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DI-160 Event, State, and Count Data Logger

Introduction

Congratulations on your purchase of the DI-160 Event, State, and Count Data Logger. This documentation is
designed to familiarize you with the features and functions of the Hardware and Software for the DI-160
Event, State, and Count Data Logger.

The DI-160 features programmable capture modes to detect events (when events happen), states (how long
between events), and counts (how many events). An internal real-time clock provides time- and date-stamp-
ing for each captured quantity. Storage is accomplished to a removable SD-style memory card. The data stor-
age format is comma-separated value (CSV) so recorded files are human-readable and easily imported to
other applications like Microsoft Excel.

The DI-160 features eight input channels split between four high voltage and four low voltage types. The high
voltage channels may be connected to any +5 to +300V peak AC or DC source and feature input-to-output and
channel-to-channel isolation of 500 VDC or +250 V peak AC. The four low voltage inputs are intermally pulled-
up and may be used to detect activity from switch closures, TTL-level signals, or DC levels up to 30 V.

A USB interface is provided to allow the DI-160 to be easily configured for specific measurements. The unit
can be powered using the provided USB/AC power adaptor or the internal rechargeable battery (up to 24
hours). Three status LEDs are provided: Recording (Active LED), USB connection (USB LED), and low bat-
tery (Battery LED).

Learn more about the DI-160 Hardware
Learn more about the DI-160 Event Recorder Software
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Warranty and Service Policy
Product Warranty

DATAQ Instruments, Inc. warrants that this hardware will be free from defects in materials and workmanship
under normal use and service for a period of one year from the date of shipment. DATAQ Instruments' obli-
gations under this warranty shall not arise until the defective material is shipped freight prepaid to DATAQ
Instruments. The only responsibility of DATAQ Instruments under this warranty is to repair or replace, at its
discretion and on a free of charge basis, the defective material.

This warranty does not extend to products that have been repaired or altered by persons other than DATAQ
Instruments employees, or products that have been subjected to misuse, neglect, improper installation, or
accident. DATAQ Instruments shall have no liability for incidental or consequential damages of any kind aris-
ing out of the sale, installation, or use of its products.

Service Policy
1. All products returned to DATAQ Instruments for service, regardless of warranty status, must be ona
freight-prepaid basis.

2. DATAQ Instruments will strive to achieve a 5 day turnaround on any repair or replacement of any defective
product.

3. For in-warranty repairs, DATAQ Instruments will return repaired items to the buyer freight prepaid. Out of
warranty repairs will be returned with freight prepaid and added to the service invoice.
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Hardware

Features

The DI-160 event, state, and count data logger is a portable, stand-alone data recording module that allows
configuration through your computer's USB port and data storage to a removable SD flash card. Power is
derived from the provided USB/AC power adaptor or from the internal, rechargeable battery. The device is
designed specifically to record when, how long, and how many times events occur. Features include:

¢ 4 isolated high voltage channels with a range of 5 to +300 V DC or peak AC (channels 1-4)

4 non-isolated low voltage and switch closure inputs at a range of 30 V DC or peak AC (channels 5-8)

Push-button to stop/start recording data to SD card

Easy-to-read LED lights clearly indicate instrument status

Datais recorded directly to a removable SD card

Built-in USB (mini) interface for communications with any Windows XP or higher PC

Includes setup software and outputs data to a .csv file format that can be read by most spreadsheet

programs like Microsoft Excel or Open Office

o Programmable State, Event, AC Counter, or High Speed Counter functions available per channel (max-
imum of 3 “Counter” channels).

Signal Inputs

The DI-160 features four high voltage channels (5 to £300 V DC or peak AC) and 4 low voltage channels (+30
V DC or peak AC) all located on a single eight-position screw terminal block and clearly labeled for easy con-
nection and operation. The high voltage channels feature input-to-output and channel-to-channel isolation of
500 VDC or £250 V peak AC. The four low voltage inputs are internally pulled-up and may be used to detect
activity from switch closures, TTL-level signals, or DC levels upto 30 V.

2300 VIDC or peak AL, ksolated 230 VDT or peak AC, mnmu—#
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Specifications
Signal Inputs

High Voltage Channels

Number of Channels:
Working Range:

Trigger Threshold:
Channel-to-channel Isolation:
Input-to-output Isolation:

Max Input without Damage:

4
1510 +300 VDC, 230 Vrms
4 \Volts

500V DC, +250 V peak AC
500V DC, +250 V peak AC
+360 V DC or peak AC

Low Voltage and Switch Closure Inputs

Number of Channels:
Configuration:
Working Range:
Trigger Threshold:
Isolation:

Max Input without Damage:

Operation

4

Internally pulled up
TTL

25VvDC

None

+30V DC or peak AC

Programmable func- Event, State, Count (alternating current (AC) counter or high-speed (HS) counter; HV
tions: channels 1-3 and LV channels 5-7 may function as counters, but no more than three

counters can be enabled at any time.)

Counter Operation

Reset condition: Programmable interval timeout

Maximum count: 1 second interval: 8,192 (213)
>1 second interval: 9,999

Maximum frequency: 2 KHz

Minimum pulse >500 us

width:

HS Counter Oper- Used whenever the need exists to account for and total each pulse that occurs within
ation: a sample interval

AC Counter Oper- Optimized for 50/60 Hz power line frequencies. Designed to ignore power line tran-
ation: sitions and to change state only when power is removed or applied.
Maximum line frequency: 120 Hz
Maximum count frequency: 20 Hz

State Operation

mination of a sample interval.

Event Operation

Determines the DURATION of an event. Records the state that exists upon ter-

Determines WHEN an event occurred, but does not yield the duration of the event.

Records a single time-stamped data point when one or more events occur within a
definable interval.
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Min capture event >500us
pulse width:

Programmable 1,2,5,10,15,30 seconds; 1,2,3,4,5,10,15,30 minutes; 1,2,4,6,8,12,24 hours
intervals (applies
to all channels)

Internal Date/Time Clock

Accuracy: 20 ppm
Sync Method: via connected PC during setup

System Configuration

Method: Via PC-based program; Uploaded via USB port

Parameters: Enabled/disabled channels; Sample interval; Function ((AC) counter, (HS) counter, Event,
Pulse); User annotation per channel; Device name

Data Memory

Type: Removable Standard SD-style
Maximum memory size: 2 GB
SD File system format: FAT32

Storage file format: ASCII comma separated value (.csv)

Controls, Indicators, and Connections

Interface: USB 2.0 (mini-B style connector)
Storage: Removable SD-style memory

Push button con- Stop/Start recording to SD memory
trol:

Indicators (LED): Active, USB, Battery

Input Con- One 16-position terminal strip divided into two sections (High Voltage and Switch Clo-
nections: sure/ TTL)

Power

Internal Battery Type: Rechargeable lithium-ion
Internal Battery Type: Rechargeable lithium-ion
Internal Battery Run time: 24 hours
Current drain: 450 mA max @ 5VDC
AC adaptor: 100-240 VAC, 50-60 Hz
External Power: via USB port or provided AC adaptor
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Environmental

Operating Temperature: -0°C to 35°C
Operating Humidity: 0 to 90% non-condensing
Storage Temperature: -20°C to 45°C
Storage Humidity: 0 to 90% non-condensing

Physical Characteristics

Enclosure: Hardened Plastic
Mounting: Desktop; bulkhead
Dimensions: 2.625D x 5.5W x 1.53H in. (6.67D x 13.97W x 3.89H cm.)

Weight: 4.5 oz.

OS Compatibility
Setup software: Windows XP (32-bit), Windows Vista and Windows 7 (32- and 64-bit versions)
SD-based CSV files: OS-independent
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Block Diagram

HWV 0=+
HV 0-
HV 1+
. Fve = voitage | 1 (1o iator
HV 2+ Hy - — Limiter
Hv 2-
HV 3+ High Voltage Channels
(Typical 4 Channels)
HV 3-
Lv O+
+W
Lvo-
LV 1+
LV 1- LV + Input
o [
LV 2+ LV - — Protection |
LV 2- Lz |
LV 3+ |
LV 3- Low Voltage Channels L3 !

{Typical 4 Channels) —
|

Mode Selection
{Typical & Channelg)

Counter

Mux
(6:3)

-

HO
1T o
LD
T Lo
Hi -
o
| E | M
g
L1 E
T & |u
} 2
H2 o
T & |
w
o
L2 °
T = |
H3
L3

CPLD,

*Up to 3 Counter
Channels in any
mix of HS or AC

32-Bit Micre Controller

:

Charger! |+vBus

Regulator

] .
: Lot L
Battery
{Lithium-lon) | use | —| sDsuet | >

+V

-

w
Paower Sample

¥

$

+ —ED

Real Time
Clock

Ll ="

L

¥
Low Battery Contral Button

Nan-Vialatile
Configuration
Memory

Panel




DI-160 Event, State, and Count Data Logger

Dimensional Drawing
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Unpacking the Device

The following items are included with each DI-160 Event, State, and Count Data Logger. Verify that you have
the following:

Your DI-160 Instrument

Mini-B USB cable for device setup

AC Power Adapter to record data in the field (the USB cable connects to the AC power adapter)
Rechargeable lithium ion battery (pre-installed in the device)

DATAQ Instruments screw driver for signal connections

Software via download (http://www.dataq.com/160)

If an item is missing or damaged, submit a support ticket at http://www.datag.com/ticket or call DATAQ
Instruments at 330-668-1444. DATAQ support will guide you through the appropriate steps for replacing miss-
ing or damaged items. Save the original packing material in the unlikely event that your unit must, for any rea-
son, be sent back to DATAQ Instruments.

10
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Connecting Input Signals

All input signal connections are made to the 16-port screw terminal. Each terminal is labeled directly on the top
of the instrument case.

Model DI-160
Event, State, and Count Data Logger

Active ) .
EDATAQ :

P8l INSTRUMENTS Memory
Battery www.datagq.com

+300 VDC or peak AC, isolated +30 WVDC or peak AC, non-isolated

/_\1 .-’_\2 e /‘\3r‘\ /—\4Ir‘\ ,'—\,Elz—“-. .-‘—xﬁf—n_ ?/—\ B/—\
\'!'/' @ kt/' I:::I '\'!'/ =) "\'!'/ -] '~,'!') - '-,i'fl - @l ) @ W=

Channels 1-4 are High Voltage channels for signals in the range of £300 VDC, 230 Vrms.
Channels 5-8 are Low Voltage channels for TTL level signals (+30 V DC or peak AC max).

Use the following diagram to connect channel 1.

4 N

( Model DI-160
Event, State, and Count Data Logger
() | Active .
EDATAQ o
q © Pl NS TRUMENTS Memary
e Battery www.datag.com
2300 VIDC or peak AC, ksolated =30 VDC or peak AC, non-isolate
1 2 .3 4 [ J— 7 .,
@0 @' @' @@ @0 @0 @)

\ 00000 OOO® /
A A

Signal +J l Signal -

To connect signals to the DI-160:

1.Insert the stripped end of a signal lead into the desired terminal directly under the screw.

11
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2.Tighten the pressure flap by rotating the screw clockwise with a small screwdriver. Make sure that the pres-
sure flap tightens only against the signal wire and not the wire insulation. Do not over-tighten.

3.Tug gently on the signal lead to ensure that it is firmly secured.

Loosen

Tighten
Screw Terminal Block
‘,,/

S
™. Signal Lead

Pressure Flap

When an input signal is connected and the DATAQ Instruments Event Recorder software is run, a real time
display of sampled data is shown.

12
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Applying Power
1. Connect the Mini-B USB connection to the DI-160 Unit.
2. Connect the other end of the USB cable to your PC or the provided AC power supply.

3. Plug the AC power supply into any appropriate power source (if not connected to your PC).

Plug into Standard
120 V outlet

AC Adapter

Mini-B USB connector Standard USB

connector

USB Cable
DI-160 Event Recorder

13
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Indicators and Controls

The DI-160 Data Logger has 3 indicators (green LEDs) and 1 push-button control (for start/stop recording to
SD card).

Active LED

The Active LED flashes green once every 4 seconds when recording to the SD card.

If the device is unable to record to the SD card the Active LED will not blink. This may be because of an incor-
rect file format on your SD card. Please see SD Memory.

4 N

( Model DI-160
Ewvent, State, and Count Data Logger

@ | EDATAQ
q O |us= *f INSTRUMENTS uenff: Y
o Batiery www.datag.com
2300 ViIDC or peak AC, ksolated =30 VDT or peak AC,

@' e’ @' @@ #' @0 @)

\ (00000000 ® /

USB LED

The USB LED glows when the USB cable is connected to your PC.

4 N

( Model DI-160
Ewvent, State, and Count Data Logger

O | EDATAQ
q @ |uss *f INSTRUMENTS uenff', D
o Battery www.datag.com
2300 VIO o peai AC, lsaiated 30 VDT or peak AC,

@' @0 ¥'e @'e@'e @0 @0 @)

_ [F000800060800608 /
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Battery LED

The Battery LED glows to show when the battery is charging. The battery can be charged via the USB con-

nection either connected to your PC or to the provided AC adapter. The battery will lose its charge over time -
even when idle. The battery is designed as a backup in case of momentary power failure (24 hour battery life).
Once the battery if fully charged, the Battery LED turns off.

/

~

( Model DI-160
Event, State, and Count Data Logger
O | Actve - .
EDATAQ -
q © Pl NS TRUMENTS Memary D
® Battery www.datag.com
2300 VIDC or peak AC, ksolated =30 VDG or peak AC, non-isolabe

1 2 -3 4 L ] ¥ -, B
@'0 #%e @0 @00 &% @0 @)

\ (PPN OO® /

Start/Stop Push Button

The Start/Stop button is located on the side of the device near the LEDs and the USB connection. Use this
button to start/stop recording to your SD card.

Push Button

-

(
O
q O
O

N

Model DI-160
Event, State, and Count Data Logger
Active . .
EDATAQ o
Ml INSTRUMENTS Memaory
Bat www.datag.com
+300 VDT or peak AC, Isclated VI or pealk AC, Non-so

®'o @' @'e 'eE'o 8% @0 @0

9OV IIDOIIOEY

~

/

To Start recording to your SD card press and hold the button. The Active LED will turn on. Hold the button until
the Active LED turns off. The Active LED will flash green once every 4 seconds when recording to SD.

15



DI-160 Event, State, and Count Data Logger

To Stop recording to your SD card press and hold the button. The Active LED will turn on. Hold the button until
the Active LED turns off. The Active LED will stay off when not recording.

16
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SD Memory

Use any standard SD-style memory card (Please Note: SD HD is not supported) up to 2 GB in size to record
your data (DATAQ Instruments part number 101014-2GS). All data must be recorded to the SD card (you can-
not record to a PC) and the SD card must be formatted to FAT32 file system. FAT32 is the standard format for
SD cards. You can check the file system format of your SD card using Windows to view the properties of the
card. If the file system is not "FAT32" you must reformat the card using Windows.

Note: To reduce battery drain use an SD card with no data stored on it.

Remove the SD card and insert into an SD card reader to access the data files. You can open the file in any
spreadsheet program that accepts csv file format (see Reported Data to view sample output). All files are
sequentially named starting with dataq001.csv. Each recording session creates a new file. If power is lost dur-
ing recording, and the battery backup was either not installed or discharged, you must restart a new recording
session using the start/stop push button, the start recording icon, or the Settings > Start Recording menu
item. The SD memory slot is spring-loaded to ensure the card cannot fall out accidentally. Simply push the SD
card until it catches to install. Once installed, push the SD card in to release it.

Note: Do not remove the SD card during recording.

4 N

N SD Card
Model DI-160

( Event, State, and Count Data Logger A/

o TDATAQ
q O |use 1‘ INSTRUMENTS ey

0O Battery www.datag.com

2300 VIDC or peak AC, ksalated +30 VDG or peak AC, non-isolate
@'c @'e @0 #'ee @0 @0 @)
\ AN SIS /

Access the file directory with the SD Directory icon, the File > Directory menu item, or an SD card reader.

17
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Battery Replacement

Replace your battery if your device will not hold a charge. The battery will lose power over time even when not
in use. Be sure to charge it before ordering another battery. The battery is located on the bottom of the circuit
board. You must disassemble the device in order to replace the battery.

Note: Only replace the battery with a factory-approved replacement (DATAQ Instruments part number
2000130). Installing the wrong type of battery may cause the device to catch fire.

1. Remove the rubber feet on the bottom of the device.

2. Unscrew and remove the bottom screws.

T

rs

Bottom of Device

8 f->({

[ i ==
s e CEL Sl UESC SO | e ETRAS TR P
T T T =y

3. Remove the top casing.

4. Remove the circuit board and flip over to reveal the battery holder.

18
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"“-/ \ Top

f'_q{_—ﬁ. Ef’;;"IE; - ( Circuit

f Board

EEEE N EEEE

U T U U T T UTuUWwUT T Uy oy

‘_-_-_-_'_'—'—-—..
Battery

N i ﬁﬂ -

A=

_/

5. Cut the tie wrap and remove the battery.

6. Replace the battery using a new tie wrap and reassemble the device.
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Software

The DI-160 Event Recorder setup software is included with the purchase of your DI-160 Event, State, and
Count Data Logger. Configure channels, sync the clock to your PC, set the sample interval, and start/stop
recording to the SD card with the DATAQ Instruments Even Recorder Software

Please Note: This software does not allow you to record data recorded with the DI-160 directly to your PC.
Data can only be recorded to the SD card.

Install the software via the DATAQ Instruments web site (www.datag.com/160).

View Installation Instructions
View the Main Screen
View the Channel Settings Screen

20
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Software Installation

1. Disconnect ALL DATAQ Instruments USB devices from your computer.

2.Download the DI-160 Event Recorder software from http://www.datag.com/160.

3. Click on the Download Now button.

4.Save the file to your local hard drive.

5.Double-click on the downloaded file (new160.EXE) to extract the program and begin software installation.
6.Follow the on-screen prompts and enter any required information.

7. Software installation is complete - you will now see a “Successful Installation” box - click OK to exit.

You can now plug the device(s) into your PC. Click on the appropriate program group (specified above —
default is Start > Programs > DATAQ) and click on “DATAQ Instruments Event Recorder” to start the pro-
gram.

21
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Main Screen

Plug the DI-160 into a PC and run the software from the menu group Start > Programs > DATAQ >
DATAQ Instruments Event Recorder (unless you specified a different location during installation).

Once open, the main window will immediately display the data being sampled by the instrument at 1 sample
per second. The sample rate displayed here cannot be changed in setup mode while the actual sample rate
recorded to SD memory can. When placed in the record mode by the software the main screen display
updates at the programmed rate. It's only fixed at once per second if the DI-160 is recording at once per sec-
ond or not recording at all. The main display window provides important information about the device and its
setup.

Click on an area of the below screen shot or use the links under the image to jump to the article regarding that
function or display.

Please Note: The Event Recorder software automatically shuts down when you disconnect the DI-160 from
your computer.

Bi Dataq Event Recorder

File  Settings  Help

@ || O |
Channel # 1 Hi 2 Hi JHi 4 Hi 4 Lo B Lo T Lo g Lo
Function 5T B HS 5T B A 5T B
Local Date and Time CHM1 CHMZ  CHM3Z  CHR4  CHRE  CHRE  CHMY  CHMNE
2010-09-17 10:24:04 1] 1] novz2 1] 1 nnzz2 1] 1] ~
2010-09-17 10:24:05 1] 1] noen 1] 1 nnzz 1] 1]
2010-09-17 10:24:06 1 1] o449 1] 1 nnzz 0 1]
2010-09-17 10:24:07 1 1] noar 1] 1 o0z 1] 1]
2010-09-17 10:24:08 1 1] n0e 1] 1 ooz 1] 1]
2010-09-17 10:24:09 0 1] oo449 1] 1 onzs3 0 1]
2010-09-17 10:24:10 ] 1] no&0 n 1 nnzz ] 1]
2010-09-17 10:24:11 ] 1 o449 1] 1 nnzz ] 1]
2010-09-17 10:24:12 0 1 noa0 1] 1 nozo 0 1]
2010-09-17 10:24:13 0 1 aoa0 1] 1 nnzz 0 1
2010-09-17 10:24:14 1] 1 novz 1] 1 nozo 1] 1
2010-09-17 10:24:14 1] 1 o049 1] 1 oooo 1] 1
2010-09-17 10:24:16 1] 1 noso 1] 1 oo 1] 1
2010-09-1710:24:17 1 1] o049 1] 1 oo 1] 1
2010-09-17 10:24:18 1 1] noey 1] 1 oooo 1] 1
2010-09-17 10:24:19 1 1] o0 1] 1 oooo 1] 1]
2010-09-17 10:24:20 1] 1] o049 1] 1 oo 1] 1]
2010-09-17 10:24:21 1] 1] oooo 1] 1 nooo 1] 1]
2010-09-17 10:24:22 1] 1] oooo 1] 1] oooo 1] 1]
2010-09-17 10:24:23 1] 1] nooo 1] 1] nooo 1] 1]

"
DATAQ DI-160: connecked on COME | MODE: Setup

Menu ltems
Icons

22
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Channel Number
Channel Function
Time Setting

Time and Date Stamp
Channel Annotation
Data Display
Connection Settings
Mode

23
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Menu

There are three menu items: File; Settings; and Help.

Menu i Dataq Event Recorder
File  Settings  Help }

A AL |
Channel # 1 Hi 2 Hi 3 Hi 4 Hi alo B Lo 7 Lo g Lo
Function ST EY HS ST EY A ST EY
Local Date and Time CHM1 CHMZ  CHM3Z  CHM4  CHRE  CHME  CHMT CHRE
2010-09-17 10:24:04 1] 1] oovz 0 1 nozz 1] 1] .
2010-09-17 10:24:08 1] 1] oos0 0 1 nozz 1] 1] M
2010-09-17 10:24:06 1 1] oo44 0 1 nozz 1] n
2010-09-17 10:24:07 1 1] oosT 0 1 ooz 1] 1]
2010-09-17 10:24:08 1 1] 00E61 0 1 noz1 1] 1]
2010-09-17 10:24:09 1] 1] oo44 0 1 noz3 1] 1]
2010-09-17 10:24:10 1] 1] oos0 i 1 nozz 1] 1]
2010-09-17 10:24:11 1] 1 oo44 0 1 nozz 1] 1]
2010-09-17 10:2412 1] 1 oosn 0 1 nozo 1] 1]
2010-09-1710:24:13 1] 1 oosn 0 1 nozz 1] 1
2010-09-17 10:24:14 1] 1 oovz 0 1 nozo 1] 1
2010-09-17 10:24:14 1] 1 o044 0 1 noon 1] 1
2010-09-17 10:24:16 1] 1 oosn 0 1 oot 1] 1
2010-09-17 10:2417 1 1] oo44 0 1 oot 1] 1
2010-09-17 10:24:18 1 n 0067 0 1 noon n 1
2010-09-17 10:24:149 1 1] oos0 0 1 noon 1] 1]
2010-09-17 10:24:20 1] 1] oo44 0 1 oot 1] 1]
2010-09-17 10:24: 1 1] 1] ooon 0 1 noon 1] 1]
2010-09-17 10:24:22 1] 1] ooon 0 1] noon 1] 1]
2010-09-17 10:24:23 1] 1] ooon 0 1] noon 1] 1]

v
DATAD DI-160; connected on COMS | MODE: Setup

File Menu

The File Menu has two items: Directory and Exit. The Directory menu item provides a quick view of the data
files stored on your installed SD card. The Exit menu item exits the program - exiting the program will not stop
recording to your SD card.

i Dataq Event Recorder

File | Settings  Help
(¥ Directary ]

s 1THi  2Hi  3Hi  4Hi &Lo  6Lo 7Lo 8Lo
Function ST EY HS ST EY  AC ST EY
UTC Date and Time CHN1 CHNZ CHN3 CHN4 CHNS CHNE CHNT CHNE
|'-.II-I'1 NNl 20484220 mn mn nnrn mn mn nnrn mn mn .
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Settings Menu
The Settings Menu has three items: Channel Settings, Start Recording, and Stop Recording. Channel set-

tings opens the Channel Settings screen where you can modify all settings available on the device. The Start
Recording and Stop Recording menu items allow you to Start/Stop recording to the SD card.

B Dataq Ewvent Recorder EIIEI@
File | Settings | Help
Ci | @ Channel Settings ]

My Start Recarding i 3Hi 4Hi  &Lo  BLo TLo  8Lo
HE ST EY  AC ST EY

UTC Cramegrmrrimme wErrEHN2  CHMN3  CHMA  CHNS  CHME  CHMT  CHMS
|“.l|'|-1 nnl 2N A8-47-27 n n nrann n n nrann n n re
Help Menu

The Help menu has two items: Help and About. The Help menu item provides access to the help files. The
About menu item provides information regarding hardware and software revision numbers as well as the
device serial number and manufacture date.

Bi Datag Event Recorder E||E|[E|

File  Settings | Help
i@ | © | | rer |

Chahnel # —— i 3Hi 4Hi  &Lo  BLo TLlo 8lo
Function 5T EvY HS ST EY  AC ST EW

UTC Date and Tirme CHMT CHNZ CHNZ CHM4 CHNS CHME CHNT  CHNE
|".'I'I'1 N-Na-a 4 5-A0-44 ] ] Inininlal ] ] Inininlal ] ] re
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Icons

There are 4 icons directly under the menu items: SD Card Directory; Channel Settings; Start Button; and Stop
Button.

i Datag Event Recorder

lcons : :
File  Settings Help

N - NG — |
Channel # 1 Hi 2 Hi 3 Hi 4 Hi alo B Lo TlLo 2Lo
Function ST EY HS ST EV AT ST EY
Local Date and Time CHM1  CHMZ CHM3 CHM4 CHMS CHME CHMT  CHRME
2010-09-17 10:24:04 1 1 norvz 1 1 nozz 1 1 L
2010-09-17 10:24:04 1 1 noeo 1 1 nozz 1 1
2010-09-17 10:24:08 1 1] nn4q 1] 1 nozz 1 1
2010-09-17 10:24:07 1 1 noay 1 1 oz 1 1
2010-09-17 10:24:08 1 1 Q061 1 1 o1 1 1
2010-09-17 10:24:09 1 1] nn4q 1] 1 noza 1 1
2010-09-17 10:24:10 1 n nneo n 1 nozz 1 1
2010-09-17 10:24:11 1 1 no4q 1] 1 nozz 1 1
2010-09-17 10:24:12 1 1 anao 1] 1 nozo 1 1
2010-09-17 10:24:13 1 1 nnan i 1 nozz 1 1
2010-09-17 10:24:14 1 1 norvz 1 1 nozo 1 1
2010-09-17 10:24:14 1 1 no4q 1 1 Qooo 1 1
2010-09-17 10:24:16 1 1 anao 1 1 nom 1 1
2010-09-17 10:247 1 1 no4q 1 1 nom 1 1
2010-09-17 10:24:18 1 1 noey 1 1 nooo 1 1
2010-09-17 10:24:149 1 1 0e0 1 1 Qooo 1 1
2010-09-17 10:24:20 1 1 no4q 1 1 nom 1 1
2010-09-17 10:24:21 1 1 oo 1 1 Qooo 1 1
2010-09-17 10:24:22 1 1 oo 1 1] Qooo 1 1
2010-09-17 10:24:23 1 1 nooo 1 1] nooo 1 1

w
DATAC DI-160; connected on COMS | MODE: Setup

¥ SD Card Directory

The SD Card Directory show the directory of the SD card installed in the DI-160. Name, size, and date/time
the file was closed is provided. This is the same as using the menu item File > Directory. Please Note: It is
not possible to open or read any files contained on the SD memory from this application.

@ Channel Settings

Click on the Channel Settings icon to open the Channel Settings dialog. This is the same as using the menu
item Settings > Channel Settings.

Start/Stop Icons

Use the Start/Stop buttons to begin recording to the SD card. Click on the green button to begin recording.
Click on the red button to stop recording. This is the same as using the menu items Settings > Start Recording
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DI-160 Event, State, and Count Data Logger

and Settings > Stop Recording.

Start Button: O

Stop Button: e
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DI-160 Event, State, and Count Data Logger

Channel Number

The channel number is displayed at the head of each column of data in the main window.

B Dataq Event Recorder

Fil=  3ettings  Help
Channel Number P | | ® O |
—_—
Channel# ™ 1Hi 2Hi 3Hi 4Hi Alo  GLo  7lo  &Lo
Function ST Ev HS 5T Ev AC 5T Ev
Local Date and Time CHM1  CHMZ CHM3 CHM4  CHMS CHME CHMT  CHME
2010-09-17 10:24:04 0 0 oov2 o0 1 o2z 0 0 A
2010-09-17 10:24:05 0 0 oogo 0 1 o2z 0 0
2010-09-17 10:24:06 1 ] oo4s 1 o2z 0 ]
2010-09-17 10:24:07 1 0 oosy 0 1 0021 0 0
2010-09-17 10:24:08 1 0 0061 0 1 0021 0 0
2010-09-17 10:24:09 0 ] o4 1 0oz3 o ]
2010-09-17 10:24:10 0 ] ooeo0 0 1 oozz o 0
2010-09-17 10:24:11 0 1 o4 1 0ozz 0 i
2010-09-17 10:24:12 0 1 oos0 1 oozo 0 i
2010-09-17 10:24:13 0 1 ona0 0 1 oozz 0 1
2010-09-17 10:24:14 0 1 oov2 o0 1 oozo 0 1
2010-09-17 10:24:15 0 1 oo4s 0 1 oooo Qo 1
2010-09-17 10:24:16 0 1 ooso 0 1 0001 0 1
2010-09-17 10:24:17 1 0 oo4s 0 1 000 0 1
2010-09-17 10:24:18 1 0 0067 0 1 pooo a 1
2010-09-17 10:24:19 1 0 oogo 0 1 oooo Qo 0
2010-09-17 10:24:20 0 0 oo4s 0 1 0oo 0 0
2010-09-17 10:24:21 0 0 oooo 0 1 oooo Qo 0
2010-09-17 10:24:22 0 0 oooo o0 0 oooo Qo 0
2010-09-17 10:24:23 0 0 oooo 0 0 oooo o 0
W
I‘ DATAQ DI-160; connecked on COMS | MODE: Setup
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DI-160 Event, State, and Count Data Logger

Channel Mode

The channel mode is displayed just under the Channel number in the main window. It displays what mode the
channel is currently configured for (ST, EV, HS, or AC).

Bi Dataq Event Recorder

File  Settings Help
(0| O |
Channel Setting Shannn 3 THi  2HI  3Hi  4H &lo 6lo 7La 8Lo

Function ST EY HS =1 EY A =1 EY
Local Date and Time CHRT  CHMZ  CHW3I CHK4  CHMS CHME CHREF  CHME
2010-09-17 10:24:04 1] 1] ooy 1] 1 aozz ] ] -
2010-09-17 10:24:04 1] 1] Q0sn 1] 1 aozz ] ]
2010-09-17 10:24:06 1 n o044 n 1 oozz ] 1]
2010-09-17 10:24:07 1 1] nos7 1] 1 ooz ] ]
2010-09-17 10:24:08 1 1] 0061 1] 1 ooz ] ]
2010-09-17 10:24:09 1] 1] Q044 1] 1 o023 n n
2010-09-17 10:24:10 1] 1] Q0sn 1] 1 aozz ] 1]
2010-09-17 10:24:11 1] 1 o044 1] 1 aozz ] 1]
2010-09-17 10:24:12 1] 1 nosn n 1 oozo ] 1]
2010-09-17 10:24:13 1] 1 nosn 1] 1 oozz ] 1
2010-09-17 10:24:14 1] 1 noyz 1] 1 oozo ] 1
2010-09-17 10:24:14 1] 1 no44 1] 1 ooon n 1
2010-0917 10:24:16 1] 1 Q0sn 1] 1 oo ] 1
2010-09-17 10:24:17 1 1] Q044 1] 1 oo ] 1
2010-09-17 10:24:18 1 1] 06T 1] 1 ooon ] 1
2010-09-17 10:24:149 1 1] 0080 1] 1 ooon ] ]
2010-09-17 10:24:20 1] 1] o044 1] 1 oo ] ]
2010-09-17 10:24: 1 1] 1] noon 1] 1 ooaon ] ]
2010-09-17 10:24:22 1] 1] noon 1] 1] ooon n n
2010-09-17 10:24:23 1] 1] noon 1] 1] oonn ] ]

w

I| DAaTAD DI-160; connecked on COMS | MODE: Setup

ST means the channel is configured for the State Mode.
EV means the channel is configured for the Event Mode.

HS means the channel is configured for the High Speed Counter Mode.

AC means the channel is configured for the AC Counter Mode.

Use the Channel Settings dialog to change the configuration of a channel.

See Choosing Channel Mode to determine which mode to select for a given channel.
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Channel Annotation

User-defined (up to 4 characters) channel annotation is displayed directly below the Channel Function in the
main window.

i Dataq Event Recorder

File  Settings  Help
8.6 |
_ Channel # 1 Hi 2 Hi 3 Hi 4 Hi 5Lo B Lo 7 Lo 8Llo
Channel Annotation netion 5T = Hs 5T Ev AC ST EV
Local Date and CHM1T  CHMZ2  CHM3  CHM4  CHMS CHME  CHMY  CHME
2010-08-17 10:24:04 I Il noyz2 Il 1 oo2z 0 I L
2010-08-17 10:24:05 n i 0060 n 1 oozz 0 n
2010-08-17 10:24:06 1 il no49 i 1 gozz 0 I
2010-08-17 10:24:07 1 I nos7 I 1 oozt 0 I
2010-08-17 10:24:08 1 I 00E1 I 1 oozt 0 I
2010-08-17 10:24:08 I 1] no4a9 i 1 ooz3 0 I
2010-08-17 10:24:10 I i 0060 i 1 gozz 0 a
2010-09-17 10:24:11 I 1 no49 i 1 gozz 0 I
2010-08-17 10:24:12 1] 1 nos0 il 1 onzo 0 1]
2010-08-1710:24:13 n 1 noso0 il 1 onzz 0 1
2010-08-17 10:24:14 I 1 nosz I 1 ooza 0 1
2010-09-1710:2415 I 1 no49 I 1 goon 0 1
2010-08-1710:24:16 I 1 noso0 I 1 ooo1 0 1
2010-08-17 102417 1 I no49 I 1 ooo1 0 1
2010-08-1710:24:18 1 a 0BT a 1 ooon 0 1
2010-09-17 10:24:18 1 I n0g0 I 1 ooon 0 I
2010-08-17 10:24:20 1] 1] no4ag9 1] 1 0oo1 0 1]
2010-09-17 10:24:1 a I nooo I 1 ooon 0 I
2010-08-17 10:24:22 I I nooo I 0 goon 0 I
2010-08-17 10:24:23 I I nooo I 0 ooon 0 I
w
DATAQ DI-160: connected on COMS | MODE:  Setup

Use the Channel Settings dialog to change the channel annotation.
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Time Setting

The user-specified time setting is displayed in the upper left-hand portion of the main window just under "Func-
tion." Local or UTC (Coordinated Universal Time) date and time stamps can be displayed and stored to data
files.

B Dataq Event Recorder

File  Settings  Help
v | S |
Channel # 1Hi 2Hi 3Hi 4Hi 5Lo G6BLo 7Lo  8lo
Function ST EV HS ST Ev  AC T EV
Local Date and Tifde  CHN1 CHN2 CHN3 CHN4 CHNS CHNB CHN7 CHNE
Time Setting 2010-09-17 10:24:04 0 0 007z 0 1 0022 0 0 A
2010-09-17 10:24:05 0 0 0060 O 1 0022 0 0
2010-08-17 10°24:06 1 0 0043 1 0022 0 0
2010-08-17 10:24:07 1 0 0057 0 1 0021 0 0
2010-08-17 10°24:08 1 0 0061 0 1 0021 0 0
2010-08-17 10°24:09 0 0 0043 0 1 0023 0 0
2010-08-17 10:24:10 0 0 0060 0 1 0022 0 0
2010-08-17 10:24:11 0 1 0043 0 1 0022 0 0
2010-08-17 102412 0 1 00s0 o 1 0020 0 0
2010-08-17 10°24:13 0 1 0050 0 1 0022 0 1
2010-08-17 102414 0 1 0072 0 1 0020 0 1
2010-09-17 10:2415 0 1 0043 0 1 0000 0 1
2010-09-17 10:2416 0 1 0050 0 1 00l 0 1
2010-09-17 10:2417 1 0 0043 0 1 0001 0 1
2010-09-17 10:2418 1 0 0067 0 1 0000 0 1
2010-09-17 10:24:19 1 0 0060 O 1 0000 0 0
2010-09-17 10°24:20 0 0 0043 0 1 0001 0 0
2010-09-17 10:24:21 0 0 0ooo o 1 0000 0O 0
2010-08-17 10:24:22 0 0 0ooo o 0 0000 0 0
2010-08-17 10°24:23 0 0 0ooo o 0 0000 0 0
W
DATAD DI-160: connected on COMS | MODE: Setup

Use the Channel Settings dialog to change the time setting.

Please Note: Time settings are lost when power is completely lost (i.e., when power is lost and the battery
backup dies).
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Time and Date Stamp

The time and date stamp of each data sample is displayed in the left-most column in the main window.
Date/Time is shown in either UTC or Local (setting can be changed in the Channel Settings dialog). The time
configuration is displayed directly above the time/date stamps.

i Dataq Event Recorder

File  Settings  Help
9|6 |
Channel # 1Hi  2HI  3Hi  4Hi &Lo  6Lo 7Lo  &Lo
Function ST EY HS ST BV  AC 8T EV
Local Date and Time  CHM1  CHNZ CHNM3 CHM4 CHNS CHNG CHNT  CHNE
J010-06-17 10:24:04 0 0 007z 0 1 002z 0 1~
I010-08-17 10:24:05 0 0 00ED 0 1 00z 0 0
: 3010-08-17 10:24:06 1 0 0048 1 0zz 0 0
TG Samp I010-08-17 10:24:07 1 0 0057 0 1 0021 0 0
2010-08-17 10:24:08 1 0 00E1 0 1 0z 0 0
2010-08-17 10:24:08 0 0 0043 1 00z3 0 0
2010-08-17 10:24:10 0 0 0060 1 00zz 0 0
I010-06-17 10:24°11 0 1 0043 D 1 002z 0 0
I010-08-17 10:24:12 0 1 0050 @ 1 00z0 0 0
I010-06-17 10:24°13 0 1 0050 D 1 002z 0 1
I010-08-17 10:24:14 0 1 0072 0 1 0020 0 1
I010-08-17 10°24°15 0 1 0048 0 1 0000 0 1
I010-08-17 10:24:16 0 1 0050 0 1 ooot 0 1
I010-08-17 10:2417 1 0 0048 0 1 000t 0 1
I010-08-17 10:24:18 1 0 0067 O 1 0ooo 0 1
I010-08-17 10:24:19 1 0 0060 O 1 0000 0 0
I010-08-17 10:24:20 0 0 0048 0 1 0001 o 0
2010-08-17 10:24:21 0 0 oo 0 1 0ooo 0 0
I010-08-17 10:24:22 0 0 0000 0 0 0000 0 0
010-08-17 10:24:23 0 0 oo o 0 00O o 0
b
DATAD DI-160; connected on COMS | MODE: Setup

Please Note: Time settings are lost when power is completely lost (i.e., when power is lost and the battery
backup dies).
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Data Display

Sampled data is shown in real time in the main window. For display purposes, the sample interval is always
shown at 1 second on this screen (the actual sample interval recorded to disk is changed in the Channel Set-
tings dialog). A point of interest may be highlighted on this screen (highlights the row in bright yellow) for closer
analysis (and to "freeze" the frame) by clicking any row of data. This does not pause recording to SD memory
- it just pauses the display.

i Dataq Event Recorder

File  Settings  Help
ACiE AR -] |
Channel # 1 Hi 2 Hi A Hi 4 Hi aLlo 6 Lo 7 Lo g Lo
Function ST B HS ST B A ST B
Local Date and Time CHRA1 CHRMZ  CHRZ  CHM4  CHMAS  CHME  CHRF CHRE
2010-09-17 10:24:04 ] ] oovz 1] 1 nozz ] ] ~
2010-09-17 10:24:05 ] ] 00E0 1] 1 nozz ] ]
2010-09-17 10:24:06 1 1] o049 1] 1 nozz ] 1]
2010-09-17 10:24:07 1 ] ooay 1] 1 oozt ] ]
2010-09-17 10:24:08 1 ] 00e1 1] 1 oozt ] ]
2010-09-17 10:24:09 ] 1] on49 1] 1 0023 ] 1]

Data 00-08-17 10:24:10 0 0 ool o 1 oozz 0 0
2010-09-17 10:24:11 ] 1 o049 1] 1 nozz ] 1]
2010-09-17 1002412 ] 1 o0ao0 1] 1 nozo ] 1]
2010-09-1710:24:13 1] 1 onsn 1] 1 nozz 1] 1
2010-09-17 10:24:14 ] 1 oovz 1] 1 nozo ] 1
2010-09-17 10:24:15 ] 1 o049 1] 1 aooo ] 1
2010-09-17 10:24:16 ] 1 00a0 1] 1 noot ] 1
2010-09-17 10:2417 1 ] o049 1] 1 noot ] 1
2010-09-17 10:24:18 1 ] ooevy 1] 1 aooo ] 1
2010-09-17 10:24:19 1 ] 00s0 1] 1 aooo ] ]
2010-09-17 10:24:20 ] ] o449 1] 1 nood ] ]
2010-09-17 10:24:21 ] ] oooo 1] 1 nooo ] ]
2010-09-17 10:24:22 ] ] oooo 1] ] nooo ] ]
2010-09-17 10:24:23 ] ] oooo 1] ] aooo ] ]

v
DATAD DI-160: connected on COMS | MODE: Setup

33



DI-160 Event, State, and Count Data Logger

Connection Status

The connection settings displays the COM port you are connected to. If this display reads "COM1 already in
use" close the program, connect the device to your USB port and restart the program. Please Note: This is a
virtual COM port that is hooked by the DI-160's USB driver. No actual connection is made to a PCs physical
COM port, noris a physical COM port on the PC required for proper operation.

i Dataq Event Recorder

File  Settings Help
(9O |
Channel # 1 Hi 2 Hi I Hi 4 Hi Alo A Lo 7Lo glo
Function ST = HS ST = AC ST =
Local Date and Time CHR1  CHMZ2  CHR3  CHR4  CHRAE  CHBE  CHRY  CHRE
2010-09-17 10:24:04 i 1] noyz 1] 1 nozz 1] 1] -
20M0-09-17 10:24:08 il i 0060 i 1 nnzz il il
2010-09-1710:24:06 1 1] n04s9 1] 1 o2z 1] 1]
2M0-09-17 10:24:.07 1 i noay i 1 o0 i i
2010-09-17 10:24:.08 1 1] 0061 1] 1 o021 1] 1]
2M0-09-17 10:24:049 1] n no4g 1] 1 nnz3 il 1]
2010-09-17 10:2410 i 1] 0060 1] 1 o2z 1] 1]
20M0-09-17 10:24:11 1] 1 no4g 1] 1 nnzz i 1]
2010-09-1710:2412 i 1 a0a0 1] 1 nozo 1] 1]
2M0-09-17 102413 il 1 n0an 1] 1 nnzz il 1
2010-09-1710:24:14 i 1 noyz 1] 1 nozo 1] 1
20M0-09-1710:24:158 1] 1 noay i 1 nooo i 1
2010-09-17 102416 i 1 noan 1] 1 oom 1] 1
200-09-17 102417 1 i noay i 1 oo i 1
2010-09-1710:2418 1 1] 0oy 1] 1 oooo 1] 1
20M0-09-1710:24:149 1 i noen i 1 oooo i i
2010-09-17 10:24:20 i 1] no4g 1] 1 oom 1] 1]
2010-09-17 10:24:21 1] i nooo i 1 oooo i i
2010-09-17 10:24:22 i 1] nooo 1] 1] oooo 1] 1]
2010-09-17 10:24:23 i 1] nooo 1] 1] nooo 1] 1]
Connection "
Status
DATAD DI-160; connected on COMSE | MODE: Setup
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Mode

The mode display shows the current state of the instrument. Setup mode is when you are configuring the
device for recording.

i Dataq Event Recorder &|
File  Settings  Help
| | O |
Channel # 1 Hi 2 Hi 3 Hi 4 Hi flo B Lo 7 Lo g Lo
Function 5T EY HS 5T EY AC ST EY
Local Date and Time CHM1 CHMZ  CHM3I  CHM4  CHHME  CHRME CHMY  CHRE
2010-08-17 10:24:04 n ] noyz 1 1 nnzz n n .
2010-08-17 10:24:05 1] 0 nos0 1 1 nnzz n n
2010-08-17 10:24:06 1 ] o045 1] 1 oozz n n
2010-09-17 10:24:07 1 1] nasy 1] 1 ooz 1] 1]
2010-08-17 10:24:08 1 ] Q061 0 1 a0z n n
2010-08-17 10:24:08 1] ] no49 1] 1 0023 n n
2010-08-17 10:24:10 1] ] naso0 i 1 oozz 1] 1]
2010-08-17 10:24:11 1] 1 no4s i 1 oozz 1] 1]
2010-08-17 10:24:12 n 1 noaso 0 1 00zo n n
2010-08-17 10:24:13 1] 1 naso 0 1 oozz n 1
2010-08-17 10:24:14 n 1 noy2 1 1 anzo n 1
2010-08-17 10:24:15 1] 1 no4s 1 1 oo 1] 1
2010-08-17 10:2416 n 1 naso 1 1 aoo n 1
2010-08-17 10:2417 1 0 no49 1 1 aom n 1
2010-08-17 10:24:18 1 0 nasy n 1 aooo n 1
2010-08-17 10:24:18 1 0 nos0 1 1 nooo n n
2010-09-17 10:24:20 1] ] no4a9 1] 1 oo 1] 1]
2010-08-17 10241 1] 0 Qooo 1 1 aooo n n
Mode 2010-08-17 10:24:22 n 0 nooo 1 n aooo n n
010-08-17 10:24:23 1] 0 nooo 1 1] oo 1] 1]
L
DATAQ DI-160; connected on COME MODE: Setup

Recording to File: filename.csv means the device is recording to the SD and provides the filename. For exam-
ple:

MODE;  Recording ko FILE: dataglog,csy
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Channel Settings

The Channel Settings Dialog allows you to change the device name, enter a comment for the device, change
the sample interval, set the time, set the maximum number of rows to populate in the csv file, and configure

channels.

Cevice Name DATAR Interval |1 Sec. v
Camment DI-160 uTC

bax Rows () E5,000 ) 1,000,000

Chanmels

CHM1 1 (&) State O Event () HS Counter ) AC Counter
CHNZ 2 () State (5 Event
CHM3 3 (O State (O Event (%) HS Counter () AC Courter
CHMN4 4 (&) State () Event
CHMA & () State (%) Event () HS Counter () AC Counter
CHME E (O State () Event () HS Counter (33 AC Counter
CHMNT 7 (% State () Event
CHMNE 8 (O State (&) Event

Change Device Name

Dewvice NMame DATAD

Click on the dialog box and enter a new device name up to 8 ASCII characters.

Change the Device Comment

Comrment Cl-160

Click on the dialog box and enter a new device comment up to 12 ASCII characters.
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Change the Sample Interval

Interval

Select a new sample interval from the drop-down box. Select from the following: 1 Sec., 2 Sec., 5 Sec., 10
Sec., 15 Sec., 30 Sec.; 1 Min., 2 Min., 3 Min., 4 Min., 5 Min., 10 Min., 15 Min., 30 Min.; 1 Hr., 2Hr., 4 Hr., 6
Hr., 8 Hr., 12 Hr., 24 Hr. All channels will report values based on the selected sample interval.

Set the Time
uTcC

The time stamp reported by the device can be synchronized with your PC or stay in standard UTC time.

Uncheck the UTC checkbox to sync the device with your PC.

Check the UTC checkbox to leave the device at UTC time.

Note: If power is lost, the local time setting will be lost as well.

Set Max Rows

hdax Fiows () E5,000 3 1,000,000

Set the maximum number of rows to populate in a spreadsheet. Some spreadsheet programs have a limit of
about 65,000 rows in a single spreadsheet, for example, prior to 2007, Microsoft Excel has a maximum of 65,
536 rows. The latest versions of Excel can contain a million or more. If you are going to be recording for a long
period of time and at a high sample rate, be sure to check the limits of your spreadsheet program before chang-
ing this to 1,000,000.

Configure a Channel

CHM1 1 (%) State O Event (O HS Counter O AC Counter

Click in the white channel annotation text box to change the channel annotation and enter up to 4 ASCII char-
acters.

Channel Annotation Text Box

CHMA 1 (& State O Event (O HS Counter () AC Counter

Click on the channel checkbox to enable/disable a channel.
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Channel Enable/Disable Checkbox

CHM1 1 (& State O Event (O HS Counter () AC Counter

Select a radio button to set the channel function. Configure each channel as either a State, Event, High Speed

Counter, or AC Counter. Only 3 total channels may be counter channels (AC or HS) while channels 4 and 8
cannot be configured as counter channels. See Choosing Channel Mode to determine which mode to select
for a given channel.

Channel Function Selection Radio Buttons

CHM1 1 (&) State O Event () HS Counter ) AC Counter

Configure the Device

Click on the OK button to save the settings to the device.
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Choosing Channel Configuration Mode

Use the following chart to determine which mode to select for which channel:

DI-160 Channel Con-
figuration Mode

Applied Signal DI-160 Channel Selection if you want to know...

High Voltage | Low Voltage

Description Threshold | (HV) Channels | (LV) Channels | When
14 5.8 Long | Many
DC Level Oto 3V ‘/
— T T  Change +300V
State CH_St
J—L Pulse Oto — Counter
(8 KHz max, 3V /
> 250 ps) 300V
AC Line \2 ?:S 3V ‘/ Event AC
(50/60 Hz) —— Counter
max. B
Switch clo- Event
sure n/a n/a ./
o3 (Built-in pull-
up)
HS
TTL level As
TTL . honges OV 18V \/ State >
TTL Pulse
TTL| (kHzmax, 030v 1.8V .\/
- >250 us)

The following graphic may help to further demonstrate the relationships between channel modes.
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o Interval 4 2 3 4

< i |

Example 1 7] | I

Event
State
HS Count

DE=
g oy |
L1 1 |
=222
ool
i L
A
53
=
58

 A—
-

Example 2 _|
Event 1 1
State H @ H R&apinrted
HS Count 0 0 1 BES

Example 3 _|

Event
State
HS Count

Example 4 _|

Event
State
HS Count

-
Time MM DDY¥YYY  MMDDYYYY MMDDYYYY  MMDDYYYY MM DDYYYY

Stamp HH MM S5 HH MM 55 HH MM 55 HH MM 55 HH MM 55
+0i +1i +2 +3i +4]
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State Mode

Use the State Mode to determine how long an event lasts. A channel configured in the State mode only sam-
ples at the end of a sample interval. An example would be a machine was powered on at 9:00 AM, and
remained on until 12:00PM. It was powered back on at 1:00 PM and remained on until 5:00 PM.

State mode only reports a 0 or 1 for each sample interval.
Use the following graphic as an example:

o Interval 4 2 3 4
— | ———»

I_I L
[0] [0] [0] Reported States
Time  MMDDYYYY MMDDYYYY MMDDYYYY MMDDYYYY MMDDYYYY
Stamp HH MM S5 HH MM SS HH MM SS HH MM S5 HH MM S5
+0i +1i +2i +3i +4i

Note: When sampling an AC line waveform, should the value of the applied waveform be approximately lower
than the trigger threshold when the sample interval times out, the DI-160 will erroneously indicate that power
was removed for the entire sample interval. To overcome this problem use the Event Mode to reliably report
on/off times when monitoring an AC waveform.

AC Line \
IIII||‘||J|.|| |"" [,

| m
!
Dropout |

State_____ | IJ
| e

) ) ! A Channel programmed for
I | I State could dropout if the
sample interval times out
| | | when the value of the ap-
plied AC waveform is less
| | | | than the trigger threshold.
1+0 1+1 142 143

Event

Sample Interval = 1
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Event Mode

Use the Event mode to record when an event occurs. An Event is a single occurrence within a sample inter-
val. Even though multiple events may occur within a sample interval, only one will be recorded. Only leading
edge transitions are reported. Falling edge transitions are ignored. For example, a machine gets turned on dur-
ing the sample interval.

Event mode only reports a 0 or 1 (whether or not a signal was on during the sample interval) for each sample
interval.

Use the following graphic as an example:

0 Interval 1 2 3 4
— ——

L I Y M ,
[0 Reported Events
Time MM DD YYYY MM DD YYYY MM DDYYYY MM DD YYYY MM DD ™YY
Stamp HH MM 55 HH MM 55 HH MM 55 HH MM 55 HH MM 55
+0i +1i +2§ +3i +4i
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High Speed Counter Mode

Use the High Speed Counter Mode to find the sum of the number of events occurring within a sample interval.
For example, a machine produces an average of 80 parts per minute over 420 total minutes of operating time
(7 hours). The maximum and minimum run rates were 120 and 62 parts per minute respectively.

High Speed Counter mode reports an integer from 0 to 9999 except when recording at a sample interval of 1
second where the maximum counts that can be recorded is 8192.

Use the following graphic as an example:

0 Inteyval 1 2 3 4
— | ——

-l I_I T
1] [0] Reported HS Counts
Time MMDDYYYY MMDDYYYY MMDDYYYY MMDDYYYY MMDD YYYY
Stamp HH MM SS HH MM S5 HH MM SS HH MM S5 HH MM S5
+0i +1i +2§ +3i +4i

See also: HS vs. AC Counter Modes
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AC Counter Mode

Use the AC Counter Mode to count AC power on/off within a sample interval. This mode is optimized to ignore
50/60 Hz power line transitions and to change state only when power is removed or applied. For example, a
120 VAC pump turned on 5 times during a sample interval of 30 minutes.

AC Counter mode reports an integer from 0 to 9999 except when recording at a sample interval of 1 second
where the maximum counts that can be recorded is 8192 (it is highly unlikely that an AC channel would ever
turn on/off more than 8192 times in a second).

Use the following graphic as an example:

| A |
50/60 Hz I

L |
: 5 AC Counts

! ! Reported

L - — — — —SampleInterval — - — - — — — — — — — — -

AC Counter

See also: HS vs. AC Counter Modes
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AC vs HS Counter Modes

The decision to apply the DI-160’s HS (high-speed) or AC (alternating current) counter mode depends upon
what information is desired from the measurement. The high-speed counter mode is used when you need to
total each pulse that occurs within a sample interval. A flow sensor with a pulsed output is a good example,
where each pulse represents an incremental flow value and therefore carries information. But what if you're
interested only in the number of times a 120V/60Hz fan by was activated within a six-hour sample interval?
Use of the HS counter mode in this situation yields the number of 60 Hz pulses that occurred during that time
—not exactly what you want. The AC counter mode is optimized to ignore 50/60 Hz power line transitions and
to change state only when power is removed or applied. Applying the AC Counter mode to the fan application
provides exactly the information you need — the number of times the fan activated within successive six-hour
periods.

50/60 Hz l

HS Counter MMMM ”W ”‘.H.H HJ_SD HS Counts
Reported

AC Counter J u J_—S AC Counts
Reported

Sample Interval
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Reported Data

Access recorded data by removing the SD card from the DI-160 and inserting it into any SD card reader (data
is not accessible directly from the SD card via the USB cable). The .csv output file is formatted to allow easy
analysis of your recorded data. The first 4 rows contain general information including the file name, device
name, and sample interval. Rows 6-8 contain channel information like the channel number, annotation, and
mode. The rest of the file is the recorded data and corresponding time stamps.

General Information

Channel Information

E3 Microsoft Excel - dataqD01.csv

@ Fil=  Edit Wew Insert Format Tools Data  ‘Window Help  Adobe PDF - -8 X
(=R ? il -0 - B IO B %, W% He B AL
L19 - Fx
A, B © D E F G H g~

1 |File name: datagO01.csv Il
2 |Device name: DATAQ

3 |Intereal: 1 Sec.

4 |Comment: DI-160

5

6 |Channel # 1 Hi 2 Hi 3 Hi 4 Hi 5lo G Lo 7 Lo g Lo

7 |Function ST Ev HS ST EY AC sr EY —
8 |UTC Date and Time CHM1 CHM2 CHMN3 CHMA CHNE CHMNE CHNT CHNE

9 1042010 14:38 0 0 1] 0 a a 1 a

10 10/1/2010 14:38 1 0 2 0 a a 1 a

11 104/2010 14:38 1] 1] 89 1] a 1 1 a

12 104/2010 14:35 1] il 121 0 a i 1 a

13 10A1/2010 14:35 1 1 121 0 a a a a

14 104/2010 14:38 1 1 120 0 a 1 a a

15 10A/2010 14:38 1 1 121 0 1] 1] 1] 1]

16 10A/2010 14:38 1 1 120 1] a 2 a 1

17 104/2010 14:38 0 1 17 0 a a a 1

18 104/2010 14:38 1] 1 a7 1] 1] 1] 1] 1
ﬂ 10A/2010 14:38 1 1 83 1] a G a 1

20 10/1,/2010 14:38 0 il 04 0 i 2 i 0

M 10/1,/2010 14:38 1 1 118 1] a a a a

22 10//2010 14:38 0 1 123 1] a a a 1

23 10/1/2010 14:38 1] 1 122 1] a 1 a a

24 10/1/2010 14:39 1 1 123 0 a a a 1

25 104/2010 14:39 1 1 123 1] a a a a

26 1041/2010 14:39 0 1 123 0 a a a 1

27 104/2010 14:39 1] 1 123 0 a 3 a a

28 10A/2010 14:39 il il 123 0 1] 1] 1] 1

29 10A/2010 14:39 1] 1 122 0 a 3 1 a

30 104/2010 14:39 0 0 113 1] a a 1 1

3 104/2010 14:39 0 0 123 0 a a 1 a

32 104/2010 14:39 1] 1] 9N 1] 1] 1] a 1

33 -
W 4 » w}datagool / [« | o[
Ready MUM

Recorded Data
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DI-160 Event, State, and Count Data Logger

Start Recording to SD

Record to SD with the start/stop push button, by clicking on the Start or Stop Icon in the DATAQ Instruments
Event Recorder software, or by selecting the menu items Start Recording/Stop Recording. You do not have to
use the same method to start/stop recording to SD (for example, you can start recording using the software,
disconnect the device from your PC, and stop recording with the push button).
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Technical Support

Post all technical support issues through our support ticket system at http://www.datag.com/ticket/. Our sup-
port team monitors the ticket system Monday through Friday 9-5 Eastern Time.

If you do not want to submit a ticket please use our Technical Support Forum where you can search for
answers or post a question. DATAQ Instruments, Inc. support staff monitors and posts to this forum.

i DATAQ

INSTRUMENTS

DATAQ Instruments, Inc.
241 Springside Drive
Akron, OH 44333
Telephone: 330-668-1444
Fax: 330-666-5434

www.datag.com

Product Links

Data Acquisition | Data Logger | Chart Recorder
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