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VA2000 INTRODUCTION (continued)

1.0 RECOMMENDATIONS

Because of the sophisticated nature of Draeger Medical, Inc. medical equipment and its critical
importance in the operating room setting, it is highly recommended that only appropriately trained
and experienced professionals be permitted to service and maintain this equipment. Please
contact DragerService® at (800) 543-5047 for service of this equipment.

Draeger Medical, Inc. also recommends that its monitoring equipment be serviced at three-
month intervals. Periodic Manufacturer’s Service Agreements are available for equipment
manufactured by Draeger Medical, Inc. For further information concerning these agreements,
please contact us at Draeger Medical, Inc. (800) 543-5047.

Draeger Medical, Inc. products/material in need of factory repair shall be sent to:

DragerService

3124 Commerce Drive
Telford, PA 18969
(Include RMA Number)

HOW TO USE THIS MANUAL

The manual is divided into several sections. The DIAGNOSTICS section describes self-test and
service diagnostics for checking the system functions. An understanding of the on-board service
capabilities is necessary before any attempt is made to troubleshoot the unit. The
TROUBLESHOOTING section provides troubleshooting guides to assist the TSR in locating the
source of a problem. The REPLACEMENT PROCEDURES section contains instructions for
removal and replacement of the assemblies that are considered field-replaceable. The
ADJUSTMENT AND CALIBRATION PROCEDURES section contains the field procedures
needed to restore original system specifications. The Periodic Manufacturer’s Service (PMS)
PROCEDURE section outlines the steps required to verify the electrical, mechanical and
pneumatic safety of the unit and also identifies components requiring periodic replacement.

GENERAL TROUBLESHOOTING GUIDELINES

Troubleshooting the VITALERT 2000 should always begin by communicating with those who
observed or experienced a problem with the unit. This may eliminate unnecessary
troubleshooting steps. Once a general problem is identified, refer to the troubleshooting flow
charts in Section 3 to determine the proper corrective action to be taken.

After a component has been replaced, verify that the unit is operating properly by running the
appropriate diagnostic procedure. The PMS PROCEDURE in Section 6 must also be performed
after any component has been replaced.

The general arrangement of the VITALERT 2000 Monitor is shown on the opposite page.

1-1
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INTRODUCTION (continued) VA2000

A WARNING statement gives important information that, if ignored, could lead directly to
personal injury.

A CAUTION statement gives important information that, if ignored, could lead directly to
equipment damage and indirectly to personal injury.

Equipment Class: IEC 601 Class 1, Type BF, continuous

Copyright

Copyright © 2004 by Draeger Medical, Inc. All rights reserved. No part of this publication may be
reproduced, transmitted, transcribed, or stored in a retrieval system in any form or by any means,
electronic or mechanical, including photocopying and recording, without the written permission of
Draeger Medical, Inc.

Trademark Notices

CliniDAS, Datagrip, NAD Information Systems, NAD Logo, Narkomed, O.R. Data Manager, O.R.
Link, ORM, PC Prep/View, Quality Service For Life, Vigilance Audit, Vitalert, Vitalink, Fabius GS,
Fabius Tiro and Narkomed GS are registered trademarks of Draeger Medical, Inc. All other
products or name brands are trademarks of their respective owners.

Disclaimer
The content of this manual is furnished for informational use only and is subject to change

without notice. Draeger Medical, Inc. assumes no responsibility or liability for any errors or
inaccuracies that may appear in this manual.
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VA2000 DIAGNOSTICS

2.0 DIAGNOSTICS

The VITALERT 2000 contains a diagnostic system that monitors certain system functions
and records their operational status. A series of tests is performed when the instrument is
powered up and the results are displayed on the diagnostics screen shown in Figure 2-1. If
any of these tests fail, consult Section 3 for proper corrective action.

The operational status of the VITALERT 2000 is shown at the end of the power-up self-
diagnostics and will be one of the following:

FUNCTIONAL: The VITALERT 2000 begins normal monitoring operation.

CONDITIONALLY Any minor deficiencies are posted, and the operator must

FUNCTIONAL: press the CONTINUE key. The instrument may continue to be
used in this situation, but steps shall be taken to eliminate the
problem.

NON-FUNCTIONAL: The self-diagnostic tests reveal a problem in the VITALERT

2000. A summary of the diagnostic results is posted and normal
operation is inhibited. The instrument cannot be operated until
this condition is corrected.

Further diagnostic functions are available through service screens that can be called up by
a Technical Service Representative at the display panel. The following paragraphs provide
a description of each service screen that can be accessed through the CRT keys on the display
panel. If no display is present upon system power-up, refer to Section 3 of this manual for
troubleshooting assistance.

s
VIDEO TEST eass VITALERT 2000 { LEAD J SCALE {BASEL,NEW AUTO
FIRMWARE TEST PASS VERSION X.XX JESCALE
MEMORY TEST PASS  COPYRIGHT NAD INC.1989, 90
TMER TEST PASS —— HEART RATE ALARMS ———
ANALOG TEST PASS HI Lo \/ l
AUDIO TEST-PRIMARY PASS { J A

-BACKUP PASS

SERIALI/O TEST PASS

CLOCKTEST PASS P1 P1 P2 P2

BACKUP MEMORY TEST PASS —» 0 «—|| SCALE || —» 0 « || SCALE

AC POWER TEST PASS
RESERVE POWER TEST PASS —— BLOOD PRESSURE ALARMS —
FUNCTIONAL { Hi J LO } i; J{ A }
ALARMS
{FREEZEMCONFIGH HELP 1 R

&) &) &) &)

Figure 2-1: POWER-UP DIAGNOSTICS SCREEN

Rev. C 2.1
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DIAGNOSTICS (continued) VA2000

2.1 Service Menu Screen

To access the Service Menu Screen, press and hold the Heart Rate Alarms HI
and CONFIG keys, and then press the upper right key on the main keyboard.
The Service Menu appears as shown in Figure 2-2.

The Service Menu displays the available service functions. Access to these
service functions is gained through the CRT keys below the service screen
which temporarily function according to their corresponding on-screen labels.
The SELECT key advances the cursor through each service screen option on
the menu, and the ENTER key opens the selected service screen. Pressing the
MONITOR key at any time induces a hardware reset and returns the user to
the Power-up Diagnostics Screen.

VITALERT 2000 SERVICE SCREENS { LEAD MSCALE }{BASEUNEJ AUTO
SCALE
P SYSTEMSTATUS — HEART RATE ALARMS —
KEYBOARD TEST { HI Lo { \ 4 M A }
ERROR LOG
SERVICELOG { > M - M - M - } %
GRT GEOMETRY —» 0| SCALE || —» 0 «| SCALE

——BLOOD PRESSURE ALARMS —

ENEIAAYYN

DAU TEST

DAU CALIBRATION

KEYBOARD SELECT

CONFIG

{FREEZEJ ON/OFF

{ HELP MALARMS

SELECT ENTER MONITOR

AD) A) A @A)

J

Figure 2-2: SERVICE MENU SCREEN

) Rev. C
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VA2000

DIAGNOSTICS (continued)

2.1.1 System Status Screen

To access the System Status Screen, press the SELECT key to advance
the cursor to the SYSTEM STATUS option, and then press the ENTER
key. The System Status Screen, shown in Figure 2-3, is divided into
four parts: Power Supply Status, Internal Cable Status, DAU Status
and External Cable Status. To leave this screen, press the EXIT key.

— POWER SUPPLY STATUS I INTERNAL CABLE STATUS -

AC LINE: 120VAC POWER SUPPLY: CONNECTED { LEAD MSCALE}%ASELINE{ sAéJ/-\rSE

BATTERY: 19.6VDC  DAU/MAIN BOARDS: CONNECTED

CB BATTERY: 195VDC  PRIMARY SPEAKER: CONNECTED | ————HEART RATE ALARMS ———

RAW DC: 315VDC  MAIN KEYPAD: CONNECTED { o H M { A }

REGULATED +5: 5.04VDC SOFTKEY PAD: CONNECTED

REGULATED +12: 115VDC  ON/STBY KEYPAD: CONNECTED

SCR KEYPAD:

R e I o i e
COMMUNICATIONS: NORMAL SCR DATA: connecTeD || (=20 <L SCALE Jl—» 0« SCALE

——BLOOD PRESSURE ALARMS —

— EXTERNAL CABLE STATUS — { i J{ o J{ v J{ A}

ECB: DISCONNECTED

P1: DISCONNECTED

p2: DISCONNECTED

Ti: DISCONNECTED {FREEZE {CONFIGJ{ HELP {O"’j/g'gf
EXIT T2 DISCONNECTED

(a0 a) &) &)

Figure 2-3: SYSTEM STATUS SCREEN

Rev. C

21.1.1 Power Supply Status

The Power Supply Status portion of the System Status
Screen provides information on the main input voltage
and the internal voltages used by the VITALERT 2000
power supply. The six voltages measured and their
acceptable ranges are provided in the table below. If
these values are not within acceptable ranges, consult the
troubleshooting guides in Section 3 for assistance.

2-3
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DIAGNOSTICS (continued) VA2000

VOLTAGE | RANGE

AC LINE 90-130 VAC (On 220 volt units this value is
half the actual line voltage.)
BATTERY 18.5 - 22 VDC
CB BATTERY 18.5 - 22 VDC
RAW DC 18 - 35 VDC
REGULATED +5 48-52
REGULATED +12 11.0-124
211.2 Internal Cable Status

The Internal Cable Status portion of the System Status
Screen shows the status of cable connections on the
processor board assembly and the specified system
module. The cable connections are listed in the table

below.
MAIN PROCESSOR MODULE
CABLES BOARD POSITION POSITION
POWER SUPPLY J2 J5
DAU/MAIN BOARDS Ji Ji
PRIMARY SPEAKER J15 N/A
MAIN KEYPAD J7 N/A
SOFT KEYPAD J8 N/A
ON/STBY KEYPAD J10 N/A
SCR KEYPAD Jo N/A
SCR POWER J4 N/A
SCR DATA J6 N/A

2.4 Rev. C
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VA2000

DIAGNOSTICS (continued)

Rev. C

21.1.3

2114

DAU Status

The DAU Status portion of the System Status Screen
shows the state of communications between the Data
Acquisition Unit (DAU) and the main processor board.
The status will be either NORMAL or FAULTED. If the
status is FAULTED, there is a problem with the
DAU/Main Board ribbon cable, the DAU, or the processor
board assembly. The Error Log Screen and the DAU
Test Screen shall be consulted to determine which
module is faulty. If these fail to identify the problem,
refer to Section 3 for troubleshooting assistance.

External Cable Status

The External Cable Status portion of the System Status
Screen shows the status of the patient interface cables
connected to the DAU when connected to a patient
simulator. The display will show the status of cables
ECG, P1, P2, T1, and T2 as either CONNECTED or
DISCONNECTED.

If the display shows DISCONNECTED when the cable is
firmly connected, there may a be problem with the DAU
or with the cable. Check the Error Log Screen and the
DAU Test Screen for information to isolate the problem.
If these fail to identify the problem, refer to Section 3 for
troubleshooting assistance.
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DIAGNOSTICS (continued) VA2000

2.1.2 Keyboard Test Screen

To access the Keyboard Test Screen, press the SELECT key to advance
the cursor to the KEYBOARD TEST option, and then press the ENTER
key. The Keyboard Test Screen allows the TSR to check each key on the
main keyboard and the SCR keyboard. As each key on the keyboard is
pressed, a corresponding key is illuminated on the Keyboard Test
Screen, as shown in Figure 2-4. If a diagrammed key on the CRT does
not illuminate, there is a problem with the specific keypad, the
keyboard setup, or with the processor board. Press the EXIT key last
to return to the service menu screen.

Both Type 1 and Type 2 keyboards can be tested via the Keyboard Test
Screen. Figure 2-5 shows the configurations for both keyboard types.

NOTE: The Type 2 SCR keyboard can only be used on
instruments with Version 2.0 firmware or higher.

NN

Hinnn LI

Hinnn LI

Hinnn LI

Hinnn []
NN

Figure 2-4: KEYBOARD TEST SCREEN

2.6 Rev. C
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VA2000 DIAGNOSTICS (continued)

TYPE 1 MAIN KEYBOARD TYPE 1 SCR KEYBOARD
—PLOT—  —PRINT—

ECG —
LEAD ECG DATA

— HEART RATE ALARMS ——— -

DATA
HI LO v A BP

—» 0« J| SCALE J|— 0 « | SCALE
—— BLOOD PRESSURE ALARMS ———

HI L0 V | A

PAPER 25
FEED Ao

FREEZE || CONFIG | HELP | ALARMS

DISABLE
TYPE 2 MAIN KEYBOARD TYPE 2 SCR KEYBOARD
PLOT— —PRINT—
AUTO —
LEAD SCALE ||BASELINE
} scALEJ EG DATA
—— HEART RATE ALARMS ——
DATA
HI L0 v A BP 106
i i 57 7 (02 TREND
0 || SCALE || — 0 « | SCALE i
——— BLOOD PRESSURE ALARMS ——— FREETE
woo | W] A o
ALARMS
FREEZE || CONFIG HELP 0N/0FF

SV20418

Figure 2-5: TYPE 1 & TYPE 2 KEYBOARD CONFIGURATIONS

Rev. D 2.7
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DIAGNOSTICS (continued)

VA2000

2.1.3 Error Log Screen

To access the Error Log Screen, press the SELECT key to advance the
cursor to the ERROR LOG option, and then press the ENTER key. The
error log is an up-to-date list of errors which have occurred in the
VITALERT 2000. The information is stored and will not be lost during
an AC power failure or when the instrument is in STANDBY mode.

A typical Error Log Screen is shown in Figure 2-6. A total of 200 entries
can be stored in memory, with up to 14 entries on the screen at a time.

Each entry consists of a time, date, and message. Off-screen entries can
be viewed by pressing the SCROLL UP or SCROLL DOWN keys.

DATE TIME MESSAGE
11-14-89 14:02:51

EXIT SCROLLUP SCROLL DOWN

AUTO
SCALE

[ LEAD MSCALE ‘%ASELINE

— HEART RATE ALARMS ————

EREILATN

P1
0
—— BLOOD PRESSURE ALARMS ——

ENESAAWYN

P2
SCALE

P1 P2
SCALE || — 0 «

ALARMS
{FREEZEJ{CONFIG‘{ HELP HON/OFF

A AD) &) @A)

Figure 2-6: ERROR LOG SCREEN

2-8
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VA2000

DIAGNOSTICS (continued)

2.1.4 Service Log Screen

To access the Service Log Screen, press the SELECT key to advance the
cursor to the SERVICE LOG option, and then press the ENTER key.
This screen allows the TSR to view and reset the last service date. It
also displays the total number of hours of instrument usage (up to
19999). A typical Service Log Screen is shown in Figure 2-7.

The service date is reset to the current date by pressing the RESET
SERVICE DATE key. The CLEAR ERROR LOG key option is for NAD
Technical Service use only and shall not be used in the field.

AUTO
{ LEAD M SCALE MBASELINI% SCALE}
LAST SERVICEDATE. . . ... ......... 10-15-89 HEART RATE ALARMS

HOURS OF USE { HI } Lo { ; H A }

SINCESERVICE. . . . .. oo .. 2%

TOTAL. . . o ooe e 275 P1 P1 P2 P2 %
—> 0 ¢—|| SCALE ||—> 0 «| SCALE
——BLOOD PRESSURE ALARMS —

CLEAR RESET FREEZE| CONFIG || HELP WALARMS
EXIT ERRORLOG  SERVICE DATE ON/OFF

Figure 2-7: SERVICE LOG SCREEN

Rev. C

2-9



RETURN TO THIS MANUAL'S TABLE OF CONTENTS

RETURN TO CD-ROM TABLE OF CONTENTS

DIAGNOSTICS (continued)

VA2000

2.1.5 CRT Geometry

To access the CRT GEOMETRY screen, press the SELECT key to
advance the cursor to the CRT GEOMETRY option, and then press the
ENTER key. This screen displays a pattern for aligning the CRT as
shown in Figure 2-8. The geometrical pattern displayed on the screen
moves in relation to the adjustments being performed by the TSR. For
more information, see Section 5.1, CRT Adjustment Procedure.

- e 4

m Lo M \ 4 m

e e

n v VA

exir ] {szs}{counc}{ HE[P{ }
A ) (A]) (A (a7

Figure 2-8: CRT GEOMETRY SCREEN

2-10
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VA2000 DIAGNOSTICS (continued)
2.1.6 DAU Test Screen
To access the DAU Test screen, press the SELECT key to advance the
cursor to the DAU TEST option, and then press the ENTER key. This
screen allows the TSR to verify system performance and to identify
system problems. It displays status, waveform, and command
information and serves as a troubleshooting tool for the VITALERT
2000, since many calibration errors, IBP errors, ECG errors, or
temperature errors can be identified by comparing the data on this
screen to the correct specifications (see Section 5).
The screen is divided into two parts (see Figure 2-9). The upper half of
the screen shows one of seven selectable displays: DAU measurement
and status, ECG waveform, P1 waveform, P2 waveform, a
communications display, T1 waveform and T2 waveform (T1 and T2
waveforms only on instruments with firmware prior to Version 2.0). The
bottom half of the screen contains a list of display and command options
which are selected by pressing the SELECT PREVIOUS or SELECT
NEXT key (to advance the cursor up or down the option list), followed
by the ENTER key.
Table 2-1 at the end of this section lists definitions for the VITALERT
2000 service screen commands.
s
-
Data Aquisition Unit Status Patient Cable Stat
Last High Low Delta S { AUTO
ECG1 3781 XXXX mV 3805 2223 1582 RA:  Connected LEAD MSCALE}@ASELINE}{SCALE}
ECG2 3778 XXXX mV 3802 2227 1575 LA: Connected
IBP1 4084 XXXX mmHg 4084 4084 (0000 LL: Connected ——— HEART RATE ALARMS ———
mm| Vi nn
mgmmemmmer L w0 W A
T2 0000 xxxx F 4062 0000 4062 P1: Not Connected
Probes:T1 000 T2400 P2 Not Connected
Current Lead is Dfl. MON Bandwidth T1: Not Connected Pl J{ Pl H P2 }{ P2 } %
Notch Fitter 60 Hz T2 Not Connected {
LEAD | Cal Pulse Off Reset Screen Data — 0. SCALE ] 0 -] SCALE
LEAD I Cal Puise On Show Status ——BLOOD PRESSURE ALARMS—,
oon, e s ENERAAVN
LEAD aVvL Mon Bandwidth P2 Waveform
LEAD aVF Diag Bandwidth Show Communications
in n old/Continue ALAR M
II;IIEE/;IE}/DAU ::z::m: FF:::: gﬁ lf-l\d:i(tjﬂatsoluﬁon {FREEZEJ{CONFIGN HELP HON/OFF?
Exit Select Previous Select Next Enter
A ) [a) A [a])]

Figure 2-9: DAU TEST SCREEN

Rev. C
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DIAGNOSTICS (continued)

VA2000

2.1.7 DAU Calibration Screen

To access the DAU Calibration Screen, press the SELECT key to
advance the cursor to the DAU CALIBRATION option, and then press
the ENTER key. This screen is used to calibrate the Data Acquisition
Unit which can be calibrated either manually or automatically (see

Section 5).

The screen is divided into two parts (see Figure 2-10). The upper half
of the screen shows one of seven selectable displays: DAU measurement
ECG waveform, P1 waveform, P2 waveform, a
communication display, T1 waveform and T2 waveform (T1 and T2
waveforms only on instruments with firmware prior to Version 2.0). The
bottom half of the screen contains a list of display and command options
which are selected by pressing the SELECT PREVIOUS or SELECT
NEXT key (to advance the cursor up or down the option list), followed
by the ENTER key.

and status,

Table 2-1 at the end of this section lists definitions for the VITALERT
2000 service screen commands.

Data Aquisition Unit Status

Patient Cable Status

AUTO

[ceno [ some s 472

—HEART RATE ALARMS ———

ECG 2mV Delta T2 Gain at 104F
Diag. Bandwidth
Mon Bandwidth

Exit Select Previous

P2 Gain at 200

Select Next

Last High Low Delta
ECG1 3781 XXXX mV 3805 2223 1582 RA: Connected
ECG2 3778 XXXX mV 3802 2227 1575 LA: Connected
IBP1 4084 XXXX mmHg 4084 4084 0000 LL: Ci d
IBP2 4087 XXXX mmHg 4087 4087 0000 V:  Not Connected
T 0000 XXXX F 4075 0000 4075 RL:  Not Connected
T2 0000 XXXX F 0000 0000 0000 P1:  Not Connected
Probes:T1 000 T2 400 P2:  Not Connected
Current Lead is Dfl. MON Bandwidth T1:  Not Connected
Notch Filter 60 Hz T2:  Not Connected
Restart Cal T1 Offset at 68F P1 Offset at 0 Restore
Reset Data T2 Offset at 68F P1 Gain at 200 Hold/Cont.
ECG atOmV T1 Gain at 104F P2 Offset at 0 Store

Manual Menu

LO

" [ [V]A]

P1 l P1 P2 l
—» 0 «—|| SCALE ||— 0 «—
——BLOOD PRESSURE ALARMS —

EREIAAYY

B2
SCALE

ALARMS|

[FREEZEMCONFIGJ{ HELP l ON/OFF

A A A A

Figure 2-10: DAU CALIBRATION SCREEN

2-12
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VA2000

DIAGNOSTICS (continued)

2.1.8 Keyboard Select Screen

To access the Keyboard Select Screen, press the SELECT key to
advance the cursor to the KEYBOARD SELECT option, and then press
the ENTER key. This screen allows the TSR to alter preset factory
defaults for a Type 1 keyboard. The screen shall be accessed and
changed when a keyboard is being replaced with a Type 2 keyboard.

The keyboard selection is changed by using the SELECT key to move
the cursor to the proper selection, followed by the ENTER key to change
the setting. Changing the keyboard selection in the Keyboard Selection
Screen automatically changes the keyboard configuration in the
Keyboard Test Screen.

NOTE: The TYPE 2 SCR keyboard can only be used on
instruments with Version 2.0 firmware or higher.

AUTO
LEAD H SCALE HBASELIN%{ SCALE

VITALERT 2000 KEYBOARD SELECTION

) MAIN KEYBOARD

SCR KEYBOARD

The selections shall be made only by NAD

TYPE 2

TYPE 2

service personnel or authorized representatives

—— HEARTRATE ALARMS ———

= | V] A)

Hi ‘

P1 P1 P2 P2
—» 0 « | SCALE || —» 0« SCALE

——BLOOD PRESSURE ALARMS —

ENEIAAPN

FREEZE ‘

ALARMS
ON/OFF

CONFIG ‘{ HELP }

Figure 2-11: KEYBOARD SELECT SCREEN

Rev. C
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DIAGNOSTICS (continued)

VA2000

Table 2-1: VITALERT 2000 SERVICE SCREEN COMMAND DEFINITIONS

COMMAND

Adjust Resolution

DEFINITION

Changes the displayed resolution of the selected
waveform

Auto Menu

Invokes the Automatic Calibration screen

Baseline Reset Off

Disables the ECG waveform baseline reset

Baseline Reset On

Enables the ECG waveform baseline reset

Cal Pulse Off

Disables the 1 mV ECG calibration pulse

Cal Pulse On

Enables the 1 mV ECG calibration pulse

Diag Bandwidth

Selects the ECG diagnostic bandwidth

DEC Value

Decrements the selected calibration parameter

ECG Gain Cal

Enables an ECG waveform gain calibration

ECG Offset Cal

Enables an ECG waveform offset calibration

ECG Waveform

Selects a visual display of the ECG waveform

Hold/Cont Freezes/Unfreezes the current display signals for the Show
Communications and Show Status displays

INC Value Increments the selected calibration parameter

Lead aVF Selects ECG lead aVF

Lead aVL Selects ECG lead aVL

Lead aVR Selects ECG lead aVR

Lead | Selects ECG lead |

Lead Il Selects ECG lead Il

Lead IlI Selects ECG lead Il

Lead V Selects ECG lead V

Mon Bandwidth

Selects ECG monitoring bandwidth

P1 Gain Cal

Enables a P1 gain calibration
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VA2000 DIAGNOSTICS (continued)

Table 2-1 (continued): VITALERT 2000 SERVICE SCREEN COMMAND DEFINITIONS

COMMAND DEFINITION
— |
P1 Offset Cal Enables a P1 offset calibration
P1 Waveform Selects a visual display of the P1 waveform
P2 Gain Cal Enables a P2 gain calibration
P2 Offset Cal Enables a P2 offset calibration
P2 Waveform Selects a visual display of the P2 waveform
Re-Init Value Resets the selected calibration gain value to 1 or the

selected calibration offset value to 0

Reset (Screen) Resets the screen data

Data

Reset DAU Applies a hardware reset to the DAU

Restart Cal Restarts the calibration of the currently selected signal
Restore Copies all of the last stored calibration values stored in the

EEPROM to RAM for use in a new calibration

Show Displays actual communication packets between the DAU

Communications and the VITALERT 2000 main board

Show Status Displays the current data values for ECG,pressure, and
temperature

Store Stores all offset and gain calibration values completed

T1 Gain Cal Enables a T1 gain calibration

T1 Offset Cal Enables a T1 offset calibration

T1 Waveform Selects a visual display of the T1 waveform

T2 Gain Cal Enables a T2 gain calibration

T2 Offset Cal Enables a T2 offset calibration

T2 Waveform Selects a visual display of the T2 waveform

50 Hz Filter Selects the ECG 50 Hz notch filter

60 Hz Filter Selects the ECG 60 Hz notch filter
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VA2000 TROUBLESHOOTING GUIDE

3.0 TROUBLESHOOTING

This section contains information to assist the Technical Service Representative in
locating electrical faults affecting the VITALERT 2000 monitoring and display devices.
Since most troubleshooting efforts begin with verifying power supply voltages, the
following paragraph outlines the voltage distribution scheme within the instrument
along with cable connector identification.

3.1 Power Supply and Voltage Distribution

Figure 3-1 shows a block diagram of the voltage distribution within the
VITALERT 2000 from the power supply PCB assembly. Voltages at power
supply connector pins are given in Table 3-1 along with their allowable

tolerances.
POWER SUPPLY J4 J3 PROCESSOR J5 P2 CRT
PCB ASSEMBLY PCB ASSEMBLY ASSEMBLY

3 J4

J P2

DAU STRIP CHART
ASSEMBLY RECORDER

Figure 3-1: VITALERT 2000 VOLTAGE DISTRIBUTION
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WARNING: Hazardous voltages exist inside the VITALERT 2000 cabinet.
Observe appropriate safety precautions when servicing the
instrument. High voltage exists at the CRT even when AC power
is disconnected.

Refer to Section 4 of this manual for appropriate removal and replacement
procedures.

Table 3-1: POWER SUPPLY VOLTAGES

CONNECTOR | NOMINAL VOLTAGE WITH ACCEPTABLE
PIN RESPECT TO COMMON RANGE
J4-2 +12 CRT +11.21 to +12.21
J4-3 +12 SCR +11.21 to +12.21
J4-5 +5 Logic +4.85 to +5.25
J4-6 +5 Unswitched +4.75 to +5.25
J4-1 Common

3.2 Battery

At full charge (instrument plugged into a live AC outlet for =16 hours) the
battery voltage should be 218.0 VDC. The battery voltage is measured at the
black and orange wires from the battery pack, with J3 disconnected.

The battery charging voltage is measured between J3-2 (+) and J3-1 (-) on the
power supply PCB assembly. With AC power applied and J3 disconnected, the
charging voltage should be 219.0 VDC with the VITALERT 2000 in STBY or
ON.

During battery operation, the low battery cutoff voltage should be within the
range of 13.6 to 15.6 VDC.
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VA2000 TROUBLESHOOTING GUIDE (continued)
3.3 Error Log Messages
Table 3-2 lists the possible fail events that can be logged into the memory of
the VITALERT 2000. Each message is keyed to a troubleshooting guide flow
chart or procedure to assist the Technical Service Representative (TSR) in
locating a problem.
These messages will appear on the ERROR LOG screen found in the Service
Diagnostics menu (see "Entering Service Diagnostics" for instructions on
entering the Service Menu) and are often directly associated with a FAIL
message appearing during the power up SELF DIAGNOSTICS test. Each
message is preceded by the time and date of the error. Most of the listings
here can be traced to problems with the processor PCB assembly. When these
errors are intermittent, AC power line surges or loose cable connections can be
the problem. Be sure to examine the SYSTEM STATUS SCREEN to check for
such problems before removing any module.
TABLE 3-2: ERROR LOG MESSAGES
ERROR LOG MESSAGE RECOMMENDED ACTION

|

A/D CONVERTER FAIL GUIDE 6

AUDIO CIRCUIT FAIL GUIDE 7

BACKUP MEMORY FAIL GUIDE 10

BACKUP SPEAKER FAIL GUIDE 7

bad Free_Seg PROCEDURE 4.2

bad Alloc_Seg PROCEDURE 4.2

Bad DAU Checksum PROCEDURES 4.2, 4.5

BAD Time CLOCK PROCEDURE 4.2

BAD FONT SET PROCEDURE 4.2

BATTERY DISCONNECT GUIDE 12

CIRCUIT BREAKER OPEN GUIDE 12

CONFIG EVENT NOT RECOGNIZED PROCEDURE 4.2

DATA Didnt SPAWN PROCEDURE 4.2
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TROUBLESHOOTING GUIDE (continued)

VA2000

TABLE 3-2: ERROR LOG MESSAGES (continued)

ERROR LOG MESSAGE

DAU Didnt Communicate

RECOMMENDED ACTION
|

PROCEDURES 4.5, 4.2

DAU Power Up Test Failure

PROCEDURES 4.5, 4.2

DAU Calibration Error

PROCEDURES 4.5, 4.2

DAU Stopped Responding

PROCEDURE 5.2

DAUC Didnt Activate

PROCEDURE 4.5

DISP Didnt SPAWN

PROCEDURE 4.2

DTST Didnt Activate

PROCEDURE 4.2

FIRMWARE FAIL

PROCEDURE 4.2

LEAD sequence

PROCEDURE 4.2

Lower Window Creation Error

GUIDE 3

Main SPEAKER FAIL

PROCEDURES 4.2, 4.5

MFP 5ms TIMER FAIL

PROCEDURE 4.2

MFP BUS FAIL GUIDE 7
MFP 10 ms TIMER FAIL GUIDE 5
NO TIME GUIDE 5
NOT CONFIGDN EVENT GUIDE 5

PRS1 Didnt Activate

PROCEDURE 4.2

PRS1 Didnt SPAWN

PROCEDURE 4.2

PRS2 Didnt SPAWN

PROCEDURE 4.2

PRSK Didnt Activate

PROCEDURE 4.2

RAM LOWEST BYTE FAIL

PROCEDURE 4.2

RAM M-LOW BYTE FAIL

PROCEDURE 4.2

RAM M-HIGH BYTE FAIL GUIDE 4
RAM HIGH BYTE FAIL GUIDE 4
REAL TIME CLOCK FAIL GUIDE 4
ROM CRC GUIDE 4
ROM Memory Failure GUIDE 9

3-4

Rev. C



RETURN TO THIS MANUAL'S TABLE OF CONTENTS
RETURN TO CD-ROM TABLE OF CONTENTS

VA2000 TROUBLESHOOTING GUIDE (continued)
TABLE 3-2: ERROR LOG MESSAGES (continued)
ERROR LOG MESSAGE RECOMMENDED ACTION

SOFTWARE EXCEPTION PROCEDURE 4.2

start cal mode PROCEDURE 4.2
stop_cal PROCEDURE 4.2
stop_comm PROCEDURE 4.2
TRAX Too Many Messages PROCEDURE 4.2
TRAX CREATE ERROR PROCEDURE 4.2
TRAX Unusable PROCEDURE 4.2
UART MFP COMM FAIL PROCEDURE 4.2
UART DAU RX INT FAIL PROCEDURE 4.2
UART SIO PORT FAIL GUIDE 8

UART PORT A FAIL GUIDE 8

UART PORT B FAIL GUIDE 8

UART PORT C FAIL GUIDE 8

UART PORT D FAIL GUIDE 8

UART PORT E FAIL GUIDE 8

UART PORT F FAIL GUIDE 8

UART PORT G FAIL GUIDE 8

UART PORT H FAIL GUIDE 8

Unspecified DAU Error PROCEDURES 4.5, 4.2
Upper Window Creation Error PROCEDURE 4.2

VID CONTROLLER FAIL GUIDE 2

VRAM HIGH NIBLE FAIL GUIDE 2

VRAM LOW NIBLE FAIL GUIDE 2

WD TIMEOUT PROCEDURE 4.2

write failed PROCEDURE 4.2

write cal quit PROCEDURE 4.2
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3.4

Troubleshooting Guides

The Troubleshooting Guides given on the following pages will aid the TSR in
correcting problems that may occur in the VITALERT 2000. If a problem
occurs that cannot be corrected by following these guides, call the NAD
Technical Service Department for support.

List of Guides:

CRT blank upon system power-up . ..............c.uuuon.... Guide 1
VIDEO TEST fails upon system power-up . .................... Guide 2
FIRMWARE TEST fails upon system power-up ................. Guide 3
MEMORY TEST fails upon system power-up .................. Guide 4
TIMER TEST fails upon systempowerup . .................... Guide 5
ANALOG TEST fails upon system power-up . .................. Guide 6

AUDIO TEST - PRIMARY or BACKUP fails upon system power-up .. Guide 7

SERIAL I/O TEST fails upon system power-up ................. Guide 8
CLOCK TEST fails upon system power-up .................... Guide 9
BACKUP MEMORY TEST fails upon system power-up .......... Guide 10
AC POWER TEST fails upon system power-up ................ Guide 11
RESERVE POWER TEST fails upon system Power-up .......... Guide 12
AC LINE value is not within specifications . .. ................. Guide 13
BATTERY voltage is not within specificatons . . ... ............. Guide 14
CB BATTERY voltage is not within specifications . ............. Guide 15
RAW DC is not within specifications . ....................... Guide 16
REGULATED +5 value is not within specifications .. ............ Guide 17
REGULATED +12 value is not within specifications . ............ Guide 18
POWER SUPPLY status is DISCONNECTED . ................ Guide 19
DAU/MAIN BOARD status is DISCONNECTED .. .............. Guide 20
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VA2000 TROUBLESHOOTING GUIDE (continued)

List of Guides (continued):

PRIMARY SPEAKER status is DISCONNECTED .............. Guide 21
MAIN KEYPAD status is DISCONNECTED . .................. Guide 22
SOFT KEYPAD status is DISCONNECTED .................. Guide 23
ON/STANDBY KEYPAD status is DISCONNECTED ............ Guide 24
SCR KEYPAD status is DISCONNECTED ................... Guide 25
SCR POWER status is DISCONNECTED . ................... Guide 26
SCR DATA status is DISCONNECTED . . .................... Guide 27
COMMUNICATIONS status is FAULTED .................... Guide 28
ECG status is DISCONNECTED . ......... ... ... ... .. ..... Guide 29
P1 or P2 status is DISCONNECTED ....................... Guide 30
T1 or T2 status is DISCONNECTED . . ........... ... ... ..... Guide 31
Strip Chart Recorder will notprint . . ........................ Guide 32
VITALERT 2000 is performing intermittent resets .. ............ Guide 33
Waveform is missing from the display screen . ................ Guide 34
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TROUBLESHOOTING GUIDE (continued)

GUIDE 1: CRT blank upon system power-up

N
BLANK?
PLUG VA2000 v
INTO A LIVE AC
RECEPTACLE
N IS VA2000
PLUGGED INTO LIVE
C RECEPTAGLE?
REINSTALL ORIGINAL REINSTALL
CRT ASSEMBLY ORIGINAL
Yo PROCESSOR BOARD
REPLAGE AND COVER
AS OUTLINED IN AS OUTLINED IN
PROCEDURE 4.1 PROCEDURE 4.2
CONTACT NAD
SERVIGE DEPT.
CONNECT CRT N IS CRT
CABLE AT BOTH RIBBON CABLE
ENDS CONNECTED?
Y
IS CRT Y REPLACE CABLE REPLACE CRT REINSTALL COVER
SCREEN = AS OUTLINED IN AS OUTLINED IN AS OUTLINED IN
BLANK? PROCEDURE 4.11 PROCEDURE 4.4 PROCEDURE 4.1
N
PERFORM A
IS CRT N COMPLETE PMS
SCREEN
BLANK? ON THE
? INSTRUMENT
. REINSTALL ORIGINAL
POWER SUPPLY
ASSEMBLY
REINSTALL
N DOES
ORIGINAL CABLE INSTRUMENT
ASS PMS?
PRESENT AT CRT AND

INSTRUMENT
REPLACE POWER IS FUNCTIONAL
SUPPLY ASSEMBLY
AS OUTLINED IN
PROCEDURE 4.3
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GUIDE 2: VIDEO TEST fails upon system power-up

START
DOES N
VIDEO TEST FAIL
UPON SYSTEM
POWER-UP?
Y
REINSTALL
REMOVE VITALERT 2000 COVER
VITALERT 2000 COVER AS OUTLINED IN
AS OUTLINED IN PROCEDURE 4.1
PROCEDURE 4.1
PERFORM COMPLETE
REPLACE PMS PROCEDURE
PROCESSOR BOARD ON UNIT
AS OUTLINED IN
PROCEDURE 4.2
UNITIS
FUNCTIONAL
DOES
VIDEO TEST FAIL

UPON SYSTEM
POWER-UP?

Y
REINSTALL ORIGINAL
PROCESSOR BOARD CONTACT NAD
AND SERVICE DEPT.
VITALERT 2000 COVER
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GUIDE 3: FIRMWARE TEST fails upon system power-up
START
DOES N
FIRMWARE TEST
FAIL UPON SYSTEM
POWER-UP?
Y
REMOVE DOES
VITALERT 2000 COVER FIRMWARE TEST N REINSTALL
AS OUTLINED IN FAIL UPON SYSTEM VITALERT 2000 COVER
PROCEDURE 4.1 POWER.UP? AS OUTLINED IN
el PROCEDURE 4.1
Y
ARE
CONNECT ALL CABLES ALL CABLES REINSTALL ORIGINAL PERFORM
TO PROCESSOR CONNECTED TO PROCESSOR BOARD COMPLETE PMS
BOARD AND HOST PROCESSOR AND ON UNIT
ASSEMBLIES BOARD? VITALERT 2000 COVER
DOES REPLACE CONTACT NAD
Y PROCESSOR BOARD —— SERVICE DEPT. UNITIS =

FIRMWARE TEST

AS OUTLINED IN FUNCTIONAL
FAIL UPON SYSTEM PROCEDURE 4.2
POWER-UP? ’
N
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GUIDE 4: MEMORY TEST fails upon system power-up
START
DOES N
MEMORY TEST
FAIL UPON SYSTEM
POWER-UP?
Y
REMOVE DOES
VITALERT 2000 COVER MEMORY TEST REINSTALL
AS OUTLINED IN FAIL UPON SYSTEM VITALERT 2000 COVER
PROCEDURE 4.1 POWER.UP? AS OUTLINED IN
e PROCEDURE 4.1
Y
ARE
CONNECT ALL CABLES ALL CABLES REINSTALL ORIGINAL PERFORM
TO PROCESSOR CONNECTED TO PROCESSOR BOARD COMPLETE PMS
BOARD AND HOST PROCESSOR AND ON UNIT
ASSEMBLIES BOARD? VITALERT 2000 COVER
MEMggESTEST REPLACE CONTACT NAD
FAIL UPON SYSTEM PROCESSOR BOARD —— SERVICE DEPT. UNITIS S
POWER-UP? AS OUTLINED IN FUNCTIONAL
il PROCEDURE 4.2
N
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GUIDE 5: TIMER TEST fails upon system power-up
START
DOES N
TIMER TEST
FAIL UPON SYSTEM
POWER-UP?
Y
REMOVE DOES
VITALERT 2000 COVER TIMER TEST REINSTALL
AS OUTLINED IN FAIL UPON SYSTEM VITALERT 2000 COVER
PROCEDURE 4.1 POWER.UP? AS OUTLINED IN
el PROCEDURE 4.1
Y
ARE
CONNECT ALL CABLES ALL CABLES REINSTALL ORIGINAL PERFORM
TO PROCESSOR CONNECTED TO PROCESSOR BOARD COMPLETE PMS
BOARD AND HOST PROCESSOR AND ON UNIT
ASSEMBLIES BOARD? VITALERT 2000 COVER
DOES REPLACE CONTACT NAD
TIMER TEST Y PROCESSOR BOARD —— SERVICE DEPT. UNITIS =
AS OUTLINED IN FUNCTIONAL
FAIL UPON SYSTEM PROCEDURE 4.2
POWER-UP? ’
N
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GUIDE 6: ANALOG TEST fails upon system power-up
START
DOES N
ANALOG TEST
FAIL UPON SYSTEM
POWER-UP?
Y
REMOVE COVER DOES
AS OUTLINED IN ANALOG TEST
PROCEDURE 4.1 FAIL UPON SYSTEM
POWER-UP?
comcT
LSS N rormoteson
PROCESSOR BOARD AND HOST REINSTALL ORIGINAL REINSTALL COVER
BOARD? ASSEMBLIES POWER SUPPLY —1 ASOUTLINED IN
ASSEMBLY PPROCEDURE 4.1
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
ARE DOES PROCEDURE 4.2
POWER SUPPLY ANALOG TEST
VOLTAGES WITHIN FAIL UPON SYSTEM
POWER-UP?
DOES
ANALOG TEST CONIIjPEIﬁEEI'(I)ERF”‘AMg ON
REPLACE POWER FAIL UPON SYSTEM THE INSTRUMENT
SUPPLY ASSEMBLY POWER-UP?
AS OUTLINED IN
PROCEDURE 4.3
N DOES
REINSTALL ORIGINAL 'ﬁi;gUP“:\'AESN?T
REPLAGE PROCESSOR BOARD !
PROCESSOR BOARD AND COVER
AS OUTLINED IN Y
PROCEDURE 4.2
CONTACT NAD INSTRUMENT
SERVICE DEPT. IS FUNCTIONAL
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GUIDE 7: AUDIO TEST - PRIMARY or BACKUP fails upon system power-up
START
DOES
EITHER OF \
AUDIO TESTS FAIL
UPON SYSTEM
POWER-UP?
y
REMOVE EIT[I)-I(I)EESOF
VITALERT 2000 COVER AUDIO TESTS FAL REINSTALL
AS OUTLINED IN oon SYSrEn VITALERT 2000 COVER
PROCEDURE 4.1 CONERUP? AS OUTLINED IN
-UP? PROCEDURE 4.1
y
Is
PRIMARY
CONNECT PRIMARY SPEAKER CABLE REINSTALL ORIGINAL PERFORI
SPEAKER CABLE CONNECTED TO J15 ON PROCESSOR BOARD COMPLETE PMIS
70 J15 ON PROCESSOR AND ON UNIT
PROCESSOR BOARD BOARD? VITALERT 2000 COVER
EITEI(E)ESOF REPLACE CONTACT NAD
AUDIO TESTS FAIL PROCESSOR BOARD |—— SERVICE DEPT. UNITIS -
AS OUTLINED IN FUNCTIONAL
UPON SYSTEM PROCEDURE 4.2
POWER-UP? :
N
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GUIDE 8: SERIAL 1I/0 TEST fails upon system power-up
START
DOES N
SERIAL1/O TEST
FAIL UPON SYSTEM
POWER-UP?
Y
REMOVE DOES
VITALERT 2000 COVER SERIAL|/O TEST REINSTALL
AS OUTLINED IN FAIL UPON SYSTEM VITALERT 2000 COVER
PROCEDURE 4.1 POWER.UP? AS OUTLINED IN
el PROCEDURE 4.1
Y
ARE
CONNECT ALL CABLES ALL CABLES REINSTALL ORIGINAL PERFORM
TO PROCESSOR CONNECTED TO PROCESSOR BOARD COMPLETE PMS
BOARD AND HOST PROCESSOR AND ON UNIT
ASSEMBLIES BOARD? VITALERT 2000 COVER
DOES REPLACE CONTACT NAD
PROCESSOR BOARD —— SERVICE DEPT. UNITIS =

SERIALI/O TEST

AS OUTLINED IN FUNCTIONAL
FAIL UPON SYSTEM PROCEDURE 4.2
POWER-UP? ’
N
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 9: CLOCK TEST fails upon system power-up
START
DOES N
CLOCK TEST
FAIL UPON SYSTEM
POWER-UP?
Y
REMOVE DOES
VITALERT 2000 COVER CLOCK TEST REINSTALL
AS OUTLINED IN FAIL UPON SYSTEM VITALERT 2000 COVER
PROCEDURE 4.1 POWER.UP? AS OUTLINED IN
el PROCEDURE 4.1
Y
ARE
CONNECT ALL CABLES ALL CABLES REINSTALL ORIGINAL PERFORM
TO PROCESSOR CONNECTED TO PROCESSOR BOARD COMPLETE PMS
BOARD AND HOST PROCESSOR AND ON UNIT
ASSEMBLIES BOARD? VITALERT 2000 COVER
DOES REPLACE CONTACT NAD
CLOCK TEST Y PROCESSOR BOARD —— SERVICE DEPT. UNITIS =
AS OUTLINED IN FUNCTIONAL
FAIL UPON SYSTEM PROCEDURE 4.2
POWER-UP? ’
N
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GUIDE 10: BACKUP MEMORY TEST fails upon system power-up
START
DOES
BACKUP MEMORY N
TEST FAIL UPON
SYSTEM
POWER-UP?
Y
DOES
REMOVE BACKUP MEMORY REINSTALL
VITALERT 2000 COVER TEST FAIL UPON VITALERT 2000 COVER
AS OUTLINED IN SYSTEM AS OUTLINED IN
PROCEDURE 4.1 POWER-UP? PROCEDURE 4.1
Y
CONNECT ALL CABLES ARE PERFORM
TO PROCESSOR ALL CABLES REINSTALL ORIGINAL COMPLETE PMS
BOARD AND HOST CONNECTED TO PROCESSOR BOARD ON UNIT
ASSEMBLIES PROCESSOR AND
BOARD? VITALERT 2000 COVER
DOES REPLACE CONTACT NAD UNITIS S
BACKUP MEMORY PROCESSOR BOARD SERVICE DEPT. FUNCTIONAL
TEST FAIL UPON AS OUTLINED IN
SYSTEM PROCEDURE 4.2
POWER-UP?
N
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GUIDE 11: AC POWER TEST fails upon system power-up
DOES AC "
POWER TEST FAIL
UPON SYSTEM
POWER-UP?
y
Is
PLUG UNIT UNIT PLUGGED DOES A
= | INTOLVEAC INTO LIVE AC DOWER TEST FAIL N REINSTALL
RECEPTACLE RECEPTACLE? VITALERT 2000 COVER
UPON SYSTEM AS OUTLINED IN
POWER-UP?
PROCEDURE 4.1
y
Y
N s CB2 PERFORM
ENABLE CB2 e REINSTALL ORIGINAL COMPLETE PMS
- CABLES ON UNIT
Y REPLACE POWER
SUPPLY ASSEMBLY
REPLACE POWER AS OUTLINED IN UNITIS
CORD ASSEMBLY PROCEDURE 4.3 R
DOES AC DOES AC
POWER TEST FAIL POWER TEST FAIL
UPON SYSTEM UPON SYSTEM
POWER-UP? POWER-UP?
y y
REINSTALL ORIGINAL REINSTALL ORIGINAL
POWER CABLE POWER SUPPLY
REMOVE REPLACE
VITALERT 2000 COVER PROCESSOR BOARD
AS OUTLINED IN AS OUTLINED IN
PROCEDURE 4.1 PROCEDURE 4.2
DOES AC N
CONNECT BOTH POWER TEST FAIL
ARE ENDS OF J2.8 J3 UPON SYSTEM
CABLES J2 & J3 70 PROCESSOR POWER-UP?
ATTACHED TO POWER BOARD AND
SUPPLY & PROCESSOR POWER SUPPLY
BOARD?
' ASSEMBLY Y
REINSTALL ORIGINAL
CONTACT NAD
PROCESE,?[? BOARD =1 sFRvICE DEPT.
VITALERT 2000 COVER
DOES AC
REPLAGE CABLE J2 OR N AL
J3 AS OUTLINED IN
PROCEDURE 4.11 UPON SYSTEM
: POWER-UP?
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VA2000 TROUBLESHOOTING GUIDE (continued)
GUIDE 12: RESERVE POWER TEST fails upon system power-up
START
DOES N
RESERVE POWER TEST
FAIL UPON SYSTEM
POWER-UP?
Y
IS
PLUG UNIT UNIT PLUGGED
<— INTOLIVEAC INTO LIVE AC DOES
RECEPTACLE RECEPTACLE?
RESERVE
POWER TEST N REINSTALL
VITALERT 2000 COVER
FAILUPON SYSTEM AS OUTLINED IN
POWER-UP?
Y : PROCEDURE 4.1
N ARE v $
ENABLE CB1 &CB2 PERFORM
CB1&CB2 ENABLED?
: REINSTALL ORIGINAL COMPLETE PMS
CABLES ON UNIT
Y REPLACE POWER \L
SUPPLY ASSEMBLY
REPLACE POWER AS OUTLINED IN UNITIS
CORD ASSEMBLY PROCEDURE 4.3 FUNCTIONAL
DOES DOES
RESERVE N RESERVE N
POWER TEST POWER TEST
FAIL UPON SYSTEM FAIL UPON SYSTEM
POWER-UP? POWER-UP?
Y Y
REINSTALL ORIGINAL REINSTALL ORIGINAL
POWER CABLE POWER SUPPLY
REMOVE REPLACE
VITALERT 2000 COVER PROCESSOR BOARD
AS OUTLINED IN AS OUTLINED IN
PROCEDURE 4.1 PROCEDURE 4.2
DOES
RESERVE
POWER TEST
ARE g[\?gg Ié(,;:.l:]zB (;'I"]I; FAIL UPON SYSTEM
CABLES J2 & J3 TO PROCESSOR POWER-UP?
ATTACHED TO POWER BOARD AND
SUPPLY & PROCESSOR POWER SUPPLY
BOARD?
: ASSEMBLY Y
REINSTALL ORIGINAL
- CONTACT NAD
PROCESE,\IO; BOARD SERVICE DEPT.
RéJS?EERSVE VITALERT 2000 COVER
REPLACE CABLE J2 OR Y N
POWER TEST
J3 AS OUTLINED IN
PROCEDURE 4.11 FAIL UPON SYSTEM
POWER-UP?
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 13: AC LINE value is not within specifications
START
IS
"AC LINE" VALUE Y
WITHIN
SPECIFICATIONS?
IS UNIT 1S
PLUG UNIT PLUGGED INTO ACLINE* VALUE vIT. ALEFEITN%T(Q%OVEH
INTO LIVE AC LIVE AC spEcmzszh:ONsv S OUTLINED IN
= .
RECEPTACLE RECEPTACLE? PROCEDURE 41
N
REINSTALL ORIGINAL
N ARE POWER SUPPLY CO';AE,T_E(T)E“F",MS
L ENABLE CB1 & CB2 ASSEMBLY ON ONIT
CB1 &CB2 ENABLED? — | |eeeeeeeeeeeeeeeeees
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
REMOVE
VITALERT 2000 COVER UNITIS —
AS OUTLINED IN FUNCTIONAL
PROCEDURE 4.1
IS
"AC LINE" VALUE
WITHIN
SPECIFICATIONS?
REPLACE POWER
SUPPLY ASSEMBLY
AS OUTLINED IN N
PROCEDURE 4.3
REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER
CONTACT NAD
SERVICE DEPT.
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VA2000

GUIDE 14: BATTERY voltage is not within specifications

START

Rev. C

IS
"BATTERY"

VOLTAGE WITHIN
SPEC.?

3-21

SPEC.?

ENABLE
CB1 & CB2
N ARE IS REINSTALL COVER
CB1&CB2 VOL?//-S\‘(];IrEEVs:'(I'HIN Y AS OUTLINED IN
?
ENABLED? SPEC.? PROCEDURE 4.1
N
PLUG INSTRUMENT
INTO LIVE AC RECEP
AND ALLOW AT LEAST
REINSTALL ORIGINAL PERFORM A
16 HRS FOR CHARGING
POWER SUPPLY COMPLETE PMS ON
ASSEMBLY THE INSTRUMENT
REPLACE
BATTERY NEED TO BE PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
REMOVE COVER
AS OUTLINED IN IS
PROCEDURE 4.1 "BATTERY"
VOLTAGE WITHIN

REPLACE POWER DOES
SUPPLY ASSEMBLY REINSTALL ORIGINAL 'NSTRUMENJ PASS
AS OUTLINED IN PROCESSOR BOARD PMS?
PROCEDURE 4.3 AND COVER
Y
CONTACT NAD INSTRUMENT
SERVICE DEPT. IS FUNCTIONAL
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 15: CB BATTERY voltage is not within specifications
START
IS v
"CB BATTERY"
VOLTAGE WITHIN
SPEC.?
ENABLE
CB1&CB2
N ARE IS REINSTALL COVER
CB1&CB2 vo?_i EégTvleT{LlN Y AS OUTLINED IN
ENABLED? SPEC.? PROCEDURE 4.1
N
PLUG INSTRUMENT
INTO LIVE AC RECEP
1AND ALLOW AT LEAST REINSTALL ORIGINAL PERFORM A
6 HRS FOR CHARGING
POWER SUPPLY COMPLETE PMS ON
ASSEMBLY THE INSTRUMENT
¢ 7 bogs U | |e——
REPLACE
BATTERY NEED TO BE PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2

REMOVE COVER
AS OUTLINED IN
PROCEDURE 4.1

REPLACE POWER
SUPPLY ASSEMBLY
AS OUTLINED IN
PROCEDURE 4.3
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"CB BATTERY"
VOLTAGE WITHIN
SPEC.?

REINSTALL ORIGINAL
PROCESSOR BOARD
AND COVER

CONTACT NAD
SERVICE DEPT.

DOES

INSTRUMENT PASS
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INSTRUMENT
IS FUNCTIONAL
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VA2000 TROUBLESHOOTING GUIDE (continued)
GUIDE 16: RAW DC is not within specifications
START
Is
"RAW DC* Y
VOLTAGE WITHIN
SPECIFICATIONS?
HAS UNIT 1S
"RAW DC' REINSTALL
L FUGUNITINTO BEEN PLUGGED INTO VOLTAGE WITHIN VITALERT 2000 COVER
AN ALTERNATIVE AC AN ALTERNATIVE AC ? AS OUTLINED IN
RECEPTACLE RECEPTACLE? SPECIFICATIONS?
' PROCEDURE 4.1
N
REMOVE REINSTALL ORIGINAL PERFORI
VITALERT 2000 COVER POWER SUPPLY COMPLETE PIS
AS OUTLINED IN ASSEMBLY ON UNIT
PROCEDURE41 | | |-eeeemmmmoeeaeas
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
REPLACE POWER
SUPPLY ASSEMBLY UNITIS =
AS OUTLINED IN FUNCTIONAL
PROCEDURE 43
IS
"RAW DC' y
VOLTAGE WITHIN
SPECIFICATIONS?
N
N
REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER
CONTACT NAD
SERVICE DEPT.
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 17: REGULATED +5 value is not within specifications
START
IS
"REGULATED +5" y
VOLTAGE WITHIN
SPECIFICATIONS?
HAS UNIT S
PLUG UNIT INTO BEEN PLUGGED INTO REGULATED +5 Y REINSTALL
— VOLTAGE WITHIN VITALERT 2000 COVER
AN ALTERNATIVE AC AN ALTERNATIVE AC ' NS OUTUNED N
RECEPTACLE RECEPYAGLE? SPECIFICATIONS?
' PROCEDURE 4.1
N
REMOVE REINSTALL ORIGINAL SERFORLI
VITALERT 2000 COVER POWER SUPPLY CoMEREORM
AS OUTLINED IN ASSEMBLY et
PROCEDURE4A | | |oeeeemmmmmmmneeees
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
REPLACE POWER
SUPPLY ASSEMBLY UNITIS -
AS OUTLINED IN FUNCTIONAL
PROCEDURE 4.3
IS
"REGULATED +5" y
VOLTAGE WITHIN
SPECIFICATIONS?
N
N
REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER
CONTACT NAD
SERVICE DEPT.
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VA2000 TROUBLESHOOTING GUIDE (continued)
GUIDE 18: REGULATED +12 value is not within specifications
"REGULATED +12"
VOLTAGE WITHIN
SPECIFICATIONS?
HAS UNIT . .
PLUG UNIT INTO BEEN PLUGGED INTO REGULATED +12 REINSTALL
— VOLTAGE WITHIN VITALERT 2000 COVER
AN ALTERNATIVE AC AN ALTERNATIVE AC ? AS OUTLINED IN
RECEPTACLE RECEPTACLE? SPECIFICATIONS?
y PROCEDURE 4.1
N
REMOVE REINSTALL ORIGINAL PERFORI
VITALERT 2000 COVER POWER SUPPLY COMPLETE PIS
AS OUTLINED IN ASSEMBLY ON UNIT
PROCEDURE41 | | |-eeeemmmmoeeaeas
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
REPLACE POWER
SUPPLY ASSEMBLY UNITIS =
AS OUTLINED IN FUNCTIONAL
PROCEDURE 43
"REGULATED +12"
VOLTAGE WITHIN
SPECIFICATIONS?
N
N
REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER
CONTACT NAD
SERVICE DEPT.
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 19: POWER SUPPLY status is DISCONNECTED
START
DOES
"POWER SUPPLY"
STATUS DISPLAY SHOW
"DISCONNECTED"?
Y
REMOVE DOES
VITALERT 2000 COVER *POWER SUPPLY* ™ N REINSTALL
AS OUTLINED IN STATUS DISPLAY SHOW VITALERT 2000 COVER
PROCEDURE 4.1 *DISCONNECTED"? AS OUTLINED IN
PROCEDURE 4.1
y
ARE
BOTH ENDS CONNECT BOTH ENDS REINSTALL ORIGINAL CERFORM
OF J2 RIBBON CABLE OF J2 RIBRON CABLE POWER SUPPLY COrEOR
CONNECTED? ASSEMBLY
___________________ ON UNIT
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
Y~ "POWER SUPPLY*
gigtéiggﬂf&%g STATUS DISPLAY SHOW UNITIS <
IN PROCEDURE 4.1 DISCONNECTED"? FUNCTIONAL
*POWER SUPPLY* N
STATUS DISPLAY SHOW
*DISCONNECTED"?
DOES
"POWER SUPPLY"
STATUS DISPLAY SHOW
*DISCONNECTED"?
REINSTALL ORIGINAL
PROCESSOR BOARD
Y AND
VITALERT 2000 COVER
REINSTALL ORIGINAL
RIBBON CABLE
REPLACE POWER CONTAGT NAD
SUPPLY ASSEMBLY SERIoE DEPT
AS OUTLINED IN '
PROCEDURE 4.3
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VA2000 TROUBLESHOOTING GUIDE (continued)
GUIDE 20: DAU/MAIN BOARD status is DISCONNECTED
START
DOES
"DAU / MAIN BOARDS" N
STATUS DISPLAY SHOW
"DISCONNECTED"?
y
REMOVE DOES
VITALERT 2000 COVER "DAU / MAIN BOARDS' ™ N REINSTALL
AS OUTLINED IN STATUS DISPLAY SHOW VITALERT 2000 COVER
PROCEDURE 4.1 "DISCONNECTED"? AS OUTLINED IN
PROCEDURE 4.1
Y
ARE
BOTH ENDS CONNECT BOTH ENDS
REINSTALL ORIGINAL PERFORM
OF J1 RIBBON GABLE OF J1 RIBBON CABLE OROCESSOR BOARD COMPLETE PUIS
CONNECTED? -~ | || TSR ONUNIT
REPLACE
DAU ASSEMBLY
y AS OUTLINED IN
PROCEDURE 4.5
DOES
REPLACE J1 RIBBON "DAU / MAIN BOARDS"
CABLE AS OUTLINED STATUS DISPLAY SHOW UNITIS
IN PROCEDURE 4.12 "DISCONNECTED"? FUNCTIONAL
DOES
"DAU / MAIN BOARDS' ™ N
STATUS DISPLAY SHOW
"DISCONNECTED"?
DOES
"DAU / MAIN BOARDS"
STATUS DISPLAY SHOW
"DISCONNECTED"?
REINSTALL ORIGINAL
DAU ASSEMBLY
y AND
VITALERT 2000 COVER
REINSTALL ORIGINAL
RIBBON CABLE
REPLACE
PROCESSOR BOARD ggg&’éﬁgﬁﬁ?
AS OUTLINED IN '
PROCEDURE 4.2
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 21: PRIMARY SPEAKER status is DISCONNECTED
START
DOES
"PRIMARY SPEAKER* ™ N
STATUS DISPLAY SHOW
"DISCONNECTED?"
y
REMOVE DOES
VITALERT 2000 COVER "PRIMARY SPEAKER" REINSTALL
AS OUTLINED IN STATUS DISPLAY SHOW VITALERT 2000 COVER
PROCEDURE 4.1 *DISCONNECTED"? AS OUTLINED IN
PROCEDURE 4.1
IS J15
WIRE HARNESS
CONNECT J15 CONNECTED TO REINSTALL ORIGINAL PERFORM
WIRE HARNESS TO e T R otasoa s COMPLETE PMS
PROCESSOR BOARD 10CESS! P ON UNIT
VITALERT 2000 COVER
DOES REPLACE CONTACT NAD UNITIS -
"PRIMARY SPEAKER™. Y | PROCESSOR BOARD SERVICE DEPT. FUNCTIONAL
STATUS DISPLAY SHOW AS OUTLINED IN
DISCONNECTED"? PROCEDURE 4.2
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VA2000

TROUBLESHOOTING GUIDE (continued)

START

DOES
MAIN KEYPAD

GUIDE 22: MAIN KEYPAD status is DISCONNECTED

STATUS DISPLAY SHOW
'DISCONNECTED"?

REMOVE COVER
AS OUTLINED IN
PROCEDURE 4.1

PLUG NEW KEYPAD
INTO J7 ON
PROCESSOR BOARD

DOES
MAIN KEYPAD
STATUS DISPLAY SHOW
'DISCONNECTED"?

RECONNECT
ORIGINAL KEYPAD

REPLACE MAIN
KEYPAD ASSEMBLY
AS OUTLINED IN
PROCEDURE 4.10

REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 23: SOFT KEYPAD status is DISCONNECTED
START
DOES
SOFT KEYPAD
STATUS DISPLAY SHOW
"DISCONNECTED"?
Y
DOES
T\EMO%VTEE%ES SOFT KEYPAD REINSTALL COVER
PROCEDURE 4.1 STATUS DISPLAY SHOW AS OUTLINED IN
: "DISCONNECTED"? PROCEDURE 4.1
PLUG NEW KEYPAD
INTO J8 ON
PROCESSOR BOARD REINSTALL ORIGINAL PERFORM A

PROCESSOR BOARD COMPLETE PMS ON
AND COVER THE INSTRUMENT

DOES

SOFT KEYPAD keveap ASsevBLY
STATUS DISPLAY SHOW DOES
"DISCONNECTED"? AS OUTLINED IN CONTACT NAD

’ PROCEDURE 4.7 INSTRUMENT PASS

RECONNECT
ORIGINAL KEYPAD

REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
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VA2000

TROUBLESHOOTING GUIDE (continued)

START

DOES
"ON/ STBY KEYPAD"
STATUS DISPLAY SHOW
"DISCONNECTED"?

REMOVE
VITALERT 2000 COVER
AS OUTLINED IN
PROCEDURE 4.1

1S
ON/STANDBY
CABLE CONNECTED
TO PROCESSOR
BOARD?

PLUG NEW
ON/STANDBY KEYPAD
INTO J10

DOES
"ON/ STBY KEYPAD"
STATUS DISPLAY SHOW
'DISCONNECTED"?

RECONNECT ORIGINAL
ON/STANDBY KEYPAD

REPLACE

GUIDE 24: ON/STANDBY KEYPAD status is DISCONNECTED

CONNECT
ON/STANDBY FLEX
CABLE TO J10 ON
PROCESSOR BOARD

DOES
'ON/ STBY KEYPAD"
STATUS DISPLAY SHOW
‘DISCONNECTED"?

REPLACE
ON/STANDBY KEYPAD
AS OUTLINED IN

DOES
'ON/ STBY KEYPAD"
STATUS DISPLAY SHOW
'DISCONNECTED"?

REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER

CONTACT NAD
SERVICE DEPT.

PROCEDURE 4.8

PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2

Rev. C

3-31

REINSTALL
VITALERT 2000 COVER
AS OUTLINED IN
PROCEDURE 4.1

PERFORM
COMPLETE PMS
ON UNIT

UNITIS
FUNCTIONAL

=




RETURN TO THIS MANUAL'S TABLE OF CONTENTS

RETURN TO CD-ROM TABLE OF CONTENTS

TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 25: SCR KEYPAD status is DISCONNECTED
START
DOES
"SCR KEYPAD"
STATUS DISPLAY SHOW
"DISCONNECTED"?
Y
REMOVE DOES
VITALERT 2000 COVER "SCR KEYPAD" N REINSTALL
AS OUTLINED IN STATUS DISPLAY SHOW VITALERT 2000 COVER
PROCEDURE 4.1 "DISCONNECTED"? AS OUTLINED IN
PROCEDURE 4.1
Is CONNECT SCR
SCR KEYPAD KEYPAD FLEX CABLE REINSTALL ORIGINAL PERFORM
CONNECTED TO J9ON TO J9 ON PROCESSOR PROCESSOR BOARD COMPLETE PMS
PROCESSOR BOARD AND ON UNIT
BOARD? VITALERT 2000 COVER
DOES
"SCR KEYPAD"
SEI;RUI((;EﬁE\/,\VD STATUS DISPLAY SHOW > CONTACT NAD UNIT IS
"DISCONNECTED"? SERVICE DEPT. FUNCTIONAL
INTO J9
DOES REPLACE
"SCR KEYPAD" KEYPAD ASSEMBLY
STATUS DISPLAY SHOW ASOUTLINEDIN —
"DISCONNECTED"? PROCEDURE 4.10
RECONNECT ORIGINAL
SCR KEYPAD
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
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VA2000

TROUBLESHOOTING GUIDE (continued)

START

DOES
'SCR POWER"
STATUS DISPLAY SHOW
'DISCONNECTED"?

REMOVE
VITALERT 2000 COVER
AS OUTLINED IN
PROCEDURE 4.1

1S
J4 POWER CABLE
CONNECTED TO
PROCESSOR
BOARD?

REPLACE STRIP
CHART RECORDER
AS OUTLINED IN
PROCEDURE 4.6

DOES

'SCR POWER"
STATUS DISPLAY SHOW
‘DISCONNECTED"?

REINSTALL ORIGINAL
STRIP CHART
RECORDER

GUIDE 26: SCR POWER status is DISCONNECTED

CONNECT
J4 POWER CABLE TO
PROCESSOR BOARD

DOES
'SCR POWER"
STATUS DISPLAY SHOW
‘DISCONNECTED"?

DOES
'SCR POWER"
STATUS DISPLAY SHOW
'DISCONNECTED"?

REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER

CONTACT NAD
SERVICE DEPT.

REPLACE
PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
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TROUBLESHOOTING GUIDE (continued)

VA2000

GUIDE 27: SCR DATA status is DISCONNECTED

START

DOES
"SCR DATA"
STATUS DISPLAY SHOW
'DISCONNECTED"?

REMOVE
VITALERT 2000 COVER
AS OUTLINED IN
PROCEDURE 4.1

ARE
BOTH ENDS
OF J6 RIBBON CABLE
CONNECTED?

REPLACE STRIP
CHART RECORDER
AS OUTLINED IN
PROCEDURE 4.6

DOES

"SCR DATA"
STATUS DISPLAY SHOW
‘DISCONNECTED"?

REINSTALL ORIGINAL
STRIP CHART
RECORDER

REPLACE

CONNECT
BOTH ENDS OF J6
RIBBON CABLE

DOES
"SCR DATA"
STATUS DISPLAY SHOW
‘DISCONNECTED"?

DOES
"SCR DATA"
STATUS DISPLAY SHOW
'DISCONNECTED"?

REINSTALL
VITALERT 2000 COVER
AS OUTLINED IN
PROCEDURE 4.1

REINSTALL ORIGINAL
PROCESSOR BOARD
AND
VITALERT 2000 COVER

PERFORM
COMPLETE PMS
ON UNIT

> CONTACT NAD

SERVICE DEPT.

UNITIS
FUNCTIONAL

PROCESSOR BOARD
AS OUTLINED IN
PROCEDURE 4.2
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VA2000 TROUBLESHOOTING GUIDE (continued)
GUIDE 28: COMMUNICATIONS status is FAULTED
START
DOES
*COMMUNICATIONS"
STATUS DISPLAY SHOW
"FAULTED"?
Y
REMOVE DOES
VITALERT 2000 COVER *COMMUNICATIONS' N REINSTALL
AS OUTLINED IN STATUS DISPLAY SHOW VITALERT 2000 COVER
PROCEDURE 4.1 "FAULTED"? AS OUTLINED IN
PROCEDURE 4.1
Y
181
DAU/PCB CONNECT BOTH ENDS
RIBBON CABLE OF J1 DAU// PCB REINSTALL ORIGINAL PERFORM
CONNECTED ON RIBBON CABLE DAU ASSEMBLY COMPLETE PMS
BOTHENDS? ~~ | || e ON UNIT
REPLACE
PROCESSOR BOARD
y AS OUTLINED IN
PROCEDURE 4.2
DOES
REPLACE J1 DAU/PCB *COMMUNICATIONS"
RIBBON CABLE STATUS DISPLAY SHOW UNITIS
AS OUTLINED IN "FAULTED"? FUNCTIONAL
PROCEDURE 4.12
DOES
*COMMUNICATIONS' ™ N
STATUS DISPLAY SHOW
"FAULTED"?
DOES
*COMMUNICATIONS"
STATUS DISPLAY SHOW
"FAULTED*?
REINSTALL ORIGINAL
PROCESSOR BOARD
Y AND
VITALERT 2000 COVER
REINSTALL ORIGINAL
RIBBON CABLE
REPLACE CONTACT NAD
DAL ASSEMBLY SERVICE DEPT.
AS OUTLINED IN :
PROCEDURE 45
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 29: ECG status is DISCONNECTED
START
DOES
IIECGII N
STATUS DISPLAY SHOW
"DISCONNECTED"?
Y
DOES
'ECG N REINSTALL
IS STATUS DISPLAY SHOW /. =>{VITALERT 2000 COVER
CONNECT EXTERNAL "DISCONNECTED"? AS OUTLINED IN
L EXTERNAL ECG CABLE PROCEDURE 4.1
ECG CABLE CONNECTED? $
PERFORM
Y REINSTALL ORIGINAL COMPLETE PMS
RIBBON CABLE ON UNIT
REMOVE REPLACE $
VITALERT 2000 COVER DAU ASSEMBLY
AS OUTLINED IN AS OUTLINED IN UNITIS
PROCEDURE 4.1 PROCEDURE 4.5 FUNCTIONAL =
DOES
ECar
STATUS DISPLAY SHOW
"DISCONNECTED"?
Is
J1DAU/PCB CONNECT
RIBBON CABLE BOTH ENDS
CONNECTED ON OF J1 DAU/PCB
BOTH ENDS? RIBBON CABLE REINSTALL ORIGINAL
DAU ASSEMBLY
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
DOES PROCEDURE 4.2
REPLACE J1 DAU/PCB| Y 'ECG' N
RIBBON CABLE STATUS DISPLAY SHOW
AS OUTLINED IN "DISCONNECTED"?
PROCEDURE 4.12
DOES
IIECGII N
STATUS DISPLAY SHOW
"DISCONNECTED"?
REINSTALL ORIGINAL
PROCESSORBOARD | |  CONTACT NAD
AND SERVICE DEPT.
VITALERT 2000 COVER
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VA2000

TROUBLESHOOTING GUIDE (continued)

START

GUIDE 30: P1 or P2 status is DISCONNECTED

DOES
P1/P2" N

STATUS DISPLAY SHOW
*DISCONNECTED"?

DOES
P1 /P2 N REINSTALL
IS STATUS DISPLAY SHOW . =>|VITALERT 2000 COVER
CONNECT EXTERNAL "DISCONNECTED"? AS OUTLINED IN
L EXTERNAL P1/P2 CABLE PROCEDURE 4.1
P1/P2 CABLE CONNECTED? $
PERFORM
Y REINSTALL ORIGINAL COMPLETE PMS
RIBBON CABLE ON UNIT
REMOVE REPLACE $
VITALERT 2000 COVER DAU ASSEMBLY
AS OUTLINED IN AS OUTLINED IN UNITIS
PROCEDURE 4.1 PROCEDURE 4.5 FUNCTIONAL
DOES
"P1 /P2
STATUS DISPLAY SHOW
"DISCONNECTED"?
Is
J1DAU/PCB CONNECT
RIBBON CABLE BOTH ENDS
CONNECTED ON OF J1 DAU/PCB
BOTH ENDS? RIBBON CABLE REINSTALL ORIGINAL
DAU ASSEMBLY
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
DOES PROCEDURE 4.2
REPLACE J1 DAU/PCB| Y "P1 [P N
RIBBON CABLE STATUS DISPLAY SHOW
AS OUTLINED IN "DISCONNECTED"?
PROCEDURE 4.12
DOES
P1 /P2 N
STATUS DISPLAY SHOW
"DISCONNECTED"?
REINSTALL ORIGINAL
PROCESSORBOARD | |  CONTACT NAD
AND SERVICE DEPT.
VITALERT 2000 COVER
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TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 31: T1 or T2 status is DISCONNECTED
START
DOES
Tq /T2" N
STATUS DISPLAY SHOW
"DISCONNECTED"?
Y
DOES
T T2 N REINSTALL
IS STATUS DISPLAY SHOW /. =>{VITALERT 2000 COVER
CONNECT EXTERNAL "DISCONNECTED"? AS OUTLINED IN
L EXTERNAL T1/ T2 CABLE PROCEDURE 4.1
T1/T2 CABLE CONNECTED? $
PERFORM
Y REINSTALL ORIGINAL COMPLETE PMS
RIBBON CABLE ON UNIT
REMOVE REPLACE $
VITALERT 2000 COVER DAU ASSEMBLY
AS OUTLINED IN AS OUTLINED IN UNITIS
PROCEDURE 4.1 PROCEDURE 4.5 FUNCTIONAL
DOES
T T2
STATUS DISPLAY SHOW
"DISCONNECTED"?
Is
J1DAU/PCB CONNECT
RIBBON CABLE BOTH ENDS
CONNECTED ON OF J1 DAU/PCB
BOTH ENDS? RIBBON CABLE REINSTALL ORIGINAL
DAU ASSEMBLY
REPLACE
PROCESSOR BOARD
AS OUTLINED IN
DOES PROCEDURE 4.2
REPLACE J1 DAU/PCB| Y TH T2 N
RIBBON CABLE STATUS DISPLAY SHOW
AS OUTLINED IN "DISCONNECTED"?
PROCEDURE 4.12
DOES
Ty /TZ" N
STATUS DISPLAY SHOW
"DISCONNECTED"?
REINSTALL ORIGINAL
PROCESSORBOARD | |  CONTACT NAD
AND SERVICE DEPT.
VITALERT 2000 COVER
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TROUBLESHOOTING GUIDE (continued)

VA2000

GUIDE 32: Strip Chart Recorder will not print

START

Rev. C

DOES
STRIP CHART
RECORDER
PRINT?

N
REMOVE STR?FP(';S - Y REINSTALL
VITALERT 2000 COVER i VITALERT 2000 COVER
AS OUTLINED IN s AS OUTLINED IN
PROCEDURE 4.1 - PROCEDURE 4.1
PERFORM
PERFORM REINSTALL ORIGINAL COMPLETE PMS
KEYPAD TEST RIBBON CABLE ON UNIT
ASOUTLNEDIN | | e
DIAGNOSTICS REPLACE $
SECTION 2.2 PROCESSOR BOARD
AS OUTLINED IN
UNITIS
PROCEDURE 4.2 FUNCTIONAL
ARE
REPLACE
STRIP CHART
RECORDER KEYS KE\YSPSBTAL?SESA&LY DOES
FUNCTIONING PROCEDURE 4.10 STRIP CHART
PROPERLY? : RECORDER
PRINT?
Y
DOES
SFT‘E'C%%‘EFF“T REINSTALL ORIGINAL
PRINT? PROCESSOR BOATD
REPLACE STRIP
CHART RECORDER
AS OUTLINED IN
PROCEDURE 4.6
ARE
STRIP CHART CONNECT BOTH
RECORDER ENDS OF J4 & J6
CABLES J4 & J6 STRIP CHART
CONNECTED? RECORDER CABLES DOES y
STRIP CHART
RECORDER
PRINT?
Y
REPLACE J6 STRIP DOES
CHART RECORDER STRIP GHART REINSTALL ORIGINAL
RIBBON CABLE i STRIP CHART CONTACT NAD
AS OUTLINED IN s RECORDER SERVIOE DEPT
PROCEDURE 4.11 - AND '
VITALERT 2000 COVER

3-39




RETURN TO THIS MANUAL'S TABLE OF CONTENTS
RETURN TO CD-ROM TABLE OF CONTENTS

TROUBLESHOOTING GUIDE (continued) VA2000
GUIDE 33: VITALERT 2000 is performing intermittent resets
START
IS
INSTRUMENT N
PERFORMING
INTERMITTENT
RESETS?
IS
INSTRUMENT
REMOVE PERFORMING
IS VA2000 v HOST CONNECTIONS, INTERMITTENT
INTERFACED TO A HOST RECONFIGURE RESETS?
MACHINE? BOTH UNITS,
RECONNECT
SERIAL CABLE
REINSTALL ORIGINAL
POWER SUPPLY
REPLACE
1S PROCESSOR BOARD
REMOVE COVER INSTRUMENT AS OUTLINED IN
AS OUTLINED IN PERFORMING PROCEDURE 4.2
PROCEDURE 4.1 INTERMITTENT
RESETS?
IS
ARE INSTRUMENT
J2 & J3 POWER N CONNECT PERFORMING
CABLES CONNECTED J2 83 CABLES TP 'NTERM'TTENT
TO PROCESSOR PROCESSOR BOARD RESETS?
Y
REINSTALL COVER

REPLACE J2 & J3
POWER SUPPLY
CABLES
AS OUTLINED IN
PROCEDURE 4.11

IS
INSTRUMENT N

IS
INSTRUMENT
PERFORMING
NTERMITTENT
RESETS?

PERFORMING
INTERMITTENT
RESETS?

REINSTALL
ORIGINAL CABLES

REPLACE POWER

SUPPLY ASSEMBLY
AS OUTLINED IN
PROCEDURE 4.3
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REINSTALL ORIGINAL
PROCESSOR BOARD
REPLACE STRIP
CHART RECORDER
AS OUTLINED IN
PROCEDURE 4.6

IS
INSTRUMENT
PERFORMING

INTERMITTENT

RESETS?

AS OUTLINED IN
PROCEDURE 4.1

PERFORM A
COMPLETE PMS ON
THE INSTRUMENT

REINSTALL ORIGINAL
STRIP CHART
RECORDER AND COVER

CONTACT NAD
SERVICE DEPT.

DOES
INSTRUMENT PASS
PMS?

INSTRUMENT
IS FUNCTIONAL
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VA2000 TROUBLESHOOTING GUIDE (continued)
GUIDE 34: Waveform is missing from the display screen
START
IS
WAVEFORM N
MISSING FROM
DISPLAY?
REINSTALL
ARE AL WAVEFORM N VITALERT 2000 COVER
CONNECT ALL EXTEMNAL MISSING FROM AS OUTLINED IN
| EXTERNAL DISPLAY? PROCEDURE 4.1
DAU GABLES CABLES CONNECTED
TO DAU? J/
PERFORM
REINSTALL ORIGINAL COMPLETE PMS
RIBBON CABLE ON UNIT
AL DAY REPLACE $
CORRECTLY CABLES CORRECTLY DAU ASSEMBLY
|| ATTACHALLDAU AS OUTLINED IN
CABLES TO TEST A ToRr PROCEDURE 45 FUNCTIONAL
SIMULATOR -
REMOVE MISSING FROM
VITALERT 2000 COVER DISPLAY?
AS OUTLINED IN
PROCEDURE 4.1
REINSTALL ORIGINAL
DAU ASSEMBLY
REPLACE
PROCESSOR BOARD
- AS OUTLINED IN
BOTH ENDS ATTACH BOTH ENDS PROCEDURE 4.2
OF J1 DAU / PCB OF J1 DAU / PCB
RIBBON CABLE RIBBON CABLE
ATTACHED?
N
MISSING FROM
DISPLAY?
REPLACE
J1DAU/PCB
RIBBON CABLE MISSING FROM REINSTALL ORIGINAL
AS OUTLINED IN DISPLAY? PROCESSOR BOARD CONTACT NAD
PROCEDURE 4.12 AND SERVICE DEPT.
VITALERT 2000 COVER
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VA2000 REPLACEMENT PROCEDURES

4.0 REPLACEMENT PROCEDURES

This section outlines removal and replacement procedures for the field-replaceable
assemblies of the VITALERT 2000 Monitoring System.

All procedures are to be performed only by a North American Drager qualified
Technical Service Representative (T'SR).

The following replacement procedures are the only procedures authorized by North
American Drager to be performed in the field. All others shall be referred to NAD’s
Technical Service Department.

NOTE: The PMS Procedure provided in Section 6 must be performed
after any replacement, removal, calibration, or adjustment
procedure.

WARNING: Hazardous voltages exist inside the VITALERT 2000 cabinet.
Observe appropriate safety precautions when servicing the
instrument. High voltage exists at the CRT even when AC
power is disconnected.

Rev. J 4-1
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REPLACEMENT PROCEDURES (continued) VA2000

41 VITALERT 2000 Cover

The VITALERT 2000 cover is secured to the underside of the chassis by eight
button head screws. The general arrangement of the cover is shown in Figure

4-1.

4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.11

4.1.12

4.1.13

4.1.14

4.1.15

4.1.16

Press the STANDBY key on the front panel, and remove AC power
from the instrument.

Disconnect the AC power cord by pressing in both retaining clips and
pulling the cord out.

Disable CB1 and CB2 on the rear panel by pulling out each button
with a knife or sharp object.

Disconnect the data cable from the instrument.

Disconnect all cables from the patient interface panel on the left side
of the instrument.

On a clean working surface, turn the instrument onto its side.

Remove the button head screws securing the cover to the bottom of
the chassis.

Carefully rotate the instrument back to an upright position.

Remove the cover by sliding it towards the rear of the chassis.

Following adjustment or repair, position the cover at the rear of the
chassis and slide it towards the front.

Turn the instrument onto its side and replace the button head screws
to secure the cover to the chassis.

Rotate the instrument back to an upright position.

Connect the data cable and all patient interface panel cables.
Enable CB1 and CB2 on the rear panel.

Connect the AC power cord to the instrument.

Perform the PMS Procedure given in Section 6.
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Figure 4-1: VITALERT 2000 COVER REMOVAL
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REPLACEMENT PROCEDURES (continued) VA2000

4.2 Processor Board Assembly

The VITALERT 2000 cover must be removed to gain access to the Processor
Board Assembly. Figure 4-2 shows the location of the processor board and its
mounting arrangement.

4.2.1

Remove the VITALERT 2000 cover as outlined in Procedure 4.1.

CAUTION: The processor board contains static-sensitive devices. Use ESD

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

4.2.15

protection when handling this board.
Disconnect the DAU ribbon cable from J1 on the processor board.

Disconnect the power supply ribbon cable from J2 on the processor
board.

Disconnect the power supply wire harness from J3 on the processor
board.

Disconnect the strip chart recorder power cable from J4 on the
processor board.

Disconnect the CRT assembly ribbon cable from J5 on the processor
board.

Disconnect the strip chart recorder ribbon cable from J6 on the
processor board.

Disconnect the main keypad cable from J7 on the processor board.
Disconnect the CRT keypad cable from J8 on the processor board.

Disconnect the strip chart recorder keypad cable from J9 on the
processor board.

Disconnect the On/Standby keypad cable from J10 on the processor
board.

Loosen the captive screws securing the processor board assembly,
and remove the assembly.

Position the replacement processor board assembly in the chassis and
fasten the captive mounting screws.

Connect the cables to J1 through J10.

Reinstall the VITALERT 2000 cover.
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VA2000 REPLACEMENT PROCEDURES (continued)

4.2.16  Restore power to the instrument and run the diagnostics provided in
Section 2 to verify that the replacement processor board is working

properly.
4.2.17  Enter the Configuration screen and reset the time and date; then
press the STANDBY key, followed by the ON key. This procedure

ensures the correct time on trend plots.

4.2.18  Perform the PMS Procedure given in Section 6.
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4.3 Power Supply Assembly

The VITALERT 2000 cover must be removed to gain access to the Power
Supply Assembly. Figure 4-3 shows the location of the power supply and its
mounting arrangement. The battery on the power supply assembly is
replaceable without removing the power supply from the chassis. Refer to the
appropriate sub-section for battery replacement instructions.

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

Remove the VITALERT 2000 cover as outlined in Procedure 4.1.
Disconnect the DAU - processor cable from J1 on the processor board.

Disconnect the power supply ribbon cable from J5 on the power
supply PCB assembly, and from J2 on the processor board.

Disconnect the power supply wire harness from J4 on the power
supply PCB assembly, and from J3 on the processor board.

Disconnect the CRT cable from J5 on the processor board, and open
its cable retainer clamp on the power supply assembly.

Loosen the captive screws securing the power supply assembly, and
remove the assembly.

Position the replacement power supply assembly in the chassis, and
fasten the captive mounting screws.

Reinstall the wire harness from J4 on the power supply PCB
assembly to J3 on the processor board.

Reinstall the ribbon cable from J5 on the power supply PCB
assembly to J2 on the processor board.

Connect the DAU - processor cable to J1 on the processor board.

Connect the CRT cable to J5 on the processor board, and secure the
cable in the retainer clamp on the power supply assembly.

Reinstall the VITALERT 2000 cover.
Restore power to the instrument and, after sufficient battery
charging time, run the power supply diagnostic provided in Section

2 to verify that the voltages are within allowable tolerances.

Perform the PMS Procedure given in Section 6.
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4.4 CRT Assembly

The VITALERT 2000 cover must be removed to gain access to the CRT
assembly. Figure 4-4 shows the location of the CRT assembly and its mounting

arrangement.

44.1 Remove the VITALERT 2000 cover as outlined in Procedure 4.1.

442 Disconnect the CRT cable from P2 on the CRT assembly.

443 Remove the three screws securing the CRT assembly.

444 Carefully rotate the CRT assembly until it clears the DAU, and lift
out the CRT assembly from the chassis.

445 Carefully position the replacement CRT assembly in the chassis, and
replace the screws that were previously removed.

44.6 Connect the CRT cable to P2 on the CRT assembly.

4.4.7 Reinstall the VITALERT 2000 cover.

448 Restore power to the instrument and observe the CRT Geometry
Screen in the Service Diagnostics Menu (see Section 2) to verify that
the replacement CRT assembly is working properly. Should any
adjustments be needed, refer to Section 5.1.

449 Perform the PMS Procedure given in Section 6.
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4.5 DAU Assembly

The VITALERT 2000 cover must be removed to gain access to the DAU
assembly. Figure 4-5 shows the location of the DAU assembly in the chassis,
along with the arrangement of its mounting nuts on the bottom of the chassis.

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6

4.5.7

4.5.8

4.5.9

4.5.10

Remove the VITALERT 2000 cover as outlined in Procedure 4.1.
Disconnect the DAU ribbon cable from J1 on the processor board.
Carefully turn the VITALERT 2000 onto its side.

Remove the nuts securing the DAU assembly to the chassis (hold
the assembly while removing the nuts so it does not fall out of the

chassis), and remove the DAU assembly.

Position the replacement DAU assembly in the chassis, and replace
the nuts that were previously removed.

Turn the VITALERT 2000 back to its normal position.

Connect the ribbon cable to J1 on the processor board.

Reinstall the VITALERT 2000 cover.

Restore power to the instrument and run the DAU diagnostics
provided in Section 2 to verify that the replacement DAU assembly
is working properly. Should any calibration be needed, Refer to

Section 5.2.

Perform the PMS Procedure given in Section 6.
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4.6 Strip Chart Recorder

Replacement of the Strip Chart Recorder requires removal of the VITALERT
2000 cover to gain access to the recorder connections. Figure 4-6 shows the
location of the recorder and its mounting arrangement.

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

4.6.8

4.6.9

4.6.10

4.6.11

Remove the cover as outlined in Procedure 4.1.
Disconnect data cable from P1 on the strip chart recorder.
Disconnect the recorder power cable from J4 on the processor board.

Remove the three screws securing the strip chart recorder to the
chassis.

Carefully slide the strip chart recorder back and lift it from the
chassis.

Position the replacement recorder in the chassis and fasten its
mounting screws.

Connect the data cable to P1 on the recorder.
Connect the recorder power cable to J4 on the processor board.

Reinstall the VITALERT 2000 cover.

Restore power to the instrument and exercise the print functions to
verify that the recorder is working properly.

Perform the PMS Procedure given in Section 6.
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4.7 CRT Keypad

Replacement of the CRT Keypad requires removal of the VITALERT 2000
cover, and removal of the CRT assembly. Figure 4-7 shows the location of the
keypad ground strap and the keypad flex cable connection to the processor
board.

4.7.1 Remove the cover as outlined in Procedure 4.1.
4.7.2 Disconnect the CRT cable from P2 on the CRT assembly.
4.7.3 Remove the three screws securing the CRT assembly to the chassis.

4.74 Carefully rotate the CRT assembly until it clears the DAU, and lift
the CRT assembly from the chassis.

4.7.5 Disconnect the CRT keypad from J8 on the processor board.

4.7.6 Remove the button head screw securing the CRT keypad ground
strap.

4.7.7 Carefully peel the keypad from the bezel assembly and guide the flex
cable through the bezel.

4.7.8 Thoroughly clean the surface where the new keypad will be installed.

4.7.9 Working from the outside with one hand, guide the new CRT keypad
flex cable through the appropriate hole in the bezel assembly. With
the other hand, direct the flex cable under the strip chart recorder.
Do not pull the cable tight.

4.7.10  Peel off the protective paper backing on the new CRT keypad.

4.7.11  Guide the ground strap through its corresponding hole in the bezel
assembly, and press the new CRT keypad firmly into place.

4.7.12  Secure the keypad ground strap with the screw that was previously
removed, and connect the flex cable to J8 on the processor board.

4.7.13 Reinstall the CRT assembly and connect the CRT cable to P2 on the
CRT assembly.

4.7.14  Reinstall the VITALERT 2000 cover.
4.7.15  Restore power to the instrument and verify that the new keypad is
functioning properly by using the Keyboard Test in the Service

Diagnostics Menu. See Section 2.

4.7.16  Perform the PMS Procedure given in Section 6.
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4.8 On/Standby Keypad

Replacement of the On/Standby Keypad requires removal of the VITALERT
2000 cover. Figure 4-8 shows the location of the keypad ground strap and the
keypad flex cable connection to the processor board.

4.8.1

4.8.2

4.8.3

4.8.4

4.8.5

4.8.6

4.8.7

4.8.8

4.8.9

4.8.10

4.8.11

Remove the cover as outlined in Procedure 4.1.
Disconnect the On/Standby keypad from J10 on the processor board.

Remove the button head screw securing the On/Standby keypad
ground strap.

Carefully peel the keypad from the bezel assembly and guide the flex
cable through the bezel.

Thoroughly clean the surface where the new keypad will be installed.

Guide the new On/Standby keypad cable and ground strap through
the holes in the bezel assembly.

Peel off the protective paper backing and firmly press the new
On/Standby keypad into place.

Secure the keypad ground strap with the screw that was previously
removed, and connect the flex cable to J10 on the processor board.

Reinstall the VITALERT 2000 cover.

Restore power to the instrument and exercise the On/Standby
function to verify that the new keypad is working properly.

Perform the PMS Procedure given in Section 6.
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4.9 Bezel Assembly

Replacement of the Bezel Assembly requires removal of the VITALERT 2000
cover, and removal of the CRT assembly. The Bezel Assembly includes the CRT
Keypad, the On/Standby Keypad, the Strip Chart Recorder Keypad, and the
Main Keypad & CRT filter assembly. Refer to the appropriate sub-section of
this manual for individual keypad replacement instructions. Figure 4-9 shows
the bezel mounting screw locations, keypad ground strap locations, and keypad
cable connections to the processor board.

4.9.1

4.9.2

4.9.3

4.9.4

4.9.5

4.9.6

4.9.7

4.9.8

4.9.9

4.9.10

4.9.11

4.9.12

4.9.13

Remove the cover as outlined in procedure 4.1.
Disconnect the CRT cable from P2 on the CRT assembly.
Remove the three (3) screws securing the CRT assembly.

Carefully rotate the CRT assembly until it clears the DAU, and lift
the CRT assembly from the chassis.

Remove the three button head screws securing the keypad ground
straps.

Disconnect the keypad cables from J7, J8, J9, and J10 on the
processor board.

Remove the button head screw holding the center of the bezel
assembly to the chassis.

Remove the four screws (two on each side) holding the bezel
mounting brackets to the chassis. These screws are accessible from

the underside of the chassis.

Remove the mounting brackets from the bezel and transfer them to
the replacement bezel assembly.

Route the CRT keypad cable under the strip chart recorder, and
mount the bezel assembly to the chassis with the four screws that

were previously removed.

Reinstall the screw and washer holding the center tab of the bezel to
the chassis.

Secure the keypad ground straps with the three screws that were
previously removed.

Connect the keypad cables to the processor board as follows:

Main Keypad to J7 Recorder Keypad to J9
CRT Keypad to  J8 On/Standby Keypad to J10

4-18 Rev. D
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4.9.14 Reinstall the CRT assembly with the three screws that were
previously removed, and connect the CRT cable to P2 on the CRT
assembly.

4.9.15 Reinstall the VITALERT 2000 cover.

4.9.16  Restore power to the instrument and verify that the keypads are
functioning properly by performing the Keyboard Test in the Service
Diagnostics Menu. See Section 2.

4.9.17  Perform the PMS Procedure given in Section 6.
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4.10 Main Keypad and CRT Filter Assembly

Replacement of the Main Keypad and CRT Filter Assembly requires removal
of the VITALERT 2000 cover, and removal of the Bezel Assembly from the
chassis. Figure 4-10 shows an inside view of the bezel and the keypad
mounting arrangement.

4.10.1

4.10.2

4.10.3

4.10.4

4.10.5

4.10.6

Remove the Bezel Assembly as outlined in Procedure 4.9, steps 4.9.1
thru 4.9.8.

Remove the four screws holding the keypad retainer plate, and
remove the Keypad and CRT Filter Assembly from the bezel.

Install the replacement keypad assembly on the bezel, and reinstall
the Bezel Assembly as outlined in Procedure 4.9.

Reinstall the VITALERT 2000 cover.
Restore power to the instrument and verify that the keypads are
functioning properly by performing the Keyboard Test in the Service

Diagnostics Menu. See Section 2.

Perform the PMS Procedure given in Section 6.
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4.10A Strip Chart Recorder Keypad and Panel Assembly

Replacement of the Strip Chart Recorder Keypad and Panel Assembly requires
removal of the VITALERT 2000 cover, and removal of the Bezel Assembly from
the chassis. Figure 4-10A shows an inside view of the bezel and the keypad
mounting arrangement.

4.10A.1

4.10A.2

4.10A.3

4.10A.4

4.10A.5

4.10A.6

Remove the Bezel Assembly as outlined in Procedure 4.9, steps 4.9.1
thru 4.9.8.

Remove the four screws holding the keypad retainer plate, and
remove the Keypad and Panel Assembly from the bezel.

Install the replacement keypad assembly on the bezel, and reinstall
the Bezel Assembly as outlined in Procedure 4.9.

Reinstall the VITALERT 2000 cover.
Restore power to the instrument and verify that the keypads are
functioning properly by performing the Keyboard Test in the Service

Diagnostics Menu. See Section 2.

Perform the PMS Procedure given in Section 6.
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4.11 Cables: Strip Chart Recorder Ribbon Cable (J6), CRT Ribbon Cable (J5),
Power Supply Wire Harness (J3), Power Supply Ribbon Cable (J2)

Replacement of the internal cables requires removal of the VITALERT 2000
cover. Figure 4-11 shows the connector locations on the processor board and
the routing of the internal replaceable cable assemblies.

4.11.1

4.11.2

4.11.3

4.11.4

4.11.5

4.11.6

Remove the cover as outlined in Procedure 4.1.

Disconnect each end of the cable and remove it from the chassis.
Connect each end of the replacement cable in the same manner as
the original, and ensure that any keyed connectors are inserted

correctly.

Reinstall the VITALERT 2000 cover, and restore power to the
instrument.

Select the System Status Screen in the Service Diagnostics Menu
and verify that all cables are connected. See Section 2.

Perform the PMS Procedure given in Section 6.
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Figure 4-11: REPLACEMENT OF CABLES J2, J3, J5, J6
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412 DAU - Processor Board (J1) Cable.

Replacement of the DAU - Processor Board Cable requires removal of the
VITALERT 2000 cover, removal of the DAU from the chassis, and removal of
the cover from the DAU. Figure 4-12 shows the detail of the cable connection
within the DAU.

4.12.1

4.12.2

4.12.3

4.12.4

4.12.5

4.12.6

4.12.7

4.12.8

4.12.9

4.12.10

4.12.11

4.12.12

4.12.13

4.12.14

Remove the cover as outlined in Procedure 4.1.

Disconnect J1 at the processor board.

Carefully rotate the instrument onto its side.

Remove the four nuts securing the DAU assembly to the chassis.
Hold the DAU assembly while removing the nuts so that the
assembly does not fall from the chassis.

Remove the DAU assembly from the chassis.

Remove the four pan head screws securing the rear cover of the DAU
assembly.

Disconnect the ribbon cable from J1 on the DAU assembly.

Connect the replacement cable to J1 on the DAU, and reinstall the DAU
cover with the screws that were previously removed.

Carefully reinstall the DAU assembly in the chassis with the four nuts
that were previously removed.

Carefully return the instrument to its normal position.
Connect the ribbon cable to J1 on the processor board.

Reinstall the VITALERT 2000 cover, and restore power to the
instrument.

Verify that the new cable is functioning properly by viewing the System
Status Screen in the Service Diagnostics Menu. See Section 2.

Perform the PMS Procedure given in Section 6.
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Figure 4-12: REPLACEMENT OF DAU - PROCESSOR BOARD CABLE
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413 Battery Pack

Replacement of the Battery Pack requires removal of the VITALERT 2000 cover.
The battery pack is made up of three 6-volt rechargeable batteries connected in
series. It is located on the power supply assembly and is held in place by a retainer
bracket. Figure 4-13 shows the battery mounting arrangement and wire harness

connections.

4.13.1 Remove the cover as outlined in Procedure 4.1.

4.13.2 Disconnect the DAU-to-processor board cable from J1 on the processor
board.

4.13.3 Disconnect the power supply-to-processor board cable from J5 on the
power supply PCB assembly.

4134 Disconnect the battery wire harness from J3 on the power supply PCB
assembly.

4.13.5 Remove the two battery retainer nuts, and lift out the battery retainer.

4.13.6 Lift the battery pack from the power supply assembly.

4.13.7 Position the replacement battery pack in the power supply assembly,
reinstall the retainer bracket and secure it with the two nuts that were
previously removed.

4.13.8 Connect the battery wire harness to J3 on the power supply PCB
assembly.

4.13.9 Connect the power supply-to-processor board cable to J5 on the power
supply PCB assembly.

4.13.10 Connect the DAU-to-processor board cable to J1 on the processor board.

4.13.11 Reinstall the VITALERT 2000 cover.

4.13.12 Restore power to the instrument and allow the battery to charge for
several hours.

4.13.13 Verify that the battery voltage is within the allowable tolerance by
viewing the System Status Screen in the Service Diagnostics Menu. See
Section 2.

4.13.14 Perform the PMS Procedure given in Section 6.
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VA2000 ADJUSTMENT AND CALIBRATION PROCEDURES

5.0

Rev. C

ADJUSTMENT AND CALIBRATION PROCEDURES

Recommended Equipment for Calibration Procedures

Pressure: Fogg BP-28 Transducer Simulator with Fogg 30/NAD-1 pressure
adapter cable

Temperature: Fogg TP400/700 Temperature Probe Simulator with Fogg 7242-
0001 Temperature adapter cable

ECG: Fogg M-310 with 7147-0050 Memory Module, NAD 4110553 P
ECG cable, and NAD 4110984 A ECG lead sets

CRT: Non-metallic Alignment Tools

5.1 CRT Adjustment
5.1.1 Remove the VITALERT 2000 cover as outlined in Procedure 4.1.

5.1.2 Enter the Service Diagnostics menu and select CRT Geometry. See
Section 2.

5.1.3 Following is the CRT alignment procedure using the geometric pattern
on the screen as a reference. Figure 5-1 shows the locations of the CRT
adjustments on Wells Gardner assemblies. With the exception of
horizontal width, the adjustments shall be done from the exterior side
of the CRT assembly through the access holes in the chassis.

Figure 5-1A shows the locations of adjustments on later model Wells
Gardner assemblies. The vertical centering and focus adjustments can
be made through access holes in the chassis; the other adjustments
must be made from the component side of the circuit board.

Figure 5-2 shows the locations of the CRT adjustments on Computron
assemblies. These adjustments must be made from the component side
of the circuit board. Reference designations in parenthesis apply to
Computron assemblies.

5.1.3.1 Turn R79 (VR100), contrast control, fully clockwise.
5.1.3.2 Turn R1 (VR501), master brightness, fully clockwise.
5.1.3.3 Turn R1 (VR501), master brightness, counter-clockwise

until the raster lines disappear.

5.1.34 Turn R79 (VR100), contrast control, to the eleven o’clock
position as viewed from the exterior.
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ADJUSTMENT AND CALIBRATION PROCEDURES (continued) VA2000
5.1.3.5 Adjust R12 (VR402), vertical linearity control, for equal
height on all of the boxes.
5.1.3.6 Adjust R10 (VR401), vertical height control, for a 3.75"
frame height.
5.1.3.7 Adjust L2 (Ind), horizontal width control (located on the
interior side of the CRT assembly), for a 5.00" frame
width.
5.1.3.8 Adjust R34 (VR300), horizontal centering control, to
center the position of the pattern.
5.1.3.9 Adjust R48 (VR500), focus control, for minimum line
width.
NOTE: A vertical hold control, R5, is provided on Wells Gardner
units.
MASTER HEIGHT
BRIGHT CONTROL
CONTROL R10
R1
VERTICAL
l HOLD
HORIZONTAL ' R5
CENTERING Y

R34 l

ﬁ VERTICAL
HORIZONTAL LINEARITY
WIDTH @ CONTROL
CONTROL R12
L2
CONTRAST ————— @ FOCUS
CONTROL CONTROL
R79 R48

CRTAD

Figure 5-1: WELLS GARDNER CRT ADJUSTMENTS (EARLY MODELS)
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HOLD CENTERING

)
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LINEARITY WIDTH
CONTRAST " BRIGHTNESS
VERTICAL FOCUS
CENTERING

Figure 5-1A: WELLS GARDNER CRT ADJUSTMENTS (LATER MODELS)
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Figure 5-2: COMPUTRON CRT ADJUSTMENTS
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5.2

NOTE:

Data Acquisition Unit Automatic and Manual Calibration

Do not attempt to calibrate the DAU before reading the entire DAU
Calibration Procedure. Check the DAU Calibration Screen prior to calibrating
the DAU. If the readings are within acceptable calibration ranges, do not
perform a calibration. If the recommended equipment referred to in procedure
5.0 is not available, do not attempt to perform the DAU Automatic Calibration;
perform the DAU Manual Calibration.

The following statements are valid at all times during a DAU Manual

calibration:

If a "DAU Calibration Error" message appears on the DAU
Calibration Service Screen during an ongoing manual
calibration, select the "RESTART CAL" menu option, then press
the "ENTER" soft key. This option removes the "DAU
Calibration Error" message from the screen; the TSR must then
restart the OFFSET or GAIN procedure for the current signal
being calibrated. All previous signals which have been
calibrated are still correct.

The "DAU CALIBRATION ERROR" message appears on the
DAU Calibration Status Screen when the user enters an
incorrect calibration sequence (see CALIBRATION
PROCEDURE).

At any point during a Manual Calibration, the new calibration
constants can be stored by selecting the "STORE" option from
the menu and pressing the "ENTER" key. If this is done, select
the "RESET DATA" or "RESTART CAL" menu option, then
press the "ENTER" key to clear the "TIMEOUT" error message.

Before starting the DAU calibration, make sure the instrument is
plugged into a live AC receptacle. Press the ON key. Press and hold the
"CONFIG", "Heart Rate Alarm HI" keys, and the top right unlabeled
key on the main keypad for a type 1 keypad, or the key labeled "TAUTO
SCALE" on a type 2 keypad, to enter the Service Diagnostics Menu.
Select "DAU CALIBRATION", then press the "ENTER" key. The DAU
Calibration Screen then appears on the CRT.
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5.2.1 DAU AUTOMATIC CALIBRATION
5.2.1.1 Temperature Calibration
5.2.1.1.1 Insert the 400 series phone plug into the T1 input
of the DAU.
5.2.1.1.2 Insert the 700 series phone plug into the T2 input
of the DAU.
5.2.1.1.3 Set the temperature simulator to 68° F.
52.1.14 Select "T1 OFFSET at 68F", then press the
"ENTER" key.
5.2.1.1.5 After the "T1 OFFSET CAL" message disappears,
select "T2 OFFSET at 68F", then press the
"ENTER" key.
5.2.1.1.6 After the "T2 OFFSET CAL" message disappears,
set the temperature simulator to 104° F.
5.2.1.1.7 Select "T1 GAIN at 104F", then press the
"ENTER" key.
5.2.1.1.8 After the "T1 GAIN CAL" message disappears,
select "T2 GAIN at 104F", then press the
"ENTER" key.
5.2.1.1.9 After the "T2 GAIN CAL" message disappears,
remove the phone plugs from the DAU inputs.
5.2.1.1.10 Insert the 700 series phone plug into the T1 input
of the DAU.
5.2.1.1.11 Insert the 400 series phone plug into the T2 input
of the DAU.
5.2.1.1.12 Set the temperature simulator to 68° F.
5.2.1.1.13 Select "T1 OFFSET at 68F", then press the
"ENTER" key.
5.2.1.1.14 After the "T1 OFFSET CAL" message disappears,
select "T2 OFFSET at 68F", then press the
"ENTER" key.
5.2.1.1.15 After the "T2 OFFSET CAL" message disappears,
set the temperature simulator to 104° F.
Rev. C 5-5
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ADJUSTMENT AND CALIBRATION PROCEDURES (continued) VA2000

5.2.1.1.16

5.2.1.1.17

5.2.1.1.18

Select "T1 GAIN at 104F", then press the
"ENTER" key.

After the "T1 GAIN CAL" message disappears,
select "T2 GAIN at 104F", then press the
"ENTER" key.

Unless additional calibrations are required, select
"STORE", then press the "ENTER" key.

521.2 Pressure Calibration

5.2.1.2.1

5.2.1.2.2

5.2.1.2.3

5.2.1.2.4

5.2.1.2.5

5.2.1.2.6

5.2.1.2.7

5.2.1.2.8

5.2.1.2.9

5.2.1.2.10

5.2.1.2.11

Insert the pressure transducer simulator plug into
the P1 input of the DAU.

Set the simulator’s POLARITY toggle switch to
the ZERO position.

Select "P1 OFFSET at 0", then press the
"ENTER" key.

After the "P1 OFFSET CAL" message disappears,
set the pressure transducer simulator knob to
20/200 mm Hg, the POLARITY switch to the
"POS" position, and the PRESSURE toggle switch
to X10.

Select "P1 GAIN at 200", then press the "ENTER"
key.

After the "P1 GAIN CAL" message disappears,
remove the pressure transducer simulator plug
from the P1 input and reinsert it into the P2
input of the DAU.

Set the simulator’s POLARITY toggle switch to
the ZERO position.

Select "P2 OFFSET at 0", then press the
"ENTER" key.

After the "P2 OFFSET CAL" message disappears,
set the pressure transducer simulator to 20/200
mm Hg, the POLARITY switch to the "POS"
position, and the PRESSURE switch to X10.

Select "P2 GAIN at 200", then press the "ENTER"
key.

Unless additional calibrations are required, select
"STORE", then press the "ENTER" key.
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5.2.1.3 ECG Signal Calibration

NOTE: For the following test, connect the ECG leads to
the ECG simulator as outlined in the following table.

ECG LEAD | SIMULATOR POST
|
WHITE WHITE IMPORTANT!!
BLACK RED ENSURE THAT BLACK
AND RED LEADS ARE
RED BLACK CONNECTED AS
BROWN BROWN INDICATED.
GREEN GREEN

5.2.1.3.1 Insert the ECG cable plug into the VA2000 DAU
ECG input.

5.2.1.3.2 Place the ECG simulator power switch to the
"BATTERY" position.

NOTE: If the green LED does not flash, replace the
batteries in the simulator before proceeding.

5.2.1.3.3 Turn the BPM "RATE" knob and the
"AMPLITUDE" knob on the ECG Simulator fully
counter-clockwise.

52134 Select "ECG at Omv", then press the "ENTER" key.

5.2.1.3.5 After the "ECG OFFSET CAL" message
disappears, rotate the BPM "RATE" knob to the
"300" position.

5.2.1.3.6 On the ECG simulator, set the toggle switches to
"B", "W", and "X1".
5.2.1.3.7 Adjust the amplitude on the simulator to 1 mV.

5.2.1.3.8 Select "ECG 2mv DELTA", then press the
"ENTER" key.

5.2.1.3.9 After the "ECG GAIN CAL" message disappears,
select "STORE", then press the "ENTER" key.

Once all of the calibration procedures have been verified, and the
calibration values are stored, the screen will reset and the
calibrations will all be locked into memory. Finally, exit to the
MONITOR SCREEN.
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5.2.2 DAU MANUAL CALIBRATION

Before beginning the following procedure, select and enter the
MANUAL MENU option on the DAU Calibration Screen as
shown in Figure 5-3.

5.2.2.1 T1 and T2 Offset Calibration

5.2.21.1

5.2.2.1.2

5.2.2.1.3

52214

Insert a 400 YSI Series Temperature Plug into
the T1 input of the DAU and set the Temperature
Simulator (resistor) at 68° F.

Select "T1 OFFSET CAL", then press the
"ENTER" key.

Select "RE - INIT VALUE", then press the
"ENTER" key.

Verify that the T1 reading on the DAU Status
Screen equals 68.0° F. If necessary, use the INC
Value or DEC Value menu option to raise or lower
the value to 68.0° F.

Data Aquisition Unit Calibration Patient Cable Status
High Low Delta AUTO
ECG1 3781 XXXX mV 3805 2223 1582 RA: Connected { LEs }[ SCUE [BASEL'NE[ SCALE
ECG2 3778 XXXX mV 3802 2227 1575 LA: Connected g
IBP1 4084 XXXX mmHg4084 4084 0000 LL: Connected ———HEART RATE ALARMS ———
IBP2 4087 XXXX mmHg4087 4087 0000 Vi Not Connected
T 0000 XXXX F RL: Not Connected L o Vv A
T2 0000 XXxx F P1: Connected
Probes: T1 0000 T2 400 P2 Connected
Current Lead is Dfl. MON Bandwidth T Connected 9
) : P1 P1 P2 P2
Notch Filter 60 Hz T2 Connected {4 0 FJ SCALE [ﬁ @ kj” SCALE}
Show Status ECG Offset Cal T1 Offset Cal Re-Init Value
——BLOOD PRESSURE ALARMS
ECG Waveform ECG Gain Cal T4 Gain Gal INC Value —1
P1 Waveform P1 Offset Cal T2 OffsetCal  DEC Value { HI } Lo { A 4 M A }
P2 Waveform P1 Gain Cal T2 Gain Cal Reset Data
T1 Waveform P2 Offset Cal Restart Cal Hold/Cont
T2 Waveform P2 Gain Cal Restore Store
i i i i ALARMS|
Resolution Diag Bandwidth Mon Bandwidth  Auto Menu FREEZE||CONFIG| HELP
ON/OFF
Exit Select Previous Select Next Enter

Figure 5-3: DAU MANUAL CALIBRATION SCREEN

5-8 Rev. C



RETURN TO THIS MANUAL'S TABLE OF CONTENTS
RETURN TO CD-ROM TABLE OF CONTENTS

VA2000 ADJUSTMENT AND CALIBRATION PROCEDURES (continued) |

5.2.2.2 T1 and T2 Gain Calibration

5.2.2.2.1

5.2.2.2.2

5.2.2.2.3

5.2.2.2.4

NOTE:

Set the Temperature Simulator to 40° C.

Select "T'1 GAIN CAL", then press the "ENTER"
key.

Select "RE - INIT VALUE", then press the
"ENTER" key.

Verify that the T1 reading on the DAU Status
Screen equals 104.0° F. If necessary, use the INC
Value or DEC Value menu options to raise or
lower the value to 104.0° F.

Repeat the T1 offset and gain calibration
procedures using the 700 YSI Series Temperature
Plug. After the procedure is complete for T1,
repeat for T2.

5.2.2.3 P1 and P2 Offset Calibration

5.2.2.3.1

5.2.2.3.2

5.2.2.3.3

5.2.2.3.4

Rev. C

Insert a Pressure Transducer Simulator into the
P1 input of the DAU and set the Simulator to 0
mm Hg.

Select "P1 OFFSET CAL", then press the
"ENTER" key.

Select "RE - INIT VALUE", then press the
"ENTER" key.

Verify that the P1 value on the DAU Status
Screen equals 000.0 mm Hg. If necessary, use the
INC Value or DEC Value to raise or lower the
value to 000.0 mm Hg.

5-9
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5.2.2.4 P1 and P2 Gain Calibration

5.2.24.1

5.2.2.4.2

5.2.2.4.3

52244

NOTE:

Set the Pressure Transducer Simulator to 200 mm
Hg.

Select "P1 GAIN CAL", then press the "ENTER"
key.

Select "RE - INIT CAL", then press the "ENTER"
key.

Verify that the IBP1/IBP2 value on the DAU
Status Screen equals 200 mm Hg. If necessary,
use the INC Value or DEC Value to raise or lower
the value to 200.0 mm Hg.

Repeat the offset and gain calibration procedures
for P2.
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5.2.2.5 ECG Signal Offset Calibration

NOTE: For the following test, connect the ECG leads to
the ECG simulator as outlined in the following
table.

ECG LEAD SIMULATOR POST

. __________________________|

WHITE WHITE IMPORTANT!!

BLACK RED ENSURE THAT BLACK

RED BLACK AND RED LEADS ARE
CONNECTED AS

BROWN BROWN INDICATED.

GREEN GREEN

5.2.2.5.1 Connect the ECG leads to the ECG Simulator.

5.2.2.5.2 Connect the ECG cable plug into the VA2000
DAU ECG input.

5.2.2.5.3 Select "ECG WAVEFORM", then press the
"ENTER" key.

5.2.2.54 Select "ADJUST RESOLUTION", then repeatedly
press the "ENTER" key until the scale with the
following values appears:

2428
2238
2048
1858
1668
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5.2.2.5.5 Select "ECG OFFSET CAL", then press the
"ENTER" key.

5.2.2.5.6 Place the ECG Simulator Power Switch to the
"BATTERY" position.

NOTE: If the green LED does not flash, replace the
batteries in the simulator before proceeding.

5.2.2.5.7 Turn the BPM "RATE" knob on the ECG
Simulator fully counterclockwise.

5.2.2.5.8 Select "RE - INIT VALUE", then press the
"ENTER" key.

5.2.2.5.9 Look at the ECG WAVEFORM SCREEN and
verify that the horizontal line approximately
bisects the 2048 marker. If necessary, use the
INC or DEC key to raise or lower the line until it
bisects the 2048 marker as illustrated below.

5.2.2.5.10 To verify the ECG Calibration select "SHOW
STATUS", then press the "ENTER" key.

5.2.2.5.11 The ECG1 High reading should be 2052 =4

counts. The ECG1 Low reading should be 2044
+4 counts. If either of these are not within the
given bounds, the ECG must be readjusted (i.e.
return to the ECG WAVEFORM screen and
continue adjusting the waveform).

Remember, the screen can be redrawn by pressing
the "RESET SCREEN DATA" key.
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5.2.2.6 ECG Signal Gain Calibration
5.2.2.6.1 Adjust the ECG Simulator heart rate to 300 BPM.
5.2.2.6.2 Adjust the amplitude (knob located on the rear of
the simulator) to 1 mV.
5.2.2.6.3 Configure the front panel toggle switches to the
following (from left to right) positions: B, W, x1.
5.2.2.64 Select "ECG GAIN CAL", then press the "ENTER"
key.
5.2.2.6.5 Select "RE - INIT VALUE", then press the
"ENTER" key.
5.2.2.6.6 Select "ECG WAVEFORM", then press the
"ENTER" key.
5.2.2.6.7 Verify that the peaks of the sine waves are level
with the top of the 2238 marking. If they are not,
use the INC or DEC keys to raise or lower the
peaks till they are level with the top of the 2238
marking.
5.2.2.6.8 To verify the ECG Gain Calibration, select "SHOW
STATUS", then press the ENTER key.
5.2.2.6.9 If the difference in values between ECG1 High and
ECG1 Low is not 380 = 8 counts, return to the
waveform screen and adjust the waveform as
necessary.
Before saving the calibration constants, check the DAU TEST screen
and verify that all values are within the specifications given in the
above procedures. If they are 