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Limited Warranty

“Products manufactured by CSI are warranted by CSI to be free from defects in
materials and workmanship under normal use and service for twelve months
from the date of shipment unless otherwise specified in the corresponding
product manual. (Product manuals are available for review online at
www.campbellsci.com.) Products not manufactured by CSlI, but that are resold
by CSl, are warranted only to the limits extended by the original manufacturer.
Batteries, fine-wire thermocouples, desiccant, and other consumables have no
warranty. CSI’s obligation under this warranty is limited to repairing or
replacing (at CSI’s option) defective Products, which shall be the sole and
exclusive remedy under this warranty. The Customer assumes all costs of
removing, reinstalling, and shipping defective Products to CSI. CSI will return
such Products by surface carrier prepaid within the continental United States of
America. To all other locations, CSI will return such Products best way CIP
(port of entry) per Incoterms ® 2010. This warranty shall not apply to any
Products which have been subjected to modification, misuse, neglect, improper
service, accidents of nature, or shipping damage. This warranty is in lieu of all
other warranties, expressed or implied. The warranty for installation services
performed by CSI such as programming to customer specifications, electrical
connections to Products manufactured by CSI, and Product specific training, is
part of CSI's product warranty. CSI EXPRESSLY DISCLAIMS AND
EXCLUDES ANY IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE. CSI hereby disclaims,
to the fullest extent allowed by applicable law, any and all warranties and
conditions with respect to the Products, whether express, implied or
statutory, other than those expressly provided herein.”


http://www.campbellsci.com/

Assistance

Products may not be returned without prior authorization. The following
contact information is for US and international customers residing in countries
served by Campbell Scientific, Inc. directly. Affiliate companies handle repairs
for customers within their territories. Please visit www.campbellsci.com to
determine which Campbell Scientific company serves your country.

To obtain a Returned Materials Authorization (RMA), contact CAMPBELL
SCIENTIFIC, INC., phone (435) 227-9000. Please write the issued RMA
number clearly on the outside of the shipping container. Campbell Scientific’s
shipping address is:

CAMPBELL SCIENTIFIC, INC.
RMA#

815 West 1800 North

Logan, Utah 84321-1784

For all returns, the customer must fill out a “Statement of Product Cleanliness
and Decontamination” form and comply with the requirements specified in it.
The form is available from our website at www.campbellsci.com/repair. A
completed form must be either emailed to repair@campbellsci.com or faxed to
(435) 227-9106. Campbell Scientific is unable to process any returns until we
receive this form. If the form is not received within three days of product
receipt or is incomplete, the product will be returned to the customer at the
customer’s expense. Campbell Scientific reserves the right to refuse service on
products that were exposed to contaminants that may cause health or safety
concerns for our employees.



Safety

DANGER — MANY HAZARDS ARE ASSOCIATED WITH INSTALLING, USING, MAINTAINING, AND WORKING ON OR AROUND
TRIPODS, TOWERS, AND ANY ATTACHMENTS TO TRIPODS AND TOWERS SUCH AS SENSORS, CROSSARMS, ENCLOSURES,
ANTENNAS, ETC. FAILURE TO PROPERLY AND COMPLETELY ASSEMBLE, INSTALL, OPERATE, USE, AND MAINTAIN TRIPODS,
TOWERS, AND ATTACHMENTS, AND FAILURE TO HEED WARNINGS, INCREASES THE RISK OF DEATH, ACCIDENT, SERIOUS
INJURY, PROPERTY DAMAGE, AND PRODUCT FAILURE. TAKE ALL REASONABLE PRECAUTIONS TO AVOID THESE HAZARDS.
CHECK WITH YOUR ORGANIZATION'S SAFETY COORDINATOR (OR POLICY) FOR PROCEDURES AND REQUIRED PROTECTIVE
EQUIPMENT PRIOR TO PERFORMING ANY WORK.

Use tripods, towers, and attachments to tripods and towers only for purposes for which they are designed. Do not exceed design limits.
Be familiar and comply with all instructions provided in product manuals. Manuals are available at www.campbellsci.com or by
telephoning (435) 227-9000 (USA). You are responsible for conformance with governing codes and regulations, including safety
regulations, and the integrity and location of structures or land to which towers, tripods, and any attachments are attached. Installation
sites should be evaluated and approved by a qualified engineer. If questions or concerns arise regarding installation, use, or
maintenance of tripods, towers, attachments, or electrical connections, consult with a licensed and qualified engineer or electrician.

General

e Prior to performing site or installation work, obtain required approvals and permits. Comply
with all governing structure-height regulations, such as those of the FAA in the USA.

e Use only qualified personnel for installation, use, and maintenance of tripods and towers, and
any attachments to tripods and towers. The use of licensed and qualified contractors is highly
recommended.

o Read all applicable instructions carefully and understand procedures thoroughly before
beginning work.

e Wear a hardhat and eye protection, and take other appropriate safety precautions while
working on or around tripods and towers.

e Do not climb tripods or towers at any time, and prohibit climbing by other persons. Take
reasonable precautions to secure tripod and tower sites from trespassers.

e Use only manufacturer recommended parts, materials, and tools.

Utility and Electrical

e You can be killed or sustain serious bodily injury if the tripod, tower, or attachments you are
installing, constructing, using, or maintaining, or a tool, stake, or anchor, come in contact with
overhead or underground utility lines.

e Maintain a distance of at least one-and-one-half times structure height, 20 feet, or the distance
required by applicable law, whichever is greater, between overhead utility lines and the
structure (tripod, tower, attachments, or tools).

e  Prior to performing site or installation work, inform all utility companies and have all
underground utilities marked.

e Comply with all electrical codes. Electrical equipment and related grounding devices should be
installed by a licensed and qualified electrician.

Elevated Work and Weather
o Exercise extreme caution when performing elevated work.
e Use appropriate equipment and safety practices.
e During installation and maintenance, keep tower and tripod sites clear of un-trained or non-
essential personnel. Take precautions to prevent elevated tools and objects from dropping.
¢ Do not perform any work in inclement weather, including wind, rain, snow, lightning, etc.

Maintenance
e Periodically (at least yearly) check for wear and damage, including corrosion, stress cracks,
frayed cables, loose cable clamps, cable tightness, etc. and take necessary corrective actions.
e Periodically (at least yearly) check electrical ground connections.

WHILE EVERY ATTEMPT IS MADE TO EMBODY THE HIGHEST DEGREE OF SAFETY IN ALL CAMPBELL SCIENTIFIC PRODUCTS,
THE CUSTOMER ASSUMES ALL RISK FROM ANY INJURY RESULTING FROM IMPROPER INSTALLATION, USE, OR
MAINTENANCE OF TRIPODS, TOWERS, OR ATTACHMENTS TO TRIPODS AND TOWERS SUCH AS SENSORS, CROSSARMS,
ENCLOSURES, ANTENNAS, ETC.
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COM320 Voice Communications Modem

1. Introduction

The COM320 is a voice-synthesized modem that supports the CR800, CR850,
CR1000, and CR3000 dataloggers. The COM320 allows the datalogger to
announce over the telephone specific variable data, present state of flags and/or
control ports, and the ability to toggle flags and/or control ports. Dataloggers
can also be programmed to call specific phone numbers with different
messages when specific conditions are met.

Although the primary function of the COM320 is voice communications, the
modem is also capable of data communications. In data mode, the COM320
supports standard datalogger functions including program send, data collection,
and data callback.

This manual provides information regarding COM320 specifications,
installation, and operation. Section 3, QuickStart (p. 2), presents an example
CR1000 voice callback/callin program with descriptions of the code.

Section 6.3, Grounding the COM320 System (p. 19), explains how to make a
good earth ground connection to maximize protection of the COM320 against
lightning and electro-static discharge.

FIGURE 1-1. COM320 Voice Phone Modem
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2. Specifications

Standards: V.92, K56Flex, V.90, V.34, V.32bis, V.32,
V.23, V.22bis, V.22, V.21, B212, B103

Registration: FCC US: 3A4AM508BSM2-T-W
IC 2377 A-SM2TW

Compliance: View the EU Declaration of Conformity at:
www.campbellsci.com/com320

Datalogger interface: CS 1/0, SDC9 (Only one device using SDC9
can be connected to the CS 1/O port.)
Operating voltage: 12 Vdc
Current drain: 100 pA quiescent; 35 mA active
Operation: Full-duplex over standard analog phone lines
Operating temperature: —25 to 50 °C standard, -55 to 85 °C optional
Dimensions: 16.5x2.5x6.6 cm (6.5x1.0x 2.6 in)
Weight: 0.16 kg (0.35 Ib)
3. QuickStart
) This section_ presents Basic_Voice_Z._crl, an example voice callback/callin
N program written to demonstrate functions of the COM320. It can serve as a

starting point from which to build an application program. Customize the
voice code and merge your measurement sections with the voice code. Also
test the auto-disconnect functionality (that is, the datalogger will automatically
hang up after the specified number of seconds).

To demonstrate the example program, obtain the following items or their
equivalent:

1) COM320 (COM320_0S.03 or later OS)
2) SC12 Cable

3) CR1000 datalogger

4) 3 inches of thermocouple wire

5) PS150 Power Supply

6) Phone modem for PC

7) LED in series with 1000 ohm resistor

8) Analog phone line

NOTE The COM320 cannot interface with office digital phone lines.
Connect the COM320 to analog phone lines only, such as a fax line.

You will also need:

1) Windows compatible PC with available COM port.
2) LoggerNet 3.4.1 or later installed on PC.


https://www.campbellsci.com/com320#documents_
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The datalogger’s voice code is created along with the measurement program
using the CRBasic editor. Finish and debug the voice portion of the program
before adding the measurement code.

The example CR1000 voice callback/callin program supports the following
functions:

Voice callin
Voice callback
Auto-disconnect
Auto-redial
Alarm reset

The following steps show how to build a station to demonstrate the example
voice callback/callin program. The voice station can further serve to test/debug
a custom voice program and merge it with an application program.

Step 1 - LoggerNet Setup

1)

2)

3)

4)

In LoggerNet Setup create the following device map:

By
l‘:l_“gk PhoneB aze
-5 PhoneRemote
=%y PakBusPaort
=3 CR1000phone

Configure ComPort and PhoneBase for your PC’s phone modem.

Configure PhoneRemote to include the COM320’s analog phone number
followed by six commas and a 9.

Click on CR1000phone (renamed) and verify that the PakBus Address is 1.

Step 2 — Hardware Setup

1)

2)
3)
4)
5)
6)

7)

Start with a CR1000 having factory settings. If unsure of settings, close
LoggerNet, connect SC12 cable from PC ComPort to CR1000 RS-232
port, run Device Configuration Utility, set Serial Port to match the PC
ComPort, Connect and click on the Factory Defaults button, Apply
settings and Disconnect.

Turn off PS150 if it isn’t already.

Connect CR1000 to PS150.

Connect SC12 cable from COM320 to CR1000 CS 1/O port.

Connect analog phone line to COM320.

Turn on PS150.

Connect prepared thermocouple to CR1000’s DIFF 7 analog input.



COM320 Voice Communications Modem

8)

Connect LED with 1000 ohm resistor connected to anode lead from C1 to
G (resister to C1).

Step 3 — Send BASIC_VOICE_2.CR1 to CR1000

Step 4 — Callin

Step 5 — Callback

1)

2)

3)

4)

5)

6)

7)

8)

1)

2)

3)

1)

2)

Download BASIC_VOICE_2.CR1 from CSI web site under Support,
Downloads, Program | Examples, COM310 Examples to a folder on your
hard drive. (The download from the website is a zip file containing both
BASIC_VOICE_2.CR1 and Basic_Data_Clbk_1.CR1.)

From LoggerNet Toolbar run CRBasic Editor and open
BASIC_VOICE_2.CR1.

Change PHONEL1 (a constant in SlowSequence near bottom of program) to
your office phone humber to be used for callback. Save and Compile the
change.

You can change PHONE?2, etc. to nearby phone numbers for testing or
comment out those lines of code. NUMPHONES should equal the number
of active phone numbers.

If the thermocouple at DIFF 7 isn’t Type T, change the program to match
your thermocouple type. Save and Compile.

Connect to CR1000phone and in Connect Screen, send
BASIC_VOICE_2.CR1 to CR1000phone.

Disconnect from CR1000phone.

Your CR1000 voice station is ready to demonstrate.

Using a touch-tone phone, dial the number of the analog phone line
connected to the COM320.

You should hear a ring or two, some faint clicking and then the voice
announcements:

CURRENT STATION DATA

PRESS ONE TO HEAR THE BATTERY VOLTAGE

PRESS TWO TO HEAR THE DATALOGGER TEMPERATURE
PRESS THREE TO HEAR THE T C TEMPERATURE

PRESS STAR TO DISCONNECT

Pressing 1, 2, 3, or * should produce the result indicated.

Grip the end of the thermocouple to raise its temperature above 85 °F
setting an alarm condition.

In a few seconds you should be able to detect the dial tones as a voice
callback proceeds. The first phone number in the program should ring.
Picking up the phone you should hear:
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3)

4)

5)

6)

PRESS POUND TO RESET ALARM, PRESS STAR TO DISCONNECT
Pressing the # key you should hear:

C R ONE THOUSAND STATION

PRESS ONE TO HEAR A SENSOR VALUE
PRESS TWO TO HEAR OR TOGGLE PORT
PRESS THREE TO HEAR OR TOGGLE FLAG
PRESS STAR TO DISCONNECT

Navigate through the menus to learn the program’s capabilities:
a) Press 2 to access the Ports Menu.
b) Press 1 to read the logic state of Control Port 1.

c) Press # to toggle the logic state of Control Port 1 (C1’s LED should
turn on).

d) Press# again (C1’s LED should turn off).
e) Press *to return to “C R ONE THOUSAND STATION” menu.
f)  Press * to hang up.

Try hanging up the phone without pressing * (disorderly exit). The
modem should automatically hang up after a few seconds.

As you press the keys to navigate around in the menus, you will find that
occasionally you get an unexpected response. Phone connections are
susceptible to noise and signal attenuation. Depending on your particular

phone equipment, the phone lines, and equipment between you and the
voice station, you may experience some of the following:

a) You press * and the voice station hangs up but doesn’t say,
“Goodbye.”

b) A voice callback rings your phone but you pick up to silence.

Certain phones are more of a problem due to low signal levels or
switch bounce.

Helpful hints for pressing phone keys to control a voice station:
a) Press a key firmly (but not too long).

b) Allow a second between key presses.

c) Press the same key again if getting an incorrect response.

d) If no response, try pressing the same key again or press the # key to
recover.

e) If unresponsive, try rapidly pressing a series of five * keys to
disconnect station.

f)  Worst case, hang up and allow 6 minutes for the voice station to reset
itself.
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3.1 CR1000 Example Program

The BASIC_VOICE_2.CR1 example voice callback/callin program employing
VoiceSetup() can be downloaded from CSI’s website under
Support/Downloads/Program | Examples, COM310 Examples.

Const STAR = 42

Const POUND = 35

Const HangupIfKeyTimeout = TRUE
Const RINGTIME = 20

CR1000
BASIC_VOICE_2.CR1
Program employs VoiceSetup instruction available in 0S CR1000.Std.12 and later

1st phone number is called if Diff 7 TC temperature > 85F

Program continues to call callback phone number 1ist until someone answers and presses # key
resetting alarm.

Callback phone numbers are in constants in the SlowSequence at the bottom of the program.

Key Press Functions:

# resets alarm condition or toggles port/flag

1,2,3,4,5,6,7,8 select certain menu 1items

* returns one menu level (returns from subroutine) or disconnects

0 is not used in this program

9 should be avoided since it will trigger an attempt to connect to a modem

Timeouts (for key presses and for the total on Tine time) are constants Tisted below
and can be adjusted.

PubTic Value(3)

Alias Value(l) = BatteryV

Alias Value(2) = PTemp

Alias Value(3) = TCValue_F

Const KeyTimeout = 800 8 second timeout waiting for key stroke before hangup
Const SecsOnLine = 360 6 minutes On Line Timeout

The * key (STAR)

The # key

Will hangup if times out waiting for a key

Maximum time, in seconds, allowed for a phone to be picked up
and # pressed

PubTic mykey As Long

##%% VOICE CODE executed when DL detects COM320 RING or when DialVoice() succeeds *#*#**

PubTic CallingOut As Boolean ' Detects whether we are calling out or calling in

STAR (*) key will be used to return from subroutines and to disconnect if not in a subroutine

VoiceSetup (STAR,STAR,0,SecsOnLine,HangupIfKeyTimeout,CallingOut)

VoiceBeg

If CallingOut Then ' We are calling out triggered by DialVoice()
Call CallOutVoice

Else
Call CallInVoice ' We are calling 1in

EndIf

EndVoice

Subl"out‘i nes EX X X 2

' Called when calling 1in:
Sub CallInVoice

Do
VoiceSpeak ("CURRENT STATION DATA 50MS 50MS", 0)
VoiceSpeak ("PRESS ONE TO HEAR THE BATTERY VOLTAGE 50MS", 0)
VoiceSpeak ("PRESS TWO TO HEAR THE DATALOGGER TEMPERATURE 50MS", 0)
VoiceSpeak ("PRESS THREE TO HEAR THE T C TEMPERATURE 50MS", 0)
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VoiceSpeak ("PRESS STAR TO DISCONNECT", 0)
Select Case VoiceKey(keytimeout)
Case 1
VoiceSpeak ("THE BATTERY VOLTAGE IS" + Value(l) + "VOLTS", 1)
Case 2
VoiceSpeak ("THE REFERENCE IS" + Value(2) + "DEGREES", 1)
Case 3
VoiceSpeak ("THE AIR TEMPERATURE IS" + Value(3) + "DEGREES", 0)
EndSelect
Loop ' Until timeout or STAR
EndSub

' Called when calling out:
Public Alarm As Boolean, ArmAlarm As Boolean, ManualAlarm As Boolean

Sub CallOutVoice
' Dial # reset to reset alarm = 0
Timer(l,Sec,2) ' Start timer
Do
VoiceSpeak ("50MS PRESS POUND TO RESET ALARM 50MS PRESS STAR TO DISCONNECT", 0)
mykey = VoiceKey(0)
If Timer(1,Sec,4) >= RINGTIME Then ExitSub ' Max time to await pick up and # press
Loop Until mykey = POUND
' Someone cleared the alarm, Tet them proceed and do other things
Alarm = False
Do ' Until timeout
VoiceSpeak ("50MS C R ONE THOUSAND STATION 50MS 50MS", 0)
VoiceSpeak ("PRESS ONE TO HEAR A SENSOR VALUE 50MS 50MS", 0)
VoiceSpeak ("PRESS TWO TO HEAR OR TOGGLE PORT 50MS 50MS", 0)
VoiceSpeak ("PRESS STAR TO DISCONNECT 50MS 50MS", 0)
Select Case VoiceKey(KeyTimeout)
Case 1
Call SubKeyl
Case 2
Call SubKey2
Case 3
Call SubKey3
EndSelect
Loop ' Until timeout
EndSub

' Monitors a value
Sub SubKeyl
Do
VoiceSpeak ("50MS PRESS SENSOR NUMBER 50MS PRESS STAR TO RETURN", 0)
mykey = VoiceKey (KeyTimeout)
If mykey = 1 Then VoiceSpeak ("50MS THE BATTERY VOLTAGE IS" + Value(l) + "VOLTS", 1)

If (mykey = 2) Then VoiceSpeak ("50MS THE REFERENCE IS" + Value(2) + "DEGREES", 1)
If (mykey = 3) Then VoiceSpeak ("50MS THE T C IS" + Value(3) + "DEGREES", 1)
Loop ' Sensor value Toop
EndSub

' Read a port and possibly toggle
Sub SubKey?2
Do " Until * or timeout
Dim keybit,port As Long,state
VoiceSpeak("50MS PRESS PORT NUMBER 50MS PRESS STAR TO RETURN", 0)
port = VoiceKey(keyTimeout)
If (port > 0) AND (port <= 8) Then
keybit = 2A(port-1) ' Bit 0..7 is set in keybit. Keybit = 2A(port-1).
Do
ReadIO(state, &b11111111)
VoiceSpeak("50MS C" + port + "IS",0)
If state AND keybit Then
VoiceSpeak("ON",0)
Else
VoiceSpeak ("OFF",0)

EndIf
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VoiceSpeak("50MS PRESS POUND TO TOGGLE 50MS PRESS STAR TO RETURN", 0)
If VoiceKey(KeyTimeout) = POUND Then
ReadIO (state,&b11111111)
If state AND keybit Then
state = state AND (NOT keybit)

Else
state = state OR keybit
EndIf
WriteIO(&b11111111,state) ' Toggle control port
EndIf
Loop
EndIf
Loop
EndSub

' Read a flag and possibly toggle
Sub SubKey3
Const NUMBERFLAGS = 8
Pub1lic Flags (NUMBERFLAGS)
Do ' Until * or timeout
VoiceSpeak ("50MS PRESS FLAG NUMBER 50MS PRESS STAR TO RETURN", 0)
mykey = VoiceKey(keyTimeout)
If (mykey > 0) AND (mykey <= NUMBERFLAGS) Then
Do
VoiceSpeak("50MS FLAG" + mykey + "IS",0)
If Flags(mykey) Then
VoiceSpeak("ON",0)
Else
VoiceSpeak ("OFF",0)
EndIf
VoiceSpeak("50MS PRESS POUND TO TOGGLE 50MS PRESS STAR TO RETURN", 0)
If VoiceKey(KeyTimeout) = POUND Then
flags(mykey) = NOT flags(mykey)
Else
ExitDo
EndIf
Loop
EndIf
Loop ' Port loop
EndSub

DataTable (Test,1,-1)

DatalInterval (0,0,Sec,10)

Minimum (1,BatteryV,FP2,0,False)

Sample (1,PTemp,FP2)

Sample (1,TCvalue_F,FP2)
EndTable
! <<<<<<<<<<<<<<<<<< MEASUREMENT PROGRAM >>>>>>>>>>>>>>>>>>
BeginProg

Scan (1,Sec,3,0)
Battery (BatteryV)
PanelTemp (PTemp,250)
TCDiff (TCvalue_F,1,mv2_5C,7,TypeT,PTemp,True,0,250,1.8,32)

v Add measurement COde here Tl dehdefhdfhdhdfhdih
CallTable Test
NextScan

<<< VOICE CALLBACK CODE that executes when alarm conditions are met >>>

SlowSequence
' Slow Sequence do loop forever possibly doing alarm call out
Const NUMPHONES = 3 ' 3 phone numbers to try

Const PHONE1l = "1112223333"
Const PHONE2 = "1112224444"
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Const PHONE3 = "1112225555"
Dim i,Phones (NUMPHONES) As String

phones(1) = PHONE1
phones(2) = PHONE2
phones(3) = PHONE3

Alarm = FALSE
ArmATarm = TRUE
Do ' Forever
Delay(1,1,sec)
If (TCvalue_F < 85) Then
ArmATarm = TRUE
ElseIf (TCvalue_F > 85 AND ArmAlarm) OR ManualAlarm = TRUE Then
ManualAlarm = False
Alarm = TRUE'
Do
For i = 1 To NUMPHONES
' Call these numbers until the alarm is cleared
If Alarm Then DialVoice(phones(i)) ' Calls only if alarm
is set
Next i
If Alarm Then Delay(1l,1,min)
Loop Until Alarm = FALSE
ArmATarm = False
EndIf
Loop

EndProg

3.2 Example Program Description

NOTE Bold text indicates a CRBasic instruction. ltalic text indicates a
subroutine.

Basic_Voice_2.crl has five main sections:

VoiceSetup() — handles auto-disconnect.

Voice Beg / EndVoice — routes execution to callin or callout subroutines.
CallinVoice Subroutine — executes when VoiceBeg detects a callin

CallOutVoice Subroutine — executes when VoiceBeg detects a dial-up. It looks
for a pound (#) key to reset “alarm” variable to false.

SlowSequence — continually looks for the “alarm” variable to be true, which if
itis, it dials a list of phone numbers until “alarm” is no longer true. It
signals VoiceBeg when a callout dial-up is in progress.

3.2.1 VoiceSetup()

The VoiceSetup() instruction is used to control the hang up of the COM320
voice modem. It controls which key is used to exit a subroutine and which is
used to continue to the next VVoiceKey() instruction. It also determines how
long the COM320 can be “off hook” before the datalogger automatically hangs
up (auto-disconnect). And it controls whether or not the modem hangs up after
a VoiceKey() instruction timeout. The Callout parameter indicates that the
modem has received a ‘call in” or has dialed a “call out’.
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WARNING The VoiceSetup() SecsOnLine setting is important as it
hangs up (auto-disconnects) the modem in case
someone hangs up the phone or leaves the phone off-
hook without pressing star keys for an orderly “good-
bye” disconnect. Test the entire program in this regard
before deployment to avoid possible lengthy off-hook
states disallowing incoming calls, running up a phone
bill and draining the station power supply.

3.2.2 Voice Beg / EndVoice

At call in, the VoiceBeg / EndVoice instruction pair enclose the code that is
executed when the datalogger detects a ring from the COM320.

3.2.3 CalllInVoice Subroutine

This subroutine contains the code pointed to by VVoiceBeg / EndVoice that
executes after a call in occurs. It consists mainly of VoiceSpeak() menu
announcements followed by a VoiceKey() instruction prompting caller input
and a Select Case statement choosing the program’s responses to various caller
key presses.

3.2.4 CallOutVoice Subroutine

The CallOutVoice subroutine contains the code that executes when VoiceBeg /
EndVoice detects that a call out phone number has been dialed. It prompts a
responding party to press the # key after which it announces the menu
selections to hear: battery voltage, panel temperature, or thermocouple
temperature (SubKeyl); datalogger port status of C1 — C8 (SubKey2); or
datalogger flag status of F(1) — F(8) (SubKey3). The state of the ports and flags
can be toggled as well as heard.

3.2.5 SlowSequence

Contains code that continually executes looking for the Diff 7 thermocouple to
exceed 85 °F forcing a call out (callback) because the “alarm” variable is
“True.” It dials the first phone number on the list. If no answer after 20
seconds, the second number is dialed. The list of phone numbers is dialed
repeatedly until someone picks up and presses the # key (monitored by the
CallOutVoice subroutine) which resets “alarm” to “False” and allows the
responding party to proceed throug the CallOutVoice menus.

System Components

4.1 COM320 Modem

Connecting a COM320 voice modem to a datalogger provides all COM220
supported functions plus the following:

e Voice retrieval of data (user or datalogger initiated)
e Reading/ Toggling of datalogger control ports
e Reading/ Toggling of program Flags

The COM320 ships with an SC12 cable (9-pin to 9-pin) for connecting
between the modem CS 1/O port and datalogger CS 1/0 port.
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NOTE

The COM320’s communication port is designed to function with
a Campbell Scientific CS I/O port. This is not an RS-232 port.
See Appendix C, CS I/O 9 Pin Serial Port (p. c-1), for the CS 1/0
port description.

4.2 Surge Suppressor

If the phone company does not provide surge protection at the datalogger site,
you will need to install some. CSI offers surge protectors in two forms:

pn 6362 is a surge protector with environmental enclosure mounting hardware
and pn 4330 is the surge protector with no mounting hardware (see Section 6.5,
Connecting to a Surge Protector (p. 21)).

4.3 Voice Capable Dataloggers

The COM320 is compatible with the CR6, CR800, CR850, CR1000, and
CR3000 dataloggers. They must have an operating system > the following:
CR800/CR850 version 7, CR1000 version 16, and CR3000 version 9. It is not
compatible with CR200-series, CR5000, CR7, CR9000X, or any retired
dataloggers.

The COM320 supports such functions as program send, data collection, clock
check, voice callback, voice callin, and data callback.

The modem also supports concurrent communications. Dataloggers with
multiple peripherals (COM320, RF450, RF401, MD485, NL115, CR1000KD,
and SC32B) can communicate simultaneously via those peripherals.

4.4 Telephone

NOTE

A touch-tone phone is normally used to call the COM320 modem. A rotary
phone will work if the programmed voice announcements do not require you to
navigate through the COM320°s menu system.

The COM320 must connect to an analog phone line. Some PBX
phone lines are digital and don’t interface to an analog modem
such as the COM320. Of course, any phone may be used to call
in or receive callbacks from the COM320. A touch-tone phone is
necessary for input.

5. Datalogger Voice Programming

5.1 Features

The voice code for the datalogger is integrated with the main program. It is
probably advantageous to complete and debug your custom voice program
before adding the measurement code. The example voice callback/callin
program in Section 3.1, CR1000 Example Program (p. 6), can provide a starting
point for your program.

The voice instructions listed in Section 5.2, Voice Instructions (p. 13), are
combined with standard CRBasic instructions to create the code needed for

11



COM320 Voice Communications Modem

12

5.1.1 Callback

5.1.1.1 Data Callback

telephone answering, dialing, voicing word strings, voicing data, receiving key
presses from the remote phone, and acting upon those key presses.

Callback is the ability of a dat