vi * 1024 _ ADC * 2560
ADC = —% Ve =514
2560 1024
Analogue Input options
Wref
W't
ADC
W
a: jumper
b : Resistor network type L9-1 : 8 commones. FfEkestmmmon point can be connected to goobwd or
To work with 20 mA inputs, L9-1 121, 8,xc@&0non point to ground.
¢ : Opening, solder side.
d : Opening, solder side.
e : Top adjust multi-turn 16ekmet trimmer
f : 2 resistor networks of 4 individual resistors.
g : capacitor
Standard delivery: a open, b 12@losed, d open, e not included, §Inkt included.
Gigalog 4
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Gigalog F

Screwterminals

34 35

ov +

common Vin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 14

ov ov A0 | Al| A2 A Ad A5 A6 |A7 |A8 A9 | Al10| All|0VSTOPR 0OV

analogueanalogueinput| input inplt input input |nput |input| input Impotinput| Input | stop| analoguaalogu

1%

Some analogue inputs are available on an IDé@h#ateable.
2 4 6 8 10

AREF| Al | A3 |A13 Al5
Header XA AGND A0 | A2 |Al2 Al4
1 3 5 7 9
The two solid state relays are available atd&@Rhean the board.

When Relay 0 is closed, there is a connecfirO&amRLOb, when Relay 1 is closed, thenméstorofrom RL1a to RL1b.

Header RL | GND| |[RLOa [RLOb|[RL1a[RL1b ]|
1 2 3 4 5 6

Analogue Inputs

Gigalog F has 16 analogue inputs.

Each input is from 0 to 2500 mV; the ADC ordthashad 6 bit resolution, each step is 25@B6¥/AGU V.
The internal voltage reference AREF is 2506 mY £t25°C and + 19 mV at 0..70°C.

The maximal effective resolution is 15 bitsawifflearate >= 10 ms.

The maximal effective resolution is 13.5 l@tsawifthe rate < 10 ms.

When used as digital input: A logical 0 is/0 £olGgical 1 is 1.5V to 2.5V. An open ingefinedn

_ V(my * 65536 _ ADC * 2500
ADC = 2500 Viw =~ 65536

Analogue Input options

a: jumper

b : 2 Resistor networks type L9-1 : 8 commsioes. rESe common point can be connected torgoobvid
To work with 20 mA inputs, L9-1 121, 8,xc@g&0non point to ground.

¢ : Opening, solder side.

d : Opening, solder side.

e : Top adjust multi-turn 16ekmet trimmer

f: 2 resistor networks of 4 individual resistors.

g : capacitor

Standard delivery: a open, b 1@@losed, d open, e not included, §Inkt included.
Voltage divider, and input filter are onlyeamailaplits AO to A7.
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2.3  Analogue Input Options

0-20 or 4-20 mA Inputs

Set jumper a. The resistor b X2Mverts the 4 to 20 mA current to a 0.48<g24. V
Larger Voltage Range

A voltage divider can be used to accept higes.volt

Open c, close d, install a top adjust multktuoertet trimmer at e.

The pot can be used to adjust the input vélttage5d/ ADC input range.
Alternatively, install a resistor in positiform, #ovoltage divider with the 1k resistor f.

Input Filters

A low pass RC filter can be installed to reskioa ttioe input.
Install a capacitor in position g, the cuteffdyaqui/(6.28 x 1000 x C)

1kHz C=220nF
500 Hz C=330nF
100Hz C=2.2pF
50Hz C=3.3pF

Sample rates

can be from 1 millisecond to 24 hours.

Digital input Stop can be used to enable sampling.

Stop is open collector. Tie Stop to OV to disdltilegs

The run/stop switch on the box panel is tipd to Sto

A stop is always necessary when sampling ddtefaateecond, otherwise you can never remiisie the
The real sample rate is higher than the setaptedat.

Gigalog stores the average sum of the last geridisk file.

Selected sample rate on|diskual sample rate for averageActmal sample rate for average sum
GigalLog E GigalLog F

1 ms..50 ms 1ms 1ms

100 ms .. 60 s 10 ms 10 ms

I1m..60m ls ls

1h. 24h 1m 2s

Analogue Inputs Calculation

The raw value is at the output of the ADC..
The real value is the value stored on the disk.
You can specify for each analogue input anoexjoresstulate a real value from the raw value.
For example
a3=a*7+200,2
For a raw value Of 0, the real value on th&*disR@9/100 = 2.00
For a raw value of 35, the value is 35*7+20@4.00= 4
Gigalog E: The multiplier, and the term airgddebitonstants. Calculation will be doni imtdgeb if possible, or in 32 bit integer.
GigalLog F: The multiplier is a 32 bit floam thd €&bit integer constant. Multiplicatioovik in float, addition in 32 bit integer.
GigaTerm software helps you to find the expression.

Digital Inputs
Each input can be configured as a digitalanfigt.a@=d)

Digital Counter Inputs
Digital inputs can also be used as digital c(rortégs a0=c..)
The input counts 0 to 1 transitions. Eachéhputdébe stable for 1 ms minimum.

ThermocoupléGigalLog F only)
Each input can be configured as a thermocolplétyfey: a0=k)
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24 Alarm
Alarms are only available on GigalLog F boards.

Each input can be configured to trigger an alarm.
You may configure for each input a minimurd tlareslaomaximum threshold( configuration a)
You may set for all inputs an alarm filter@jelag an alarm redo delay et1(configuration et)

See table above in chapter “Sample rates'iffer¢nea between selected sample rate on distuarsdmple rate fro average sum.

Analogue inputs

Compare the raw value to the thresholds ateesatmplg, minimum each 2 seconds.

When the raw value is less than the min threggerdlarm.

When the max threshold is not equal 0, ano/#heer@ngreater than the max threshold, &igger al

Digital inputs

Compare the input to the thresholds at eacmgkgarsmimum each 2 seconds.
When the min threshold is not equal 0, and th®jripgger alarm.

When the max threshold is not equal 0, and thd jtpgger alarm.

Counters

Compare the counter to the thresholds at thee sardpdé period, before writing to the disk.
When the counter is less than the min thréegheidlarm.

When the max threshold is not equal 0, andt#inéscgraater than the max threshold, trigger alar

Thermocouples

Compare temperature to the thresholds at esaimplataminimum each 2 seconds, but no fastattisacond.
When the temperature is less than the min thriggjesldlarm.

When the max threshold is not equal 0, andefrauesrip greater than the max thresholdalaigyer

When an alarm is active for a period of et0, seaorwlé will be executed.
When the alarm does not disappear within etl, semodl will be executed again.
When the alarm disappears for etO seconds wilbloeoeXecuted.

Examples for macro 1

fa alarm.log %d Alarm; rl0=1 Write into théil€ompactFlash: date and time, Alarm; swifch rela
ph 0603154848 ; ec %d Alarm ; a; hu Call ¢egtenneglem, echo date, “Alarm”, dump allanguip,the phone
sm 0603154848; ec Alarm; a0; a%ead SMS, using a GSM modem, send “Alarm”uthiatp anpd al

Example for macro 2

[rl0=0 | Switch relay 0

GigalLog 9



3 Command mode, Configuration
How to enter Configuration, Command mode

Use the PC utility GigaTerm to communicatebadtidthe

You need a null modem cable (female 2-3, &2al6)3d connect the board to the PC.

Select a COM port at 9600 baud, click on Operitte pprt.

GigalLog normally records incoming data fri?82imRs

There is a special procedure, to switch thetb@amfiguration mode.

Start the GigalLog board (reset) without a Casfpeeaité!

Or switch from GO to STOP mode.

Click on Configuration -> Load from board.

The board switches to configuration mode, aseesndrethe display, and sends the curremtionfiguthe Terminal window of
GigaTerm.

If this does not work, restart the board, ahsvitidrd to GO, then to STOP, and retry fhenb.badrd.
To work remote with a modem, see chapter GigaTerm.

Gigalog F v603
rn=gigars2.txt
bd=9600 sf=0 rx=0 fs= fe=

V603 indicates the version of the board sofivea2€086!
Click on the “Terminal” tab to send commanbeaodtirethis window.
Click on the “Configuration” tab do displagetiteconfiguration.

You may now edit the settings.

Click on Configuration -> Download to Boardte senfiguration to the board.

A command line is limited to 80 charactersyitreadsr> carriage return or a <If> line feed.
It may contain several commands, separatedypy“;’ o

GigalLog 10



3.1 Configuration, Commands

d
Display configuration

z
Zero: get back factory standard, clears alatmmfigalues, except of rx.

zC
Zero counters bm..

st
Stop log mode. This command is like switchii@ftlssviich to Stop.

Note that the board must be in command modeitertns line ("rx=1"), or it will be tredtdd and written to the disk.

go
Start log mode. This command is like switchilr@Rtewitch to Go.

3.2 Configuration, Rs232 data

rx=<n>. N is the sum of

1 : serial port always reserved for commanddaRs2@Pnot be logged.

2: Ignore command line, that look like messagandaem (GigaLog F only)
4: Ignore all errors in command lines (Gigapg F on

rn= <name>.<ext>
Name of the file on the disk for Rs232 data

bd= <nnnn>
Baud rate. Ex.bd=38400. See Incoming Rs232 data

sf=<n>
Flow control. S indicates that the boardddyti receive data, *Q ready to receive data.
sf= 0 no flow control
sf= 1 7S/"Q : Send, when state changes
sf=2,3 *S/*Q : Send *S when state changes,esaids®Qond.
sf= 4 hardware signal

Gigalog E : on PD3 RS3.5 (not in debug madeixeTi@m RS3.5 to RS1.4 to have a DTR o82het&$2ce.
PD3=0V RS3.5 > 5V : Ready to receive data
PD3=5V RS3.5 <-5V : not ready to receive data.

Gigalog F : on RS3.5 (not in debug mode)jlalde anaRS1.4 (DTR) if jumper DTR installed.
DTR > 5V : Ready to receive data
DTR <-5V : not ready to receive data.

Mode 1, or 2 can be mixed with mode 4.

fs=<frame>
Frame start. See frame.

fe=<frame>
Frame end. See frame.

bb= <nnnn>
Baud rate Rs232Bis. Ex.bb=9600. See Incoming Bst232B

Gigalog
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3.3 Configuration, Analogue Inputs

an= <name>.<ext>
Name of the file on the disk for analogue data.

ad= <rate>

Analogue data sample rate
0 no samples
Ims .. in milliseconds
1s ... in seconds
1m ... in minutes,
1h ... in hours

as= <frame>
Frame start each second, minute, or hour. See Frame

am= <frame>
Frame start each millesecond, See Frame.

ae= <frame>
Frame end. See Frame.

a<ch>= [-|d|c|alK][*m[+pl[,c]]][<min][>max]
Configuration of an input

a5= - not used

a2=d as digital input

a3= c as counter

a0= a as analogue input

a4= k thermocouple type K (GigalLog F only)
Values *m+p,c: see analogue inputs calculation.
min and max for alarm, only available on Gigaleogldrm.

a [<n>]

Dump all analogue inputs n times
a<ch> [<n>]

Dump analogue input <ch> n times.

ax= <n>
Configuration for all alogue inputs.

ax= 2 use external analogue reference voltaaifahlg on GigalLog E.
Specific for some implementations.

et=<et0>,<etl>
Alarm filter delay et0O, and alarm redo detagestdndls. Only available on GigalLog F. See Alarm.

ar<ch> [<filter>,<series>]

Calculate analogue input resolution, digitdrfdt®of tests. Only available on GigalLog F.
Digital filter is 10 minimum, except for sasigriékdn 10 ms. Series needs space in memidripeshom

Gigalog

12



3.4 Configuration, Disk, Files

fo=0,1,2

Format disk

fo= 1 format disk. If disk is not inserteddiskmdien present.

fo= 2 format all incoming disks after eachriRlesiéinaerted disks. (test)

Is
Display all files on the disk

fa <filename> <text>
If the file does not exist, create the file. Afipermbntaining the text to the file. Theytextlude spaces. A ;" indicates the end of
the command. A %d in the text will be replaedtiput by date and time.

rm <filename>
Remove the file from the disk.

up [-c] <filename> [<start>]

upload file.

The command up gigalog.adc uploads the camplete fil

Up gigalog.adc 2004:09:09 12:30:03 uploada stdyedbafter this date.

Up [-c] gigalog.adc starts reading data abtfeefilec, sends a start line to switch GigaBerivé data, and at the end stores the
new file offset in uc. This version can berasedhforo to upload data.

uc=<n>
Set the file offset for the up —c command.

mo= <n>

Monthly mode

Month mode stores data in one file per moilmarhe Ainnnyymm.ext is nnnn base name fromatimonfiguyear for instance 04
for 2004, mm month for instance 09, ext extangioa €onfiguration. MM=<nn> keeps the mthastFmoexample mo=18, in
September 2005, data will be stored in gigedDgiga0509.adc. The files giga0403.txt ah@3a@dwill be removed.

dk=<n>

Disk verify after read and after write. Sevesdhreaise of an error.
dk= 0 with verification
dk= 1 without verification, faster.

GigalLog 13



35 Communications
These commands are only available on GigalLdsg F boar

ph <number>
Call phone number, using a modem.
Command waits up to 60 seconds for DCD (Dae@zntjédrom modem.

hu
Hang up phone, using a modem.

sm <number>
Start send SMS, using a GSM modem.
This command must be followed by an sn command.

sn
End send SMS.

ec <text>
Echo text to the serial port.

The text may include spaces. A *;" indicatelsahthertommand. A %d in the text will be neplecedtput by date and time.

eb <text>
Echo text to the serial port Rs232Bis.

The text may include spaces. A *;" indicatelsahthertommand. A %d in the text will be neplecedtput by date and time.

Ic <text>
Display text on the LCD display.
The text may include spaces. A ;' indicatelsahiéhercommand.

rl<number>=0|1
Set relay <number> to state 0 or 1. The raayrisstgte O, closed in state 1.

36 Macros

Macros are only available on GigaLog F boards.

m<n>=<stime>,<rtime>,<text>

Declare macro <n>

Stime is the time, the macro shall be exedirtstdithe, in seconds from 1.1.2000.

Rtime is the time, the macro when the maceorshalidriuled after execution, in seconds.
Text is the command line of the macro. Thestexttgoend of the line, including * *, and *;'.

Mx<n> [<time>]
Schedule macro n in time seconds for execution.

Gigalog
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3.7 Configuration, Miscellaneous

bn=<name>
Set the name of the board. This name will yeddisptae LCD and in the configuration.

of= <sequence>
Output format. 1. character is the decimalpailoigne data. ‘.’ For English speaking cgufdrissme others.

Ip= <n>

Low power mode

When LP is positive, the board enters sleeptmegie tveo samples. Power consumption drops ihBMpard can not receive
data from the serial line. <n>=0..9 indicatasetivg Wme in multiples of 100 ms.

bi= <nnnn>
Set baud rate immediately.

dt=yymmdd
Set date

ti=hhmm([ss]
Set time

t
Display board temperature in °C. Only on Glyzrdg.F

dl
Enter software download to download new firmware.

3.8 Configuration, Frames

frame start, frame end, analogue start, andlisgagemndistart, analogue end are up to 5 cleengdilds.
Each character represents

d timestamp yyyy:mm:dd hh:mm[:ss[:uuu]]

u timestamp mm/dd/yyyy hh:mm[:ss[:uuu]] combpidtble
e timestamp dd/mm/yyyy hh:mm[:ss[:uuu]] comapBtibipe
t timestamp hh:mm[:ss[:uuu]]

m timestamp milliseconds uuu

- space

_ horizontal tab

n carriage return <cr>, new line <nl>

T board temperature, only on GigalLog F

any other output directly
Ex. "fs=d_" "fe=n" will precede each framaneikaap, and a tab, and add a <cr><nl> at its end.
Ex. "fs=dn" "fe=dn" adds a timestamp line ledftier dme frame.
Ex. "as=d_" "am=m:_" precedes analogue ddtdl wateawhen the second changed, else dtméyngithmicrosecond.
This is compatible with the GigaData program.

3.9 Configuration, Counters

bm Max size, Rs232 buffer was filled with idatanstguld not approach the total buffer size.
bv Rs232 data buffer overflow counter

rv Receiver overflow counter

af Max size, analogue data buffer was fillembmithgi data, should not approach the totsikbuffer
av Analogue data buffer overflow counter

ex Exceptions, Alarm counter

dg Reset by watchdog

GigalLog 15



4 GigaTerm

GigaTerm is a Hyperterminal like program tocammitimithe board. Use Gigaterm to commiiitadonard, to keep
configurations in files, to configure the boplahdcstored data.

GigaTerm writes the dialogue with the bodfitkiGtigaTerm.log.

4.1 Connecting to a local board

You need a nul modem cable (female 2-3, 33318}3deconnect the board to a PC.

To start communication, set GigaTerm to 968®ibanal parity. Open the port. Note: Configtadialways at 9600 baud.
Start the GigalLog board (reset) without a Casfpeaté! Or enter config mode directly after sfojmgnode.

Enter directly at the terminal program the:£&lettef. Or click on Configuration: Loadafichm bo

If you fail, you have to restart the boardieathtogtpp switch to go, and to stop.

The board will than display the current camfigurati

When configured to rx=1 the board is alwaysaimdcomode.

4.2 Connecting to a remote board by modem

See chapter Remote Control, how to configoat dne line remote modem.

The board must be configured to rx=3 or rissihddehthe board does not store data incomtimg fs@32 port, but always treat
these data as commands.

Connect the local COM port of the PC to the modem.

You need a direct modem cable (female 1-1, 22 k)

Select 9600 baud. Open the port. You are nowwctmitez modem.

To verify this, you may enter “ati” <returnsd&hesiall answer with an identification meds&d€’'.an

To call the remote board, you need a phoneYmumines enter this number by hand, or seteet fitfomebook.

Click on this button, to edit the phone book.

Click “online” to connect to the remote modaums tmthe remote board.

The status field on the bottom left displayg. "Ctik Online check box is greyed.

Wait until the modem signals a connectiorysHeektatisplays “Online”, and the Onlinehbokeasl.c
Click on Configuration: Load from board. Thélltbarddisplay its current configuration.

To disconnect, click on Online, to disconiest dimel fthen on Open, to close the port.
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4.3 GigaTerm as a terminal

GigaTerm works as a terminal program.

Any character typed into this window, will toetlsedxbard.

Any character received from the board, wilapeddisfhis window.
GigaTerm writes the dialogue with the bodfiitkiGtigaTerm.log.

Gigalog
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4.4 Inputs

Click on the tab Inputs, and then on the taipof an
Fields in this tab will be shown accordingrigetheoard, firmware version, and the selattgdenp

Select the input type: Not used, analoguecaligitat, or thermocouple.

Calculation: Calculates from the raw valuaigithef the ADC the real value. See below.
Alarm <: if the raw value is lower than thianvalaem occurs.

Alarm >: if not zero, if the raw value is laighkistlialue, an alarm occurs.

Apply: Send the configuration of this inpbbardhe
Listen: Check this box, to request each seaynd state from the board.

The real value, that will be logged into tites deslik be calculated from the raw value giuhefdie ADC by a linear equation.
To find this linear equation, you have to ergervweloes of the ADC (X0, and X1) and tispordirig real values (YO, and Y1).

Calculate: Calculate the operands from theagarehnesal values.
Table: Writes a table of raw, and real valaditeintpen this file, to verify the expression.

A linear equation
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4.5 Macros

Macros are only available on GigaLog F boards.

A macro is a sequence of commands, separaietypy’;;like a command line, entered fienmitined.t
A macro can be executed regularly, or undesaretitaams. You may load up to 10 macroER@RREM of the GigaLog F board.
A macro can
0 Write a message to the LCD display
Write a message into a file on the CompactFlash dis
Write a message to the rs232 port
Call a center, and send a message, using a modem.
Send an SMS, using a GSM modem.
Toggle a relay on the board.
Stop sampling, change the configuration, and more

O O0OO0OO0O0OOo

You may define a macro
o Without any date
0 To be executed once at a certain time.
0 To be executed regularly.
0 Starting at a certain time, to be executed/regularl

Some macros will be called under certain conditions

Macro 0 will be executed after reset, whendlieereaaly, before the board starts sampling.
Macro 1 will be executed, when an input siglaafe aituation for a certain time (see canfigtirati
Macro 1 will be executed again, when the alarot disappear within a certain time (see tiomfigt)ra
Macro 2 will be executed, when an alarm sisaqi@macs for a certain time (see configuration et)
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4.6 Upload

GigaTerm can be used to upload files from thedadilé on the PC: Click on tab Upload.

To save a complete file, click on “Created-didamthe line “Load From”.

This creates a new file on the PC, or overweritssranfile, and uploads the complete fie fismget board to the PC.
When opening an existing file on the PC, Giga3eanchwvthe last date in the file.

To upload only new data, use “Append to Filgadufrdm” as last date from the file.

This will only look for new data, not yet uglnddgzhend them to the existing file on the PC.

When the file is long, the seek of new datadaal tteensfer can be long.
You may use the Bl command before, to inchemse thte.

Click on STOP to stop the transfer.

The board signals EOF at the end of the file.

When GigaTerm receives a line "up <filenameebbfnahit sets the host file, the targelefils, a@pend to file, and starts uploading
the file.

4.7 Firmware Download
GigaTerm can be used to download new firmthar&igtdog board.

You may load the newest firmware from ousérieanet
The board must be in configuration mode. Sisldetrimeare Download.
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5 GigaData

GigaData displays graphically the recordededatagrBim has a print setup to fit the datayenaagat preview, and the print of a
data page.

Format of the recorded data

One ASCII line for each record: <date>[\t<data>]*

For example2002:11:09 11:56:30:310 1024 378 567

date may be [<year>:<month>:<day> |<hour>:=zmeeuard}d[:<millisecond>]]

or just <millisecond>: following a line vate full d

The day <year>:<month>:<day> may be replaagd/dgneadth>/<year> or <month>/<day>/<year>

Menus

File Menu:
OperOpens a data file.

See ASCII da@pen the data file using a text editor to ségrihkrecorded data in ASCII.
Erase datBrases all data in the file.
Erase <filename>Hrases all stored display information abdert ¢hisiiin-names, display styles, y-axis.

Magnify

The program works on a buffer of samples ¢t@vertiofetperiod. When the file is long, andehepehiod small, this button loads
data from the file for a better resolution.gfam ghoes this operation automatically, wherféhedata on the screen. Printing is
always done directly from the data of the file.

SetupDisplay or not the data setup.
PrintPrint the page of data.
Select a period to display

The easiest way: Click and drag the mouseaxistiretke preview window.

Or select the start of a period. The less intiptatslots are set to zero. For instance gsaldagirsets hours and minutes to zero,
Then select the length of a period.

You can move a period using the horizontal etthBhareview window.

The "All" checkbox indicates that the screethede¢asperiod. Click on it, to get badkaihgeindd.

You may also use the mouse wheel to zoom data.

Display of data

Data is displayed per column of data in thfitaigina

Give a name to each data column.

Select a color for the display. A column wiithcaladni is not displayed.
Select a style of output: line, or points, pen size

Select the minimum and the maximum value tayeel disghe y axis.
You may also select a scale on displaiiagrtives on the y axis.

The symb indicates: Reading data from file.
=
The symbw indicates: Printing active.
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6 Remote Control

You must configure Gigalog, if it will be caoreaedem
0 Rx=3: The board is always in command modeottstoes data from the Rs232 port. It igniecesmally messages from
the modem.
0 Rx=7:ldem. The board ignores all errors imthadctne.

Cable from modem to PC, and from modem to Gigal og.

Moden PC/GigaLOG
DCD 1-> | 1 DCD
TxD 2-> | 2/RxD
RxD 3<- | 3 TxD
GND | 5<->/5|GND

6.1 Remote modem

The modem must be configured to
0 Speed modem data terminal: 9600 baud
o No flow control with data terminal
0 Modem ignores RTS(105) and DTR(108)
0 Modem sends DCD(109) when data carrier is active

Most modems determine the speed between thenchtiike@igalLog board from the first commaivest rece
In this case the board has to send an AT conthearmibttem after each power on.

Programming is done by AT commands.

These commands are not identical for all the iReddrttee modem manual to check the configuration.
The list below is an example of configuration.

atb0 Automatic mode or

atb9 9600 baud

ats0=2 Two bells before going on-line or

ats0=0 The modem does not go on-line whenreebs$vark
at&cl DCD normal

at&do DTR ignored

at&ko No flow control

at&wo Store to user profile

To configure the modem:

Branch the modem to the P.C. Start GigaTerime O@évi port. Click on Communication, Rs232 ndedem mo

Each character entered into the window, willtbeéls@modem. Each character received frodethevitide displayed in the
window.

Send to the modem Response
First contact ati name of the modem
Load a configuration ats0=2 OK
Store to user profile at&w0 OK
Ask state of the modem atv state of the modem
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6.2 GSM as remote modem

Note that you have to subscribe a data linangesgetta by GSM.

Put the SIM card into the modem.

Branch the modem to the P.C. Start GigaTerhe O@#v port. Click Communication , Rs232 modem mode
Each character entered into the window, willtbeéls@modem. Each character received frodethevitide displayed in the

window.

Somme parameters will be stored in the modgin, tbén& M card.

Send to the modem Response

First contact ati SIEMENS
M20 ....

Change the baud rate at+ipr=9600&w
State of the SIM card at+cpin? +CPIN: SIM PIN
Send PIN code at+cpin="6789"
Replace 6789 by your PIN code
The modem shall be READY now at+cpin? +CPIN: READ
Suppress ask for PIN code at+clck="SC",0,"6789"
Replace 6789 by your PIN code
SMS: Select text mode at+cmgf=1
SMS: Select mode for incoming call at+cnmi=2,1
Complete and store to user profile ats0=2&cARAQwifc
Switch off the power of the modem for some seconds.
The modem shall automatically register to theafietmmower up.
Verify PIN code is suppressed at+cpin? +CPIN: READY
Verify network registration. Second numbeeisthewiodem [sat+creg? +CREG: 0, 1
registered to home network.
Verify signal quality. The first number stedktdretigan 19 for | at+csq +CSQ: 25,0

exchanging data.
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GigalLog: Programming in C

This manual shows, how to program the GigalLog E and GigaLog F boards in C.
Programming your own firmware is only necessary, when the supplied firmware can not be configured for your
special application. This manual describes, how to write, download, and debug a firmware for the GigalLog board.

7.1  The Caviar technology

Caviar is based on the Atmega8, 16, 32, 64, 128 of Atmel's AVR family of RISC processors. The micro controller
contains a 1k-byte boot section in the Flash memory. This section contains a program to communicate avec the
debugger on the PC using a serial line. Both the micro controller together with the precharged boot program gives
the Caviar technology, which allows to:

0 Load a program by a serial line into the Flash memory

0 Debug the program

7.2  Two firmware modes
The GigalLog board works in one of two modes

o Product mode.
In this mode the application works without a debugger.
Use the Caviar IDE to compile a program for the GigalLog board.
Use GigaTerm to download a new program like a firmware upgrade into the board.
o Debug mode.
Use the Caviar IDE to compile a program for the Gigal.og board.
Use the Caviar IDE to download the program into the board and to debug the program.

For more information, and how to switch from one mode to the other, see DEBUG.PDF, TALKER, GIGALOG E/F.

Debugger cable

Signal | Gigalog connector RS3 | PC port COM
RxB 3 3
TxB 5 2
GND 9 5

GigalLog E: Pin D2 is used as STOP signal in product mode. In debug mode, pin D2 is used by the serial interface
of the debugger, and A6 is used as STOP signal.

7.3  Getting started in product mode

To work with the board, you have to
o Install the Caviar software on the disk

Directory: <gigalog home>/firmware/gigaloge or <gigalog home>/firmware/gigalogf
Click on FILE, OPEN, and open the file LOG.C

This file is a firmware version for the GigalLog board.

Comparing LOG.C and the supplied firmware

Main program | Same

Configuration | Same

Storage speed | Supplied firmware is faster

Click on COMPILE to compile the program.

Messages from the compiler appear in the message window on top.

The compiler produces two output files LOG.HEX and LOGCRC.HEX

The second file include a CRC. This CRC is needed by the GigalLog board.

Use GigaTerm to connect to the board.

Click on FILE/ FIRMWARE DOWNLOAD to load LOGCRC.HEX as new firmware into the board.
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7.4  Getting started in debug mode

To work with the board, you have to

o Install the Caviar software on the disk

o0 Switch power to the Gigalog board, and connect it with the debugger cable to the PC
0 Switch the board to debug mode. See DEBUG.PDF, TALKER, GIGALOG E/ F.

You may now compile, load, and debug a program.

Directory: <gigalog home>/firmware/gigaloge or <gigalog home>/firmware/gigalogf
Click on FILE, OPEN, and open the file LED.C

Click on COMPILE to compile the program.

Messages from the compiler appear in the message window on top.

// gigalog E LED
#include <iom32v.h>

int x;

void delay(unsigned long w);

void

main(void)

{ DDRDJ= 0x80;

for(;;{

PORTD&= ~0x80;
delay(10000);
PORTD|= 0x80;
delay(50000);

}

void

delay(unsigned long w)
{ while(w--1=0);

}

The debugger is in the bottom window. Verify the configuration of the debugger. The debugger must show you a
target in a running state.
If this is not the case, verify that there is 5V on the board. Verify the cable from the debugger port on the
board to the PC COM port. To change the port of the debugger, click on the port on the bottom line. Press
the RESET button of the board to establish the connection between the board and the debugger.
Verify that the board is in debug mode. See DEBUG.PDF, TALKER, GIGALOG E/ F.
You may now load and execute the program. Use the left hand site buttons of the debugger, target side. Click on
STOP to stop the program running in the target. The debugger will show: Target Stop. Click on LOAD to load the
program into the Flash memory on the board. Press the RESET button on the board to start the program. The
debugger shows: Target Runs. The LED flashes regularly.

To debug a program, click on STOP to stop the program. The debugger shows: Target Stop. The LED flashes no
longer. The source program window displays on its left margin the PC symbol, which indicates the location of the
program counter.

In simulation mode, a simulator executes the program, but all input and output operations are executed directly on
the target. Use the right hand buttons of the debugger, simulation side. Click on STEP to execute a single
instruction. Click on the left margin of the source code window next to "PORTD&=~0x080 ;", to place a breakpoint.
A STOP sign indicates the break point. Click on the GO button. The program will run until it reaches the breakpoint.
Advance the program in single step mode. Execution of the OUT assembly instruction will toggle the state of the
LED on the target board.

For more information, please look into the debugger documentation.
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7.5 Program Examples

Directory: <gigalog home>/firmware/gigaloge or <gigalog home>/firmware/gigalogf

led.c
Flushes the LED on the board

adc.c
Displays the analogue inputs on the serial line Rs232.

eeprom.c
Writes, reads EEPROM memory.

lcd.c
Demonstrates usage of the LCD..
Displays AO and Al on the display.

rtc.c
Real time clock by serial port.

log.c
Firmware for the GigalLog board.

GigalLog E: This firmware is slower than the supplied firmware.

GigalLog F: This is the supplied firmware.

Gigalog
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7.6 Inputs, Outputs, and the Library

The libraries Libgigaloge.a and Libgigalogf.a contain functions for the inputs, and outputs of the GigalLog boards.
To use the library in a program, you have to include the prototypes of the functions in the source file.

#Include “gigaloge.h” or #Include “gigalogf.h”
The linker option must include the library.

-L. -L$(CAVIARCC)/lib -m -g —lgigaloge or -L. -L$(CAVIARCC)/lib -m -g -Igigalogf

Analogue inputs 0..2,5V
Gigalog E: The function uses the analogue to digital converter with an internal source of 2.56 V and a 10 bit

resolution.
unsigned int adc(char ch)

unsigned int
adc(char ch) /l result: 0..1023
{ ADMUX = (1<<REFS1)|(1<<REFS0)| ch; /I internal 2 v56

ADCSR = (1<<ADEN)|(1<<ADSC)|(1<<ADIF)|6;
while ((ADCSR & (1<<ADIF))==0) ;
return ADC;

}

Gigalog F: The function uses the analogue to digital converter with a 16 bit resolution.
unsigned int adc(char ch)

LCD

void Icdinit(void);

void Icd1(const char *fmt, ...);
void Icd2(const char *fmt, ...);
void Icdput(void);

extern char lcdbuf]];

Real Time Clock

void rtcread(char *b, char adr, char Ing); /l b RAM address, adr RTC memory address
void rtcwrite(char *b, char adr, char Ing);

L'EEPROM

void eeread(char *b, int a, int Ing); // b RAM address, a EEPROM address
void eewrite(char *b, int a, int Ing);

Power switch

\ GigalLog E: Switching PC5=POW to 1, switches off the current of the board except of the microcontroler. \

\ Gigaog F: Switching PC5=POW to 0, switches off the current of the board except of the microcontroler. \
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Memory card CompactFlash

Functions to work on the CompactFlash memory using a DOS file system. The memory card behaves like an ATA
type disk. You can send data from the PC to the board using the memory card, or use the memory card for data
acquisition. You must use the driver to format the disk. Preformatted disks or disk formatted under DOS or
Windows will not work. Formatting the disk creates a DOS 5 file system and a directory for up to 200 files. The
driver supports disks up to 2 Gb.

The file gigaloge.h and gigalogf.h contain the definitions of these functions. The library contains these functions.

int fs_format(void)
Format the disk, create a DOS partition. The disk must be formatted before executing the other functions.
Return -1 in the event of an error

int fs_open(char *nm, int flag)

Open the file on the disk. Nm indicates the name of the file.

fs_open(nm, FSO_READ). The file must exist. The current position of the file is at the beginning of the file.
fs_open(nm, FSO_CREAT). If the file does not exist, create the file. The current position of the file is at the end of
the file.

Return -1 in the event of an error.

int fs_unlink(char *nm). Remove the file

int fs_read(char *buf, int Ing)
Read the file in the buffer. Return the number of bytes transferred, 0 in the event of EOF, end of file.
Return -1 in the event of an error

int fs_write(char *buf, int Ing)
Write to the file from the buffer.
Return the number of bytes transferred, 0 if there is no space on the disk, -1 in the event of an error.

int fs_sync(void)

Flush all the buffers to the disk.

You must execute this function to update the disk before removing the disk or power off.
Return -1 in the event of an error.

long fs_seek(long off, int whence)

Move the position of the file.

whence=SEEK_SET: absolute position

whence=SEEK_CUR: position relative to the current position
whence=SEEK_END: position relative to the end of the file
whence=SEEK_DKSIZE: Do not position. Return the disk size
whence=SEEK_DKFREE: Do not position. Return the free disk size
The function cannot position outside the file.

Return the new current position of the file, -1 in the event of an error.

void fs_putchar(char c) Write one byte to the file.

int fs_getchar(void). Read one byte. Return -1 in the event of an error.

int fs_gets(char *b, int sz). Read a string until \n' or length sz. Puts a 0 at the end.
void fs_printf(CONST char *fmt, ...). Printf for the disk file.
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