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This User Manual covers the following units:

e DA-2006
e DA-2006P

CALIBRATION INTERVAL

To ensure the accuracy of the DA-2006 and
DA-2006P, BC Group International, Inc.

recommends that it be calibrated at least once
every 12 months. Calibration must be done by
qualified personnel. Contact BC Group
International, Inc. for calibration.




WARNING - USERS

The DA-2006 Series Analyzers are for use by
skilled technical personnel only.

WARNING - USE

The DA-2006 Series Analyzers are intended for
testing only and they should never be used in
diagnostics, treatment or any other capacity
where they would come in contact with a patient.

WARNING - MODIFICATIONS

The DA-2006 Series Analyzers are intended for
use within the published specifications. Any
application beyond these specifications or any
unauthorized user modifications may result in
hazards or improper operation.

WARNING - CONNECTIONS
All connections to patients must be removed
before connecting the DUT to the DA-2006 Series
Analyzers. A serious hazard may occur if the
patient is connected when testing with the
Analyzer. Do not connect any leads from the
patient directly to the Analyzer or DUT.

WARNING - LIQUIDS

Do not submerge or spill liquids on the DA-2006
Series Analyzers. Do not operate the Analyzer if
it may have been exposed to fluid.

CAUTION - CLEANING

Do not immerse. The Analyzer should be
cleaned by wiping gently with a damp, lint-free
cloth.

A mild detergent can be used if desired.




CAUTION - AC ADAPTOR
Unplug the AC Adaptor before
cleaning the surface of the DA-2006 Series
Analyzers.

CAUTION - SERVICE

The DA-2006 Series Analyzers are intended to be
serviced only by authorized service personnel.
Troubleshooting and service procedures should
only be performed by qualified technical
personnel.

CAUTION - ENVIRONMENT
Exposure to environmental conditions outside
the specifications can adversely affect the
performance and accuracy of the DA-2006 Series
Analyzer. If the Analyzer is outside the
Operating Specifications, allow it to acclimate to
specified conditions for at least 30 minutes
before attempting to operate it.

CAUTION - INSPECTION
The DA-2006 Series Analyzers should be
inspected before each use for wear and should
be serviced if any parts are in question.




NOTICE - INDICATIONS FOR USE

The DA-2006 and DA-2006P Analyzers are
used to determine that defibrillators and
transcutaneous pacemakers are performing
within their performance specifications
through the measurement of energy output.
The DA-2006 tests defibrillators while the DA-
2006P additionally tests transcutaneous
pacemakers.

NOTICE - SYMBOLS

Symbol Description

Caution
(Consult Manual for Further Information)

Center Negative

®-C0
A Hazardous Voltage
—

Per European Council Directive
2002/95/EC, do not dispose of this product
as unsorted municipal waste.

IEC Measurement Category | — CAT |
equipment designed to protect against
transients in equipment on circuits not directly
connected to MAINS. Under no
circumstances should the terminals of the
Analyzer be connected to any MAINS voltage
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NOTICE — ABBREVIATIONS

AAMI

AHA
A, Amps
ANSI

ASCII

Hz

J
kg

HA
uH
1AV

mA
mm
ms, mS, msec
mV
NEDA

Association for the Advancement of Medical
Instrumentation

American Heart Association
Amperes
American National Standards Institute

American Standard Code for Information
Interchange

Beats Per Minute

Celsius

degree(s)

Delta Time, Change in Time
Device Under Test

Energy

Electrocardiogram
European

Hertz

International Electrotechnical Commission
Joule(s)

kilogram(s)

pounds

microampere(s)
microhenry

microvolt(s)
microsecond(s)
milliampere(s)

millimeter(s)

millisecond(s)

millivolts

National Electronic Distributors Association
Ohm(s)

Power

pulse per minute

Resistance, ohms
seconds

United States of America
Volt(s)

Volt(s) Direct Current
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BC BIOMEDICAL
DA-2006 SERIES
DEFIBRILLATOR ANALYZER

The Model DA-2006 Series is a microprocessor-based instrument family that is used in the
testing of defibrillators. They measure the energy output and provide information about the
defibrillation pulse. They are used on manual, semi-automatic and automatic defibrillators
with monophasic or biphasic outputs.

The DA-2006P model additionally provides a Transcutaneous Pacemaker analysis
function. It measures and displays pacer pulse information as well as performing
Refractory Period, Sensitivity and Immunity testing.

All models have a built in 50 Q human body simulation load as well as 12 lead ECG with
arrhythmias and performance waveforms. Additionally, they have a Parallel Printer port, a
RS-232 serial communications port, oscilloscope output, high-level ECG output, as well as
provision for an AC adaptor.

The DA-2006 Series makes viewing and selecting the desired waveforms and test data
quick and intuitive, with all operational information being available on the 240 by 64 pixel
graphic display, allowing for easy maneuvering through parameters and scrolling through
available options.

The following are highlights of some of the main features:

DA-2006 (Basic Features):

e SIMPLE TO OPERATE

GRAPHICS DISPLAY WITH SIMULTANEOUS DETAILED STATUS OF
PARAMETERS AND SCROLLING CONTROL OF OPTIONS

ON SCREEN VIEWING OF DEFIBRILLATOR AND PACEMAKER WAVEFORMS
DROP DOWN CHOICE SCREENS LIST ALL OPTIONS FOR PARAMETERS
MONOPHASIC AND BIPHASIC COMPATIBLE

5000 V, 1000 JOULE CAPACITY

HIGH AND LOW RANGES

CARDIOVERSION DELAY MEASUREMENT

CHARGE TIME MEASUREMENT

WAVEFORM STORAGE AND PLAYBACK

10 UNIVERSAL PATIENT LEAD CONNECTORS

POWERED BY 9 VOLT BATTERY OR OPTIONAL AC ADAPTOR

LOW BATTERY INDICATOR

DISPLAY BACKLIGHT

PARALLEL PORT FOR PRINTING

FULL REMOTE OPERATION VIA RS-232 AND BLUETOOTH

FLASH PROGRAMMABLE FOR UPGRADES

AUTO SEQUENCE TESTING CAPABLE OF STORING 50 CUSTOM TEST
SEQUENCES

1



DA-2006P ADDS:

PACEMAKER OPTION
e 26 SELECTABLE INTERNAL LOADS
FULL PULSE ANALYSIS
DEMAND SENSITIVITY TEST
REFRACTORY PERIOD TESTS
50/60 Hz INTERFERENCE TEST SIGNALS
INPUT TERMINALS AND CIRCUITRY PROTECTED AGAINST
ACCIDENTAL DEFIBRILLATOR DISCHARGE INTO PACEMAKER
TEST TERMINALS

ENERGY OUTPUT MEASUREMENT GENERAL

The unit measures the energy in the output pulse of both monophasic and biphasic
defibrillators.

PULSE TYPE: Monophasic or Biphasic

LOAD RESISTANCE: 50 Q *+ 1%, non-inductive (<1 uH)
DISPLAY RESOLUTION: 0.1 Joules

MEASUREMENT TIME WINDOW: 100 ms

ABSOLUTE MAX PEAK VOLTAGE: 6000 Volts
CARDIOVERSION DELAY: 0 to 6000 ms
CARDIOVERSION RESOLUTION: 0.1 ms

ENERGY OUTPUT MEASUREMENT HIGH RANGE

The high range allows for a large pulse with high voltage and current.

VOLTAGE: <5000 Volts

MAX CURRENT: 100 Amps

MAX ENERGY: 1000 Joules

TRIGGER LEVEL: 100 Volts

PLAYBACK AMPLITUDE: 1 mV /1000 V Lead |
TEST PULSE: 125 Joules *+ 20%



ENERGY OUTPUT MEASUREMENT LOW RANGE

The low range allows greater resolution on smaller pulses.

VOLTAGE: < 1000 Volts

MAX CURRENT: 20 Amps

MAX ENERGY: 50 Joules

TRIGGER LEVEL: 20 Volts

PLAYBACK AMPLITUDE: 1 mV /1000 V Lead I
TEST PULSE: 5 Joules + 20%

ENERGY OUTPUT MEASUREMENT OTHER

OSCILLOSCOPE OUTPUT
e HIGH MEASUREMENT RANGE: 1000:1 amplitude-attenuated
e LOW MEASUREMENT RANGE: 200:1 amplitude-attenuated

WAVEFORM PLAYBACK
e OUTPUT - LEAD 1 & PLATES
e GRAPHICS SCREEN
e 200:1 Time Base Expansion

SYNC TIME MEASUREMENTS
e TIMING WINDOW: Starts at peak of each R-wave
e TEST WAVEFORMS: All waveform simulations available

CHARGE TIME MEASUREMENT
e From 0.11to0 99.9 sec

ECG FUNCTIONS

The unit can produce a wide variety of ECG simulations. The user simply selects the
parameters that match the desired output.

e RATE: 30, 40, 45, 60, 80, 90, 100, 120, 140, 160, 180, 200, 220, 240, 260, 280,
300 BPM
e AMPLITUDE: 0.50, 1.0, 1.5, 2.0 mV (Lead 1)



ECG PERFORMANCE FUNCTIONS

The unit can generate Sine, Square, Triangular, and Pulse waveforms with adjustable
amplitudes for performance testing.

SINE: 0.1, 0.2, 0.5, 5, 10, 40, 50, 60, 100 Hz
SQUARE: 0.125, 2 Hz

TRIANGLE: 2, 2.5 Hz

PULSE: 30, 60, 120 BPM; 60 ms WIDTH
AMPLITUDE: 0.5, 1.0, 1.5, 2.0 mV (Lead I)

ARRHYTHMIA FUNCTIONS

The unit can simulate 12 different arrhythmias.

VENTRICULAR FIBRILLATION
ATRIAL FIBRILLATION

SECOND DEGREE A-V BLOCK
RIGHT BUNDLE BRANCH BLOCK
PREMATURE ATRIAL CONTRACTION
EARLY PVC

STANDARD PVC

RONT PVC

MULTIFOCAL PVC

BIGEMINY

RUN OF 5 PVC

VENTRICULAR TACHYCARDIA

SHOCK ADVISORY TESTS

The unit can simulate 8 different waveforms to test the shock algorithm of advanced
defibrillators:

ASYSTOLE

COARSE VENTRICULAR FIBRILLATION

FINE VENTRICULAR FIBRILLATION

MULTIFOCAL VENTRICULAR TACHYCARDIA @ 140 BPM
MULTIFOCAL VENTRICULAR TACHYCARDIA @ 160 BPM
POLYFOCAL VENTRICULAR TACHYCARDIA @ 140 BPM
POLYFOCAL VENTRICULAR TACHYCARDIA @ 160 BPM
SUPRAVENTRICULAR TACHYCARDIA @ 90 BPM



TRANSCUTANEOUS PACER ANALYZER (DA-2006P)

The unit can test external transcutaneous pacemakers. It has a wide variety of loads and
can measure the Pacer Pulse, Demand Sensitivity and Refractory Periods (Pacing and
Sensing):
e LOAD:
e RANGE: 50, 100, 150, 200, 300, 400, 500, 600, 700, 800, 900, 1000,
1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000, 2100,
2200, 2300 Q
e PULSE:
e PULSE CURRENT: 4 TO 300 mA (100 ohm load)
e RATE: 30 TO 800 ppm
e WIDTH: 0.6 to 80 ms
e DEMAND SENSITIVITY:
e WAVEFORMS:
e SELECTIONS: SQUARE, TRIANGLE, HAVERSINE
e WIDTH: 10, 25, 40, 100, 200 ms
e ECG:
e AMPLITUDE - OUT: 0to4 mV
PACER INPUT (50 TO 400 Q):
e AMPLITUDE — OUT: 0to 10 mV /50 Q
e RATE —IN: 30 to 100 ppm
PACER INPUT (500 TO 2300 Q & OPEN):
e AMPLITUDE - OUT: 0to 100 mV
e RATE —IN: 30to 100 ppm
DEFIBRILLATOR PLATES:
e AMPLITUDE - OUT: 0to 10 mV
e RATE —IN: 30 to 100 ppm
¢ REFRACTORY PERIOD:
e PACING: 20 to 500 ms
e SENSING: 20 to 500 ms
e 50/60 HZ INTERFERENCE TEST SIGNAL:

e ECGOUTPUT: 0,04,0.8,1.2,1.6,2.0,24,28,3.2,3.6,40mV

e PACERINPUT 500HM: O, 1, 2,3,4,5,6,7,8,9,10 mV

e PACER INPUT 100 OHM: O, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 mV

e PACER INPUT 150 OHM: O, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30 mV

e PACER INPUT 200 OHM: 0, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40 mV
e PACER INPUT 300 OHM: 0, 6, 12, 18, 24, 30, 36, 42, 48, 54, 60 mV
e PACER INPUT 400 OHM: 0, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80 mV
e PACER INPUT 2 500 OHM: O, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100

mV
e DEFIBRILLATOR PLATES: 0,1, 2,3,4,5,6,7,8,9,10 mV
e |INPUT CIRCUITRY PROTECTION
e [NPUT CIRCUITRY IS PROTECTED AGAINST DAMAGE IN THE
EVENT OF AN ACCIDENTAL DEFIBRILLATOR DISCHARGE INTO
THE PACEMAKER TEST INPUT TERMINALS



STANDARD ACCESSORIES:

BC20 - 00432
BC20 - 21114
BC20 - 00427

INTERNAL PADDLE ADAPTERS (2 adapters)
UNIVERSAL POWER SUPPLY
PLASTIC ELECTRODE PLATES (2 plates)

OPTIONAL ACCESSORIES:

BC20 - 30108
BC20 - 41341
BC20 - 41339
BC20 - 00420
BC20 - 00421
BC20 - 00423
BC20 - 00424
BC20 - 00425
BC20 - 00426

BC BIOMEDICAL SOFT-SIDED CARRYING CASE
RS-232 COMMUNICATIONS CABLE (DB-9M to DB-9F)
USB TO RS-232 ADAPTER (USB-A TO DB-9M)
PHYSIO-CONTROL DEFIB / PACE TEST CABLE
MARQUETTE DEFIB / PACE TEST CABLE

ZOLL DEFIB/PACE TEST CABLE

PHYSIO-CONTROL PACE ONLY TEST CABLE

ZOLL PACE ONLY TEST CABLE

HP / AGILENT / LAERDAL / AAMI

DEFIB / PACE TEST CABLE



LAYOUT

This section looks at the layout of a DA-2006 and gives descriptions of the elements that

are present.

LCD Graphical Display:
Shows Parameters for Test

Data and Waveforms
10 Universal
Patient Lead
Connectors:
RA R
LA L
RL(-) N
LL F
Vil C1
V2 C2
v3 C3 Range K(_ey
va ca for ;el.ectlng
V5 C5 Defib m_put
V6 C6 range high or
low

5 Light Touch
Keys for Dynamic

functions:
These keys are
labeled in the

Back Light Key
for turning on

and off the
backlight

bottom portion of
the screen and
change function
based on
operating mode.

Large Defib Plates:

Fixed 50 ohm input
load for Defibrillator
testing




This section looks at the layout of a DA-2006P and gives descriptions of the elements that

are present.

10 Universal
Patient Lead
Connectors:
RA R

LA L
RL(-) N

LL F

Vi C1

V2 C2

V3 C3

V4 C4

V5 C5

V6 C6

LCD Graphical Display:

Shows Parameters for Test
Data and Waveforms

Back Light Key
for turning on

and off the
backlight

Pacemaker

Input Jacks
Variable Load

(optional):
50-2300 ohms

Large Defib Plates:

Fixed 50 ohm input
load for Defibrillator
testing and Pacer
Input

Range Key
for selecting

Defib input
range high or
low and

pace mode

5 Light Touch
Keys for Dynamic

functions:

These keys are
labeled in the
bottom portion of
the screen and
change function
based on
operating mode.




This section looks at the layout of the back and gives descriptions of the elements that are

present.
i Be Binmedic
Oscilloscope ‘ W ‘ X Device. ———
output J From the Patient
BNC connector Vo™, Z
f(.)r e.asy . PRINTER
viewing of input
waveforms
Power Switch AC Adaptor: High Level Serial Port Parallel Port
2.1 mm Jack ECG output Female 9- Female 25-Pin
RCA Jack Pin D-Sub D-Sub
Connector Connector

NOTE
The DA-2006 and the DA-2006P offer the same
features, with the DA-2006P having the addition

of a Transcutaneous Pacemaker Analyzer
function (See Pacemaker Analyzer section
for more details).




General Operation

The unit is controlled by 7 light touch keys. They allow the user to move around within the
displayed parameters, select the desired options, choose a specific category and control
the setup for the unit. When a key is depressed there is an audio click when it is accepted,

or a razz tone if the key is invalid.

A large LCD graphics display with backlight provides the user with information about the
current status of the device configuration options, test results and more. The display
identifies the function of each key on a dynamic basis. As the operation mode changes,

the key functions change to suit the operating mode.

Range Key

The (ranee key scrolls through the ranges of the DA-2006 Series analyzers. Depressing
the key will allow the user to select between High Defibrillator Range (1000J max), Low
Defibrillator Range (50J max) and, with the DA-2006P, Pacemaker Range. The default

mode on power up is High Defibrillator Range.

Backlight Key

The Graphic LCD display may be viewed with or without the backlight. Depressing any key
will activate the backlight. However, since the backlight will drain the battery if left on, it will

automatically shut off after a user programmable delay when running on battery power.

The (gear Kkey is provided to toggle the backlight on or off at any time.
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Function Keys

There are five keys that are used to provide general operational control. The
functions of the keys vary depending on the current screen. The section of the screen

just above the key indicates its current meaning.

NOTE: Only functions that are available to the user will be visible at any given time.

CONMFIGUEATION TEST REZLULT:
[ (= =Tt = AR NNAN WA | Eneray: 100.0 Joules
status:Ready for Defib | Peak v: 805.0 Yolts

ECiG : 80 BPM Peak | : 16.1 Armnps
LI: 0.0 LI 1.0 Delay : 32 ms

ECia PLAYERCE | | PEIMT MORE
LIAUEFORME | LAST PULEE EHHF:GETIHEF: HERDEF KEYE

Sample Function Key Labeling

ECG Waveforms

The microprocessor sends the waveforms to a Digital to Analog converter that generates
an accurate analog representation. The waveforms are then sent through a resistor

network, developing the appropriate signals on the output terminals.

11



Universal Patient Lead Connectors

The 10 Universal Patient Lead Connectors allow for 12 lead ECG simulations. AHA and
IEC color-coded labels are located on the face of the unit to aid in connecting the

corresponding U.S. and International Patient Leads.

AHA Label IEC Label Description
RA R Right Arm
LA L Left Arm
Right Leg
RL N (reference or ground)
LL F Left Leg
V Leads (V1-V6)
Vi Cl (U.S. and Canada)
V2 C2 also referred to as pericardial,
V3 C3 precordial or unipolar chest leads
V4 C4
V5 C5
V6 C6 Chest Leads (C1-C6)

(International)

12



High Level Output (+)

A high level ECG output signal (200x Amplitude Setting) is available on the RCA jack

located on the rear of the unit.

RS-232 Serial Port

A female 9-pin D-Sub connector is provided for the connection of the unitto a PC. This link

can be used for either remote interfacing or flash downloading of software upgrades.

Parallel Port

A female 25-pin D-Sub connector is provided for the connection of a printer via a

Centronics parallel interface.

Oscilloscope Output

A BNC connector is provided to connect an oscilloscope to the unit. This output provides

an attenuated version of the input signal.

13



Power Switch

A rocker switch is provided on the rear of the unit to turn the power on and off.

Battery

The unit utilizes two 9 Volt Alkaline Batteries in the bottom battery compartments. When
the unit detects a LOW BATTERY condition (10% Battery Life), a warning window will

appear once per minute to alert the user.

AC Adaptor

The unit has a 2.1 mm jack for powering the unit with an AC Adaptor.

Note: The AC Adaptor does not charge the batteries.

14



DEFIBRILLATOR ANALYZER

MAIN SCREEN ||

When the DA-2006 is first powered up, the Defibrillator Analyzer MAIN SCREEN will be
displayed. This screen shows the current CONFIGURATION, the TEST RESULTS and the
available FUNCTION KEYS. All defibrillator tests are run from the MAIN SCREEN. When
the unit detects an input of greater than 100 Volts on the Defibrillator Plates (20 Volts in

Low Range), it will automatically begin a test.

The default configuration is the High Range Defibrillator mode. This mode allows for a

waveform of up to 1000 Joules to be analyzed.

The following is a sample screen for this mode:

COMFIGUEATION TEZT REZULTE
i gl b R ARNNAN YA Eneraye: 100.0 Joules
Status:Readsy for Defib | Peak : 805.0 Yolts
ECiG 30 BPM Peak |: 16.1 Amps
LI: 0.0 LI: A.0mY | Delay - 32 mS

ECia PLAYEALCE | ETHRT | PRINT |HI]F:E
LIAUEFOREM: | LAST PULZE ICHARGE TIMER HERDEF KEY*

15



The (ranee  key may be used to toggle the unit to the Low Range Defibrillator mode. This
mode allows for waveforms up to 50 Joules to be analyzed. The Defibrillator Analyzer
works the same in both ranges. The lower range simply provides for a higher resolution for

pulses with smaller amplitudes.

The following is a sample screen for this mode:

COMFIGUEATION TE:T REZULTE:
Love Fanae S04 b | i=pEERE 20.4 Joules
~tatus:Eeady for Defib | Peak %:  367.5 Wolts
ECG - 80 BPM Peak |: 74 Smps
LI: 0.7 0 LI 1.0mY | Delaw - 394 mS

ECiG PLAYEALCE. | STHRT | PEIMT |HI]F:E
LIAUEFORME | LAET PULZE ICHARGE TIMER HERDEF EEY*

NOTE: The (ranee  key will also put the DA-2006P into the Transcutaneous Pacemaker

Analyzer mode (See Pacemaker Analyzer section for more information).

16



CONFIGURATION

The CONFIGURATION section of the MAIN SCREEN displays the current setup of the unit.

COMFIGUREATION

Hiah Fanae 1000.J hasx
Status:Ready for Defilb
ECiG : 30 BPM
Arne 0.5 mb

RANGE
The first line displays the range value for the pulse. It may be either 1000 Joules or 50

Joules max. This setting may be changed using the (rance key.

NOTE: This line also allows for the selection of the Pacer Analyzer that is an option
available in the DA-2006P model. The (rance key will toggle to Pacer to put the unit into

the Pacemaker Analyzer mode (See Pacemaker Analyzer section for more information).

STATUS

This line provides information about the current status of the analyzer.

ECG
This line displays the selection that is active on the ECG terminals. This setting may be

changed in the ECG WAVEFORMS screen.

AMP

This line displays the amplitude that has been selected for the ECG terminals. This setting

may be changed in the ECG WAVEFORMS screen.

17



TEST RESULTS

The TEST RESULTS section of the MAIN SCREEN displays the results of the last pulse. It
will continue to be displayed until the power is turned off, another test is run or the range is

changed.

TE=T EEZLULT=
Eneray:  BO3.T Joules
Peak %: 3565.0 “olts
FPeak |: 7.5 Ames
Delay 1205 m>

NOTE: The unit automatically starts a test when it sees a voltage greater than 100 Volts on

the Defibrillator Plates (20 Volts in Low Range).

NOTE: Test results are immediately sent to the printer port as soon as the data is

available.

ENERGY

This line displays the total energy of the last pulse.

PEAK V

This line displays the peak voltage of the last pulse.

PEAK |

This line displays the peak current of the last pulse.
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DELAY

This line normally displays the delay from the peak of the R wave until the start of the Defib
Energy pulse. The line is replaced by the CHARGE TIME if this test has been run (see

START CHARGE TIMER SCREEN for more information).

CHG TIME

This line displays if the Charge Timer has been run. It shows the time required to charge

the Device Under Test (DUT). This test is started with the |.Z385 8| key.
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FUNCTION KEYS

The FUNCTION KEYS section of the MAIN SCREEN displays the current functions of the
keys found below the display. These keys allow for navigation to supporting screens and

initiation of specific features.

PLAYERCK =TH

ECG RT FRINT HORE : :

WAUEFORMS | LAET PULSE ICHARGE TIHEF:l HERDEF: | HET — Primary Function Keys
FMORE AUTD ZELF TEST | DA-200B :

s el | SEGUEMCES | LJAUEFDRM ZETUPR | Secondary Function Keys

ECG WAVEFORMS

This key enters the ECG WAVEFORMS screen where all ECG parameters are set.

PLAYBACK LAST PULSE

This key enters the PLAYBACK LAST PULSE screen where a graphical representation of

the last pulse may be viewed and sent out.

START CHARGE TIMER

This key brings up the CHARGE TIMER screen and starts the pre-warn timer. Itis used to

test the charge time for the defibrillator.

PRINT HEADER

This key sends the Report Header to the printer.

MORE KEYS

These keys toggle between the Primary and Secondary Function Keys.
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AUTO SEQUENCES

This key brings up the AUTO SEQUENCE MENU, which is used to view or run the Auto

Sequences stored in the unit.

SELF TEST WAVEFORM

This key sends an internal test pulse to the unit, allowing for the display of the results to

give an indication that the system is working properly.

DA-2006 SETUP

This key brings up the SYSTEM CONFIGURATION SCREEN, which allows for adjusting

the various system configuration parameters.
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ECG WAVEFORMS SCREEN

The DA-2006 ECG output can be connected in 3, 5 or 12 lead configurations. Pressing the

ECi3
LIAUEFORME

key from the MAIN SCREEN will allow the user to configure the waveform

that is used for the ECG output.

The following is a sample of the ECG waveform configuration screen:

ECG GROUP

WAVEFORM

Disabled

None

NSR

30,40,45,60,80,90,
100,120,140,160,
180,200,220,240,
260,280,300 BPM

— Wiavetarm: Mone

Amplitude - LeadlD.?LDm'%f Lead |l 1.0mY

A& | W [\ [CHOICES[ ExT

AED

Asystole

Coarse Vfib

Fine Vfib

Multifocal Vtach 140

Multifocal Vtach 160

Polyfocal Vtach 140

Polyfocal Vtach 160

SupraVent Tach 90

Arrhythmias

Vfib

Afib

Second Deg Block

RBBB

PAC

PVC Early

PVC STD

PVCRoNnT

MF PVC

Bigeminy

Run of 5 PVC

Vtach

Performance

0.125, 2 Hz Square

2, 2.5 Hz Triangle

0.1,0.2,0.5,5,10,40,5
0,60,100 Hz Sine

30, 60, 120 BPM
Pulse

\

AMPLITUDE

Lead 1 0.35 mV Lead Il 0.5 mV
Lead | 0.70 mV Lead Il 1.0 mV
Lead 1 1.05 mV Lead Il 1.5 mV
Lead | 1.40 mV Lead Il 2.0 mV
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The ECG Group, Waveform and Amplitude can be selected using | il ™ |to highlight

the parameter and using | ZHOICES [to open a drop down menu of all the options for the

highlighted parameter.

L Dizabled
ECO Grour: | Marmal Sinus Fhwthim
Waﬁ.rfafcurw Advanced Electronic Defib
Amelituce © o eryethinigs +

A T W ] [ ENTER | CAMCEL

Use | Jils ™ |to scroll to the desired option. Then | EMTER |is used to accept the

new setting. The | CAMCEL |key can be used to return to the ECG waveform

configuration screen without making a new selection.

The | EXIT key is used to return to the MAIN SCREEN.
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The following is a brief description of how the DA-2006 simulates the available arrhythmias:

Abbreviation

Arrhythmia

Description

Irregular waveform with no real

Vent Fib — Ventricular Eibrillation P-wave or clear R-R interval and a low
Fine signal level

(Continuous)

Absence of P-wave, irregular P-R
Atrial Fib Atrial Fibrillation interval rate and a high level signal

(Continuous)

2"d Deg Heart
Block

Second Degree Heart Block

80 BPM with increasing

P-R interval for four beats

(160, 220, 400, 470 ms)

followed by a P wave without a QRS
(Continuous)

Rt Bundle
Branch Block

Right Bundle Branch Block

80 BPM with Normal P-wave and P-R
interval but wider QRS complexes
(Continuous)

PAC

Premature Atrial Contraction

NSR of 80 BPM with Periodic
Abnormal 25% early P waves
(PAC, 7 NSR)

(Continuous)

PVC Early

Early Type 1
Premature Ventricular Contraction

NSR of 80 BPM with periodic left focus
premature ventricular beats with 33%
premature timing

(PVC Type 1, 9 NSR)

(Continuous)

PVC Std

Standard Type 1
Premature Ventricular Contraction

NSR of 80 BPM with periodic left focus
premature ventricular beats with 20%
premature timing

(PVC Type 1, 9 NSR)

(Continuous)

PVCRonT

RonT Type 1
Premature Ventricular Contraction

NSR of 80 BPM with periodic left focus
premature ventricular beats with 65%
premature timing, placing R on the
previous T

(PVC Type 1, 9 NSR)

(Continuous)

Multifocal
PVCS

Multifocal
Premature Ventricular Contraction

NSR of 80 BPM with Type 1 and Type
2 PVCs (PVC Type 1, 2 NSR, PVC
Type 2, 2 NSR)

(Continuous)

Bigeminy

Bigeminal Rhythm

NSR of 80 BPM with every other beat
aType 1 PVC
(Continuous)

Run of 5
PVCs

Run of 5 Premature Ventricular
Contractions

NSR of 80 BPM with periodic group of
5 Type 1 PVCs

(5 PVC Type 1, 36 NSR)
(Continuous)

Vent Tach

Ventricular Tachycardia

160 BPM, No P-wave,
Beats similar to Type 1 PVC
(Continuous)
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PLAYBACK LAST PULSE SCREEN

The DA-2006 can display a graphical representation of the last pulse. This screen may be

accessed by pressing the | GHERCE |key from the Defibrillator Analyzer MAIN

SCREEN. The playback allows the user to view the Defibrillator pulse in a time-expanded
form. Samples are stored internally at 0.1 ms intervals. The PLAYBACK LAST PULSE

SCREEN shows these samples expanded by a time factor of 200.

In playback mode, the samples are shown on the display and sent out the ECG leads,
Defibrillator Plates and the High Level output. The following is a sample of the waveform

that is shown in the display:

PLAYEACE | PLAYEALE
I voke | FIEST EI].-u-.ElEHTIF:EII]I].--.E EXIT

The scale shown on the screen is automatically adjusted to provide the maximum

resolution available.

The Il rauze | key can be used to pause the screen at any point while a pulse is being

played back. This key replaces the | M 'INE | key when a pulse is being played back.

The p rLay | key can be used to play (continue) the waveform if it has been paused.

This key replaces the | |l Pause | key.
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The

The

PLAYEACH

FIRET 20rF

At any time, the

MAIN SCREEN.

key starts a playback of only the first 20 ms of the waveform.

key starts a playback of the entire 100 ms of the waveform.

EXIT

key or

Il vowe

26
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START CHARGE TIMER SCREEN

A special timer has been incorporated into the DA-2006 to analyze the charging circuit of

the Device Under Test (DUT). The START CHARGE TIMER SCREEN can be accessed

by pressing the

timer with the defibrillator charge time, a Pre-Warning Countdown period is started. When

the timer reaches zero, the defibrillator charge should be initiated. The following is an

ZTHRT
CHAR'GE TIMEFR

key from the MAIN SCREE

example of the countdown timer:

N. To synchronize the charge

COMFIGUREATIOM I

TEXT REZULT:

Charge Timer Will Begin in

3.7 Joules

Eéaﬁtu%ﬁ% ]y F'resi Egﬁggﬂi Exit 1TE Eﬁ':;[:'i
T — 551 m
| | | | CAMCEL

When the timer reaches zero, a beep will sound and the charge timer

will begin counting up. The following is an example of the count up timer:

COMFIGUREATION I

TEXT REZULT:

: n 3.7 Joules
T—— Charge Timer Running 2'E volts
Ei.iz : SO E Defihaie?mgeencgﬂgf e |14 AMPS
T , E
| | | | CARCEL
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The DUT should be discharged as soon as it becomes charged. When the DUT is

discharged, the timer will automatically stop. The display will show the results of the

Defibrillator pulse analysis as well as the time required to charge the DUT:

COMFIGURATION

TEST RESULTE

Hiah Fange 1000 hax

Status:Ready for Defib
ECiG : 30 BPM
LI: 0.7 0ms LI 1.0m

Eneray:  213.7 Joules
Peak “: 1347.5 Yolts
Peak |: 27.0 Ampbs
Cha Time: 6.5 Sece]

Charge Timer
Results

PLAYERCE

ECia | STHRT |
LIAUEFORME | LAET PULZE ICHARGE TIMEFR

PEIMT |HDHE
HERDEF KEYVE

At any time, the

MAIN SCREEN.

CANCEL
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PRINT HEADER

The DA-2006 provides a header for recording test data as well as the results of each pulse

that is discharged into the unit. Test results are immediately sent to the printer port as soon

as the data is available. The header is sent by pressing the HeanT key from

the MAIN SCREEN.

The status line of the configuration section will indicate that the header has been sent to the

printer.

COMFIGURATION TE:T RESULT:
m(= Wt Ia b =R AN NN WY Ereray: 21357 Joules
P ~tatu=s:Printing Header | Peak %: 1347.5 Vaolts
ECG : 80 BFM Peak | : 27.0 Armps
LIi: 0 Qens LI 1.0m% | Cha Time: B.5 Sec

ECiG PLAYERCE | STHRT | PEINT |HI]F:E
LIRUEFORME | LAXT PULZE ICHARGE TIMER HERDEFR KEYE
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The following is the print header and sample data that are used for the Defibrillator

Analyzer mode.

BC Biomedical
DA-2006 Defibrillator Analyzer

DA-2006 Serial Number:
Dut Manufacturer:

Dut Model:
Dut Serial Number:
Technician:
Location:
Date:
+-———t +————t
+-————+ e
PASS FAIL
Comments:
Test Data:
Ecg Ecg Defib Dut +-——= DA-2006 Measurements: ————t
Test# Wave Amp Load Setting | Energy Voltage Current Dely/ChgT |
——————————————————————————————————————— e
1 None 1.0 mV 500hm J 112.53 1085.0Vv 21.7A OmS

NOTE: Printing the header also resets the test number printed on the data sheet.

NOTE: In the test results, the user must manually write the power setting of the DUT.
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SELF TEST WAVEFORM

The DA-2006 has built in test waveforms that will give an indication that the system is

working properly. The Self Test Waveform may be sent by pressing the

from the MAIN SCREEN.

FELF TE:T
LIAUEFORM

key

After the waveform has been sent, the results will be reflected in the test results section of

the MAIN SCREEN and the PLAYBACK LAST PULSE SCREEN. The Self Test Waveform

is not calibrated, but will provide a waveform that is approximately 125 Joules when

configured for the High Range and 5 Joules when configured for the Low Range.

The following is an example of the MAIN SCREEN with the results of the Self Test

Waveform:

COMFIGUEATION TEXT RE:ULT:
m= el at= b - ANNARNEYY| Eneray: 1057 Joules
Status:FEeady for Defib | Peak : 1080.0 Volts
ECG : Dizahled Peak |: 21.6 Armps

,h MORE | AUTO | SELF TE:LT
KEY: | SEQUEMCE: | LWAVEFORM

DA-2006 |
SETUP

The following is an example of the PLAYBACK LAST PULSE SCREEN, showing a

graphical representation of the Self Test Waveform:

W oose |

PLAYEARCK

PLAYEACK

FIRZT 20va% IEMTIRE 100 5

EXIT
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|| RUNNING A DEFIBRILLATOR TEST ||

WARNING - CONNECTIONS

All connections to patients must be removed
before connecting the DUT to the DA-2006 Series

Analyzers. A serious hazard may occur if the
patient is connected when testing with the
Analyzer. Do not connect any leads from the
patient directly to the Analyzer or DUT.

INTRODUCTION

The DA-2006 will analyze the pulse output of a monophasic or biphasic defibrillator. The
primary measure of the output is the Energy that it contains. Other information deals with

the maximum voltage and current as well as the pulse timing with respect to the R-wave.

The human body has characteristic impedance that may vary, but 50 ohms is used for
comparative defibrillator testing. The DA-2006 has a large internal 50 ohm non-
inductive, high-power resistor to simulate a human body. It is sized to safely and

reliably accept repeated pulses at the maximum energy levels.
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The energy contained in a pulse is determined mathematically based on the fact that
the energy is defined as the integral of the power curve. The following formulas

describe the basic computation:

Power: P=V?2/R

Energy: E= fP dt
= [V2/R dt

= [v2dt/R

This computation is implemented digitally by taking timed samples of the voltage every
100 psec for 100 msec (1000 readings). Each value is then squared and divided by the
resistance (50 ohms). The sum of these 1000 values times 10 is then the Energy in

Joules (Watt Seconds) contained in the pulse.
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CAUTION: COVER PLATE USAGE

The DA-2006 and DA-2006P defibrillator analyzers are shipped with cover plates and
paddle adapters for use when testing defibrillators. The image below shows the cover

plates and adapters installed.

—&"
Es == 1

Seee e ®

VARIABLE LOAD

A warNING:
Do Not Defibrillate

ACER INPUT |
IXED LOAD |

OA-2006P Defibrillator / Pacer Analyze

The paddle adapters are useful when testing a defibrillator with pediatric pads or
internal defibrillator paddles. When used in conjunction with cover plates, they reduce

the amount of exposed metal when defibrillating into the analyzer.
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It is important to note that even when testing with adult defibrillator paddles, there is the
possibility to have exposed metal from the DA-2006 defibrillator input plates, as shown
below. The paddles should be placed in a manner that covers the input plates
completely. As shown in this image, one plate is covered completely and the other is

not. It is important to not touch any exposed metal while defibrillating into the analyzer.

A warNING:
Do Not Defibriliate

PACER INPUT
IXED LOAD |

0A-2006P Defibriiator / Pacer Analyze
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While testing with the quick combo cables, such as the BC20-00420, it is important to
use the cover plates. Although, the DA-2006 will measure the defibrillator pulse with or
without the cover plates installed, note how much of the defibrillator input plate is
exposed when the cover plates are not in use. For improved safety against accidental

shock, always use the cover plates when using the quick combo cables.

L/ 7,

.

PACER INPUT \ )
FIXED LOAD | PACERINPUT
\ - FIXED LOAD

DA-2006P Defibrillator / Pacer Analyzer

With Cover Plates Without Cover Plates
It is also important to note that the defibrillator input plates are compatible with standard
banana plugs as well as the safety banana plugs (such as the BC20-00420 cable). In
either case, when using quick combo or standard banana plugs the cover plates should

be used.

BA-2006P Defibritator / Pacer Analyzer

D4-20067 Befibrifiator / Pacar duatizar

Standard Banana Plug Safety Banana Plug
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DEFIBRILLATION TEST

The setup for a Defibrillation Test is dependent on the physical hardware involved. For

the sake of this example we will assume a standard defibrillator with 5 lead ECG.

NOTICE — PERFORMING TESTS

REFER TO DUT MANUFACTURER’S SERVICE MANUAL FOR
TEST PROCEDURES AND MEASUREMENT LIMITS.

(1) Connect ECG leads to the corresponding universal connector on the DA-2006.

The connectors are marked with both the AHA and International color codes.

(2) Turn on the DA-2006.

(3) The unit will come up in the “High Range Defibrillator” mode. This range is used
for normal adult testing.
NOTE: Ifitis desirable to run a test at 50 Joules or less with a peak
voltage of 1000 Volts or less, the unit may be changed to the “Low Range

Defibrillator” mode using the (rance key.

(4) Select “Ventricular Fibrillation” from the ECG WAVEFORM SCREEN with an
amplitude of 1 mV. This is necessary for most automatic defibrillators.
(5) Place the Defibrillator Paddles on the DA-2006 contact plates. The APEX is on

the right and the STERNUM is on the left.
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NOTE: Reversing the paddles will not cause any damage to the unit or
error in the energy reading. However, it will cause the polarity of the

oscilloscope output and the playback waveform to be inverted.

(6) Holding the paddles firmly in place, charge the Defibrillator and discharge it into

the DA-2006.

WARNING

Observe all precautions noted by the Defibrillator

Manufacturer when using the Defibrillator.

(7) The DA-2006 will automatically sense the voltage rise across the internal 50 ohm
load and begin taking readings. After the sampling is done (100 ms) the unit will
compute and display the results.

a. The power pulse is available at the oscilloscope output in real time at
200:1 signal attenuation when in low range and 1000:1 signal attenuation
when in high range.

b. After the computation, the pulse is automatically played back at a 200:1
time base expansion (200 times slower) on both the ECG leads and the
Paddle plates. The signal level is 1 mV per 1000 Volts on Lead 1.

c. Atthe same time, the test results are sent to the printer.
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(8) The Status line will change to indicate the various steps as they are being done.

(9) Atthe end of the process the results are continuously displayed in the Test

Results section of the MAIN SCREEN. They will remain there until another test

Is performed, the range is changed or the power is turned off.

(10) The user may repeat the playback of the waveform at any time by changing to

the PLAYBACK LAST PULSE SCREEN using the | FHAYEREE. | key. In this

screen the pulse may be viewed in 20 msec segments and paused for review.
NOTE: The pulse is sent to the ECG and Paddle outputs at the same time

it is being displayed on the screen.
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CARDIOVERSION TEST

A Cardioversion Test is simply an energy test with special attention being given to the
timing. The DA-2006 continuously monitors for the R-wave timing and displays, if
possible, the delay between the R-wave and the pulse. In Cardioversion testing, the

Defibrillator is set to deliver a pulse based on a specific delay after the R-wave.

WARNING

This section is provided as a guide to familiarize
the user with the DA-2006 Series. It is not

intended to provide the necessary test sequence
for every Defibrillator. The user must consult the
manufacturer’s manual for each DUT to
determine the correct test procedure to follow.

(1) Connect ECG leads to the corresponding universal connector on the DA-2006.

The connectors are marked with both the AHA and International color codes.

(2) Turn on the DA-2006.

(3) The unit will come up in the “High Range Defibrillator” mode. This range is used
for normal adult testing.
NOTE: If itis desirable to run a test at 50 Joules or less with a peak
voltage of 1000 Volts or less, the unit may be changed to the “Low Range

Defibrillator” mode using the (rance key.
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(4) Select the desired ECG Waveform and Amplitude to be tested from the choices
on the ECG WAVEFORM SCREEN.

NOTE: The selected waveform must contain a QRS complex.

(5) Set the Defibrillator to Synchronized Cardioversion mode.

(6) Place the Defibrillator Paddles on the DA-2006 contact plates. The APEX is on
the right and the STERNUM is on the left.
NOTE: Reversing the paddles will not cause any damage to the unit or
error in the energy reading. However, it will cause the polarity of the

oscilloscope output and the playback waveform to be inverted.

(7) Holding the paddles firmly in place, charge the Defibrillator and discharge it into

the DA-2006.

WARNING

Observe all precautions noted by the Defibrillator

Manufacturer when using the Defibrillator.

41



(8) The DA-2006 will automatically sense the voltage rise across the internal 50 ohm
load and begin taking readings. After the sampling is done (100 ms) the unit will
compute and display the results.

a. The power pulse is available at the oscilloscope output in real time at
200:1 signal attenuation when in low range and 1000:1 signal attenuation
when in high range.

b. After the computation, the pulse is automatically played back at a 200:1
time base expansion (200 times slower) on both the ECG leads and the
Paddle plates. The signal level is 1 mV per 1000 Volts on Lead 1.

c. Atthe same time, the test results are sent to the printer.

(9) The Status line will change to indicate the various steps as they are being done.

(10) At the end of the process the results are continuously displayed in the Test
Results section of the MAIN SCREEN. They will remain there until another test
is performed, the range is changed or the power is turned off.

NOTE: Special note should be made of the “Delay: xxx msec” line in the
results. This will show the delay between the peak of the R-wave and the

start of the Pulse.
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The user may repeat the playback of the waveform at any time by changing to the

PLAYBACK LAST PULSE SCREEN using the

PLAYEACK
LAET PULSE

key. In this screen the pulse

may be viewed in 20 msec segments and paused for review.

NOTE: The pulse is sent to the ECG and Paddle outputs at the same time

it is being displayed on the screen.
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CHARGE TIME TEST

The charging time of a Defibrillator is nothing more than a measurement of the time
required for the Defibrillator to charge. It is used to test the battery, charging circuitry
and capacitor. The DA-2006 provides a simple way to start and stop the timer. It also

records the results.

WARNING

This section is provided as a guide to familiarize
the user with the DA-2006 Series. It is not

intended to provide the necessary test sequence
for every Defibrillator. The user must consult the
manufacturer’s manual for each DUT to
determine the correct test procedure to follow.

(1) Turn on the DA-2006.

(2) The unit will come up in the “High Range Defibrillator” mode. This range is used

for normal adult testing.

(3) Set the Defibrillator to its maximum power setting.

(4) Depress the |cuasat fiter | Key.
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(5) While the Pre-Warning Countdown is running, place the Defibrillator Paddles on
the DA-2006 contact plates. The APEX is on the right and the STERNUM is on
the left.

NOTE: Reversing the paddles will not cause any mage to the unit or error
in the energy reading. However, it will cause the polarity of the

oscilloscope output and the playback waveform to be inverted.

(6) Holding the paddles firmly in place, wait until the Pre-Warning Countdown

equals zero and then immediately start charging the Defibrillator.

(7) As soon as the DUT is fully charged, discharge it into the DA-2006.

WARNING

Observe all precautions noted by the Defibrillator

Manufacturer when using the Defibrillator.

(8) At the end of the process the results are continuously displayed in the Test
Results section of the MAIN SCREEN. They will remain there until another test
is performed, the range is changed or the power is turned off.

NOTE: The last line in the Test Results section of the screen will show

“Chg Time: xxx.x sec”
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SHOCK ADVISORY
ALGORITHM TEST

The Shock Advisory Algorithm Test works with the analysis and prompting functions on
automatic and semiautomatic Defibrillators. These circuits look at ECG waveforms and
prompt the user to “Shock” or “No Shock” based on national and international

guidelines. The following table outlines these guidelines:

SHOCK ADVISORY ALGORITHM TEST
ECG SIGNALS ACTION
Asystole No Shock
Supra Ventricular Tachycardia @ 90 BPM No Shock
Polyfocal Ventricular Tachycardia @ 140 BPM No Shock
Multifocal Ventricular Tachycardia @ 140 BPM No Shock
Coarse Ventricular Fibrillation Shock
Fine Ventricular Fibrillation Shock
Polyfocal Ventricular Tachycardia @ 160 BPM Shock
Multifocal Ventricular Tachycardia @ 160 BPM Shock

WARNING

This section is provided as a guide to familiarize
the user with the DA-2006 Series. It is not

intended to provide the necessary test sequence
for every Defibrillator. The user must consult the
manufacturer’s manual for each DUT to
determine the correct test procedure to follow.
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(1) Connect ECG leads to the corresponding universal connector on the DA-2006.

The connectors are marked with both the AHA and International color codes.

(2) Turn on the DA-2006.

(3) The unit will come up in the “High Range Defibrillator” mode. This range is used

for normal adult testing.

(4) Select the desired AED Waveform and Amplitude to be tested from the choices

on the ECG WAVEFORM SCREEN.

(5) Set the Defibrillator to analyze the ECG waveform in the automatic or

semiautomatic mode.

(6) Observe and record the response of the Defibrillator to the various waveforms.
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TRANSCUTANEOUS PACEMAKER ANALYZER

The DA-2006P can analyze pacemaker pulses as well as determine Refractory periods and
Sensitivity levels of on-demand pacemakers. For maximum versatility, the DA-2006P has
26 internally selectable pacemaker loads ranging from 50 ohms to 2300 ohms. The
DA-2006P can also test the noise immunity of the DUT by generating a 50 or 60 Hz noise
waveform with amplitude up to 100 mV. For sensitivity testing, the DA-2006P can output
a Square, Triangle or Haversine waveform with widths ranging from 10ms to 200ms. The
input circuitry of the DA-2006P is protected against damage in the case of an accidental

defibrillator discharge into the Pacemaker Input terminals.

The [RaveE  key is used to change to the Pacemaker Analyzer mode.

|| PACE MAIN SCREEN

The Pacemaker Analyzer MAIN SCREEN shows the current CONFIGURATION, the TEST

RESULTS and the available FUNCTION KEYS.

The following is a sample of the PACE MAIN SCREEN:

COMFIGUEATION TEST REZULTZ:
Pace DO MNOT DEFIE |NEE1=0 Al B
Load 50 aohm Widdth - 39.8 ms
Moize : Mone Arnp 18.2 ma
Wigve: 40 mS Sduare | Eneray: 0.6 md
3 R =t s

NOTE: The Test Results section of the PACE MAIN SCREEN contains eight lines of data
that can be toggled to view the first 4 lines or the second 4 lines (See TEST RESULTS

section of manual for more information).
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CONFIGURATION

The CONFIGURATION section of the PACE MAIN SCREEN displays the current setup of

the unit.
COMFIGURATION
Pace : DO NOT DEFIE
Load : 500 okhm
Moize : Nane
Wave: 40ms Sauare
LOAD

This line displays the selected load. This setting may be changed in the PACE MODE
SETUP screen. The load choice determines what impedance is used at the pacemaker
input as well as whether the unit uses the Pacer Input Terminals or the Defibrillator Plate

Input Terminals.

NOISE

This line displays the selected noise output. This setting may be changed in the PACE

MODE SETUP screen.

WAVE
This line displays the selected output waveform. This setting may be changed in the
PACE MODE SETUP screen. The selected waveform is the output to the pacer on the

ECG Terminals, Pacer Terminals and Defibrillator Plate Terminals.
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TEST RESULTS

The TEST RESULTS section of the PACE MAIN SCREEN displays the results of the last

test. It will continue to be displayed until the power is turned off or another test is run.

The Test Results section of the PACE MAIN SCREEN contains eight lines of data that can

be toggled to view the first 4 lines or the second 4 lines by pressing the | 11 fesiirs | key.

TEST RESLLTE

. Fate all e
icth 19.9 m=
A Q2.3 ma

Eneray: 32.0 md

TEZT REZULT=

~ensz.Pad=s: 1.62 mY
~ensz.BECGE 0 021 mY
Paced RP 270 m=
~ensed BP: 97 m=

RATE

This line displays the rate of the pacemaker pulse that is present at the selected load.

WIDTH

This line displays the width of the pacemaker pulse that is present at the selected load.

AMP

This line displays the current of the pacemaker pulse that is present at the selected load.
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ENERGY

This line displays the energy of the pacemaker pulse that is present at the selected load.

SENS PADS
This line displays the sensitivity at the pads for the selected waveform during the last

Sensitivity Test.

SENS ECG
This line displays the sensitivity at the ECG leads for the selected waveform during the last

Sensitivity Test.

PACED RP
This line displays the paced refractory period detected at the selected load during the last

Refractory Period Test.

SENSED RP

This line displays the sensed refractory period detected at the selected load during the last

Refractory Period Test.

51



FUNCTION KEYS

The FUNCTION KEYS section of the PACE MAIN SCREEN displays the current functions
of the keys found below the display. These keys allow for navigation to supporting screens

and initiation of specific features.

1
PRCE HODE | SEMZITIMITY | REFFRALC
ZETUP TE:T

TORY | TOGGLE | MOFE - :

REFRACTORY | e JPEaLE [ [AORE Primary Function Keys
TIOFE FRINT PLAYERALCK. AUTO Tn-2005 i

KEYS PRINT | EAVERER | s flles | PAZEDH Secondary Function Keys

PACE MODE SETUP

This key enters the PACE MODE SETUP SCREEN where all pace parameters are chosen.

SENSITIVITY TEST

This key activates a Sensitivity Test.

REFRACTORY PERIOD TEST

This key activates a Refractory Period Test.

TOGGLE TEST RESULTS

This key toggles the test result section to view the first 4 lines or the second 4 lines of data.

MORE KEYS

These keys toggle between the Primary and Secondary Function Keys.

PRINT MENU

This key enters the PRINT SCREEN that allows the printing of the header or the test data.
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PLAYBACK LAST PULSE

This key enters the PLAYBACK LAST PULSE screen where a graphical representation of

the last pulse may be viewed and sent out.

AUTO SEQUENCES

This key brings up the AUTO SEQUENCE MENU, which is used to view or run the Auto

Sequences stored in the unit.

DA-2006 SETUP

This key brings up the SYSTEM CONFIGURATION SCREEN, which allows for adjusting

the various system configuration parameters.
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PACER MODE SETUP SCREEN

The DA-2006P can be configured to run a large number of tests under various load

conditions. This screen is used to configure the unit for these tests. The pacemaker

PACE MOPE | | oy from the PACE MAIN

configuration screen is accessed by pressing the

SCREEN. Inthis screen, the user can select the desired Load, the output Noise waveform,

the Sensitivity Test waveform, and the Pacemaker Pulse Filter.

The following is a sample of the Pacemaker configuration screen:

LOAD Load : 100 ohrn
Defib Plates (50¢y) || Moiz& :Mone
50 ohm( ) Wave: 40 mS Sauare
100 ohm Pacemaker Pulze Filter: 0.0 mS
150 ohm A | W | [CHOICES] EXIT
200 ohm
200 ohm NOISE WAVEFORM WIDTH THRESHOLD
300 ohm
400 ohm 10 mV 50 Hz 10 ms Square 10% — 90%
500 ohm 9 mV 50 Hz 25 ms Square
600 ohm 8 mV 50 Hz 40 ms Square
700 ohm 7 mV 50 Hz 100 ms Square R-WAVE OUTPUT
800 ohm 6 mV 50 Hz 200 ms Square ENABLED
900 ohm 5mV 50 Hz 10 ms Tr!angle DISABLED
1000 ohm 4 mV 50 Hz 25 ms Tr!angle
1100 ohm 3 mV 50 Hz 40 ms Tr!angle
1200 ohm 2 mV 50 Hz 100 ms Tr!angle R-WAVE AMP
1300 ohm 1 mV 50 Hz 200 ms Triangle 05 my
NONE 10 ms SSQ :
1400 ohm Lomy
1 mV 60 Hz 25 ms SSQ .

1500 ohm 0’5 my
1600 ohm 2 mV 60 Hz 40 ms SSQ
1700 ohm j mx 28 EZ ;88 ms ggQ
1800 ohm 5 m\/ 60 HZ ms SSQ R-WAVE DELAY
1900 ohm m z
2000 ohm 6 mV 60 Hz 0—500mS
2100 ohm 7mV 60 Hz PULSE FILTER
2200 ohm 8 mV 60 Hz
2300 ohm 9 mV 60 Hz 0.0 -2.0ms

Open 10 mV 60 Hz
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These settings can be selected using | ™| to highlight the parameter

and using | CHOICES|  to open a drop down menu of all the options for the highlighted

parameter.

200 okt + I
Poize | 300 ahrm
Wigve: | 400 akim

Pacern:| IETT I
A |V | [ EMTER |CARMCEL

Use | 4™ | 1o scroll to the desired option. Then | EMTER |is used to accept the

new setting. The | “AMZEL | key can be used to return to the Pacemaker configuration

screen without making a new selection.

The | EXIT key is used to return to the PACE MAIN SCREEN.

PACEMAKER PULSE FILTER - Thisfilter eliminates noise pulses from being detected as

pacemaker pulses. Any pulses that have a width less than the Pacemaker Pulse Filter
setting will be ignored. When set to 0.0, the filter is disabled. When the filter is ON, an

indicator will show “FILTER ON” in the main pacemaker screen.

COMFIGURATION TEEST REZULTE-FILTER OM

Pace : D2 MNOT DEFIE |[REt=1=I. 0 B
Load 50 ohm Width - 0.0 m=
Poize : None A 0.0 md,
Wiave: 40 mS Sauare | Eneray: 0.0 rnd

PACE HMODE |5EHSITI|.|IT'|' F:EFF:FIETI]F:'n'l TOGGELE MORE
SETUP TEET PERIOD TEXT ITEST REXULTZ KEYE
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PACEMAKER PULSE MEASURE - This setting determines how the amplitude is

measured. Some pacemakers have an output that is not a perfect square pulse. Inthese

cases, there may be a need to measure either the peak or the mean amplitude.

i -

PLAVEALE | PLAVEALK BLAVEALE, | PLAVERALE
OHE | SUMMARY | ALL DATA | EXIT W vose | |5ummnm' | ALL DATH | EXIT

PACEMAKER WIDTH THRESHOLD- This setting determines where the width of the

pacemaker pulse is measured. Itis represented in Percent of peak value.

PACEMAKER R-WAVE OUTPUT - This setting determines whether the DA-2006P will

generate an R-Wave pulse after a pacemaker pulse is detected.

PACEMAKER R-WAVE AMP_ - This setting determines the amplitude of the R-Wave pulse

when enabled.

PACEMAKER R-WAVE DELAY- This setting determines time between when the

pacemaker pulse is detected and the R-Wave pulse is generated.
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SENSITIVITY TEST

The Sensitivity Test is used to determine the smallest waveform that the pacemaker can
detect. For this test, the selected waveform is generated outside of the refractory period of
the pacemaker. The DA-2006P uses a successive approximation approach to determine

the smallest output waveform that can be detected by the pacemaker. The Sensitivity Test

may be initiated by pressing the | *ENETMITY | ey from the PACE MAIN SCREEN.

WARNING

This section is provided as a guide to familiarize
the user with the DA-2006P. It is not intended to

provide the necessary test sequence for every
Pacemaker. The user must consult the
manufacturer’s manual for each DUT to

determine the correct test procedure to follow.

While this test is running, the following display will show the progress of the test:

|:|]HF|GuDﬁTII1H TESTT I'.\'I:-rULTs
=Im-a e Sensitivity Test Running | 0.00 mY
Load - S0 I 1 0.00 Y
Moise : Mar Pleaze Wait 0 ms
Wave: 40| Or Press Cancel to Exit 0 ms
| | | [CANCEL

At any time, the | CAMCEL | key can be depressed to stop the test and return to the

PACE MAIN SCREEN.
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At the end of the test, the display will show the pacemaker amplitude sensitivity at the

Pacer Terminals and the ECG Terminals.

COMFIGUREATIOM TEXT RE:ULT:
Pace DO NOT DEFIE  |BRt=]gt=as=1s =R | ek I
Load @ 50 akbm —enz.ECG 0 009 mY
Poize : Mone Paced RP 0 ms=
Wawe: 40 mS Sauare | Sensed BP: 0 ms=
PACE HMODE | ZEMZITIVITY | REFRACTORY | TOSSLE HOEE
ZETLR TE:ET PERIOD TEET ITEST REXULTHl KEY:E
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REFRACTORY PERIOD TEST

For on-demand pacemakers, the pacemaker should ignore any ECG activity after a pacer
pulse for a specific period of time. This time period is known as the Refractory Period. The
Paced Refractory Period is the time after the pacemaker pulse that ECG activity is ignored.
If an ECG pulse is present inside the refractory period, it is ignored. If an ECG pulse is
detected outside of the refractory period, the pacemaker will re-synchronize to the sensed
ECG pulse. For each sensed ECG pulse, there is a second refractory period. This is
known as the Sensed Refractory Period. It is the period of time after the sensed ECG

pulse that ECG activity is ignored. The Refractory Period Test may be initiated by pressing

the | EEETICTERY | key from the PACE MAIN SCREEN.

WARNING

This section is provided as a guide to familiarize
the user with the DA-2006P. Itis not intended to

provide the necessary test sequence for every
Pacemaker. The user must consult the
manufacturer’s manual for each DUT to

determine the correct test procedure to follow.

While the Refractory Period test is running, the display will indicate the progress of the test:

EuHF”EubﬁTIHH TEST :\-l:-ru|_-|-s
Refractary Test Running | O wem
Load : 5C I | 0.0 ms
Moize : Mar Fleaze Wait 00 ma
Wrgve: A0l Or Press Cancel to Exit (0.0 m.d
I | | [CAaMCEL

NOTE: Itisimportant that the pulse rate does not change for the duration of the Refractory

Test.
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At any time, the | ©AMCEL | key can be depressed to stop the test and return to the

PACE MAIN SCREEN.

When the test is completed, the display will update with the Paced Refractory Period and

Sensed Refractory Period in the Test Results.

CONMFIGUEATION TE:T REZULT=
Pace : DO MNOT DEFIE | BS=lgt=A =1 = A
Load 50 ah ~ens.BECG 0 0.09 mY
Maoize : Mone Paced RP : 245 m=

Wiave: 40 m= Sauare | ensed RP: 200 m=

PHCE HMODE |5EH5ITI|.|IT'|' |F:EFF:F|ETI]F:'|' | TOGELE |HI]F:E
SETUP TE:T PERIOD TE=T ITEST RESULTH KEYE
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PRINT MENU SCREEN

The DA-2006P allows the user to print the latest Pacemaker Analysis data or a header.

The PRINT MENU SCREEN is accessed by pressing the | [RMI  |key from the

PACE MAIN SCREEN.

The following is an example of the print menu screen:

0 '

What WIIII_I|!:| ¥l 0 1

like ta print? 0 mS

0 m&

wang | TR | | CANCEL

The header is sent by pressing the | [HNL | key.

The test data is sent by pressing the | FRMI TEST | key.

The| CAMCEL |key can be depressed to return to the PACE MAIN SCREEN.
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The following is the print header and sample data that are used for the Pacemaker

Analyzer mode:

BC Biomedical
DA-2006P Transcutaneous Pacemaker Analyzer

DA-2006 Serial Number:
Dut Manufacturer:

Dut Model:
Dut Serial Number:
Technician:
Location:
Date:
R ot
 rp— S —
PASS FAIL
Comments:
LOAD SETTING: 500 ohm
tommm - DA-2006P Measurements: --------- +
Output Output Rate Width Ampl Enrg S.Pads S.ECG PRP SRP
Test# Noise Waveform ppm ms mA mJ mv mvV mS mS
————————————————————————— o
1 None 40mS Sqgr 80 10.1 19.9 043 7.99 0.04 306 298

NOTE: Since Pacemaker pulses are normally continuous, the test data must be printed
manually via the Print Menu.

NOTE: Printing the header also resets the test number printed on the data sheet.
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PLAYBACK LAST PULSE SCREEN

The DA-2006P can display a graphical representation of the last pulse. This screen may

be accessed by pressing the

PLAYER
LRET PU

[k |key from the PACE MAIN SCREEN. The

playback allows the user to view the Pacemaker pulse in a time-expanded form. Samples

are stored internally at 0.1 ms intervals. The PLAYBACK LAST PULSE SCREEN shows

these samples expanded by a time factor of 200.

In playback mode, the samples are shown on the display and sent out the ECG leads,

Defibrillator Plates, and the High Level output. The following is a sample of the waveform

that is shown in the display:

y
K|
g
|
1

Il vone |

PLAYERCK
FIRET 20 a3k

PLAYEARCK
|EHTIF:E 100 ¢ & EXIT

The scale shown on the screen is automatically adjusted to provide the maximum

resolution available.

The

played back. This key replaces the

The

Il pPauze

B PLAY

key can be used to pause the screen at any point while a pulse is being

Il vowe

key when a pulse is being played back.

key can be used to play (continue) the waveform if it has been paused.

This key replaces the Il pruse

key.
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PLAYERCE
The | figsT amms

The | .. PLAYERCE

At any time, the

MAIN SCREEN.

key starts a playback of only the first 20 ms of the waveform.

key starts a playback of the entire 100 ms of the waveform.

EXIT

key or

Il vowme
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MESSAGES

INPUT OVERLOAD

The “Warning Input Overload Check Range” message can display during Defibrillator

testing. The range should be checked to see if it should be changed to High Range for the

current Joule setting.

COMFIGURATION

TEST RESULTE

Lowy Ranae =IINR0EEd| En
Status Ready for Defib| pe| YWARNING
ECG : Disabled pa| "ot Overioa

=

1=

ECia PLAYERCE | STHRT |
LIAUEFORME | LAZT PULEE ICHARGE TIMEFR HERDEF

PRIMT

| MORE
KEYE

NO PULSE (DA-2006P Only)
The “Test Cancelled No Pulse for 3 seconds” message can display during Refractory or

Sensitivity Pacer testing. The settings should be checked and the test rerun.

Pace : Do
Load : 1€
Moize : Mar
Wigwe: 40

COMFIGLU=EaTIne

TEST CECULTE

Test Cancelled
Mo Pulse for 3 seconds

Check Zettingz and retry
2r Press Cancel to Exit

0 B
0.0 m=
0.0 rnd,
0.0 rm.d

| [ RETRY |CANCEL
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SENSITIVITY TOO HIGH (DA-2006P Only)

The “Test Cancelled DUT Sensitivity too high” message can display during Pacer testing.
This happens when the Pacemaker does not detect the pulse generated by the DA-2006P.
It could be that it is connected improperly or set to Async mode. This can occur during

either the Sensitivity or Refractory test modes.

TEST CECULTE

]
10
Moize : Mar
Wigwe: 40

Test Cancelled

DUT =enzitivity too high

Feduce Sens and retry
or Prezs Cancel to Exit

0 e
0.0 m=
0.0 rnd,
0.0 rad

| [ RETRY |CANCEL

LOW BATTERY

This message indicates that the batteries are low and should be replaced.

Hiah Fanaxe
~tatus:Plea:
ECG : Disahl

COMFIGURATION T

Loy BATTERY
7% Life Remaining

TEZT REZULT=

0.0 Joules
0.0 Yolts
0.0 Amps

ECia PLAY
LIAUEFORME | LAST PULEE

ERCK PEINT

| STHRT |
CHARGE TIMEFR HERDEF

| MORE
KEYE

EXITING AUTO SEQUENCE TESTING

The “Exit Auto Sequence Test All Data Will be Lost!” message will display in the Auto

Sequencing Mode when

EXIT

is pushed.

printed prior to exiting.

If the data is needed, it should be

TE:ZT RELZULTE
LifePak 8P| Exit AutoSecquence Test 0 B
set Pacer o) Data wWill be Lost! 0.0
Press Star ArE You SUreT 0.0
FaceRP: : I 0.0m.l
I | [ vES | MO
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SYSTEM SETUP

The SYSTEM SETUP SCREEN allows for the configuration of the system settings. The

AV

settings can be selected using

SELECT

the setting, then | EMTER

to allow the editing of the parameter. The

is used to accept the new setting. The

to highlight the parameter and using

AV

keys are used to edit

CAMNCEL

key can

be used to return to the configuration screen without making a new selection.

The | EXIT

key is used to return to the MAIN SCREEN.

~wstem Setun mored
Backliaht-Titned tzec) 3

Autozeduence Timer 1

Batterw Life e
Poweer up with  Defaults

Y. A | SELECT | EXIT
The following is a brief description of the parameters and the available range of settings:
Parameter Description Range
Off — Always off
1-20 sec — The elapsed time after which the Off. 1-20 sec
Backlight-Timed | backlight will automatically turn off. Al’wa s On '
Always On — The backlight will be manually y
controlled by backlight key)
Autosequence Sets the delay between Auto Sequence tests
. 1-20 sec
Timer when the test passes.
Displays current life of the batteries. At 5%, 5-100%
Battery Life a warning screen will appear. At 10%, the °
L . (Read Only)
unit will power down automatically.
Selects the values that will be used whenthe | Default/Last/
Power up with unit is first turned on. It is also used to Set Custom/
P the Custom Defaults, if used. (See Power Set Custom
Up Settings). Defaults
Bluetooth Selects whether Bluetooth is on or off. On, Off
Software Displays current software program. (Read Only)
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POWER UP SETTINGS "

The DA-2006 Series allows the user to tailor the settings that the unit will have on Power
Up. The “Power Up With” parameter in the System Setup Menu allows for the selection of
either Default or Custom selections.

DEFAULT

If this option is selected the following settings will be used every time the unit is turned on.
Range — Defib, High Range mode

ECG — Output Disabled

Pacemaker Load — 100 ohm
Pacemaker Noise Waveform- None

Pacemaker Output Waveform — 40 ms Square wave.

CUSTOM
If this option is selected, the user may save a unique set of default parameters and the unit

will recall them every time the power is turned on.

SET CURRENT AS CUSTOM

The user simply configures the unit to the desired default conditions, selects this option and

presses ERTER |. The current configuration is then saved as the Custom Power up

values.
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AUTO SEQUENCE FUNCTION

The DA-2006 Series allows the user run up to 50 pre-programmed sequences of tests
(Auto Sequences). The tests are configured with an easy to use PC program. Each test
can be configured to test Defibrillator, Transcutaneous Pacemaker or both. (For
programming Auto Sequences, see the Auto Sequence Programming section). Once
configured, the tests are then downloaded to the DA-2006 unit through the RS232 serial

interface.

The AUTO SEQUENCE SCREEN is accessed using the | spfitices | key.

AUTO SEQUENCES

Use arroves to find |41LifePak 65 J i+ LifePak 4
Auto Seduence SiLifePak T D LCifePak 5
Sequence Tvpe:  |RINCEEAES LitePak 6
Defib and Pacer | 7)LifePak 9P i t:]fgggt gﬁ
) | v VIEW | RUM | EXIT LifoPak 9P
LifePak 9PM
LifePak 10
In this menu, the .‘.? keys are used to select the LifePak 10P
LifePak 10PM
desired test. The | “I|EW |key can be used to enter the HP 78660A
HP XLPM
VIEW MODE which will allow the user to view the program- Nihon Kohden 7000

Laerdal HS 2000
ed test options of the selected test. The | FLIM key will Marquette 1500PM

Zoll PD 2000

run the selected test and enter the RUN MODE which will Zoll M-Series DSW
Zoll AED Plus

step the technician through the programmed test as well as Blank Tests 20-50

identify whether each step has passed or failed based upon

the pre-programmed test limits that are part of each Auto Sequence.
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The following table shows the possible test sequence with the details and options that can

be selected using the PC program:

Test Description Fields Options
Defibrillator Test Sequence
" defibrillat Steps 1-20 xxx Joules
. easures detiprilator L
Defib Energy Tests discharge energy Energy Level Limits | 0-99%
VFIB ECG Output yes/no
. . Do Test? yes/no
Maximum Energy fMeaSl?re.S time required - I"Enargy 1 evel Limits | xxx Joules
or defibrillator to charge
Test to maximum energy Max Allowed Charge | sec
Time
, . Measures Cardioversion | Steps 1-3 xxx Joules
Cardioversion Tests Delay Energy Level Limits | 0-99%
Steps Up to 10
ECG Performance Tests defibrillator Waveform Outouts x Waveform Group
Test ECG input . P x Waveform
and Amplitudes _
Lead Il = x.x mV
Pacemaker Test Sequence (DA-2006P Only)
Steps 1-20
Pulse Pulse Rate, XXX ppm
: Measures Pacemaker | p;jse Amplitude and | xx mA
Rate and Amplitude Pulse Rate and Load : h
Tests Amplitude loa. Set“ngs XXX Oonms
Limits for 0-99%
Rate and Amplitude
Tests Pacemaker Do Test? yes/ino
Asynchronous Test Asynchronous Mode Pulse Rate and XXX ppm
Load XXX ohms
" b . Steps 1-5
easures Pacemaker
Demand Mode Tests | Sensitivity at Pacemaker Pulse Rate, XXX ppm
Pads and ECG leads | L0ad and xxx ohms
Output Waveform x Waveform
Measures ched
Refractory Test Refractory Period and Do Test? yes/no

Sensed Refractory
Period
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VIEW MODE

The VIEW MODE allows the user to look at the test configuration. Each test setting will be
shown, as well as the test limits that identify a valid or invalid test result. The screens that
are displayed in the VIEW MODE are determined by the Auto Sequence selected on the

AUTO SEQUENCE SCREEN and its configuration as defined with the PC program.

The following screens are examples of what could be shown in the VIEW MODE if all test

options are selected:

NOTE: If any particular test option is disabled using the PC Program, it will not be shown in

the VIEW MODE.

DEFIBRILLATOR ENERGY TESTS:

Test Settings

COMFIGUEATI TEXT RE:ULT=
LifePak SP %w Test1 0.0
~et Defibrillator for 2 Joules 0.0%
Wiew hocde 0.0A
e LHED | HEET ey | I | EHIT

Energy Limits

COMFIGURATION

TEXT RE:ULT=

LifePak SP neray Limits 0.0

Defib Eneray Limits: +15% § -15% 0.0%

Wiew hMode 0.0A
e LT | HEET ey | I | EHIT
. VFIB Option

COMFIGURATIO TEXT RE:ULT=

LifePak 8P Wik Selection 0.0

ECG Vb far Eneray Tests? ves 0.0%

Wiew hMode 0.0A
e LT | HEET ey | I | EXIT
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DEFIBRILLATOR MAXIMUM ENERGY TESTS:

Max Energy
COMFIGURATI TE:T REZULT:
LifePak SF axE Cha Time 0.0
~et Defibrilator for 360 Joules 0.0%
Wiy Mode 0.0A
0.0%

— T H o | [ EdT

Max Energy Test Limits

COMFIGURATIO TEZT REZULT:
LifePak SP axE Cha Time 0.0
Eneray Litnits: 335 to 382 Joules 0.0%
Wiewy hode 0.0 A
0.0%

e LD | HEET el | I | EXIT

DEFIBRILLATOR CARDIOVERSION TESTS:

Test Settings

COMFIGUEATIO TEXT REZULT:
LifePak SP tovrzn Test 1 0.0
~et Defibrillator for 100 Joules 0.0%
Wiew hMode 0.0A
0 ms

e LD | HEET el | I | EHIT

Test Limits

COMFIGUER TEXT REZLULT:
LifePak SF Crovrsn Limits 0.0
Cardioversion Limnit +129% 5 -129% 0.0
Wiew hMode 0.0 8
0 m=

e LT | HEET e | I | EXIT
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DEFIBRILLATOR ECG PERFORMANCE TEST:

Waveform Selection

COMFIGURAT
LifePak 3P /N/ECG Perf 1

ECG Performance Wavefarms? ves
Wiew hMode

TEZT REZULTE

LAET
ZTEP

MERT
ZTEP

| | | EXIT

NOTE: The individual selected waveforms are not displayed in the VIEW MODE.

PACEMAKER PULSE AND AMPLITUDE TESTS: (DA-2006P Only)

Test Settings

COMFIGURATIO TEXT RE:ULT=
LifePak SF Pacer Test 1 0 2
~et Pacemaker for 40e0m  200ma 0.0 ma,
Wiy Mode Load:
S0
— | =
Test Limits
COMFIGURATIO TEXT RE:ULT=
LifePak gP FPacer Limits O B
Pacer Hate +/-10% Amp +/-10% 0.0 rns,
Wiew hode Load:
S0
— [ =] | [ EAT

PACEMAKER ASYNCHRONOUS MODE TEST: (DA-2006P Only)

Pulse Rate Setting

COMFIGURATIO TEXT REZULT:
LifePak SP Pacer Azvnc 0 2
~et Pacer to Asvnc Mode TOB0m 0.0 ma,
Wiew hMode Loacd:
R
e LED | HEET el | I | EXIT
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PACEMAKER DEMAND MODE TESTS: (DA-2006P Only)

Test Settings

EDHFIGW TEXT REZULT:
LifePak SP Pacer Dmnd 1 0 e
~et Pacer to Dermand Mode S0pem 0.0 ma,

Wiew hMode Load:
G0
e LD | HEET el | I | EHIT

PACEMAKER REFRACTORY TEST: (DA-2006P Only)

Refractory Selection

COMFIGURATIO TEXT REZLULT:

LifePak SF Pacer Eefract 0 o

Pacemaker Refractory Test? no 0.0 s,
Wiew hMode Load:
G0
e LHET | ENDDF I | EXIT
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RUN MODE

The RUN MODE allows the user to run the test configuration. The screens that are
displayed in the RUN MODE are determined by the Auto Sequence selected on the AUTO

SEQUENCE SCREEN and its configuration as defined with the PC program.

Running an Auto Sequence will provide a consistent, guided procedure for testing
equipment. This is a semi-automated process that will provide immediate feedback to the
user if the DUT passes or fails individual tests. A programmable timer is provided to
automatically progress through the test when a given test passes. This timer is set in the

Auto Sequence Timer parameter in the SYSTEM SETUP SCREEN.

NOTE: If any particular test option is disabled using the PC Program, it will not be shown in

the RUN MODE.

NOTE: Some tests, like Performance Waveforms, do not have quantitative analyses and

therefore require the user to manually progress through the test.

The following sample screen shows the common elements present during the RUN MODE:

Instructions Selected Current Test Results Exit Key
for Settings Auto Sequence Test Step exits
and Actions RUN MODE
y COMFIGURATION TEST RESULYS NOTE: All
\ LifePak SP Eneray Test 1 2.0% Data w.iII be
~et Defibrillator for 2 Joules 115.0% lost when
Test Result Dizcharae When Readsy 234 this kev i
ﬁ Test Pazzed. Auto Advancing in 2 1 jse dy S
Falod — T =] L\l = '

/

Special Action Key

Last Step Key
for returning to
the last step

Next Step Key
for advancing
to the next step

Print Key
for printing all
results to printer

Capture Readings,
Get New Readings,
Start
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The following screens may be shown in the RUN MODE if all test options are selected:

DEFIBRILLATOR ENERGY TESTS:

Test Setup and Action

pd
COMFIGURATION T REZULTE
LifePak SP Eneray Test 0.0
~et Defibrillator for 2 Joules 0.0%
Dizcharae When Eeady 0.0
= LOET [ NEET ey | PRINT, TEET | EXIT

Test Passed

ETEF

/
COMFIGUREATION TE:T REZULT:
LifePak SP Eneray Tes 2.0
~et Defibrillator for 2 Joules 115.0%
Dizcharae When Ready 2348
Test Pas=sed. Auto Advancing in 2
— T =R [ EAT
Test Failed
COMFIGUREATION TE:T REZULT:
LifePak SP Eneray Tes 5.1
~et Defibrillator for 2 Joules 183.0%
Dizcharae When Ready a7 A
Teat Failed. Eetry if desired
T = [ EdT
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DEFIBRILLATOR MAXIMUM ENERGY TESTS:

Test Setup and Action

yd
COMFIGURATIOM %HEEULTE
LifePak SP MaxE Cha Time 0.0
=et Defibrilator far 360 Joules / 0.0%
Press Start Tiner When Readsy 0.0 A8
00
= DAL | VEET ey | PEINT TEST |oniatiienl  EXIT

Charge Timer Warning

Z

- COMFIGURATIOM T TE: EZULTE:
LitePak 8P [eparoe Timer Will Begin in 0.0l
~et Defibri 4 Seconds 0.0%
Press star 2 Press Cancel to Exit ggg

| .
| | | |C.E-.NCEL
Charge Timer Running
: ya

- COMFIGURATIOM |y/ﬁE$ULT5
LitePak 8P rharge Timer Running 337.5
=et Defibri 4 5 Seconos o 2470.0%
Press star Deflh When Charged 43.4 &
Tezt Failer— s | 265

| | | |C.E-.NCEL

Results
/

COMFIGURATIOM 2T RE:ZULT:

LifePak P MaxE Cha Tim 338.7 J
~et Defibrilator for 360 Joules 24775
Press Start Timer When REeady 49.6 4,
Tezt Paszed. Auto Advancina in 3 885

= DAL | NEET ey | PRIMT TEET |oiiotnies]  EAIT
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DEFIBRILLATOR CARDIOVERSION TESTS:

Test Setup and Action

ya
COMFIGURATIOM AT RELULTE
LitePak ap Crelvrzn TeAsy/ 0.o.l
~et Defibrillator for 100 Joules 0.0%
Dizcharae Sync Mode When Readyw 0.0A
0 ms

LD | HEET ey | PRINT, TECT | | EHIT

Test Passed

/

COMFIGUREATION /ﬁEET REZULT:
LifePak SP Crovrsn Test 95.1 J
~et Defibrillator for 100 Joules 1340.0%
Dizcharae Sync Mode When Redddyw 26.8 .4,
Test Pas=sed. Auto Advancing in 3 26 m=
dpmm LHET | HERT ey | PRINT, TECT | EXIT
DEFIBRILLATOR ECG PERFORMANCE TEST: Waveform
COMFIGUREATION TEXT RESLLTZE -
LifePak 8P ECG Perf AlCheck ECG
ECG: Performance Waveforms o Defib
Trianale YWave 2Hz Then Press
Lead ! 0.70mY Lead |l 1.0mY Mext Step
dpmm LHET | HERT ey | PRINT, TECT | EXIT

NOTE: Some tests, like Performance Waveforms, do not have quantitative analyses and

therefore require the user to manually progress through the test.
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PACEMAKER PULSE AND AMPLITUDE TESTS: (DA-2006P)

Test Setup and Action

/

- COMFIGUREATION }{ET REZULT:
LifePak SF Pacer Test ;I/ 41 pm
~et Pacemaker for 40mem  20ma 21.1 ma,
Prezss Capture 1o Test Readinas Load:

G0 o
LT | WERT ey | PRINT TEST [ CRETURE | EXIT
Results
COMFIGURATION TEST REZULT:
LifePak SP Pacer Te=st 1 41 B
~et Pacemaker for 40oem  20ma 21.1 ma&,
=howing Captured Readinas Load:
Tezt Pas=sed. Auto Advancing in 2 S0
dpm LHED | HERT ey | PRINT TEST | BETMEW | EXIT

NOTE: If the test fails or new readings are desired, the Get New Readings Key can be
used to replace the current readings. The current readings will be lost, even if they are

from a test that passed.

79



PACEMAKER ASYNCHRONOUS MODE TEST: (DA-2006P Only)

Test Setup and Action

COMFIGUEATION =T REZULT:
LifePak SP Pacer .ﬂ.syn‘n;/ FO B
~et Pacer to Asvnc Mode TOR0m 21.2ma,
Press Capture to Test Eeadinas Load:
S0
— T T =T | e | EWIT
Results
COMFIGUREATION TEZT REZLULT:
LifePak SP Pacer Asvnc T e
~et Pacer to Asvnc Mode TOR0m 21.1 ma,
=howvina Captured Readinos Load:
Tezt Pas=sed. Auto Advancing in 3 S0
— T I | s | AT

NOTE: If the test fails or new readings are desired, the Get New Readings Key can be
used to replace the current readings. The current readings will be lost, even if they are

from a test that passed.
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PACEMAKER DEMAND MODE TESTS: (DA-2006P Only)

Test Setup and Action

/

LifePak P

COMFIGUREATION TE REZULT:
Pacer Drand 1 //51 [alalyy!
~et Pacer to Dermand Mode S0pem 10,3 1,

Press Start for Sensitivity test Load:
~ens. Padsz: 0.00mY BCGE 0.00mY S0
= D01 | VEET ey | PEMTTEST | START | EMIT
Sensitivity Test Running
yd
FAMELEHEGTIAM TE= EZULTE
LifePak 8P| Senzitivity Test Bunning =1 P
=&t Pacer [ 1 10.5m
Press Star Pleaze Wait Load:
Sens. Pads| Or Press Cancel to Exit SO o
| | | |C.E-.NCEL
Results
/
COMFIGURATIOM TEZTARELULTE
LifePak &P Pacer Dmnd 1 /5‘\1 2y
~et Pacer to Dermand Mode S0eem 7105 ma,

=howing Captured Readinas Load:
~ens. Pads: 4.86mY ECG DESmY S0
s LAZT [ MERT | FRINT TEST | BETREW | EXIT

NOTE: If the test fails or new readings are desired, the Get New Readings Key can be

used to replace the current readings. The current readings will be lost, even if they are

from a test that passed.
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PACEMAKER REFRACTORY TEST: (DA-2006P Only)

Test Setup and Action

/
COMFIGURATIOM TESXY RELULTE
LifePak 5P Pacer Hefran:t‘/g“l BB
=et Pacemaker ta Demand Maode 10.5ma,
Press Start for Eefractory test Load:
PaceRP:  Om% ZSenzRP: Omi al L2
= | EMBTE: | PRRLTET | START | EMIT
Refractory Test Running
CrAMCLHTIHEGTIAR TEE E/guLTg
LifePak 5P| Refractory Test Running =1 Bt
=&t Pacerr (— ] 1001
Press Star Pleaze Wait Load:
PaceRP: 2r Press Cancel to Exit COo
| | | |C.E-.NCEL
Results
/
COMFIGURATIOM TE: EZULT:
LifePak 5P Pacer Refract 51 B
~et Pacemaker to Dermand Mode Y 101 A,
=howving Captured Readinos Load:
PaceRP: 284ms SensRP: 290ms S0
= U T Bl TRRATE | ot | EWIT

NOTE: If the test fails or new readings are desired, the Get New Readings Key can be

used to replace the current readings. The current readings will be lost, even if they are

from a test that passed.
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EXITING AUTO SEQUENCE TESTING MESSAGE

The “Exit Auto Sequence Test All Data Will be Lost!” message will display in the Auto

Sequencing Mode when ExIT |is pushed. If the data is needed, it should be

printed prior to exiting.

TE:T REZULT:
LifePak 8P| Exit AutoSequence Test 0 B
et Pacerm| o) Data will be Lost! 0.0m%
Prezs Star Are Yol SUFET 0.0 ma,
PaceRP: : I 0.0rm.d
I | [ vES | MO
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|| PROGRAMMING AUTO SEQUENCES

Auto Sequences are programmed with an easy to use PC interface. This section shows

how to use the Auto Sequence configuration software.

NOTE: In the Auto Sequence PC interface, the DA-2006 Series is noted as DA-2006/P.

|| SPLASH SCREEN

The Splash Screen identifies the version of the program. This screen will be displayed for 5

seconds, or until the user presses a key or clicks the screen with the mouse.

BCiGrou /*ﬁv‘\ma:g

W&@ & Obp /@z‘:ﬁaﬂw

Defibrillator Analyzer Version 1.15 Program
AutoSequence Programmer Version

Warning: This program is protected by Copywright Law and International ~ ©ORyright 2006
Tresties. Unauthorized reproduction or distribution of this program, or any ~ BC Biomedical
portion of it, may result in severe civil and criminal penatties, and will be

prosecuted to the maximum extent possible under lav.
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OVERVIEW

The following is a general overview of the PC Interface used for Programming Auto

Sequences. Each part of this screen is described in full detail later in this section.

File Control
This section is utilized to load/save
configuration files on the PC as well as

Program Menu Bar

read/write the auto configuration in the

DA-2006/P

Seguence
Selection

Use this list to
select which
sequence to
view /edit.

Status
Message

ECG Sequence Programming

Use this section to easily
configure each step of the
ECG Auto Sequence

[7<] DA-2006 AutoSequeice Programmer - Yer 1.15
File Help

AutoSequence Filename

C:\Program Files%BC Biomedical\DA-2006 Series AutaSequence ProgrammersT esting Autosequence. s d

Open
AutoSequence File

S ave AutoSequence
to File

Fiead AutoS equence

from D&-2006/F to D&-2006/F

Download AutoSequence

Test Sequence

Edit Sequence Mame
[LifePak 4

Select Test Mode
@& Defibrilator Only

Select Sequence to Edit [20 chare max)

LitePak 5 [
LitePak &
LitePak BS
LitePak 7
LitePak 8P
LitePak 9P

" Pacer Only

Copy Sequence

" Defib & Pacer

Configure Defibrilatar Test Configure Pacer Test

Step 1

ECG Output Group

|4ED
ECG Output ‘W aveform

IAsysloIe
ECG Output Amplitude:

[Leadii=1.0mv

LifePak 9PM

Energy Level Test [0 J to End]
Step 1 10
Step 2 25
Step 3 80
Step 4 100
Step 5 200
Step B 300
Step 7 400
Step B 450
Step 9

Step 10
Step 11
Step 12
Step 13
Step 14
Step 18
Step 16
Step 17
Step 18
Step 19
Step 20 0 Joules

Insert Step Delete Step

Tolerance + 15 28 = 15 2%
W-Fib Output During [p, =

LitePak 10
LifePak 10F
LitePak 10PM
HP 7EEG04

HP <LPM

Mihon Kohden 7000
Laerdal HS 2000
Marquette 1500PH
Zoll PD2000
Zoll M-Series DSW
Zoll AED Pluz
Blank Test 20
Blank Test 21
Blank Test 22
Blank Test 23
Blark Test 24
Blank Test 25
Blank Test 26
Blank Test 27
Blank Test 28
Blank Test 23
Blank Test 30
Blark Test 31
Blank Test 32
Blank Test 33
Blank Test 34
Blank Test 35
Blank Test 36
Blank Test 37
Blark Test 38
Blank Test 33
Blank Test 40
Blank Test 41
Blank Test 42
Blank Test 43
Blank Test 44
Blank Test 45

Joules
Joules
Joules
Joules
Joules
Joules
Joules

Joules

o

Joules

=

Joules

=

Joules

=

Joules

=

Joules

o

Joules

=

Joules

=

Joules

=

Joules

=

Joules

o

Joules

Step 2

ECG Output Group

I Performance

ECG Output ‘W avefiorm

ISquare 2Hz
ECG Output Amplitude

Lead 1= 1.0my

Step 3

ECG Output Group

I Perforrmance

ECG Output ' aveform

ITriangIE 2Hz
ECG Output Amplitude

[Leadit=1.0mv

Step 4

ECG Output Group

I Marmal Sinus Rhythm
ECG Output ‘W aveform

| 80 BPM
ECG Output Amplitude

[Lead 1= 1.0mv

Step 5

Err Mk s R

2/26/2007 939AM 4

A

Com Port Seguence Configuration Task
being used Use this section to Progress
configure each Auto Indicator

Seauence test.

X

Current Time
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PROGRAM MENU

[~ DA-2006 AutoSequence Progr

IE Help

Save AukoSeguence ko File

Load AutoSequence File

Clear Filename History

Exit

[ DA-2006 AutoSeq
Eile | Help

[

The program menu contains shortcuts to file operations

as well as program version information.

From the File Menu, you can Save or Load Auto
Sequences as well as Clear the History of files that
were used. You can also Exit the program from this

menu.

The Help Menu provides access to program version information, shown

below:

Defib Analyzer AutoSequence Programmer ﬂ

= AutoSequence Programmer for DA-2006/F.

=

Copyright 2006 BC Biomedical
314.638.3200

e, bogroupintl com

ﬁ Wersion 1.15

Thiz utility iz uzed to configure AutoSequence routinesz for the
DA-2006/F Seresz of Defibrillator Analyzers.

Wharning: ... Thiz program ig protected by Copywright Law
anhd |nternational Treatiez. Unauthorized reproduction or
diztribution of this program, or ang paortion of i, may resulk in
gevere civil and criminal penalties, and will be prozecuted
to the maximum extent poszible under law. System Info...
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FILE CONTROL

The file control section allows the user to Load and Save Auto Sequence files, greatly
expanding the number of pre-programmed sequences from 50 to virtually unlimited. The
user also uses the File Control section to Load and Store Auto Sequences on the

DA-2006/P.

AutoSequence Filename
C:AProgram Files\BC Biomedical\DA-2008 Series AutoSequence Programmens T esting Autozequence. s j

Open Save AutoSequence Read AutoSequence Download AutoS equence
AutoSequence File to File from Da-2006/F to DuA-2006/F

Dropdown List — This list shows the history of files that have recently been used. This

provides quick access for switching between common Auto Sequence files.

Open Auto Sequence File — This button brings up the standard Windows Open File dialog

box. Itis used to load an existing configuration file.

Save Auto Sequence to File — This button brings up the standard Windows Save File

dialog box. It is used to save the current configuration to a file for future reference.

Read Auto Sequence from DA-2006/P — This button is used to load the configuration
currently stored in the DA-2006/P.

Download Auto Sequence to DA-2006/P — This button is used to send the configured
Auto Sequence to the DA-2006/P, where it is stored in non-volatile flash memory.
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SEQUENCE SELECTION

Select Sequence to Edit

LifePak 4
LifePak &
LifePak &
LifePak B5
LifePak. 7
LifePalk. 8P
LifePak 9P
LifePak 9Pk
LifePak 10
LifePak 10P
LifePak. 10Pk
HF 7EER0A,
HF =LPH
Mikian K.ohden 7000
Laerdal HS 2000
b arquette 1500P M
Zall PD2000
Zoll M-Series DEW
Zoll AED Plug
Blank Test 20
Blank Test 21
Blank Test 22
Blank Test 23
Blank Test 24
Blank Test 25
Blank Test 26
Blank Test 27
Blank Test 28
Blank Test 29
Blank Test 30
Blank Test 31
Blank Test 32
Blank Test 33
Blank Test 34
Blank Test 35
Blank Test 36
Blank Test 37
Blank Test 38
Blank Test 339
Blank Test 40
Blank Test 41
Blank Test 42
Blank Test 43
Blank Test 44
Blank Test 45

This section shows a list of all of the names of the Auto
Sequences. Itis used to select an individual sequence
for configuration. Once selected, the configuration
window will change to display the settings for the

selected sequence.
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SEQUENCE CONFIGURATION

The sequence configuration window displays all of the configuration settings for each Auto

Sequence. This sample screen shows a defib test configuration.

Fd“equm,qame (20 chers mar] 4__3—— Sequence Name — This name can be any string
[LiePak 4 | of up to 20 standard ASCII characters. NOTE:

Copy Sequence

Select Test Mode W H i
& Deloen o0y € Pacer Only ‘%:ip \ Not all ASCII characters are valid and will be
Configure

I Contigure Defibrillator Test cer Test Ignored
AN
% Copy Sequence Button — This button opens the
N Copy Sequence Screen that allows the user to
S — T | quickly configure similar test sequences.
Step 4 100 Jaules \
Bipd 200 Test Mode Selections — These selections allow
o e A\ each test to be configured as a Defibrillator Only,
Step & 50 Joules a Pacer Only or a Defib & Pacer test.
Step 3 0 Joules
2:3'311” E jw:e*" Configure Test Buttons — These buttons are
ep oules .
- o useql to aI_ternaFe between defib and pacer test
Step 13 0 Joules configuration windows.
Step 14 0 Joules <
2| oules D . . . .

e - o — Defibrillator Test Details — Each of the potential
Step 17 0 Joules tests and test details for the Defibrillator are
Step 18 0 Joules displayed for configuration. For ease of
Step 19 0 Joules H H H
. programming, individual steps can be deleted or

added and individual tests can be included or not

Inzert Step | Delete Step | .
Talerance +W% —W%‘h\ InCIUded'
Y-Fib Output During Iﬂ \
LBVB'T:S‘?E — Insert and Delete Steps Buttons — These
Max Energy 1 est .
Do Erey Tos? [rer ] buttons will open the Insert Steps Screen or the

Delete Steps Screen.

I ax Enargy 450 Joules
High Limnit 430 Joules
Lows Limnit N8 Joules
!\I'.lli?nichalge I 0 Seconds

Cardioversion Test

Do Cardioversion Test? IYes ‘I

Step 1 I 100 Joules
Step 2 100 Joules
Step 3 100 Joules

EnelgyLimit+| mn 25 —I mn 24
Drelay Linit I 30 ms

ECG Performance Test

['o Performance
Test? Tes ¥
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Edt Sequence Name (20 chars mar] 1 Pacer Test Details — Each of the potential tests

[LirePak Pt Copy Sequencs | and test details for the Pacer are displayed for
Select Test Mode 1 1 1

" Defibrilator Only €~ Pacer Only % Defib & Pacer / Conflguratlon For ease Of programmlng’

Mo/ individual steps can be deleted or added and

| individual tests can be included or not included.

Configure Defibrillator Test

-

Pulze Mode Tests [0 ppm to End]

Step1 | 60 ppm | 55 ma [700 =] Ohms
Stepz [ 150 ppm | 55 ma [700 x| Ohms
Step3  [170 ppm | 55 ma [70 | Ohms| |
Stepd [160 ppm | 55 ma [700 x| Ohms
Step5 [ 140 ppm | 55 ma [700 x| Ohms
Stepf [ 130 ppm | 55 ma [700 x| Ohms
Step7 [120 ppm | 55 ma [700 x| Ohms
Stepf [ 110 ppm | 55 ma [700 =] Ohms
Stepd  [100 ppm | 55 ma [700 x| Ohms
Step10 | 50 ppm | 55 ma [700 =] Ohms
Step1 | 60 ppm | 55 ma [700 =] Ohms
Step12 | 70 ppm | 55 ma [700 =] Ohms
Step13 | 60 ppm | 55 ma [700 =] Ohms
Step14 | 50 ppm | 55 m& [700 =] Ohms
Step15 | 40 ppm | 55 m& [700 =] Ohms
Step16 | 60 ppm [ 200 m& [700 =] Ohms
Step17 | 60 ppm [ 150 m& [700 =] Ohms
Step18 | 60 ppm [ 100 m& [700 =] Ohms
Step19 | 60 ppm [ 130 ma [700 =] Ohms
Step20 | O ppm | 0 md [Defib =] Ohms
insett Step | _Delete Step | « Insert and Delete Steps Buttons — These
Rate Tol 2] 10 96 AmpTol 2] 10 9 buttons will open the Insert Steps Screen or the
Async Mode Test Delete Steps Screen.
Do Aspnc Mode Test? IYes Vl
Hatemppm Load|1DD vthms
Demand Mode Tests 0 ppm to End
Do Demand Mode Test? IYes 'l
Hare Face Load
[pom] [Ohms)  Output Wawveform
sep1| 60 [ro0 | [40ms Square =)
Stepz[ 0 [Defb x| [10mS Square 7]
Step3[ 0 [Defb x| [10mS Square 7]
Stepd [ 0 [Defb x| [10mS Square 7]
Step5[ 0 [Defb 7] [10mS Square 7]

Befractory Mode Test

Do Refractary Mode Test? IND 'l
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Copy Sequence Screen

This function allows the user to quickly configure similar Auto Sequences. Simply select
the source and target test sequences, press OK, and the target sequence will be
overwritten with the configuration from the source sequence configuration. The Cancel

button will exit the window without modifying any configuration settings.

x
Select Source Select Target
Sequence Sequence
LifePak 4 - LifePak 4 -
LifePak & — LifePak & —

LifePak & LifePak &

LifePak 65 LifePak 65

LifePak 7 LifePak 7

LifePak. 3P LifePak. 3P

LifePak. 9F LifePak. 9P

LifePak 9PM LifePak 9P
LifePak 10 LifePak 10

LifePak. 10P LifePak. 10P
LifePak. 10PM LifePak. 10PM

HF 736604 Do Copy HF 736604

HF =LPH HF =LPH

Mihon Fahden 7000 Mihon Fahden 7000
Laerdal HS 2000 Cancel Laerdal HS 2000

b arquette 1500Pk b arquette 1500Pk
Zall PD2000 Zall PD2000

Zoll M-Senes DSW — Zoll M-Senes DSW —
ol AED Flus ol AED Flus
Blank Test 20 Blank Test 20
Blank Test 21 Blank Test 21

Blank Test 22 Blank, Test 22
Blank Test 23 :Blank Test 23
Blank Test 24 Blank Test 24
Blank Test 25 Blank Test 25
Blank Test 26 Blank Test 26
Blank Test 27 Blank Test 27
Blank Test 28 Blank Test 28
Blank Test 29 Blank Test 29
Blank Test 30 d Blank Test 30 d
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Insert Step and Deleting Step Screens

The insert and delete functions allow the user to quickly modify an existing test
configuration. Deleting a step will move all of the tests following the deleted test up by one
step and clear the final step. Inserting a step will shift all following steps down by one step

and clear the selected step location.

Defibrillator Examples:

x x
Select Where to Insert the Step Select the Step to Delete

" Step1 I—W Joules " Step1 |—1EI Joules

" Step 2 [ 25 Joules " Step 2 [ 25 Joules

e Step 3 50 Joules " Step 3 50 Joules

% Step 4 I 100 Joules " Step 4 IW Joules

" Slep 5 200 Joules ¥ Step & I 200 Jaules

" Step 6 I 300 Joules " Step & I 300 Jaules

e Step 7 400 Joules " Step 7 400 Joules

" Siep 8 I 450 Joules " Step & I 430 Joules

" Siep 9 I 0 Joules " Step g I U Joules

" Stepi0 I U Joules " Step 10 I U Joules

e Step 11 I 0 Joules i Step 1 I U Joules

" Siep12 I 0 Joules = Step 12 I 0 Joules

" Sep13 I U Joules = Step13 I 0 Joules

o Step 14 I 0 Joules (8 Step 14 I 0 Joules

" Step 15 I 0 Joules " Step 15 I 0 Joules

o Step 16 I 0 Joules (8 Step 16 I 0 Joules

o Step 17 I U Joules o Step 17 I 0 Joules

" Step g I U Joules a Step 18 I 0 Joules

e Step 19 I 0 Joules a Step 19 I 0 Joules

" Siep 20 I 0 Joules a Step 20 I 0 Joules

OF. | Cancel | ak. | Cancel |

k\ k\
Pressing OK here would shift steps 4-19 Pressing OK here would shift steps 6-20 up
down by one step and insert a blank step at by one step and insert a blank step at step
step 4. 20.
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Pacer Examples:

. Insert Autosequence Step

Select Where to Insert the Step
O stepl | 40 ppm [200ma [0 =] Ohms
© Step2z [ 50 ppm [20ma [50 <] Ohms
O oGep3 | Oppm [200ma |50 - Obms
& Stepd | 70 ppm [ 200ma 50 <) Ohms
" Steph m ppm | 200 ma |50 7| Ohrms
o Step B m ppm | 200 ma |50 7| Ohms
O Gtep7 | 90 ppm [ 180ma |50 <) Obms
" Step | 80 ppm [ 170ma |50 <) Ohms
" Stepg m ppm | 160 m& [50 =] Ohms
C Grep10 | 60 ppm [ 150ma |50 <) Obms
" Stepi1 | 50 ppm [ 140 ma 50 <] Ohms
" Grep12 | 40 ppm [130ma |50 <) Obms
" Step 13 m pom | 120 md |50 =] Ohms
O oGreptd | Boppm [ 110ma 50 <) Obms
" Step15 | 5 ppm [ 100ma |50 <) Ohms
" Siep 15 Iﬁ PR mm& 50 =] Ohms
O step17 | 37 pom [ 80ma [0 =] Ohms
. Step 18 Iﬁ PRM mm& B0 | Ohms
. Step 19 m PRM mm& B0 | Ohms
" Step 20 m PR mm 50 =] Ohms
0k | Cancel
\

Pressing OK here would shift steps 4-19
down by one step and insert a blank step at
step 4.
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i, Delete Autosequence Step

i e e e T B NG TN T S N R0 N0 B N T TN N B R )

Select the Step to Delete

m ppm
[ 50 ppm
|_'3| ppm
[ 70 ppm
m ppm
m ppm
m ppm
Step & m PR
Step 9 m ppm
Step 10 m ppm
Step11 [ 50 ppm
Step 12 m PR
Step 13 Iﬁ ppm
Step 14 Iﬁ PPm
Step 15 Iﬁ ppm
Step 16 Iﬁ PR
Step 17 W ppm
Step 18 Iﬁ ppm
Step 19 Iﬁ ppm
Step 20 m PR

Step 1
Step 2
Step 3
Step 4
Step B
Step B
Step 7

200
200 e,
200 g,
200 e,

[7200 ma
[7200 ma

180
170

[TE0 ma
[150 ma

140 g,
130 md,

[ 720 ma
[ 110 ma,
100 s
[ 30 ma
[ 80 ma
[70 ma
[ B0 ma
[ 50 ma

S0 = Ohms
50 | Ohms
50 =] Ohms
a0 =) Ohkms
50 =) Ohms
50 =) Ohms
50 =] Ohms
a0 =) Ohkms
50 =) Ohms
50 =) Ohms
50 =] Ohms
a0 =) Ohkms
50 =) Ohms
50 =) Ohms
50 =] Ohms
a0 =) Ohkms
50 =) Ohms
50 =] Ohms
50 =] Ohms
a0 =) Ohkms

DK | Cancel |
N\

Pressing OK here would shift steps 6-20 up
by one step and insert a blank step at step

20.




ECG CONFIGURATION SECTION

' ECG Performance ‘

Test Sequence

This section configures the ECG Performance

Step 1
ECG Dutput Group

|4ED
ECG Dutput 'w avetorm

I.ﬁs_l,lstole
ECG Dutput Amplitude

|Leadll=1.0my

Step 2
ECG Output Group

I Performance

ECG Output ' avefarm

ISquare 2Hz
ECG Dutput Amplitude

JLeadll=1.0my

Step 3
ECG Dutput Group

I Performance

ECG Output ' aveform

ITriangIe 2Hz
ECG Output Amplitude

|Leadll=1.0mY

Step 4
ECG Dutput Group

INormaI Sinus Rhythm
ECG Dutput 'w avetorm

|s0BPM
ECG Dutput &mplitude

|Leadll=1.0my

Step 5

[l o el P PR S,

2/25/2007 S AM 4

sequence when the ECG Performance Test option is

set to YES for a Defibrillator Test.

The ECG sequence consists of up to 10 steps. Each
step consists of a selected waveform group (Disabled,
NSR, AED, Arrhythmia or Performance), output

waveform and output amplitude.

There is only one ECG sequence for all 50 Auto

Sequence tests.

To use less than 10 steps, set the ECG output group of

the next step after the last to “Disabled.”
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MANUAL REVISIONS

Revision # Program # Revisions Made

Rev 01 DT7395CA Preliminary Manual

Rev 02 DT7395CA Miscellaneous Editing Updates

Rev 03 DT7395CA Pictures Updated

Rev 04 DT7395CD Accessories Added

Rev 05 DT7395CF Added Pacer Graphing, Auto Sequences
Rev 06 DT7395CF Miscellaneous Editing Updates

Rev 07 DT7395CG Added minimum pacemaker pulse width
Rev 08 DT7395CG CE page and Miscellaneous Edits

Rev 09 DT7395CG Miscellaneous Edits

Rev 10 DT7395CG Added Indications for Use

Rev 11 DT7395CG Updated Manual Format, Misc. Edits
Rev 12 DT7395CG Updated EU Declaration of Conformity, Misc. Edits
Rev 13 DT7395CL Added Bluetooth

LIMITED WARRANTY

WARRANTY: BC GROUP INTERNATIONAL, INC. WARRANTS ITS NEW PRODUCTS TO BE FREE
FROM DEFECTS IN MATERIALS AND WORKMANSHIP UNDER THE SERVICE FOR WHICH THEY
ARE INTENDED. THIS WARRANTY IS EFFECTIVE FOR TWELVE MONTHS FROM THE DATE OF
SHIPMENT.

EXCLUSIONS: THIS WARRANTY IS IN LIEU OF ANY OTHER WARRANTY EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE.

BC GROUP INTERNATIONAL, INC. IS NOT LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES.

NO PERSON OTHER THAN AN OFFICER IS AUTHORIZED TO GIVE ANY OTHER WARRANTY OR
ASSUME ANY LIABILITY.

REMEDIES: THE PURCHASER'S SOLE AND EXCLUSIVE REMEDY SHALL BE: (1) THE REPAIR OR
REPLACEMENT OF DEFECTIVE PARTS OR PRODUCTS, WITHOUT CHARGE. (2) AT THE OPTION
OF BC GROUP INTERNATIONAL, INC., THE REFUND OF THE PURCHASE PRICE.
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SPECIFICATIONS

ENERGY OUTPUT MEASUREMENT

METHOD

Monophasic or Biphasic

LOAD RESISTANCE

50 Q £ 1%, Non-Inductive (< 1 pH)

DISPLAY RESOLUTION 0.1J
MEASUREMENT TIME 100 ms
WINDOW
ABSOk/UC;rl_ET'I:\Aé)E( PEAK 6000 V/
PULSE WIDTH 100 ms
HIGH RANGE LOW RANGE
VOLTAGE <5000V <1000 V
CURRENT <100 A <20 A
ENERGY <1000 J <50J
ACCURACY <100J +2J . <20 +041J .
>100J | +2% of reading >20J | +2% of reading
TRIGGER LEVEL 100V 20V
PLAYBACK AMPLITUDE 1 mV/1000V Lead 1 1 mV/1000V Lead 1
TEST PULSE 125 J + 20% 5J+20%
DELAY 0 to 6000 ms
CARDIOVERSION RESOLUTION 0.1 ms
ACCURACY *2ms
OUTPUT LEAD | & PLATES
WAVEFORM PLAYBACK SCREEN zooéi;-;r;oaase
TIMING WINDOW Starts at peak of each R-
SYNC TIME wave :
MEASUREMENTS TEST WAVEEORMS All Wave;(\)/;rirlwasglrgulatlons
DELAY TIME ACCURACY +1ms
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PATIENT SIMULATOR

30, 40, 45, 60, 80, 90, 100,
120, 140, 160, 180, 200,
ECG NSR 220, 240, 260, 280, 300
BPM
SINE 0.1,0.2,0.5, 5, 10, 40, 50,
ECG WAVEFORM RATES 60, 100 Hz
SQUARE 0.125, 2.000 Hz
TRIANGLE 2.000, 2.500 Hz
PULSE WAVE 30, 60, 120_ BPM; 60 ms
width
AMPLITUDE 0.5,1.0,1.5,2.0 mV (Lead II)
RATE + 1%
ACCURACY
AMPLITUDE +2% @ Lead Il
OUTPUT 200 times Amplitude
HIGH LEVEL
ACCURACY + 5%
QRS DURATION 80 ms
LEAD TO LEAD
IMPEDANCE 1000 ©
Ventricular Fibrillation
Atrial Fibrillation
Second Degree A-V Block
Right Bundle Branch Block
Premature Atrial Contraction
ECG ARRHYTHMIA PVC Early
SELECTIONS PVC Standard
PVCRoONT
Multifocal PVC
Bigeminy
Run of 5 PVCs
Ventricular Tachycardia
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PATIENT SIMULATOR (continued)

ECG SHOCK ADVISORY
ALGORITHM TEST

Asystole

Coarse Ventricular Fibrillation

Fine Ventricular Fibrillation

Multifocal Ventricular Tachycardia @ 140 BPM

SELECTIONS

Multifocal Ventricular Tachycardia @ 160 BPM

Polyfocal Ventricular Tachycardia @ 140 BPM

Polyfocal Ventricular Tachycardia @ 160 BPM

SupraVentricular Tachycardia @ 90 BPM

TRANSCUTANEOUS PACEMAKER ANALYZER

50, 100, 150, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1100, 1200, 1300,
LOAD VALUES | 1 160, 1500, 1600, 1700, 1800, 1900,
TEST LOAD 2000, 2100, 2200, 2300 O
50 to 1300 Q 1%
ACCURACY
1400 to 2300 Q +1.5%
RANGE 4 10 300 mA (100 Q load)
ACCURACY *+ 5% or = 0.5 mA (whichever is greater)
50 — 600 Q 300 mA
700 Q 286 MA
800 Q 250 mA
900 Q 222 mA
1000 Q 200 mA
1100 Q 182 mA
1200 Q 167 mA
1300 Q 154 mA
PULSE CURRENT
1400 Q 143 mA
LIMIT
1500 Q 133 mA
1600 Q 125 mA
1700 Q 118 mA
1800 Q 111 mA
1900 Q 105 mA
2000 Q 100 mA
2100 Q 95 mA
2200 Q 91 mA
2300 Q 87 mA
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TRANSCUTANEOUS PACEMAKER ANALYZER (continued)

RANGE 30 to 800 ppm
PULSE RATE i )
ACCURACY + 1% or 2 ppm (whichever is greater)
RANGE 0.6 to 80 ms
PULSE WIDTH - -
ACCURACY * 1% or = 0.3 ms (whichever is greater)
VARIABLE
200V
LOAD INPUT
VOLTAGE FIXED LOAD 15V
INPUT
0-15V 10.24:1
AMPLITUDE .
OUTPUT > 60V 164:1
MAX OUTPUT 200V
WAVEFORMS Square, Triangle, Haversine
WIDTH 10, 25, 40, 100, 200 ms
ECG OUTPUT 0to4 mV
PACER INPUT
(50 TO 400 m(\)/t/o51000
OUTPUT OHMS)
AMPLITUDE PACER INPUT
(500 TO 2300 0 to 100 mV
OHMS & OPEN)
DEFIBRILLATOR
PLATES O0to10 mV
ECG OUTPUT 40 pv
DEMAND SENSITIVITY PACER INPUT
(50 TO 400 40 pv
OUTPUT OHMS)
RESOLUTION PACER INPUT
(500 TO 2300 1mV
OHMS & OPEN)
DEFIBRILLATOR
PLATES 0.1 mv
OUTPUT
ACCURACY 2%
ECG OUTPUT N/A
INPUT RATE PACER INPUT 30 to 100 ppm
DEFIBRILLATOR
PLATES 30 to 100 ppm
PACING 20 to 500 ms
REFRACTORY
PERIOD SENSING 20 to 500 ms
ACCURACY +2ms
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TRANSCUTANEOUS PACEMAKER ANALYZER (continued)

0.0.24. 0.46,0.68, 0.91, 1.13. 1.36,
ECG OUTPUT 1.58, 1.80, 2.03, 2.25 mV
0.1,2 3,45 6,
500 7.8.9. 10 mV
0.2.4.6,8, 10,
100 O 12 14, 16, 18, 20
mV
0.3.6 0, 12 15,
150 O 18, 21, 24, 27, 30
mV
0.4,8, 12, 16, 20
50/60 HZ 4, 8,12, 16, 20,
INTERFERENCE TEST | PACER INPUT 2000 24,28,32, 36,40
SIGNAL mv
0 6,12, 18, 24,
300 Q 30, 36, 42, 48, 54,
60 mV
0.8, 16, 24, 32,
400 Q 40, 48, 56, 64, 72,
80 mV
0. 10, 20, 30, 40,
> 500 Q 50, 60, 70, 80, 90,
100 mv
DEFIBRILLATOR
i) 0.1,2.3,4,5,6,7,8,9 10 mV

PHYSICAL & ENVIRONMENTAL

DISPLAY LCD Graphical 24Q X 64 Pixels,
Backlit
Royalite R59
CONSTRUCTION ENCLOSURE UL Flame Rating 94 V-0
OVERLAY Lexan, Back printed
SIZE 4.10 x 9.77 x 10.65 Inches
(104.1 x 248.2 x 270.5 mm)
WEIGHT < 5.0 Lbs (= 2.27 kq)
OPERATING RANGE 15 to 40 °C (59 to 104 °F)
STORAGE RANGE -20 to 65 °C (-4 to 149 °F)
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ELECTRICAL

9V Alkaline Battery (2 Required)

BATTERY (ANSI/NEDA 1604 Alkaline or equivalent)
9to 10 VDC, = 200 mA
AC ADAPTOR Oa R0
BC20 - 21114 Universal Power Supply
BAUD 115200
DATABITS 8
RS.237 START BITS 1
COMMUNICATIONS STOP BITS !
PARITY None
HANDSHAKING None
CONNECTIONS Female DB-9
PARALLEL PRINTER PORT CONNECTIONS Female DB-25
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NOTES
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