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Introduction 
Section 1 

Regular testing of defibrillators and pacemakers is critical in order to ensure safe and effective operation. The BC 
Biomedical DA2000 Defibrillator Analyzer accurately verifies the output characteristics of all defibrillators as well as 
testing the parameters of non-invasive pacemakers.  The DA2000 is battery operated and completely portable. 
Simple-to-use menu soft keys allow quick access to tests. 

The DA2000 measures the delivered energy in Joules (watt-seconds) from a defibrillator by simulating the human 
body’s resistance.  The analyzer then measures the flow of current through that resistance.  The standard 
resistance used by the DA2000 is 50 ohms.  Defibrillator energy is measured in one of two ranges: 0-100 Joules, or 
0-1000 Joules.   

The defibrillator pulse waveform can be replayed via the ECG jacks or paddle plates for viewing on a recorder, or 
on an oscilloscope for greater detail.   

Synchronization time in milliseconds is measured by timing the firing delay from either the Q-wave (base) or R-
wave (peak) simulated by the DA2000.  The simulated waveform is present at both the ECG jacks and the paddle 
plates.  Peak voltage and peak current (amps) of the defibrillator pulse can be measured. Overshoot voltage and 
current measurements of the defibrillator pulse are calculated and displayed. 

The DA2000 also measures the defibrillator’s charge time (the time it takes for a defibrillator to reach its maximum 
charge setting). 

Waveforms, including ECG, arrhythmias, and performance, help verify monitor and recorder accuracy, and also test 
the automatic defibrillator’s ability to recognize and fire.  

All waveforms are present at the ECG jacks, the paddle plates and scope output.  Utilities allow the setting of Serial 
RS-232 communication parameters to download results to printer, or computer.  Display contrast can be adjusted to 
obtain the best view of the LCD display. 

Upgrading the DA2000 

A number of pre-configured DA2000 models are available. In addition, older models may be upgraded by contacting 
BC Biomedical. The following DA2000 models are available: 
 

• DA2000:    Base unit. Features output energy, synchronization time, peak measurements, bi-directional 
RS-232. 

 
• DA2000W: “Waveform” version. Features output energy, sync time, peak measurements, overshoot, bi-

directional RS-232, waveforms, charge time measurements, 28 programmable autosequences. 
 

• DA2000P: “Pacer” version. Output energy, sync time, peak measurements, overshoot, bi-directional RS-
232, waveforms, charge time measurements, 28 programmable autosequences, pacer output 
measurements and pacer refractory period measurements. 
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Accessories 

DESCRIPTION     SUPPLIED 

• Carrying Case    (optional)  
 
• User’s Guide    1 
 
• RS-232/Printer Cable 
        Serial/Parallel    (optional)   
 
• Printer  (DPM 411-21)  (optional)   
 
• Printer paper for  
        DPM 411-21     (optional)   
 
• Converter Data Serial- 
        Parallel 110V     (optional)   
 
• Power Supply for DPU- 
       411-21 Printer (220 V)  (optional)   
 
• Internal Paddle 
       Adapters      2     
 
• Automatic Paddle  
  Adapters       (optional)  
    Hewlett Packard         
       Marquette           
      Laerdhal           
      Physio Control      (Automatic Defibrillation)    
      Physio Control      (Pacer)       
      Zoll Cable Asby          
 
• 9 VDC 300 mA Adapter  (optional)   
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Installation & Operation 
Section 2 

Use the following checklist when unpacking the DA2000 to check the instrument for shipping damage. 
  Perform a visual inspection to ensure the front panel or case has not been damaged during shipping.   

  Check the LCD display to ensure that it is intact.  If the DA2000 has been damaged, call your BC 
Biomedical representative immediately.  

  Place the DA2000 on a level surface and power up the instrument by turning the power switch to I (ON). 
Check the display. If the message, Warning - Low Battery!! appears, the instrument's battery requires 
replacement.  

 
Operation Warnings 

The operator must be familiar with, and follow the safety precautions listed detailed below, before using the DA2000 
with a defibrillator: 

 
• Inspect the defibrillator daily. Examine the paddles, lead wires, and power cord for cracks and frays.  

 
• If the defibrillator is line powered, be sure that it is plugged into a grounded receptacle.  Do not touch the 

electrical contact surfaces of the defibrillator paddles. 
 
• Grip one paddle handle firmly in each hand.  Apply to the DA2000 plates.  Keep the paddles firmly 

depressed to prevent arcing that can cause injury to the operator and/or damage the DA2000 or 
defibrillator.   

 
• Do not touch the contact plates on the DA2000 when the defibrillator paddles are being pressed onto the 

plates.  Do not use any electrical paste or pads when testing a defibrillator with the DA2000.  
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Getting Acquainted 

The DA2000 utilizes a 2-line x 24-character LCD display and "soft keys" to simplify operation (Figure 2.1).   
 
The top line of the LCD display is used for test results and the bottom line provides menu choices. A menu selection 
is made by pressing the corresponding soft key.  An audible “beep” verifies the selection.  
 
Figure 2.2 provides an overview of the menus and functions that may be accessed from the DA2000 main menu.    
 
For example, when the DA2000 is powered up, the following message appears briefly on the display, identifying the 
software version: 

 
BC BIOMEDICAL 

DA2000               Version: x.xx 

 
After a short delay, the display changes to the main menu: 

 

 
          Main Menu 1 
           ENRG SYNC PEAK WAVE more 

 
Pressing the blue soft key corresponding to ENERG, SYNC, PEAK or WAVE prompts a submenu of specific 
functions to appear; pressing esc in any of the sub-menus returns the display to the previous menu, and ultimately 
to the main menu.   
 
Pressing more from Main Menu 1 toggles the display to Main Menu 2; pressing more from Main Menu 2 returns 
you to Main Menu 1. 
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Figure 2.1. DA2000 Front Panel Display 
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Figure 2.2.1. DA2000 Menu Structure (Main Menu 1) 

 

DA2000 Menu Structure / Main Menu 1 
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Figure 2.2.2. DA2000 Menu Structure (Main Menu 2) 
 

DA2000 Menu Structure / Main Menu 2 
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Figure 2.2.3. DA2000 Autosequence Menu Structure 

(Main Menu 2) 
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Measuring Defibrillator Energy 

1) Power up the defibrillator to be tested, and select the energy output following manufacturer’s instructions. 
 
2) Turn the DA2000 ON. Main Menu 1, as shown below, will appear on the display. 

 
Main Menu 1 

ENRG   SYNC   PEAK   WAVE   more 

 
3) Press the soft key corresponding to ENRG to access the power menu shown below:  

 
Energy   ---J 

VFIB   VTACH   PLAY    HDR      esc 
 

If the range switch is set to Pacer, the following message will appear momentarily: 

 

ATTENTION 
Select DEFIB Range 

 
 
4)  Select the DA2000’s 1000 Joule range (high) for defibrillator outputs over 100 Joules, or select the 100 

Joule range (low) for outputs under 100 Joules. Select the high range for unknown defibrillator output 
power. 

 
Simultaneously press the two defibrillator paddles onto the contact electrode plates on the front of the 
DA2000. 
 
Initiate a discharge from the defibrillator. 

 
Observe the output settings and the actual readings displayed on the DA2000, and record them if 
desired. 

 

Note:  The DA2000 will continue to display the reading until the next defibrillator pulse is fired.   
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To test automatic defibrillators for their ability to recognize ventricular fibrillation and/or ventricular tachycardia, and 
automatically fire: 

1) Attach the optional automatic defibrillator paddle adapters to the DA2000. 

2)  Connect the ECG patient leads to the DA2000 as shown in Figure 2.5. 

3)  Press the soft key corresponding to VFIB (refer to Figures 2.2.1 and 2.2.2 for an overview of the menu 
functions). A ventricular fibrillation waveform will be simulated by the DA2000 through the ECG jacks and 
paddle plates. Once a discharge is complete, the DA2000 will output a 90 BPM Normal Sinus Rhythm. 

4)  Press the soft key corresponding to VTACH. A ventricular tachycardia will be simulated by the DA2000 
through the ECG jacks and paddle plates. Once the discharge is complete, the DA2000 will output a 90 
BPM Normal Sinus Rhythm. 

 
 

Figure 2.5 ECG Lead Configuration 
 
Defib Pulse Playback 

The DA2000 allows the user to play the defibrillator pulse waveform for the purpose of analysis. Playback is 
accomplished using a strip recorder or defibrillator monitor through the ECG jacks or scope output. The waveform 
can also be inspected on an oscilloscope through the high-level ECG outputs.  To play back the defibrillator 
pulse:   
 

1) Follow Steps 1-4 in the section titled Measuring Defibrillator Energy. 
 
2)  Connect the ECG patient leads to the DA2000 as shown in Figure 2.5. 
 
3)  After the defibrillator discharge, press the soft key labeled PLAY.  The last defibrillator pulse will be 

replayed each time PLAY is pressed. Refer to the specifications section for playback scaling on a chart 
recorder. 

 

Oscilloscope Viewing of Output 

The  DA2000  provides 2 banana jacks for real-time oscilloscope viewing.  An oscilloscope with storage capability 
should be used.  To view the output on the oscilloscope:   

1) Connect the oscilloscope to the DA2000 using a banana plug and a scope probe. Using a scope probe 
ensures signal integrity.   

2) Attach the ground from the scope probe to the “common” black jack on the DA2000. Attach the scope 
probe's positive lead to the defib output. 

3) Set the oscilloscope trigger on “external” and connect a lead between the input of the oscilloscope and 
the external trigger input. 
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4) Set the time scale on the oscilloscope to 1 ms/division and adjust to the desired expansion after 
observing the waveform output. 

5) Set the gain on the oscilloscope to 0.2 V/division and adjust to the desired level after observing the 
waveform. 

6) Activate the storage control on the oscilloscope. 

7) For most applications, set the oscilloscope input coupling control to “AC” mode.   

Note:  If the defibrillator under test uses a discharge waveform with sizable DC components (trapezoidal 
or pulsatile discharge), improved output waveform fidelity can be obtained by placing the 
oscilloscope in the DC-coupling mode.    
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8)  Follow steps 1-6 in the section titled Measuring Defibrillator Energy.  The waveform is 1/1450 when in the 
1000 Joule range, and 1/440 in the 100 Joule range of the input voltage through 50 ohms.  The actual 
magnitude of the discharge voltage can be obtained by using the following equation:  

 
Vdischarge   = Vscope(1450) High range 

Vdischarge   = Vscope(440)  Low range 

9) Observe that the waveform appears on the oscilloscope.  Repeatedly discharge the defibrillator while 
adjusting the time and the gain to the optimal scale for observing the waveform.  

10) If the waveform does not appear on the oscilloscope, readjust the trigger levels on the oscilloscope and 
repeat steps 7, 8 and 9. 

Measuring Synchronization 

The DA2000 measures the synchronization time (cardioversion delay time) of synchronized defibrillators.  A 90 
BPM ECG waveform is output through the ECG jacks and the paddle plates.  During normal operation, the 
defibrillator recognizes and responds to this trigger by discharging within a certain amount of time.   

The DA2000 is capable of measuring up to 199.9 ms in delay time from either the peak or the base edge of the 
“R” wave. Typical acceptable delay times are within 60 ms from the peak of the “R” wave.  To measure 
synchronization: 

1)  Turn the defibrillator to be tested to “ON” and select the desired energy output in accordance with the 
manufacturer’s instructions. 

2) Connect the ECG patient leads to the DA2000 as shown in Figure 2.5. 

3)  Power up the DA2000 by sliding the power switch to the ON position (forward). 

4)  The DA2000 will display Main Menu 1, as shown below: 
 
 

Main Menu 1 
ENRG   SYNC   PEAK   WAVE   more 

 
5) Press the soft key corresponding to SYNC to enter the sync menu shown below: 
 

 
Sync Rwave   --- ms 

ENGR Qwave  --- ms        esc 
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Sync time measurements are performed as shown:    

 

 
6) Select the 1000 Joules range on the DA2000 for defibrillator outputs over 100 Joules or select the 100 

Joule range for outputs under 100 Joules.  Select the 1000 Joule range for unknown defibrillator output 
power. 

7) Place the defibrillator in synchronous mode. 

8) Simultaneously press both defibrillator paddles to the contact plates of the DA2000. 

9) Initiate a discharge from the defibrillator. 

10) Press the soft key corresponding to ENRG to view the energy readings. The reading will appear as 
shown below. 
 

Note: The LCD will display the reading for about 2 seconds.    
 

 
Energy     0.0 J 
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Generating Waveforms  
 
The DA2000 generates a series of waveforms designed to verify the accuracy of ECG machine/monitors.  These 
waveforms, available for simulation via ECG jacks or paddle plates, are calibrated for lead II at 1 mV: 

 
 

  ECG    Performance    Arrhythmia 
 
30 BPM   30 BPM Pulse     Atrial Fibrillation  
60 BPM   60 BPM Pulse    Atrial Flutter 
120 BPM  2 Hz Triangle (2 mV)  Atrial Tachy 
180 BPM  0.125 Hz Square (50% d.c.)  Idioventricular 
240 BPM   2.0 Hz Square (50% d.c.) PVC 
    10 Hz Sine     R on T 
    40 Hz Sine     Run 
    50 Hz Sine     Ventricular Fib. 
    60 Hz Sine     Ventricular Tachy 
    100 Hz Sine 

 
Procedure 

1) Turn the defibrillator to be tested to ON. 
 
2) Connect the ECG patient leads to the DA2000 as shown in Figure 2.5. 
 
3) Power up the DA2000 by sliding the power switch to ON (forward). 
 
4) Main Menu 1 will appear on the DA2000 display. 

 
 

Main Menu 
ENRG SYNC PEAK WAVE more 

 
5) Press the soft key corresponding to WAVE to access the waveform menu: 
 

Waveform Type: 
ECG     PERF    ARRH         esc 

 
6) Press the soft key corresponding to the desired wave simulation: 
 

• ECG  for ECG waveforms (menu shown below) 
• PERF   for  performance waveforms 
• ARRH  for arrhythmia waveform  
  

ECG:  30 BPM 
UP       DOWN                 esc 

 
7) To select the next available waveform, press the soft key corresponding to  +  (up).   
 

To select the previous waveform, press the soft key corresponding to  -  (down). 

8) Observe the waveform on the monitor under test. 
 

Note:  The waveform selected will continuously play until another is selected, or until the soft key 
corresponding to esc is pressed. 
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Testing High Level Out 

All waveforms available through the ECG jacks are simultaneously output through the High Level jacks.  This 
offers the user a 1-Volt peak signal for testing purposes.    

To test High Level signal: 

1) Using an oscilloscope and a scope probe, measure the output waveform on the high level output. 

Note: Use a scope probe to guarantee signal integrity. 
2) Refer to Generating Waveforms, page 2-16. 
 
 

Measuring Peak Voltage, Current and Overshoot 

To measure the peak voltage and current of the defibrillator pulse: 

1) Power up the defibrillator to be tested, and select the energy output following manufacturer’s instructions. 

2)  Power up the DA2000. Main Menu 1, as shown below, will appear on the display. 
 

 
 Main Menu 1 

ENRG SYNC PEAK WAVE more 
 
 

3) Press the soft key corresponding to PEAK to access the current and voltage menu: 

 
              Peak:   --- V    ---A 

             OVER      esc 

 
Pressing the soft key that corresponds to PEAK/OVER toggles the measurement between Peak current and 
voltage, and Over current and voltage.   

4) On the DA2000, select the 1000 Joule range for defibrillator outputs over 100 Joules, or select the low 
range (100J) for outputs under 100 Joules.  Select the high range for unknown defibrillator output power. 

5) Simultaneously press the two defibrillator paddles onto the contact electrode plates on the front of the 
DA2000. 

6) Initiate a discharge from the defibrillator. 

7)  Observe the LCD on the DA2000 and record the  defibrillator voltage and current. 

NOTE: The LCD will continue to display the reading until the next defibrillator pulse is fired. 
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Charge Time (DA2000W, H) 
 
1) From Main Menu 1, press more to access Main Menu 2.  The following display will appear. 
 

 
MAIN MENU 2 

PACE AUTO CHRG UTIL more 

 
 
2) From Main Menu 2, press the soft key below CHRG. The following screen will appear. 
 

Charge Time:      00  sec 
START  ENRG   esc 

 
 
3) Select the DA2000's 1000 Joule range (high) for defibrillator outputs over 100 Joules, or select the 100 

Joule range (low) for outputs under 100 Joules. Select the high range for unknown defibrillator output 
power. 

 
4) Press the two defibrillator paddles onto the contact electrode plates on the front of the DA2000. 
 
5) Press the soft key corresponding to START, and initiate the defibrillator's charge cycle. 
 

As soon as the defibrillator reaches full charge, discharge it. Note the time (in seconds) on the display. 
The maximum for the DA2000 is 60 seconds. After 60 seconds is reached, the DA2000 displays OVER. 
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Pacer (Non-Invasive) Testing 
 

1) From Main Menu 1, press more to access Main Menu 2.  The following display will appear. 
 

MAIN MENU 2 
PACE AUTO CHRG UTIL more 

 
2) Ensure that the front panel range switch is set to pacer. Otherwise the unit will beep and display the 

following message: 
 
 

Attention! 
Select PACER range 

 
3) From Main Menu 2, press the softkey labeled PACE. The following display will appear: 

 
PACER TESTS 

MEAS RFP HEDR esc 

 
4) Connect the output from the pacer to the DA2000 shown in Figure 2.6. 

Note:   The Pacer can be in either demand or non-demand mode. 

 

Figure 2.6. Connecting Pacer Output to DA2000 

 
5) Select MEAS from the pacer tests menu.  The following display will appear: 

 
---MA    ---V   ---MS 

---BPM      PRINT    esc 

 
  --- indicates no pacer pulses received. 

6)  Set the pacer at various current and heart rate settings.  The results will be displayed. Press PRINT for a 
hard copy. 
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Note:  Pacer voltage and current are displayed as Average voltage and current. If a printer is 

connected to the DA2000, the printout will also document peak voltage and current. If 
computer control is being utilized, no peak values are available. All voltage measurements 
are referenced to the internal 50 ohms load. 

 
Pacer Refractory Period Testing 

 
1) Set Pacer in Demand Mode 

2) From Main Menu 2, press the soft key corresponding to PACE to get to the Pacer Tests menu: 

 
Pacer Test: 

MEAS RFP HDR esc 

 
3) Press RFP from the pacer tests menu to select refractory period testing. Refer to Figure 2.6 for setup. 

The following menu appears. 

 
PRP ---- ms at ---- PPM 
SRP ---- ms   TEST  esc 

 
----- indicates results received from pacer. 

 
PRP Pulsed refractory period (refer to theory of operations for definition of PRP & SRP) 

 
SRP sensed refractory period 

 
BPM pacing rate at which the test was performed 

 

4) Press TEST to start testing.  The dashed lines will flash, indicating the test is in progress and pulses are 
detected.  When the refractory period is determined, the results will be displayed. 

Note: At slow rates it may take 1-3 minutes to determine the refractory tests.  The test will be 
quicker at higher pacing rates.  The results will automatically be output via the RS-232 
port. Do not alter the pacing rate during refractory measurements or incorrect data may be 
recorded. 
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Autosequencing (DA2000P) 
 

The DA2000P can store in memory up to 28 automatic sequences to fully test defibrillator performance according 
to protocol. Standard defaults for Programs 0-27 for the DA2000P are: 

 
Print Heading:   Yes 
 
Energy Measurements: 10 J 
       100 J 
       200 J 
       300 J 
       360 J 
 
Energy Limits +/-  5% 
 
Charge Time:   Yes 
 
Sync Time:    Yes 
 
Peak:     No 
 
Overshoot:    No 
 
ECG performance:  30 BPM 
       120 BPM 
       240 BPM 
       2 Hz Sq 
       .125 Hz Sq 
       10 Hz Sin 
       40 Hz Sin 
       50 Hz Sin 
       60 Hz Sin 
       100 Hz Sin 
       2 Hz Tri 
       60 BPM PLS 
       Vfib 

 
Pacer:     No 
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Programming an Automatic Test Sequence 
 

From Main Menu 2 
 

1) Press the soft key corresponding to AUTO to access the Autosequences menu. 
 

Autosequences: 
PROG  RUN  DEFS esc 

 
 
2) Press the PROG soft key to access the individual programs to be modified. 
 

Sequence:  PROG 1 
SEL  +  -   NAME  esc 

 
 
Select the program to be modified by pressing the 
+ or -  soft keys to increment/decrement program numbers. Available programs are 0-28. 
Pressing NAME allows the program name to be modified. 

 
3) Press the SEL soft key to confirm the program selected for modification. You will be asked if you wish 

to attach a header to the data to be output after the test sequence has been run. 
 
 Press SEL to toggle between Yes and No. 
 

Print Heading? Yes 
SEL   STEP   esc 

 
 

 4) Press STEP to advance to the next check item. 
 

Defib Setting 1: 10J 
+  -  NEXT STEP  esc 

 
Press + or - to increment or decrement the Defib setting. 

 
Press NEXT for the next Defib setting. 
 

5) Press STEP to advance to the next check item: 
 

LIMIT: +/-5% 
+  -   STEP  esc 

 
 

Press  + or - to increment/decrement the accuracy limit. 
 

6) Press STEP to advance to the next check item. 
 

Charge Time?  YES 
SEL    STEP  esc 

 
 

Press SEL to select Yes or No. 
 

7) Press STEP to advance to the next check item. 
 

Sync Time?  YES 
SEL     STEP  esc 
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Press SEL to select Yes or No. 

 
8) Press STEP to advance to the next check item. 

 
Peak?    No 

SEL     STEP  esc 
 
 

Press SEL to select Yes or No. Selecting Yes includes Peak Voltage and Peak Current 
measurements. 
 

9) Press STEP to advance to the next check item. 
 

Overshoot?  No 
SEL    STEP  esc 

 
 

Press SEL to select Yes or No. 
 

10)  Press STEP to advance to the next check item. 
 

ECG/Perf: *  30 BPM 
SEL + -  STEP  esc 

 
  

Press SEL to program/deprogram a waveform. An * indicates the item is programmed. 
 
Press + or - to advance to the next waveform. 

 
11) Press STEP to advance to the next check item. 
 

Pacer?   No 
SEL    STEP  esc 

 
 

Press SEL to select Yes or No. 
 

12) Press STEP to return to the program menu. 
 

Sequence:  PROG1 
SEL +   -   NAME  esc 

 
 

13) Press esc to save changes. 
 
Note: The changes will be saved until the program is modified again, or the DA2000 is reset to 

factory defaults. 
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Running an Automatic Test Sequence 
 

From Main Menu 2: 
 

1) Press the soft key corresponding to AUTO to access the autosequence programs. 
 

Autosequences: 
PROG  RUN DEFS esc 

 
 

2) Press the soft key corresponding to RUN to select an autosequence program, which are numbered 0-
27. 

 
RUN: PROG0 

START    + -   esc 
 
 

3) Choose a Program number by pressing the soft key corresponding to + or - to increment/decrement 
the program numbers. 

 
4) Press the START soft key to start the selected program. 

 
Note:  If the range switch is not already set to the appropriate range (100 J for settings under 100 

Joules, or 1000 J for settings over 199 J) and Pacer  for PACE tests, the DA2000 will sound 
an audible alarm and a warning message will appear until the condition is corrected. 
 

The DA2000 will prompt the user through the complete autosequence program. Data output (if requested) to 
a printer or computer will occur after the test sequence has been run. 

 

Resetting the DA2000 for Factory Defaults 
 

From Main Menu 2: 
 

1) Press the soft key corresponding to AUTO to enter the Autosequences Menu. 
 

Autosequences: 
PROG  RUN DEFS esc 

 
 
2) Press the DEFS (defaults) soft key to access the Restore menu. 

 
restore? PROG1 

(ALL) + No  OK  esc 
 

 
3) Press OK to restore PROG1 to factory defaults. Press NO or esc to back up one menu level. Press 

(ALL) to restore all 28 factory default programs. 
 


