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Service Manual Update/Change Information

A-Series Hardware

Service Manual Update

Introduction

The following table identifies important information about this update.

Iltem

Information

This update/change has part number

810-0698-00 Rev. A

This update/change affects/covers information
in manual(s) with Protocol part number(s)

810-0334-01

This update/change affects/covers

Propag monitors with “A” serial number prefix

The information in this update/change is pro-
vided because of

New revision of hardware in Propaq monitor
prompted new serial number prefix “A” which
requires update/change to service informa-
tion already published for existing Propaq
monitors.

For more information contact

Protocol Systems, Inc. Technical Support at:
800 289 2501 or 503 526 8500. See the
Service Manual for other access information.
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SYSTEMS, INC.

lof4

The Flexible Monitoring Company




Copyright 01995 by Protocol Systems, Inc. All rights reserved. No part of this document may be
duplicated in any form without the written permission of Protocol Systems, Inc.

Propag”, Acuity”, and Protocol” are registered trademarks of Protocol Systems, Inc.

Protocol Systems, Inc.
Technical Service Dept.

8500 SW Creekside PI.
Beaverton, Oregon 97008-7107

In the United States: 800.289.2501

Worldwide: 503.526.8500

Facsimile: 503.526.4910

Worldwide e-mail: solutions@protocol.com

World Wide Web access: http://www.protocol.com/service



Overview

In 1994, Protocol Systems introduced the “International” series of Propaq monitors designated
with the serial number prefix “A.” This hardware reduces electromagnetic emissions, improves
susceptibility to electro-magnetic interference (EMI), and incorporates other features implemented
in the latest version of Propaq software, including the End-tidal CO, monitoring option. Due to
these changes, this Service Manual update was produced to inform you of the effects, if any, the
changes had upon current service manuals.

The information in this update/change is applicable only to the Propaq Service Manual part num-
ber 810-0334-01. It does not affect any other service document.

For board layouts, schematics, and assembly drawing changes effected with the release of A series
hardware, contact Protocol Systems for information.

Overview of Changes to Sections

Section Affected Description
Section 1 None
Section 2 None
Section 3 None
Section 4 None
Section 5 None
Section 6 None
Section 7 None
Section 8 Additional part numbers. Contact Protocol
Technical Support.
Appendices None

There are no other changes to the document identified above.
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Propag 100-Series Monitors Safety Summary

Safety The general safety information in this summary is for both operating and
Summary servicing personnel. Specific warnings and cautions will be found
throughout the Operator’'s Guide and other manuals where they apply. Such
specific warnings and cautions may not appear here in this summary.

CAUTION CAUTION statements in the documentation identify conditions or practices
— that could result in damage to the equipment or other property.

WARNING WARNING statements in the documentation identify conditions or practices
—— that could result in personal injury.

Symbols The following symbols may appear in the documentation, and on labels on
the Propag monitors.

DANGER: Risk of explosion when used in the presence of flammable
anesthetics. (This is on older versions only.)

% Ld %Type CF, Isolated patient connections comply with the allowable risk
(leakage) current limits for direct cardiac application and are protected
against the effects of defibrillation.

% Type BF, Isolated accessible and applied parts comply with the allowable
risk (leakage) current limits for noncardiac body applications, protecting the
patient and operator from risk of electric shock.

Protected against water dripping vertically. (Protection Classification IPX1
ipx1 Per IEC Publication 529.)

-+

DC power input connector for applications not requiring a “high output”
power adapter.

@ DC power input connector for applications requiring a “high output” power
adapter.

é For continued fire protection, use only the specified fuse.
Internal power transformer meets requirements of a short-circuit-proof
safety-isolating power transformer (symbol is located on ac power adapter).
A Caution: Refer to User’s Guide and accompanying documentation.

A Caution: Refer servicing to qualified service personnel. (For products
certified by Underwriters Laboratories.)

— % Battery.
Positioning of battery.

Calibration/Maintenance Manual 810-0334-01 i



Safety Summary

Propag 100-Series Monitors

— — — Direct current.

~— Alternating current.

Important Safety
Considerations

~——

For indoor use only.

Place the product in a location where it cannot harm the patient should it fall
from a shelf or other mount.

Do not autoclave this product.

Inspect the power adapter cord periodically for fraying or other damage, and
replace the adapter as needed. (The power adapter is not a serviceable part;
however, the detachable power cord used with the Universal Power Adapter
is replaceable). Do not operate the apparatus from mains power with a
damaged power adapter cord or plug.

Frequent electrical and visual checks should be made on cables and
electrode wires. Broken or frayed electrode wires, or loose snap-fittings may
cause interference or loss of signal. Particular attention should be paid to the
point at which the wire enters the snap-fittings, since flexure will eventually
cause breakage of strands at this point.

Avoid electrosurgery burns at monitoring sites by ensuring proper
connection of the electrosurgery return circuit. If the electrosurgery return
electrode is improperly connected, the other patient-connected monitoring
electrodes and transducers (particularly ECG electrodes and temperature
probes) will serve as return paths for the high-frequency energy. This is
especially true for older electrosurgery units which have the return circuit
deliberately earth-grounded. For improved safety, never deliberately ground
the return circuit of an isolated-output electrosurgery unit. If necessary,
operate the monitor on battery power only to prevent a return to earth
ground through the monitor.

To assure operator safety during defibrillation, keep the discharge paddles
away from ECG and other electrodes, as well as other conductive parts in
contact with the patient. During defibrillation, always avoid contact with any
accessories, such as cables and sensors, connected to the Propaqg’s left side
panel. For additional safety precautions, refer to the defibrillator operator’s
manual.

To ensure patient safety, the conductive parts of the ECG electrodes
(including associated connectors) and other patient-applied parts should not
contact other conductive parts, including earth ground, at any time.

Do not operate this product in the presence of flammable anesthetics.
Explosion can result. This product must only be operated in strict
conformance with local fire prevention regulations.
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Propag 100-Series Monitors

Safety Summary

NOTE

Within certain governmental jurisdictions, all interconnected
accessory equipment must be labeled by an approved testing
laboratory. After interconnection with accessory equipment, risk
(leakage) current and grounding requirements must be maintained.

To ensure patient safety, use only accessories recommended or supplied by
Protocol Systems, Inc. For a list of those accessories, see the Protocol
Products and Accessories book (PN 810-0409-00) that accompanies the
Users Guide.

Do not autoclave accessories unless the manufacturer’s instructions clearly
approve it. Many accessories can be severely damaged by autoclaving.

To ensure conformance to risk (leakage) current requirements when
operating from an ac mains power source, use only a Protocol Systems’
503-0002, 503-0053, or 503-0054 power adapter.

Pour limiter le courant de fuite conformément aux exigences lorsque
I'appareil est branché au secteur, utiliser seulement un bloc d’alimentation
de la série 503-0002 503-0053, 503-0054.

A product that has been dropped or severely abused should be checked by
gualified service personnel to verify proper operation and acceptable risk
(leakage) current values.

While under warranty, the Propaq should be serviced only by Protocol
Systems’ service personnel. Service documentation is available from
Protocol Systems, Inc. to aid the biomedical engineer during post-warranty
period service.

Component replacement and internal adjustments must be made by qualified
service personnel only.

Calibration/Maintenance Manual 810-0334-01 iii
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Section 1

General Information

' e Calibration/Maintenan® Manual contans information for the
Available The calibration/m Manual f for th
i savice tedhnidan to service Propaq monitors at the replaceable module
Documentati on levd. Rephceble moduks are itemsthat can be easily replaced without
desoldeing circuit boad compnens.

Sewicing to the component level requires the Schematis & Drawings
Set,andthe appopriate option sedion for SpOp, CO2 and Propaq Printer
options.

- For deailed circuit descrptions, bills of mateials, medanial
assemby drawings, and schemaics of the monitor main board,
interconnect board, and recharger board, see the Schematis &
Drawings Set(orderable se@rately as 810-0334-10).

- Similar information on the Printer, Oximeter, and Capnaraph is
found in the appropriate option section of the Schenatics &
Drawings Set

Sewrice manuals contain sewice information for the biomedical eledronic
technician (BMET or CBET). Only factory-trained technidans shoud
savice the Propag sefies montors.

NOTE

This marual does not include operaing instructions or
information. Refer to the appropriate users guide.

' The Calibration/Maintenan@ Manual contans eight sedions and three
About This The calibration/ | h d th
Manual appendices, as descrbed below.

- Section 1 General Inform ationd This sectioncontainsinformation
abouthow to usethe manuals and a descriptionof the Propaqgseries
monitors optional ExpansionModule with printer, Sp& option, and
CO2 option.

-+ Section 2 Installation and Servicel This sectioncontainsinstructions
on how to unpackand repackthe monitor for shipping Servicing
interval recommendationare providedfor developingpreventive
maintenanceschedulesA functional verification procedureallows
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Product
Description

checking the performance and safety features of the monitor without
opening the case.

- Section 3 Calibration—This section lists all tools and test equipment
needed to perform a complete calibration procedure. A description of
the Service Menu functions is provided. The calibration procedure
allows you to calibrate the Propaq to factory specifications.

+ Section 4 Troubleshooting—This section contains descriptions of
screen messages and software error codes for use in troubleshooting.

+ Section 5 Replacement Procedures¥Fhis section contains information
and step-by-step instructions on making modular repairs to the Propaq,
and shows you how to remove and replace serviceable modules.

- Section 6 Theory of Operation—This section describes the Propaq’s
circuitry at the system and functional-block levels only.

Detailed circuit operation descriptions for each of the monitor’s circuit
boards and specific options are contained in Sthematics & Drawings
Setand appropriate option section, as noted on the previous page.

- Section 7 Diagrams—This section contains block diagrams and cabling
drawings.

+ Section 8 Replaceable Parts—Fhis section lists serviceable mechanical
and electrical parts (generally in kit form) for the Propaq series
monitors, the printer, the pulse oximeter, and the capnography option.

+ Appendix A Buildable Test Equipment—This section provides
descriptions and schematics for test equipment that you can build for
servicing the Propag.

+ Appendix B Dynatech/Nevada Patient Simulator Modification—This
section shows you how to modify Dynatech/Nevada models 213A,
215A, and 217A Patient Simulators for use with the Propaq series
monitors. This section is especially important if you simultaneously
connect both the ECG and invasive blood pressure channels of this
patient simulator to the Propag.

+ Appendix C Software Revision History—This section lists the
software revisions for the Propag.

The Propag series is a product line of lightweight, ultra-portable patient
monitors applicable to a wide variety of health care services. These
monitors measure and display a patient’s vital signs, including ECG,
non-invasive blood pressure, invasive blood pressure, temperature,
oxygen saturation derived by pulse oximetry (with Sgaption) and
mainstream carbon-dioxide monitoring (with €Option). Propaq
configurations vary depending on the model. Table 1-1 lists the monitors
and their configurations available at the printing of this manual.
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Table 1-1. Propaq 100-Series Monitors Configurations

Standard Features Options
Analog Out/ HP
Model | ECG | Cuff |P1|P2| T1| T2| Defib Sync | SpQ| COz2 | Printer | Conn.
102 v v v v v v | v v v
104 v v v v v v v v v v
106 v v v v v v v v v v

All models of monitor may be ordered with the optional Hewlett-Packard
patient connector side panel.

The Propag Expansion Module allows Spand CQ monitoring to be
added to any Propag monitor. The Expansion Module with Printer (EMP)
includes a high-resolution, dot-matrix printer for documenting patient
vital signs.

Limited The Propaq 100-Series Monitors are sold by Protocol Systems, Inc.
Warranty under the warranties set forth in the warranty statement supplied with
each product. Additional copies of the warranty statement can be
obtained from Protocol Systems, Inc.
HIStOI'y of Propag manuals are updated with each new monitor design, and history
Manuals By information is provided (as deemed appropriate) for earlier monitors. In
) . some cases, an early manual is re-released with an updated part number;
Monitor Serial in other cases, a new manual is released. The following table lists the
Numbers releases of Propagq manuals, and cross-references the serial numbers of

the monitor and printer (and the software version number) to which the
manual applies.

Monitor/Printer Issue/
Serial Number & Revision/ Issue
Software Version Part Number | Date Comments
SERVICE DOCUMENTATION
TBXXXXX Rev A Technical Reference Guide
(Printer TCOXxXX) 810-0012-01
Software V.6
TEXXXXX Rev A 2/92 | Technical Reference Guide
(Printer TCOxxxx) | 810-0257-00
Software V.6
MXXXXXX Rev A 10/92 | Service Manual Version 7
(Printer MCOxxx) 810-0334-00 software
Software V.7
Calibration/Maintenance Manual 810-0334-01 1-3
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Monitor/Printer Issue/
Serial Number & Revision/ Issue
Software Version | Part Number | Date Comments
MXXXXXX Rev A 9/93 | Calibration/Maintenance
(Printer MCOxxXx) 810-0334-01 Manual, adds Capnograph and
Software V.7/8 Version 8 software
MXXXXXX Rev A 9/93 | Schematics & Drawings Set
(Printer MCOxxx) 810-0334-10
Software V.7/8
MXXXXXX Rev A 9/93 | Printer Section 0810-0334-01
(Printer MCOXxxX) 810-0334-30
Software V.7/8
MXXXXXX Rev A 9/93 | SpQ Section of 810-0334-01
(Printer MCOxxx) 810-0334-20
Software V.7/8
MXXXXXX Rev A 9/93 | CO section of 810-0334-01
(Printer MCOxxx) 810-0334-40
Software V.7/8
USERS DOCUMENTATION
TXXX Rev A 4/89 | Original Release (Users Guide)
(Version 3.x) 810-0035-00
TXXX Rev A 8/89 | Original Release (Printer
(Printer TCOxxXx) 810-0085-00 Operators Guide)
TXXX Revs A,B,C | 10/89,| Updates for software 4.xx.xxx,
(Version 4.x) 810-0035-01 | 12/89,| misc. correction and update
4/90 | data, and international
certification
TXXX Rev A 9/90 | Updates for software 5.xX.xxx,
(Version 5.x) 810-0140-00 adding SpQ
TXXX Rev A 6/91 | Updates for software 6.0,
(Version 6.x) 810-0035-02 includes printer operator’s
guide, and Sp@ Adds EL
option.
TXXXX Rev A 8/91 | Hewlett-Packard Connector
(Version 6.x) 810-0203-00 update, supplements 810-0035-02
TXXXX Rev A 10/91 | Pulse oximetry update,
(\Version 6.x) 810-0250-00 supplements 810-0035-02
TXXXX Rev B 6/92 | Software 6.2 update,
(Version 6.2) 810-0324-00 supplements 810-0035-02
MXXXX Rev B 6/92 | Software 7.0 update,
(Version 7.x) 810-0331-00 supplements 810-0035-02
MXXXXXX Rev A 4/93 | Software version 8.0. Original
(Printer MCOxxx) 810-0408-00 release of User’s Guide. English
(Version 8.0) language
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Section 2

Installation and Service

Introduction  This section provides the information for unpacking, initial setup and
checkout of the Propaqg 100-series monitors. Information is provided for
developing a preventive maintenance schedule.

When the monitor is first unpacked and before it is placed in service, the
functional verification and safety checks provided in this section should be
performed.

Unpacking/ Use the following guidelines when unpacking the monitor from its shipping
Repacklng carton.

1. Before unpacking the monitor, check the shipping carton for damage.

2. If damage is apparent, it is a good idea to stop unpacking the carton and
contact the shipping company for further instructions. If the carton is
intact, unpack the Propagq.

3. With the Propaq out of its carton, check to see that all the items listed on
the Packing Slip (provided with shipment) are in the shipping carton.

4. If an item is missing, first recheck the carton, then check with your
receiving department. If necessary, contact Protocol Systems, Inc. at the
address and phone number showrRiepair and Upgrade Support

The shipping carton and packing material should be saved for
repacking the monitor in case it needs to be sent to a repair center
or back to Protocol Systems for service.

Warranty If during the warranty period, the Propaq requires service, DO NOT
Service ATTEMPT TO SERVICE IT YOURSELF. For fast, convenient service from
Protocol Systems, follow the procedure below.

Calibration/Maintenance Manual 810-0334-01 2-1



Section 2-nstallation and Service Propaq 100-Series Monitors

Repair and For repair and upgrade information, contact:

Upgrade Technical Services Dept.
Support  Pprotocol Systems, Inc.
8500 S. W. Creekside Place
Beaverton, OR 97005-7107 U.S.A.

or call Protocol Systems, Inc. in the U.S.A.(800) 289-2500
Technical Services toll-free numbe(800) 289-2501.

For world-wide facsimile communications, c§03) 526-4200
If calling from outside the United States, c&l03) 526-8500

When calling Protocol for service information or to order service parts,
please have the following information ready:

+ model number (102, 104, or 106 from front of monitor),
- serial number (from back of instrument),

- software version (from startup screen)

- attached options, if any (such as printer or SpEption)

- a full description of the problem or service needed

+ your complete return shipping address

+ your purchase order number (for non-warranty repairs, all upgrades
and parts orders)

- a contact name and phone number for any further questions.

Model and serial numbers are printed on the label located on the rear of the
monitor and options. The software version number is displayed each time
the monitor is powered on.

If you are returning a Propaq for service:

- The Technical Service representative will give you a Return Material
Authorization (RMA) number and tell you where and how to ship the
monitor for service. Without the RMA number, Protocol cannot accept
the monitor for service.

- Package the monitor in its original shipping carton using the original
packing material. The material and carton were specifically designed
for the monitor’s safety during shipment.

+ Clearly address the box and ship it to the address provided by
Protocol’'s Technical Service representative. Be sure to write the RMA
number on the outside of the shipping carton, and on any included
correspondence.

For the location of your nearest Protocol Systems authorized repair center,
or for information on all Protocol Systems products, contact Protocol
Systems, Inc.
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Recommended The calibration/Maintenance Manual provides instructions and information
Service for technicians to repair the Propaq at the replaceable module level.
Replaceable modules include circuit boards, large hardware items, such as
the air pump, check valve, chassis parts, and other parts easily replaced
without desoldering of surface-mount components and other small hardware.
Module-level repair allows monitor repair in minimal time and for a
nominal price for the replaceable module.

Because of the specialized equipment and knowledge required to
manufacture and repair the Propaq, Protocol Systems, Inc. recommends that
only Protocol’s authorized repair facilities provide component-level repair. If
repair by other than Protocol’s authorized repair facilities is required, such a
facility must have the necessary equipment to service and repair surface
mount technology (SMT) electronics as well as the specialized equipment to
service Propag monitors. The Schematics & Drawings Set (orderable as
810-0334-10) and appropriate option section (3p® 810-0334-20, Printer

PN 810-0334-30, or COPN 810-0334-40) provides schematics, parts lists,
etc. helpful in component-level servicing. Contact Protocol Systems, Inc. for
more information.

Service Intervals Table 2-1 lists recommended service intervals and procedures that should be
considered in order to keep the monitor in good operating condition.

Table 2-1. Recommended Service Intervals/Procedures

Interval/Condition Perform

Semi-annually Complete Functional Verification and
Safety Check (Section 2).

Minimum every three years Replace lithium battery. Replace battery
pack. Replace air filter.

Monitor is dropped, in an accident, or|Complete Functional Verification and

suspected rough handling. Safety Check (Section 2).
Suspected malfunction with all or part|Functional Verification (Section 2) of
of functions. suspected function(s).

Monitor fails Functional Verification. Repair followed by Functional

Verification (Section 2), and Calibration
as required (Section 3).

Module has been replaced and monitgRepair followed by Functional
fails Functional Verification. Verification (Section 2), and Calibration
as required (Section 3).

Every 5,000 hours of operation or Replace LCD backlight (LCD monitors
whenever screen becomes difficult to |only)
view
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Functional
Verification

Self Test

The Service Menus

2-4

The functional verification procedures verify proper operation of the
monitor, oximeter, and printer. This procedure should be performed at
intervals or conditions listed in Table 2-1.

Many functions, such as alarms, waveform and scale sizing, and printer
control, are software operations. Since system software is automatically
checked during the monitor’s power-up self-test, all software functions work
normally if no error messages appear during the power-up sequence. (Some
error messages indicate hardware failures.)

Service Menus are provided to facilitate functional verification. The Service
Menus (Figure 2-1) contain several functions for testing and verifying the
Cuff channel, display, invasive pressure channel (models 104 and 106 only),
and printer. During the functional verification procedure, the Service Menu
functions will be accessed to perform necessary tests.

| SENSORS | | ALARMS | | DisPLAY | | sysTEM | | FREEZE |
| PRINTER | |PROGRAM | | NETOFF | | MORE | |MAIN MENU]
| INSERV | | sErvicE | | TIMEDAY | | MORE | |[MAIN MENU]
| cUFFTST | | BPTESTa| [sPo2TEsT] | MORE | [MAINMENU]
\ | PIXLITST . INeTTESTc| | MORE | |[MAIN MENU]
‘LooP TEST| | . [ourTtesT| | | [mAINMENU |

% cvcie | [cowumni]| [corumn2| | BORDER | |MAIN MENU]

9 pUMPTST | |AUTOPMP| | CUFFCAL | | | [mAINMENU |

a|BP TEST applicable only for Propaqg 104, 106.

bSPO2 TEST intended for factory use with SpO2 option.

CNET TEST applicable only for Network option. VERSION 7.x

Fig. 2-1. The Service Menus, Version 7
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| SENSORS | | ALARMS | | pispLay | | sysTeEm | | FREEZE |
\ | PRINTERd | NETOFF | | MORE |44 [MAIN MENU]
SNAPSHOTd i
| INSERV | | PROGRAM | | TIMEDAY | | MTE || [MAIN MENU |
| cHANGE | | Next | | servicE | | MorRe [ [mAINMENU]|
| cUFFTST | | 1BPTEST2 | |sPo2TESTb| | MTE & [MAIN MENU |
TEMPTEST| | PIXLTST | | NETTESTC| | MTE || [mAIN MENU |
' co2TeESTe| | | | more ! [MAIN MENU |
oPTEST| | . [ourTtesT | | | [mAIN MENU |
% cvcte | |[cowumni]| |[coLumnz | | BORDER |  |MAIN MENU |
% pumPpTST | |AuTOPMP| | CcuFFcAL | | | [MAIN MENU |
alBP TEST applicable only for Propaqg 104, 106.
bSPO2 TEST intended for factory use with SpO2 option.
CNET TEST applicable only for Network option.
dDepends on option installed.
eApplicable only for CO 2 option. VERSION 8.x

Fig. 2-2. The Service Menus, Version 8

Menu functions are accessed by pressing one or a series of buttons below
menu labels on the monitor display. Button presses to access any function in
the Propag are shown in this manual with the > character separating the
names of the buttons to be pressed. For example, SENSORS > ECG >
LEAD means starting from the Main Menu, press the SENSORS button,
then the ECG button, and finally the LEAD button.

The Service Menu is activated by pressing from the Main Marargjon
7.x software) SYSTEM > MORE > SERVICE, orVérsion 8.x software)
SYSTEM > MORE > MORE > SERVICE.

NOTE

In the following procedures, where Version 8.x button presses differ
from Version 7.x button presses, both versions are given. Otherwise,
button presses are the same for both versions.

Calibration/Maintenance Manual 810-0334-01 2-5



Section 2-4nstallation and Service

Equipment Required

2-6

Procedure

Propag 100-Series Monitors

Table 2-2 lists all the equipment needed to perform a functional verification.

Some equipment can be manufactured. See Appendix A for information
manufacturable test equipment.

Table 2-2. Equipment Required for Functional Verification

Equipment Description

mount Manometer or equivalent

50 MHz Triggered Sweep Oscilloscope, Tektronix 2225 or equivalent
Variable DC Power Supply, 0-36 V, 3A, VIZ WP-715A or equivalent

Patient Simulators, Dynatech/Nevada 213A, 215A, or 217A with Temperature
EGG Cable/Leads

Electromedics 37 C Temperature Sensor Simulator (See Appendix A)

6000 with IBP cables
Adult Cuff Kit, Protocol PN 008-0006-XX

Protocol Cuff Calibration Kit, Protocol PN 008-0012-XX

Power Supply Adapter Cables (See Appendix A)

Propag AC Power Adapter

North American, 120 V, 60 Hz, Protocol PN 503-0002-00
International, 220-240 V, 50-60 Hz, Protocol PN 503-0002-20
Japanese, 100 V, 50-60 Hz, Protocol PN 503-0002-30

equivalent

Rod-L Model M100AVS5 High-Voltage Potential Tester, or equivalent
NELLCOR Pocket Tester, PT-2500

Test gas source: dry 4% to 10%* GObalance air (with flow meter)

CO tests)

*Gas may be between 4 and 10%, but exacto@Oncentration must be certified within
+0.01%. See procedure later in this section for determining partial pressure.

NOTE

If the monitor has been stored for longer than one month
without the monitor connected to the ac adapter (for

IBP Simulator, 5uV/mmHg/volt, Fogg Systems BP48C, BP28, or MDE Datasim

Safety Analyzer, Dynatech/Nevada (formerly Neurodyne-Dempsey), 431F-1D or

on

Mercury-column Manometer with Bulb (400 mmHg), Baumanometer 14-383 wall

and

Two rubber test tube stoppers, with 1/8" to 1/4" vent holes opened through (for

recharging), the battery voltage should be checked. The battery

may need to be replaced if it cannot hold a charge.

The functional verification must be done only when the monitor is fully

assembled. Equipment required to perform this procedure is shown in Table
2-2. Most items not commercially available can be made according to the

information in Appendix A.

810-0334-01 Calibration/Maintenance Manu
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NOTE

If you plan to use a Dynatech/Nevada model 213A, 215A, or 217A
Patient Simulator to simultaneously simulate ECG and invasive
blood pressure, see Appendix B for important information.

If the monitor did not pass the functional verification, or when it is time to
do a routine calibration, see the Calibration Procedure in Section 3.

Functional verification and safety checks must always be done after monitor
disassembly or calibration, or whenever there is a question about the safety

of the patient functions.
NOTE

Before starting the verification procedures, charge the battery
for at least 8 hours with the monitor turned off. (Charge for 12
hours if a Printer or Sp@ module is attached.)

Power System The following steps check the integrity of the power system.

1. If the ac power adapter is not plugged in, plug it into an ac socket
with the correct voltage and connect it to the monitor’s right side panel
dc power connector.

2. Check that the greeBATTERY CHARGING indicator lights.

3. Disconnect the power adapter from the monitor. Check that the
BATTERY CHARGING indicator turns off.

CAUTION

In the next steps, carefully check for the proper polarity of the
connection between the power supply and the monitor. If voltage
is applied with the wrong polarity, it will blow an internal fuse
(F1 on the Recharger board). Refer to the diagram on the
monitor’s right side panel for proper polarity.

4. Turn on the dc power supply and set it for 15-0.5 V.

5. Using the power supply adapter cable (constructed as shown in
Appendix A), connect the power supply to the monitor’s dc input
connector on the right side panel.

6. Check that th& ATTERY CHARGING LED indicator lights.

7. Check that the current draw from the supply is less than 650 mA.

NOTE

Initial charge current can be as high as 880 mA. However, as the
battery charges, the current will decrease. A fully charged battery
draws less than 100 mA. You should notice the current draw slowly
drop the longer the dc supply is connected to the monitor.

(o]

. Turn off the power supply.

o

. Disconnect the supply from the monitor.
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Button Tests The following steps check the operation of the buttons.
1. Turn on the monitor.

2. Make sure that no error messages appear and the monitor correctly
powers up.

3. With the Main Menu displayed
a. press one of the buttons
b. check that the menu changed
c. press the MAIN MENU button
d. repeat steps 3a through 3c until all buttons have been checked.

4. Make sure that the Main Menu is displayed when you are done.

Display The following steps check the display.
1. Press MAIN MENU.

2. ForVersion 8.x software, press SYSTEM > MORE > MORE >
SERVICE > MORE > PIXL TST > CYCLE to start the display tests
(usually starts at COLUMNL).

For Version 7.x software, press SYSTEM > MORE > SERVICE >
MORE > PIXL TST > CYCLE.

Check that all pixels in the activated columns are turned on.

Press the left button to advance to the next test, COLUMN2.

Check that all pixels in the activated columns are turned on.

Press the left button to advance to the next test, BORDER.

Check that all pixels around the perimeter of the display are turned off.
Press any but the left button to stop the tests.

Press MAIN MENU.

10 .Press SYSTEM > MORE > TIME/DAY and check that the displayed
time of day and date are correct. If they are not, correct them using the
NEXT and UP or DOWN buttons and set them with the ENTER
button.

The clock should be accurate #? seconds per day arl minute
per month. If the clock does not meet these specifications, complete
the calibration of the Clock/Calendar listed in Section 3.

© © N o 0 b~ ®
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Section20 Installation and Service

ECG Channel & Thefollowing stepscheckthe ECG channelandthe alarmindicatordrivers.

Alarm Indicators

1.
2.

8.
9.

Connectthe ECG channelto the patientsimulator.

Setthe simulator asfollows:

normal sinus rhythm
80 beats per minute (bpm)
1 mV amplitude

. Sd the monitor asfollows (from the Main Meru, pressthe keys

indicaed in parenthesey:

Lead Il (SENSORS > ECG > LEAD)

1 mV ECG size (SENSORS > ECG > SIZE)

25 mm/Sec sweep speed (SENSORS > ECG > mm/SEC)

ALL ALARMS OFF (ALARMS > ALL ALRM)

Version 7.x-vTone to LOW (DISPLAY > MORE > vTONE)

Version 8.x-vTone to LOW (SENSORS > ECG > MORE > vyTONE)

. Che that a normd sinus rhythm ECG waveform is displayed with a

peak-to-peak height equal to that of the reference pulse at the left side
of the dispay (18 %2 pixels high, after subtracting 1 pixel from the
total for tracethickness). Thereshould be a st beg tone with each
QRS event.

NOTE

Thepatient simulator recmmendeé in Table 2-2 provides a 1mV
outpu at Lead Il. Other simulators may provide 1 mV at different
leads. If youusea simulator other than the one recomnended,
check the simulators specifications.

. From the Main Menru, press(V7.x) DISPLAY > MORE > vTONE, or

(V8.x) SENSORS > ECG > MORE > vTONE.

. Checkthatthe toneturnedoff.
. PressyTONE twice more and check for high and medium tones.

This affects only the heart beat tone. Alarm tones are not affected.
Tum the tone off for the remande of the functional verification.

PressMAIN MENU.
Checkthatthe monitors heartratedisplayis 80 +4 bpm.

10. RemoveneECG leadwire.

Calibration/MaintenanceManual
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2-10

11. Check that an equipment alarm occurs. TRAD FAIL message
should accurately indicate the removed lead.

12. Disconnect one of the two remaining leads.

13. Check that an equipment alarm occurs withE&AD FAIL MULTIPLE
message.

14. Reconnect all leads.
15. Press MAIN MENU.
16. Check that th&LARM(S) OFF light is on.

17. Press ALARMS > STAT SET to automatically set heart rate alarm
limits.

18. Set the simulator heart rate outside a heart rate alarm limit.

19. Check that an alarm violation occurs with the tone AhdRM light
on.

NOTE

The alarm tone may be set to high, med or low through DISPLAY
> MORE > MORE > NEXT (press until “alarm tone volume”
function appears) > CHANGE.

20. Press ALL ALRM to turn off alarms.

21. Check that the tone turns off.

22. Press MAIN MENU.

23. Adjust the simulator heart rate to 80 bpm.

24. Set the simulator for PACED RHYTHMS, NON-FUNCTION.

25. If pacer indicator is not on, press SENSORS > ECG > MORE >
PACER to turn on the pacer indicator.

A dashed line between the heart rate numeric and waveform
windows indicates the pacer indicator is on.

26. Check that a dashed vertical line is displayed on the ECG waveform
each time a pacer pulse occurs.

27. Check that the heart rate numeric is displayed as three horizontal
dashed lines.

28. Press MAIN MENU.
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P1, P2 The following steps verify the operation of one invasive pressure channel
(P1). Repeat the steps for checking P2 of a Propag 106. If you are verifying
a Propaq 102, skip this part of the procedure.

12

13.

14.

Calibration/Maintenance Manual

NOTE

Check that the P1 and P2 waveforms are turned on in the wave
select window.

CAUTION

Many blood pressure simulators are not intended to be used as
a calibration standard. The simulator you use should have an
accuracy of at least 1%. Check your simulator’s specifications.

NOTE

If you are using the Dynatech/Nevada model 213A, 215A, or 217A
patient simulator, do not simultaneously monitor ECG and invasive
blood pressure (IBP) unless the modification to the simulator is
performed as described in Appendix B. If you do not wish to modify
your simulator, use ECG and IBP independently.

. Disconnect the ECG cable from the monitor.

(Disconnecting an active channel initiates an equipment alarm.)

. Press the DISABLE button to remove the alarm screen.

.Plug the pressure simulator into the monitor’s P1 connector (use the
P2 connector if verifying P2).

. Set the simulator to 0 mmHg.
. Check that P1 NOT ZEROED (or P2 NOT ZEROED) is displayed in

the blood pressure numerics window.

(The pressure scale does not appear until the pressure channel has
been zeroed.)

. Zero the pressure channel by pressing SENSORS > INV PRS >

MORE > ZERO P1 (Press MORE twice to access ZERO P2).

. Check that P1 ZEROED (or P2 ZEROED) is displayed.

. Check that the mean pressure numeric is 0 mmBignmHg.
. Set the pressure simulator to 200 mmHg.

10.
11.

Check that the mean pressure numeric is 200 meHgmHg.
Set the pressure simulator to 0 mmHg.
.Press MORE > RESCALE.

Check that the displayed pressure waveform noise is no larger than 6
pixels p-p, after subtracting 1 pixel from the total for trace thickness.

Press MAIN MENU.
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CUFF Channel NOTE

In the following steps, the monitor’s displayed pressure must be
checked against a calibrated mercury-column manometer.

1. Connect the cuff, manometer with bulb, and the monitor together with
the Cuff Calibration Kit. See Figure 2-3.

2. Wrap the adult cuff around a cylindrical object about the size of an
adult's arm.

3. Press SYSTEM > MORE >/8.x press MORE again) SERVICE >
CUFF TST > CUFF CAL.

The Propaq pneumatic components now prevent cuff air from
flowing through the vent port to the atmosphere for a ten-minute
period. If steps 4 through 9 take longer than ten minutes, simply
press CUFF CAL again.

4. Close the valve on the bulb and squeeze the bulb to inflate the cuff to
250 mmHg as shown on the mercury-column manometer.

5. Check that the reading on the monitor’s display is26hmHg.

6. Reduce the pressure to 100 mmHg and check that the displayed
pressure is 102 mmHg.

3
3
=
()

- = MANOMETER

]

CALIBRATION
KIT
|

CUFF HOSE

[eye]

O I N

Fig. 2-3. Cuff Calibration Kit Attachments
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\‘

10.

11.

12.

13.
14.
15.

Temperature

Calibration/Maintenance Manual

Reduce the pressure to 0 mmHg and check that the displayed pressure
is 0£2 mmHg. Close the bulb valve.

Press PUMP TST.

Check that the pump inflates the cuff to approximately 229 mmHg
within 10 seconds.

Observe the leak rate display on the monitor screen. Check that the
leak rate is less than 10 mmHg/min after one minute.

With the bulb valve closed, while observing the manometer, inflate the
cuff until the monitor automatically vents the pressure.

Check that the manometer reading is approximately 260 mmHg when
the pressure is vented.

Press MAIN MENU.
Disconnect the cuff and Cuff Calibration Kit.

Disable the equipment alarm by pressing DISABLE.

NOTE

The Propaq 106 does not support Electromedics temperature
probes. Steps 5 and 6 below do not apply to the Propaq 106.

Insert a YSI 400 Series calibrated temperature probe simulator into the
T1 jack.

Check that T1 temperature 49.2°F ¢0.1°C) of the calibration
temperature.

Replace the YSI 400 simulator with a YSI 700 Series probe simulator.

Check that T1 temperature 49.2°F ¢0.1°C) of the calibration
temperature.

Insert an Electromedics 2100 Series calibrated temperature probe
simulator into the T2 jack. (See Appendix A).

Check that the displayed temperature (T230s2°F ¢0.1°C) of the
calibration temperature.

810-0334-01 2-13



Section 2-nstallation and Service Propaq 100-Series Monitors

Battery Capacity  This procedure checks the capacity of the battery to ensure that it is capable
Test of holding a charge.

NOTE

A new battery should pass the following test. The run time of older
batteries will decrease proportionally with age. Replacement is
recommended when the run time becomes insufficient for the
monitor’s application.

1. Use the ac power adapter and charge the monitor for at least 8 hours
with the monitor turned off (12 hours if a printer or pulse oximeter is
attached).

. Disconnect the power adapter.
. Set the monitor as follows: CUFF in manual mode.

. Run the monitor for 8 hours.

a b~ w N

. Check that the monitor did not automatically turn off. (See Propaq
Users Guide for a description of how the Propag responds to falling
battery voltage).

6. Use the ac power adapter and charge the monitor for at least 8 hours
with the monitor turned off. (Charge at least 12 hours if an EMP or
pulse oximeter is attached.)

SpO2 Checks The following steps check the operation of the pulse oximetry option $5pO

1. Disconnect all test cables from the monitor’s patient channel
connectors. (It is not necessary to disconnect the cuff hose.)

2. Connect the NELLCOR SpQest fixture to the Propag’s D-type
connector.

The test fixture has no on/off switch. It automatically turns on with
the monitor power.

3. Turn off all alarms by pressing ALARMS > ALL ALRM from the
Main Menu.

4. Press MAIN MENU.

5. Turn on the Sp@waveform in the wave select window (DISPLAY >
MORE > WAVE SEL).
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10.

11.
12.
13.

14.
15.

16.

17.
18.
19.

. Checkthatthe SpO» numericis 81 +2.
. Checkthatthe pulserateis 40 £3.
. Checkthatthe waveformshapes similar to Figure 2-4.

. Che that the spe&ker is sounding with every pulse indicaed on the

dispay.

Check that the speaker volume changesacmrding to the yTONE
sdting (V7.x-DISPLAY > MORE > vTONE;
V8.x-SENSORS > ECG > MORE > vyTONE).

Disconnectthe SpQ testfixture from the Propag.
Checkthatan equipmentalarmoccurs.

PressSUSHEND.

NOTE

Thefollowing steps requre a suitable ECG/SpQ simulatorto
provide a synchionizedECG and SpQ signal. Instead of a
simulator, you can connect ECG electrodesto yourselfand usea
NELLCORsensa on your finger

ProvidesynchronizedeCG and SpQp signalsto the Propag.

Press SENSORS > MORE (if necessary) > SpO2 > MORE > C-LOCK
until C-LOCK is turned ON.

Check that the SpO2 signal and ECG signals appea normd ard
"normal” readings appear on the monitor.

Unplug the ECG connectorfrom the Propag.
Checkthatthe NO C-LOCK messigealternateith the time of day

Disconnectall cablesfrom the Propag.

B9:.35:28

—  —  —4 40

SEYE ~ DIA —MEAN
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Fig. 2-4. SpO2 Waveform Shape
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Printer Tests  The following steps check the functionality of the printer.

NOTE

Functional verification should be performed on the monitor before
beginning the printer tests. The monitor must be functioning
properly in order to perform printer tests.

1. Turn on the monitor and check that the green LED on the printer’s
front panel lights after 2 to 3 seconds.

. Connect the patient simulator to the monitor.
. Set the patient simulator for ECG, normal sinus rhythm.

. Check that the monitor displays a normal ECG signal.

a b w N

. Press and hold in the printer’'s PAPER FEED button.

Paper should feed out the side of the printer as long as the button is
held in.

6. Release the PAPER FEED button.

7. Press the printer's SNAPSHOT button.

The printer should print an eight-inch strip of a normal ECG wave
form. The paper should stop only after the entire waveform has been
fed out of the printer.

8. Press the printer's START/STOP button.

The printer should begin printing a normal ECG waveform without
stopping.

9. Press the START/STOP button to stop printing.
10. Press the START/STOP button to start printing.
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11.
12.

13.

14.

15.
16.
17.

18.

19.
20.
21.

22.
23.

Lay the Propaq on its back while the printer is printing.

Completely open the paper door on the bottom of the Expansion
Module.

Check that the printer stops printing, that the green LED is not lit, and
that an equipment alarm and CHECK DOOR message appear on the
monitor screen.

Cut the printer paper from the roll, leaving a strip of paper in the
printer mechanism.

Close the paper door and set the monitor upright.
Press the START/STOP button.

After the printer runs out of paper, check that the green LED is not lit
and that an equipment alarm and PAPER OUT message appear on the
monitor screen.

Open the printer door and replace the end of the paper roll in the
printer.

Close the paper door and set the monitor upright.
Check that the green LED lights.

Press and hold in the printer's PAPER FEED button and then press the
START/STOP button.

Check that a test printout similar to Figure 2-5 is printed.

Turn off the monitor and simulator, and disconnect the simulator from
the monitor.

FAATEEITFS
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Fig. 2-5. Printer Test Printout.
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CO2 Functional
Verification

This procedure verifies Cfaccuracy. If the verification test results are
within specifications, board calibration is not required.

Functional verification and calibration procedures require calculations of
local barometric pressure and partial pressure of the test gas source (in
mmHg) to compare to Propaq displayed values.

Determine Local Barometric Pressure
1. Determine local altitude above sea level. For worldwide locations, obtain

altitude from local geological maps (U.S.G.S. maps in the United States)
or other local references. Refer to Table 2-3 to determine local
uncorrected pressure (LUP) for established altitude.

. Determine ATIS reported pressure (inches or millimeters of Hg).

For U.S. locations, consult local telephone directories to obtain the
Automated Terminal Information Service (ATIS) number, which is
typically listed under United States Government Offices, Department
of Transportation, Federal Aviation Administration, Air Traffic

Control Towers. Among various statistics reported is the “altimeter”,
which is given in four integers. The four digits represent the
barometric pressure as referred to sea level, in units of inches of
mercury, with an assumed decimal point occurring between the
second and third numbers.

For worldwide locations, equivalent altimeter statistics, in millimeters
of mercury, may be obtained from local agencies.
NOTE

The difference in altitude between the calibration site and the ATIS
site should not be greater than 30 m or 100 ft.

. Determine local barometric pressure using LUP and ATIS. Apply the
ATIS and LUP values to the following formula to calculate the local

barometric pressure (mmHgQ):

Local Barometric Pressure =
0.03342% LUP - ATIS (ATIS in inches of mercury)
0.00131579 LUP - ATIS(ATIS in millimeters of mercury)

EXAMPLE 1:

Step 1: The user’s altitude is 5000 feet. The LUP from Table 2-3 is 632.35.
Step 2: The reported ATIS is 30.09 (“Altimeter: three zero zero niner.”)
Step 3: Multiply 632.35 (LUP) times 30.09 (ATIS) times 0.033421

Local Barometric pressure = 635.92 mmHg

EXAMPLE 2:

Step 1: The user’s altitude is 1000 meters. The LUP from Table 2-3 is
674.11
Step 2: The reported ATIS is 764.29 mmHg.
Step 3: Multiply 674.11 (LUP) times 764.29 (ATIS) times 0.00131579
Local Barometric pressure = 677.92 mmHg
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Determine Partial Pressure of Test Gas Source

Determine the partial pressure of test gas source. Multiply the local
barometric pressure as determined in step 3 times the certified percentage
(+.01% accuracy) of the test gas.

EXAMPLE:

Step 1: The local barometric pressure as calculated in step 3, Example 1 is
635.92
Step 2: The certified C®gas percentage is 5.00%.
Step 3: Determine C@partial pressure. Multiply 635.92 times 0.0500
COg partial pressure = 31.8 mmHg

Table 2-3. Local Uncorrected Barometric Pressure
as a Function of Altitude

Altitude | Pressure| Altitude | Pressure| Altitude | Pressure| Altitude | Pressure
(Feet) | (mmHg) | (Feet) | (mmHg) | (Feet) | (mmHg) | (Feet) | (mmHgQ)

-2000 816.56 | 1000 732.93| 4000 656.38 10000 522.65
-1900 813.66 | 1100 730.27| 4200 651.52 10333 515.93
-1800 810.76 | 1200 727.62| 4400 646.68 10667 509.26

)

3

7

-1700 807.87 | 1300 724.97| 4600 641.88  1100( 502.69
-1600 804.99 | 1400 722.33| 4800 637.10 11333 496.18
-1500 802.11 | 1500 719.70| 5000 632.35 11667 489.72
-1400 799.25 | 1600 717.07) 5200 627.64 12000 483.34
-1300 796.39 | 1700 714.46| 5400 622.95 12333 477.04
-1200 793.54 | 1800 711.85| 5600 618.28 12667 470.78

D

3

7

-1100 790.70 | 1900 709.25| 5800 613.65 1300 464.60
-1000 787.87 | 2000 706.65| 6000 609.04 13333 458.50
-900 785.05 | 2100 704.07| 6200 604.47 1366] 452.44
-800 782.23 | 2200 701.49| 6400 599.92  1400( 446.46
-700 779.42 | 2300 698.92| 6600 595.4( 14333 440.%5
-600 776.62 | 2400 696.36| 6800 590.9( 14667 434.68
-500 773.83 | 2500 693.80| 7000 586.44  1500( 428.89
-400 771.05 | 2600 691.26, 7200 582.0( 15333 423.17
-300 768.28 | 2700 688.72| 7400 577.58 15667 417.49
-200 765.51 | 2800 686.18| 7600 573.2( 1600( 411.89
-100 762.75 | 2900 683.66, 7800 568.84 16333 406.35

0 760.00 | 3000 681.14 | 8000 564.51 16667 400.86
100 757.26 | 3100 678.63| 8200 560.21 17000 395.44
200 754.52 | 3200 676.13| 8400 555.93 17333 390.08
300 751.80 | 3300 673.64, 8600 551.64 17667 384.76
400 749.08 | 3400 671.15| 8800 547.45 1800( 379.52
500 746.37 | 3500 668.67| 9000 543.26 18333 374.34
600 743.67 | 3600 666.20, 9200 539.0¢ 18667 369.20
700 740.97 | 3700 663.73| 9400 534.94  1900( 364.13
800 738.28 | 3800 661.27| 9600 530.82 19333 359.12
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Table 2-3. (Cont) Local Uncorrected Barometric Pressure
as a Function of Altitude

Altitude | Pressure| Altitude | Pressure| Altitude | Pressure| Altitude | Pressure
(Feet) | (mmHg) | (Feet) | (mmHg) | (Feet) | (mmHg) | (Feet) | (mmHg)
900 735.61 | 3900 658.82| 9800 526.72 19667 354.15
1000 732.93 | 4000 656.38| 10000 522.65 20000 349.24
Altitude | Pressure| Altitude | Pressure| Altitude | Pressure| Altitude | Pressure
(Meters) | (mmHg) | (Meters) | (mmHg) | (Meters) | (mmHg) | (Meters) | (mmHgQ)
-700 825.23 | 1000 674.11| 2700 546.23 4400 438.74
-650 820.43 | 1050 670.03| 2750 542.79 4450 435.86
-600 815.65 | 1100 665.98| 2800 539.37 4500 432.99
-550 810.89 | 1150 661.94| 2850 535.96 4550 430.14
-500 806.15 | 1200 657.92| 2900 532.5¢ 4600 427.31
-450 801.43 | 1250 653.92| 2950 529.21 4650 424.49
-400 796.74 | 1300 649.94| 3000 525.84 4700 421.69
-350 792.07 | 1350 645.98| 3050 522,52 4750 418.90
-300 787.43 | 1400 642.04| 3100 519.2( 4800 416.12
-250 782.80 | 1450 638.12| 3150 515.9( 4850 413.36
-200 778.20 | 1500 634.22| 3200 512.62 4900 410.62
-150 773.61 | 1550 630.34| 3250 509.34 4950 407.89
-100 769.05 | 1600 626.48 3300 506.1( 5000 405.18
-50 764.52 | 1650 622.63| 3350 502.87 5050 402.48
0 760.00 | 1700 618.81 | 3400 499.65 5100 399.79
50 755.51 | 1750 615.00| 3450 496.45 5150 397.12
100 751.03 | 1800 611.22| 3500 493.27 5200 394.46
150 746.58 | 1850 607.45, 3550 490.1( 5250 391.82
200 742.15 | 1900 603.70| 3600 486.94 5300 389.19
250 737.74 | 1950 599.97| 3650 483.82 5350 386.58
300 733.35 | 2000 596.26| 3700 480.7( 5400 383.98
350 728.99 | 2050 592.57| 3750 477.6( 5450 381.39
400 724.64 | 2100 588.89| 3800 47451 5500 378.82
450 720.32 | 2150 585.24| 3850 471.44 5550 376.27
500 716.01 | 2200 581.60, 3900 468.39 5600 373.712
550 711.73 | 2250 577.98 3950 465.3¢ 5650 371.20
600 707.47 | 2300 574.38| 4000 462.31 5700 368.68
650 703.23 | 2350 570.80| 4050 459.331 5750 366.18
700 699.01 | 2400 567.24| 4100 456.34 5800 363.69
750 694.81 | 2450 563.69| 4150 453.37 5850 361.22
800 690.63 | 2500 560.16| 4200 450.41 5900 358.76
850 686.47 | 2550 556.65| 4250 447.47 5950 356.31
900 682.33 | 2600 553.16| 4300 44454 6000 353.88
950 678.21 | 2650 549.68| 4350 441.63 6050 351.46
1000 674.11 | 2700 546.23| 4400 438.74 6100 349.05
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Functional Verification Procedure

This procedure verifies Cfaccuracy. If the verification test results are
within specifications, board calibration is not required. If verification test
results exceed specification limits, calibration as instructed in Section 3
MAY or MAY NOT be required-see Table 2-4 for possible sources of errors
in testing. Before proceeding to calibration, check test parameters as
indicated in Table 2-4 to minimize errors.

1. Connect a C®sensor with airway adapter to the Propaq20aput
connector.

2 .Power the Propag on and use the menu keys to disable the patient
alarms. Set the C©Omeasurement UNITS to millimeters of mercury
(mmHg).

3. Allow the monitor and sensor to warm up for a minimum of 15 minutes.

NOTE

Possible errors may be caused if the area has high backgroung CO
levels or if CQ has been forced outside of the airway adapter and
into the sensor itself. To reduce background Qdével, the area

should be well ventilated and, preferably, the technician should be
the only person present. If Ghas been forced into the sensor,

allow 24 to 48 hours for the C®to dissipate.

4. After 15 minutes, check the GQeading (of ambient room air) on the
Propaq display to be 1 mmHg1l mmHg.

5. Procure two standard rubber test-tube stoppers and open a 1/8" to 1/4"
hole through each. Install the stoppers into each end of the sensor airway
adapter. Via the tubing/fitting combination, connect thex@@s source
through the hole in the stopper on one end of the airway adapter. Leave
the hole in the stopper on the other end of the airway adapter open.

NOTE
Before performing steps 6 and 7, convert the percentage of the gas

source to partial pressure (mmHg) as instructed earlier in this
section.

6. Introduce a flow of test C®at a rate of 60 to 200 ml/min into the
sensor airway adapter.

7. For test gas calculated partial pressure values of 30 mmHg or less, check
the CQ reading on the Propaq display to be within 3 mmHg. For test
gas calculated partial pressure values greater than 30 mmHg, check the
COz reading on the Propaq display to be witlHih0% of the partial
pressure value.

NOTE

If CO2 test results are out of specification limits, refer to Table 2-4
for possible error sources. Verify test setup to minimize errors.
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Table 2-4. Possible Sources of CO 2 Verification Test Errors

Error

Specification or Possible
Cause of Error

Correction

Incorrect/unknown
calibration gas
concentration

4 to 10%, certified to
within £0.01%

Verify gas supply. Gas
may be between 4 and
10%. Once known,
convert percentage to
partial pressure (mmHg)
as instructed earlier in
this section

Barometer calibration
error

Known to within 3
mmHg

Determine ATIS, LUP,
local altitude values and
calculate local barometric
pressure. Calibrate Propag
MSP board (see Section 3

Insufficient/excessive
gas flow rate

Between 60 and 200
ml/min

Verify with flow meter

Excessive back pressurg
in cuvette

2 Back pressure should
not exceed 1 mmHg

Connect gases as
instructed in verification
test

Air mixed with standard
gas

Check integrity of test
setup

Gas temperature

Gas temperature
entering airway adapter
should be at room
temperature

Store gas at room
temperature

Cuvette error

Results should not vary
more than 0.5 mmHg

due to cuvette tolerances

Use other cuvette (airway
adapter)

Thermal equilibrium
error

Sensor not warmed up

Allow sensor/system to
operate in a 15 minute
warm-up period

High COp reading with
sensor subject to room
air only

CO forced outside of
airway adapter into
sensor. This is possible
during demonstration if

through hands cupped
around cuvette and

into sensor

exhaled gases are blownof cuvette and into sensor

exhaled gases are forced24 to 48 hours for the

Contain exhaled breath
through the inside of
cuvette only. Do not allow
gases to be forced outside

housing. If CQ has been
forced into sensor, allow

CO to dissipate
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The following safety tests should be performed after any servicing which
requires opening the monitor.

Patient Isolation  Patient Leakage (Risk) Current Test
Safety Checks

Check leakage currents using a Dynatech/Nevada (formerly Neurodyne-
Dempsey) 431F-1D Safety Analyzer or its equivalent. The source current
should not exceed 10A rms. The sink current, measured between the
isolated patient connections (ECG) and the dc power input connector of the
monitor, should not exceed 207 rms. See the analyzer’s operator’s manual
for the proper safety check procedure. Table 2-5 lists the proper connections
between the monitor, power adapter, and the safety analyzer for each test.
Note: because of the all-insulated construction of the monitor, the Enclosure
Leakage Current Test to ground is not performed.

Table 2-5. Electrical Connections for
Patient Leakage (Risk) Current Safety Tests

Monitor Monitor Safety

Safety Test Power Adapter Dc Input Cable | Analyzer
Source Plugged into Connected to Power RA RA
Current Analyzer Outlet | Adapter LA LA
LL LL
Sink Current Not Used Connected to Ground RA RA
Connector on Analyzer LA LA
LL LL

Dielectric Strength (Hi-Pot) Test

Because of the close spacings of the monitor’s internal components and the
critical positioning of sheet insulation within the monitor, Protocol Systems
recommends that a dielectric strength test be performed following any
procedure in which the monitor is opened.

This test requires specialized equipment which may not be available at
hospital repair facilities. If that is the case, Protocol Systems, Inc., will
perform the safety test for a nominal charge with one-day turnaround. See
Repair and Upgrade Support at the beginning of this Section.

WARNING

The Hi-Pot test is extremely hazardous. Only qualified service
personnel should perform this test. Conduct the test only on an
insulated table top, away from other persons and equipment.
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Use a Rod-L Model M100AVS5 High-Voltage Potential Tester, or
equivalent. See the Model M100AVS5 manual for operating information and
safety recommendations.

1. Set the high voltage potential of the tester to one of the values specified
in Table 2-6.

2. Connect the high-voltage output lead of the tester to the ECG leads,
using a dedicated patient cable reserved for use only in such tests.

3. Connect the tester’s chassis-connected return lead to the monitor’s dc
input connector, using a suitable plug.

4. Apply the test voltage for one second. The tester must not indicate
dielectric breakdown.

WARNING

If any dielectric breakdown occurs, do not use the monitor.

All internal sheet insulation barriers must be properly installed.
Check the monitor to determine the cause of dielectric break-
down; then repair the monitor or return the monitor to Protocol
Systems for repair.

Table 2-6. Summary of Connection Points and
High-Voltage Test Potentials

Tester’s High-Voltage | Tester's Grounded | High-Voltage | Time Duration

Terminal Connection Return Connection | Test Potential of Test
All ECG Leads on Shell of Monitor’s 4,000 V ac rms 1 Second
Patient Cable, Dc Power Input

Connected Together Connector
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Section 3

Calibration

Introduction  This section provides a calibration procedure that allows you to calibrate the
Propag 100-series monitor to factory specifications. Calibration procedures
should be performed only by qualified service personnel.

These procedures should be performed whenever necessary as indicated in
Table 3-1. See Section 2 for the functional verification procedure.

Table 3-1. Recommended Calibration Intervals

Interval/Condition Perform

Semi-annually Complete Functional Verification and
Safety Check

Monitor is dropped, in an accident, or|Complete Functional Verification and

suspected rough handling. Safety Check.

Suspected malfunction with all or part|Functional Verification for suspected
of functions. function(s).

Monitor fails Functional Verification. Repair followed by Functional

Verification and Calibration as required.

Module has been replaced and monitoRepair followed by Functional

fails Functional Verification. Verification and Calibration as required.
Every three months Check the calibration of the LL&&nsor
NOTE

Protocol Systems recommends that both a patient leakage (risk)
current test and a dielectric strength test be performed following
any procedure which requires opening the monitor. These two tests
are described at the end of Section 2.

Equipment Required  Table 3-2 lists all the equipment needed to perform a complete calibration
including the functional verification procedure in Sectioriristallation and
Service Some equipment can be manufactured. See Appendix A for
information on manufacturable test equipment.
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Table 3-2. Equipment Required—Calibration and Functional Verification

Functional
Description Verification |Calibration

DMM, 4 1/2 Digit, Fluke 8050A or equivalent X

Mercury-column Manometer with Bulb (400 mmHg), X X
Baumanometer 14-383 wall-mount Manometer or
equivalent

50 MHz Triggered Sweep Oscilloscope, Tektronix 2225 X X
or equivalent

Frequency Counter, Beckman UC-10 or equivalent X

Variable DC Power Supply, 0-36 V, 3A, VIZ WP-715A X X
or equivalent

Patient Simulato§ Dynatech/Nevada 213A, 215A, or X X
217A with Temperature and ECG Cable/Leads

Electromedics 37 C Temperature Sensor Simulator X X
(See Appendix A)

IBP Simulator, 5pV/mmHg/volt, Fogg Systems BP48C, X X
BP28, or MDE Datasim 6000 with IBP cables

Battery Substitution Plugs (See Appendix A) X

Battery Temperature Sensor Substitution Plug X
(See Appendix A)

Adult Cuff Kit, Protocol PN 008-0006-00 X X
Protocol Cuff Calibration Kit, Protocol PN 008-0012-00 X X
Protocol Analog Output Cable, Protocol PN 008-0017-00 X

Defib Sync Mating Connector, Miniature Circular DIN X
6-pin Male, Amphenol 750206-3, or equivalent

Defib Sync Marker In Pulse Source (See appendix A X

Power Supply Adapter Cables (See Appendix A) X X

Propaq AC Power Adapter (Protocol Part Numbers) X
North American, 120 V, 60 Hz, 503-0002-00
International, 220-240 V, 50-60 Hz, 503-0002-20
Japanese, 100 V, 50-60 Hz, 503-0002-30

Safety Analyzer, Dynatech/Nevada (Neurodyne- X
Dempsey), 431F-1D or equivalent

Rod-L Model M100AVS5 High-Voltage Potential Tester
or equivalent

x

Non-Conductive Screwdriver X
NELLCOR Pocket Tester, PT-2500 X
RS-423 Loopback Test Fixture (See Appendix A) X

Test gas source: dry 4 to 10% @GChalance air. Exact X
COz concentration must be certified t801%. Convert
percentage to partial pressure (mmHg); see Section

NJ

Two rubber test tube stoppers, with 1/8" to 1/4" vent X
holes opened through (for GQests)

Do not simultaneously monitor ECG and IBP. See Appendix B.
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The Service
Menus

Accessing
Functions

For added convenience while performing functional verification and
adjustment procedures, Propag monitors provide easy-to-use Service Menus
(Figure 3-1). Service Menu selections activate software-controlled tests and
functions. Using these functions and the instructions in this manual, a
complete calibration of the monitor can be accomplished in little time. The
Service Menu is accessed through the Propag menu system.

The Service Menus (Figures 3-1 and 3-2) contain several functions for
testing and verifying the Cuff channel, display, invasive pressure channel
(models 104 and 106 only), and printer. During the procedures in this
manual, the Service Menu functions will be accessed to perform necessary
tests.

Menu functions are accessed by pressing one or a series of buttons below
menu labels on the Propaq display. Button presses to access any function in
the Propag are shown in this manual with the > character separating the
names of the buttons to be pressed. For example, SENSORS > ECG >
LEAD means starting from the Main Menu, press the SENSORS button,
then the ECG button, and finally the LEAD button.

The Service Menu is activated by pressing from the Main Menu
(Version 7 software, Fig. 3-1) SYSTEM > MORE > SERVICE, or (for
Version 8 software, Fig. 3-2) SYSTEM > MORE > MORE > SERVICE.

| SENsORS | | ALARMS | | DisPLAaY | | sysTEM | | FREEZE |
| PRINTER | |PROGRAM | | NETOFF | | MORE | [MAIN MENU]
| INSERV | | sErvicE | | TIMEDAY | | MORE | |[MAIN MENU]
| cUFFTST | | 1BPTEST2| |sPo2TEST] | MORE | |MAIN MENU]
\ | PIXLITST . [NETTESTe| | MORE | |MAIN MENU]
‘LooP TEST| | . [ourTtesT | | | [mAIN MENU |

% cvcie | [cowumni]| [corumn2| | BORDER | |MAIN MENU|

9 pPUMPTST | |AUTOPMP | | CUFFcAL | | | [mAIN MENU |

a|BP TEST applicable only for Propaq 104, 106.

bSPO2 TEST intended for factory use with SpO2 option.

CNET TEST applicable only for Network option. VERSION 7.x

Fig. 3-1. The Service Menus, Version 7
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Calibration
Procedure

| seNsors | | aLarms | | pispay | | system | | FREEzE |
| | PRINTERd | NETOFF | | MORE | [mAIN MENU]
SNAPSHOTd ¢
| INSERV | | PROGRAM | | TIMEDAY | | MciRE || IMAIN MENU |
| cHange | | next | | service | | wmore [ [maIN MENU]
| curFTsT | | 1BPTEST2 | |spo2 TESTD| | MciRE €&y | MAIN MENU |
TEMP TEST| | PIXLITST | | NETTESTe]| | MciRE || [MAIN MENU |
| co2TESTe| | | || MORE ! [MAIN MENU |
oPTEST| | . [ourTtesT | | | [MAIN MENU |
% cvcte | |[cowumni| [coLumnz | | BORDER | |MAIN MENU |
» pumPpTsT | |AuTOPMP| | CcuFFcAL | | | [MAIN MENU |
a|BP TEST applicable only for Propaq 104, 106.
bSPO2 TEST intended for factory use with SpO2 option.
CNET TEST applicable only for Network option.
dDepends on option installed.
eApplicable only for CO > option. VERSION 8.x

Fig. 3-2. The Service Menus, Version 8

The following calibration procedure is provided to ensure that the monitor
performs according to Protocol’s specifications. After you complete this
calibration procedure, you must also perform the functional verification
procedure in Section 2.

The following calibration procedure includes checks and adjustments of the
recharger and power supply, invasive pressure channel, non-invasive blood
pressure channel (cuff), and the time of day clock. Verification of proper
circuit and channel operation of other channels is performed according to the
Functional Verification procedures in Section 2.

See Table 3-1 for information on service intervals.

See Table 3-2 for a list of the required test equipment for calibration. Some
of the test fixtures listed can be manufactured. See Appendix A.

Instructions for opening and closing the monitor’s case are provided in
Section 5.
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Setup 1.

2

3.

4

5.
Recharger
Board

1.

NOTE

Before performing this calibration procedure, charge the monitor
for at least 8 hours with the monitor turned off.

CAUTION

Make sure calibration is performed at a static-protected work
station. Static discharge can damage components in the Propaq
monitor.

Make sure the battery pack is fully charged.

. If an EMP or pulse oximetry option is attached to the monitor, remove it

prior to calibration (see Section 5)—these options are tested in the
Functional Verification, Section 2. The following procedures are for the
Propaqg monitor only.

Disconnect the ac power adapter from the monitor’s side panel connector.

CAUTION

As you open the monitor in the next step, be sure to disconnect
the tubing from the pressure transducer to prevent the tubing
from tearing. See Section 5.

. Open the monitor case as described in Section 5.

In EL display instruments, disconnect P6 display interconnect cable and
install the extension cable (850-0187-00). (LCD display monitors have a
different cable to a modified P6, and need no extension.)

NOTE

In all the following procedures, the alarms should first be disabled
by pressing ALARMS > ALL ALRM. This prevents alarms from
being activated as you make adjustments.

WARNING

High Voltages (approximately200 V dc or 360 V ac) are
present on the recharger board when the monitor power is
turned on. These voltages could present a shock hazard if
contacted during calibration.

NOTE

Although Figures 3-3 and 3-4 show views of the EL version of the
recharger board, references made to the locations of connectors,
test points, and adjustments apply also to the LCD version.

Refer to Figure 3-3 and disconnect the battery connector from P4 on
the Recharger Board.

2. Connect the 9 Battery Substitution Plug (see Table 3-2) to P4.

Calibration/Maintenance Manual
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P6

RECHARGER
BOARD

EL DISPLAY OPTION SHOWN;
LOCATIONS APPLICABLE ALSO FOR
LCD DISPLAY MONITORS

Fig. 3-3. Locations of P1, P4, and P6, Recharger Board

3. Refer to Figure 3-3 and disconnect the temperature sensor connector
from P1 on the Recharger Board.

4. Connect the temperature sensor simulator to P1 (see Table 3-2).

5. Turn on and set the variable dc power supply to O V.

NOTE

Adjustment of RP3 in step 14 below sets an overvoltage limit which,
if misadjusted, can cause fuse F1 to open. If RP3 adjustment has
been tampered with, adjust fully clockwise before connecting power
to the dc input jack on the Propaq. Proceed with the following
calibration, including step 14 which properly sets the overvoltage

limit.
6. Using the power supply adapter cable (see Table 3-2), connect the
variable dc power supply to the monitor’s dc input connector.

7. Check that thé8ATTERY CHARGING indicator LED lights. Verify
that the Propaq power switch is off.

8. Check that the current draw from the variable dc power supply is not
more than 130 mA.

9. Set the DMM for a voltage measurement of up to 10 V dc.
10. Connect the DMM'’s positive lead to TP1 (Figure 3-4).
11. Connect the DMM’s reference lead to ground at TP2 (Figure 3-4).
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12. Adjust RP2 (Figure 3-4) for a DMM reading of 9.40810 mV.

13. Refer to Figure 3-4 and move the DMM'’s positive lead to U4-8 (the
test pad located near pins 4 and 5).

14. Adjust RP3 (Figure 3-4) for a DMM reading of 2.393810 mV. Use
care not to adjust this control beyond the specified voltage; fuse F1
may open.

15. Disconnect the DC input from the monitor’s right side panel.

16. Replace the 92 battery substitution plug with the @ plug.

17. Reconnect the 17.0 V supply to the monitor.

18. With the DMM reference lead on TP2, connect the + lead to TP1.
19. Adjust RP4 (Figure 3-4) for a DMM reading of 9.35810 mV.

20. Disconnect the DMM leads from monitor.

21. Slowly raise the variable dc power supply voltage to 32 V while
checking that th&8ATTERY CHARGING LED indicator remains on.

22. Slowly reduce the variable dc power supply voltage to 10.3 V while
checking that th&8ATTERY CHARGING LED indicator remains on.

23. Slowly reduce the variable dc power supply voltage until the
BATTERY CHARGING LED indicator turns off.

24. Check that the variable dc power supply voltage is between 8.0 V and
10.3 V.

/7 RP1 TP1 W%%uoﬁpw)

/ RP2
o
o

RP5—

RP4

+— TP3

P2 U4 PIN 8 RP3
TEST POINT

Fig. 3-4. Recharger Board Test Points and Adjustments
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25.
26.
27.
28.

Disconnect the variable dc power supply from the monitor.
Disconnect the substitution plugs from P1 and P4.
Reconnect the temperature sensor cable to P1.

Using the DMM, measure the battery voltage between pins 1 and 2 of
the battery cable previously connected to P4 (see Figure 3-3).

The battery voltage should be 7.0 to 9.4 V.

29.
30.

31.

32.

33.

34.

35.

36
37

38.
39.
40.

41.
42.

43.

CAUTION

When reconnecting the battery cable in the next step, make sure
the plug is properly oriented and aligned onto connector P4.
Improper orientation and alignment can cause immediate
damage to the Recharger Board.

Carefully reconnect the battery cable to P4.
Adjust the variable dc power supply to 120.1 V.

Using the power supply adapter cable, connect variable dc power
supply to the dc input connector on the monitor’s side panel.

With the DMM still set to measure voltage, connect the reference lead
to P4 pin 2 or 4 (Ground), or connect it to the tab of U602 on the
Main Board (see Figure 3-5).

Connect the DMM'’s positive lead to P4 pin 1 or 5.

Check that the current drawn from the variable dc power supply is less
than 650 mA.

As the current draw to the charged battery decreases, note the DMM
reading after the current draw drops below 400 mA.

The voltage should be approximately 9.4 V.
. Disconnect the DMM leads.

. Connect the scope reference to pin 2 or pin 4 of P4, or connect it to
the tab of U602 on the Main Board (see Figure 3-5).

Connect the scope probe to P4 pin 1 or 5.
Set the scope for a 300 mV ac bandwidth limited measurement.

Check that the recharger ripple is less than 300 mV p-p.
For LCD display monitors, skip steps 41 through 45.
Turn on the monitor. Position the display for easy viewing.

Adjust RP1 (Figure 3-4) clockwise until the display background
illuminates.

Find the brightest background area on the display and view this area
through a paper tube to shield view from external light.
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Main Board

44. Adjust RP1 counter-clockwise until the brightest background area, as
viewed through the tube, fades to black.

45, Position the tube to view the brightest area (now dim) and
simultaneously a lighted area (pixels on). Adjust RP1 clockwise until
the background area is just beginning to illuminate.

NOTE

See the Main Board Cuff Channel calibration section for directions
on adjusting RP5 for the hardware overpressure limit.

This concludes the Recharger Board calibration. For a full monitor
calibration, continue to the Main Board calibration procedure below.

Setup
Set up for Main Board calibration as follows. If you are continuing from the
Recharger Board calibration, skip steps 1 through 3.

1. Make sure the batteries are fully charged.

2. Disconnect the ac power adapter from the monitor’s side panel
connector.

CAUTION

As you open the monitor in the next step, be sure to disconnect
the tubing from the pressure transducer to prevent the tubing
from tearing. See Section 5.

3. If necessary, open the monitor casing as described in Section 5.

4. Refer to Figure 3-3 and disconnect the battery connector from P4 on
the Recharger Board. For EL display instrument only, disconnect P6
display interconnect cable and install the extension cable (see
Table 3-2).

5. Connect the power supply adapter cable (see Table 3-2) to the dc
power supply (red wire to +; black wire to —).

6. Turn on the variable dc power supply and adjust for 9.0 V output.

7. Connect the power supply adapter cable to P4.

Power Supplies

1. Turn on the monitor.
NOTE

The ability to accurately measure the value in the next step depends
on the dc power supply’s current meter. Some digital meters cannot
accurately average currents from switching power supplies.

2. Check that the current draw from the dc supply averag€ mA,
fluctuating to a maximum of 450 mA.

3. Turn off the monitor.
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Fig. 3-5. Main Board Test Points and Adjustments
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10.
11.

12.

Disconnect the display interconnect extension cable from P6.
Turn on the monitor.

For LCD version monitors, turn off the backlight from the MAIN
menu level by pressing:

(Version 7.X) DISPLAY > MORE > MORE > MORE > BACKLITE,
or (Version 8.x) DISPLAY > MORE > BACKLITE.

Check that the current drawn from the dc supply ist85 mA.

. Turn off the monitor.

Reconnect the display interconnect extension cable to P6.
Turn on the monitor.

Connect the DMM reference probe to TP606 (Isolated Analog
Ground—IAG). See Figure 3-5.

Refer to Table 3-3 and Figure 3-5 and check the isolated dc supply
voltages at listed positive test points. Change the DMM reference
probe as indicated, starting with the +VD supply.

Table 3-3. Isolated Power Supply Voltage Checks

DMM DMM
Reference Positive
Supply Test Point Test Point \oltage Limits

+VR TP606 (IAG) TP604 +2.425 to 2.540 V

-VR TP606 (IAG) TP608 -VR = —|+VR £0.025| V

+VS TP606 (IAG) TP605 +5.50 to +5.90 V

-VS TP606 (IAG) TP607 -5.50 to -5.90 V

+VB TP606 (IAG) C602 + +3.10 to +3.50 V

-VB TP606 (IAG) C601 — -3.10 to -3.50 V

+VD TP604 (+VR) | TP603 0.200 to 0.230 V

-VD TP610 (-VD) TP608 0.200 to 0.230 V

13.

14.

15.
16.

Calibration/Maintenance Manual

Connect the DMM reference probe to TP601 (non-isolated ground).
See Figure 3-5.

Refer to Table 3-4 and Figure 3-5 and check the non-isolated dc
supply voltages at listed positive test points.

Disconnect DMM leads.

Disconnect P5 from the Main Board.
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Table 3-4. Non-Isolated Power Supply Voltage Checks

DMM DMM
Reference Positive

Supply Test Point Test Point Voltage Limits

Vce TP601 (Non-Isolated) TP600 4.90 to 5.10 V
-VSUP TP601 (Non-Isolated) TP602 -14.40+@5.30 V
+VSUP TP601 (Non-Isolated)C953 + 14.40 to 15.80 V
V4.0* TP601 (Non-Isolated) C614 + +3.80 to +4.20 V
-5.0V TP601 (Non-Isolated) C1101 -] —4.80 to -5.30 V
-25V TP601 (Non-Isolated) TP901 —2.470 to -2.520 V

*VV4.0 measurements must be made while the monitor is in the CUFF CAL Mode.
This is done by pressing SYSTEM > MORE (fdfersion 8.x, press MORE twice) >
SERVICE > CUFF TEST > CUFF CAL.

17. Connect a jumper between test points TP701 and TP601 and another
jumper between TP1001 and TP610. See Figure 3-5. This will hold
both CPUs in reset to allow power supply ripple checks to be made.

18. Connect the bandwidth-limited oscilloscope ground lead to the isolated
ground test point TP606 (IAG). See Figure 3-5.

19. Refer to Table 3-5 and Figure 3-5 and check that the isolated power
supply ripple is within the limits shown at the listed test points.

20. Connect the bandwidth-limited oscilloscope ground lead to the
non-isolated test point TP601. See Figure 3-5.

Table 3-5. Isolated Power Supply Ripple Checks

Oscillscope Oscillscope
Reference Signal Ripple Limits
Supply Test Point Test Point (Peak-to-Peak)
+VR TP606 (IAG) TP604 <5 mvV
-VR TP606 (IAG) TP608 <5 mV
+VS TP606 (IAG) TP605 <15 mV
-VS TP606 (IAG) TP607 <15 mV
+VB TP606 (IAG) C602 + <50 mV
-VB TP606 (IAG) C601 — <50 mV
+VD TP606 (IAG) TP603 <50 mV
-VD TP606 (IAG) TP610 <50 mV

21. Refer to Table 3-6 and Figure 3-5 and check that the isolated power
supply ripple is within the limits shown at the listed test points.
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.Disconnect oscilloscope.

Table 3-6. Non-Isolated Power Supply Ripple Checks

DMM DMM
Reference Positive

Supply Test Point Test Point Voltage Limits
Vce TP601 (Non-Isolated) TP600 | <50 mV

V-15 TP601 (Non-Isolated) TP602 | <50 mV

V+15 TP601 (Non-Isolated) C953 + | <50 mV
-5.0V TP601 (Non-Isolated) C1101 —| <50 mV
-25V TP601 (Non-Isolated) TP901 | <20 mV

23.

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

35.

36.
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Set up frequency counter to measure time period with attenuator in 0.1
position and gate at 0.01 sec.

Connect counter negative lead to TP601 (non-isolated ground point).
Connect positive lead to TP800.

Adjust C803 for a period of 1 secont0 Us (clock calibration).

Remove frequency counter leads, turn off monitor, and remove
jumpers from TP701, TP610, TP601 and TP1001.

Reconnect P5.
Turn on the monitor and press SYSTEM > MORE > TIME/DAY.
Check that the dc power supply voltage is 9.0&0/05.

Check that the battery voltage displayed in the Propaq status window
is 9.0+0.2 V.

Press MAIN MENU.
Turn the monitor power switch off.
Adjust variable dc power supply for 6.5 V.

Turn the monitor on and check that the monitor automatically turns off
after performing its self test.

Disconnect any test equipment leads still remaining connected to the
monitor.

Using the oscilloscope with a 1X probe, measure the test pad TP699.
Adjust RP601 with a non-conductive screwdriver for minimum high
frequency €40 kHz) signal. (The oscilloscope ground clip is not used
for this step.)
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NOTE

The next steps check the RS-423 loopback test fixture shown in
Appendix A.

37 Unplug the cable from connector P3 on the main board (shown in
Figure 3-5), and plug the RS-423 loopback test fixture into P3.

38. From the main menu, push SYSTEM > MORE (farsion 8.x, press
MORE twice) > SERVICE > MORE > NET TEST > LOOP TEST.
Check for aPASSED message on the display.

39. Remove the loopback test fixture from P3 and replace with the cable
removed in step 37.

P1, P2

The following steps allow calibrating one invasive pressure channel (P1).
Repeat the steps for checking P2 of a Propag 106. If you are calibrating a
102, skip this part of the procedure.

CAUTION

Many blood pressure simulators are not intended to be used as
a calibration standard. The simulator you use should meet the
specifications of Table 3-2. Check your simulator’s specifications.

1. Plug the invasive pressure simulator into the pressure jack.
2. Set the simulator to 0 mmHg.

3. Press SYSTEM > MORE (foversion 8.x press MORE twice) >
SERVICE > IBP TEST.

4. Record the A/D count on the display (5120).
5. Set the simulator to 200 mmHg.

6. Check that the A/D count is 20f2 counts over the value recorded in
step 4.

7. If necessary, adjust RP301 (Figure 3-5) with a non-conductive
screwdriver to set the count difference to 200.

NOTE

Because RP301 affects the counts at 0 mmHg and 200 mmHg,
repeat steps 2 through 7 until the difference is 200.

8. Set the pressure simulator to 0 mmHg.
9. Press MAIN MENU.
10. Press SENSORS > INV PRS > RESCALE.

11. Check that the displayed pressure waveform, i.e., channel noise, is no
larger than 6 pixels p-p (after subtracting 1 pixel from the total for
trace thickness).

12. Press MAIN MENU.
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Delayed Analog/Defib Sync

1. On the right side panel, connect either the Analog Output Cable to the
monitor’s DELAYED ANALOG output connector or the 6-pin, male,
DIN connector to the DEFIB SYNC connector.

NOTE

The shell must be removed from the DIN connector to access the
connector pins.

2. Set the pressure simulator to 200 mmHg.

3. For Propaqg 104/106 monitors, check the P1 output pin foe-2.0 V.
For Propaqg 102 monitors, check the P1 output pin for 1.25190
mV. Disconnect the IBP input.

4. Connect the ECG simulator to the monitor.

5. Set the simulator for a normal sinus rhythm at 80 bpm with 1 mV
amplitude.

6. Using the oscilloscope, check the SYNC output pinforaOto 5V,
100+5.5 msec pulse occurring at the ECG rate (refer to Figure 3-6).

7. With the ECG channel set to lead Il and 1mV size, check the ECG
output pin for a 1 V+100 mV ECG signal.

SYNC PULSE
5V
o 100 +/-5.5ms RED  YELLOW
(SYNC) (P1)
[
— RED ——
— YELLOW — F
— GREEN —
— SHIELD —
|
GREEN  SHIELD
(ECG) (COMMON)
SYNC SHIELD
N/C MARKER IN
o1 ECG

Fig. 3-6. Defib Sync/Analog Output Connector
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10.
11.

. Remove the DIN connector from the DEFIB SYNC connector.

NOTE

The Marker In function at the DEFIB SYNC connector is designed
for use only with the LIFEPAR5 and LIFEPAK®6s defibrillators
manufactured by Physio-Control Corporation. The Marker In
function can only properly be checked when connected to one of
these two defibrillators.

. See théPropaq Users Guidéor instructions on installing the Defib

Sync interface cable and defibrillator. Follow the instructions to obtain
synchronization markers on the Propaq display.

Turn off the ECG simulator and disconnect it from the monitor.

Disconnect the invasive pressure simulator and analog output cable or
defib sync cable from the monitor.

CUFF Channel

© ©® N o O

10.
11.

3-16

NOTE

In the following steps, the monitor’s displayed pressure must be
checked against a calibrated mercury-column manometer.

. Connect the cuff, manometer with bulb, and the monitor together with

the Cuff Calibration Kit. See Section 2, Figure 2-3.

.Connect a several-inch piece of extension tubing between the
transducer mounted on the Main Board and the tubing that was
previously disconnected from it.

. Wrap the adult cuff around a cylindrical object about the size of an

adult's arm.

. Press SYSTEM > MORE (foversion 8.x, press MORE twice) >

SERVICE > CUFF TEST > CUFF CAL.

The Propaq pneumatic components now prevent cuff air from
flowing through the vent port to the atmosphere for a ten-minute
period. If the following steps take longer than ten minutes, simply
press CUFF CAL again.

Set the DMM for a 1 V measurement.

Connect the DMM reference lead to TP606 (Figure 3-5).
Connect the DMM positive lead to TP400 (Figure 3-5).

Adjust RP402 (Figure 3-5) for a DMM reading of -0.626.075 V.
Disconnect the DMM positive lead from TP400.

Connect the scope reference lead to TP606.

Connect the oscilloscope to TP400, and activate the oscilloscope’s
bandwidth limiting function.
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12.
13.
14.

15.
16.

17.
18.

19.

20.
21.
22.
23.

24.

25.
26.

27.
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Check for a noise level of no greater than 60 mV pk-to-pk.
Disconnect the oscilloscope from TP400.
Press CUFF CAL and listen for a mild “click” sound from the primary

cuff valve.

NOTE

In the following step, if pumping the bulb does not inflate the cuff,
press CUFF CAL again.

Close the valve on the bulb.
Inflate the cuff to 164 mmHg as shown on the mercury-column
manometer.

NOTE
Adjustments in steps 17 and 19 are sensitive.

Adjust RP401 (Figure 3-5) for an A/D count of 533.

Deflate the cuff to 50 mmHg as shown on the mercury-column
manometer.

Adjust RP400 (Figure 3-5) for an A/D count of 1¥8.

NOTE

Recheck the A/D count at 164 mmHg. Adjustments of RP401 and
RP400 are interactive. Repeat steps 14 to 19 until the values are as
specified.

Connect the oscilloscope to TP401.
Check for a noise level no greater than 5 mV.
Disconnect the oscilloscope.

Inflate cuff to over 250 mmHg as shown on the mercury-column
manometer.

Begin to slowly bleed the cuff at a constant rate until the
mercury-column manometer reads 250 mmHg.

Check the monitor display for 25B mmHg.

Continue to bleed the cuff to each of the following manometer

pressure readings and check that the monitor displays the cuff pressure
within the following limits: £3 mmHg at 250 and 202 mmHg at

100, 20 and 50.

Bleed cuff to 0 mmHg and check that the monitor displays%6
counts.
NOTE

Steps 28 through 33 are used to adjust RP5 (hardware
overpressure limit) on the Recharger Boartt. is more convenient

to perform these tests now, since the cuff calibration kit and the cuff
test menus are already set up.
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28

29.
30.

31.

32.

33.
35.
36.

37.

.Press CUFF CAL again if required to continue this test.
Close the valve on the bulb and inflate the cuff to 290 mmHg.

Observe the manometer reading wislewly increasing the pressure

until the Propaq releases the cuff pressure. (Note that there is a settling
delay time constant of approximately 2 seconds in the Propatiiso

step must be done slow)y

If the release pressure is between 295 and 305 mmHg, proceed to step
34; otherwise, continue with step 32.

NOTE

If the Propaq releases the cuff pressure during this test and
squeezing the bulb does not reinflate the cuff, start over by cycling
the Propaq power switch off, then back on again. Return to the cuff
service screen by pressing SYSTEM > MORE Wersion 8.x

press MORE twice) > SERVICE > CUFF TEST > CUFF CAL.

RP5 (Figure 3-4) on the Recharger Board must be readjusted, if
needed, to make the trip pressure as close as possible to 300 mmHg.
Rotate the adjusting screw of RP5 1/4 turn counterclockwise to
decrease the trip point, or 1/4 turn clockwise to increase the trip point.

Repeat steps 29 through 32 as required.
Disconnect the Cuff Calibration Kit from the monitor.

Disconnect the extender tube from the transducer and tubing.
If an equipment alarm sounds, press DISABLE.

Press MAIN MENU.

Temperature

NOTE

Propaq circuitry common to all temperature inputs is automat-
ically tested on a periodic basis. If this common circuitry falls out
of calibration, attempting to plug in a temperature probe results in
the error message: TEMP FAULT: CALIBRATION ERROR, TEMP
DISABLED.

Insert a YSI 400 Series calibrated temperature probe simulator into the
T1 jack.

Check that T1 temperature4€.2°F ¢0.1°C) of the calibration
temperature.

Replace the YSI 400 simulator with a YSI 700 Series probe simulator.

Check that T1 temperature4€.2°F ¢0.1°C) of the calibration
temperature.
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NOTE

The Propaq 106 does not support Electromedics temperature
probes. Steps 5 and 6 below do not apply.

5. Insert an Electromedics 2100 Series calibrated temperature probe
simulator (see Table 3-2) into the T2 jack.

6. Check that the T2 temperaturei8.2°F ¢0.1°C) of the calibration
temperature.

7. Disconnect all simulators from the monitor.

SpOz There are no adjustments needed for the Spiodule.
Calibration

MSP Board The Propag MSP board has two calibration adjustments. One adjustment
(COZ) (RP2) is a null adjust for electromagnetic interference emissions—this
. g adjustment has no effect on G@erformance/accuracy. The other
Calibration adjustment (RP1) is a barometric pressure/altimeter setting. This adjustment
is set at Protocol during the production calibration process and does not
require readjustment for use at other altitudes.

NOTE

The verification section of this manual (Section 2) provides a
procedure to verify C@accuracy. If the verification test results are
within specifications, board calibration is not required. If
verification test results exceed specification limits, RP1 calibration
MAY or MAY NOT be required—see Table 2-4 for possible sources
of errors in testing.

Before adjusting RP1, check test parameters as indicated in Table
2-4 to minimize errors. Determine local barometric pressure as
described in Section 2 to verify Propaq barometer setting. Adjust
RP1, if required, as instructed in step 2.

1. From Propag main menu, push SYSTEM > MORE > MORE >
SERVICE > YES > MORE > MORE > CO2 and observe the displayed
barometric pressure. Check that the displayed pressure is within 3
mmHg of the local barometric pressure as calculated in Section 2.

2. Adjust RP1 on MSP board if required to calibrate displayed pressure to
specified limits.

3. Using an oscilloscope with a 1X probe, connect probe tip to TP50 on the
MSP board. Leave probe ground clip open.

4. Adjust RP2 for minimum high frequency (100 kHz) signal.
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Functional 1. Tum off the monitor and all test equipment.

Verification
2. Disconnect all cables from the monitor.

3. Close the monitor casing as described in Section 5.

4. Perform the Functional Verification procedure in Section 2.
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Section 4

Troubleshooting

Introduction  This section provides information that can be helpful in troubleshooting the
Propag 100-Series Monitors.

ScCreen Messages may appear on the display to inform the operator of some
Messages functional condition. Those messages are explained below.

Equipment Alerts  Equipment alert conditions result in both 1) an audible alarm tone which
and Caution sounds until the alert condition is corrected, and 2) an equipment alert
Messages message, which appears in the equipment alert window on the display. Some
equipment conditions also result in a caution message alternating with the
time of day, cuff, or temp numerics to the left of the heart rate.

CHECK ACUITY/DATA COMM CONNECTION. This message appears
when the Acuity cable is unplugged from the Propag. To cancel, press the
DISABLE button. Pressing the NET OFF button (in the SYSTEM Menu)
prior to unplugging the Acuity cable does not prevent this equipment alert
from appearingSoftware V7.01 and up only.

LOW BATT. This message indicates low battery voltage. Plug the Propaq
into ac mains using the power adapter to recharge the battery.

SIMULATING. INSERV mode is activated; simulated patient data is being
displayed and saved in trend memory. To deactivate, turn Propaqg off and
then on.

PROGRAM FAULT: SETTINGS LOST, TIME/DAY RESET. If this

message appears when the Propaq is first turned on, it generally indicates a
drained lithium battery. The monitor can be used, but all settings will return
to factory defaults each time the monitor is turned off and on. Replace the
lithium battery as soon as possible.

ECG Messages ECG FAULT. Indicates ECG lead fault for one or more leads. An
equipment alert window appears, indicating which lead or leads are faulty.
Check ECG lead wires, electrodes, and cable.
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Invasive Pressure
Messages

The invasive pressure channel can produce messages that appear in the time
of day window, the blood pressure numerics window, and the equipment
alert window.

The following messages appear in the blood pressure numerics window.

Px NOT ZEROED. This message appears the first time a transducer is
connected to the monitor. It indicates that no zero reference has been
established. The monitor displays the pressure waveform, but to protect
against erroneous readings, the pressure waveform scale is not displayed.

Px ZEROING. This message briefly appears as the transducer is being
zeroed.

Px ZEROED. This message appears after the zero value has been accepted.
It remains for eight seconds and is replaced by the current pressure values.
After zero acceptance, the pressure waveform scale appears.

Px ZERO REJECTED. This message appears after unsuccessfully
attempting to acquire a zero reference value. The message remains until the
CANCEL button is pressed. Causes of unsuccessful zeroing may include an
incompatible or defective transducer or cable.

Px CANCELED. This message appears after the CANCEL button is pressed
and remains for eight seconds.

The following caution messages can appear in the time of day window
above the heart rate.

P1 FAULT (P2 FAULT). One or both of these messages appear when a
transducer fault is detected. An equipment alert also occurs. (See the
following equipment alert messages.)

The following equipment messages can appear in an equipment alert
window. A caution message also appears in the time of day window.

TRANSDUCER NOT DETECTED. This message appears when the Propaq
detects that a transducer connection is broken. The transducer connections
and the transducer should be checked.

TRANSDUCER SHORTED. This message appears when the Propaq senses
a short in the transducer. The transducer should be replaced.

INCOMPATIBLE TRANSDUCER. This message appears when the Propaq
has the Hewlett-Packard Connector-Compatible option, and an HP1290A
invasive pressure transducer has been plugged in. The HP1290A is not
compatible with this option; use only approved transducers listed in Section
6 of the Propaq Users Guide for Version 8 software.

NOTE

Since both pressure channels use the same hardware, an
incompatible transducer plugged into one channel will likely cause
false readings on the second channel as well, even if a compatible
transducer is plugged into the second channel.
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Cuff Messages The following cuff messages can appear in the equipment alert window. A
CUFF FAULT caution message also appears in the CUFF window (to the
right of the time of day window).

CUFF FAULT: LOW BATTERY, CUFF DISABLED. The battery lacks
sufficient voltage to be able to operate the CUFF channel. Connect the
Propag to the ac power adapter.

CUFF FAULT: CALIBRATION ERROR, CUFF DISABLED. The Propaq
continually recalibrates the cuff channel to ensure it can properly make cuff
determinations. If this message momentarily appears and then is removed,
the cuff channel was able to calibrate itself and the cuff channel is properly
operating. If this message continuously appears, the cuff channel could not
be properly calibrated and must be disabled using the DISABLE button.
Once the cuff channel is disabled, normal monitor operation continues, but
the cuff channel cannot be used. Repair is required.

CUFF FAULT: MEASUREMENT TIME OUT. A valid cuff measurement
could not be determined within 3 minutes. This could be due to patient
motion, arrhythmia, or other environmental influences such as transport
vibration. Try the measurement again.

CUFF FAULT: EXCESSIVE ARTIFACT. Too much patient motion, patient
arrhythmia, or sources of external cuff movement can cause this message.

CUFF FAULT: NO PULSES DETECTED. The cuff may not be on a
patient or properly applied to the patient.

CUFF FAULT: NO CUFF. During cuff inflation the detected pressure did
not sufficiently rise. Check that the cuff connection is tight, and take the
measurement again.

CUFF FAULT: NO VALID BLOOD PRESSURE FOUND. The Propaq

cannot process the measurement data it acquired. Patient motion, arrhythmia,
or outside environmental influences such as transport vibration can cause
this message.

CUFF FAULT: KINKED HOSE, CHECK HOSE. The Propaq could not
properly inflate the cuff. Check for a kinked hose between the monitor and
the patient.

CUFF FAULT: BLOCKED VENT. The pressure in the cuff cannot be
vented to the atmosphere. Inspect the vent hole for blockage.

CUFF FAULT: AIR LEAK, CHECK HOSE. The Propaq could not
properly inflate the cuff. Check the hose and cuff for obvious leaks, such as
the O-rings in the hose connections.

CUFF FAULT: WEAK PULSES, CAN'T FIND SYS/DIAS. There are not
enough pulses to determine the systolic or diastolic pressures, but a mean
pressure is available. Try reapplying the cuff after squeezing as much air
from it as you can, and then take another measurement.

CUFF FAULT: OVERPRESSURE CONDITION, CHECK HOSE.

Occasionally high cuff pressures, caused by patient motion, can create leaks
in old hoses or bladders. This same type of patient motion can also activate
the Patient Overpressure Safety Circuitry, which then disables the pump and
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Temperature
Messages

removes pressure from the cuff. When either case occurs, this equipment
message is displayed. Check the hose, press DISABLE, and try taking
another measurement.

CUFF FAULT: OVERPRESSURE CONDITION, CYCLE POWER.

If the Patient Overpressure Safety Circuit (Recharger Board) has been
activated, this message is displayed. This message is displayed several
seconds after the beginning of an attempted CUFF measurement, or if the
pressure remains above 5 mmHg for more than 2 minutes after an attempted
CUFF determination has ended. The cuff channel is disabled and the Propaq
must be turned off, then back on before the cuff channel can be used. If this
message reappears after cycling power, service the Propag.

The following messages can appear in the cuff status window (the upper
right corner of the normal status window area).

CALIBRATING. The CUFF channel is running an internal calibration.

DISABLED, CAL ERROR. See the description above for CUFF FAULT:
CALIBRATION ERROR, CUFF DISABLED.

DISABLED, LOW BATT. See the description above for CUFF FAULT:
LOW BATTERY, CUFF DISABLED

The following messages can appear in an equipment alert window. A
temperature caution message also appears in the temperature numerics
window when one of these messages appears.

PROBE NOT DETECTED. This message occurs when the Propag has
successfully measured temperature and a probe is disconnected. Reconnect
the probe and acknowledge the equipment alert by pressing any menu key.

PROBE SHORT OR OUT OF RANGE. This message usually indicates a
probe problem. However, the temperature being measured may be beyond
the range of the probe or the range of the Propagq. If the probe is correctly
applied to a patient who you believe has a measurable temperature, replace
the probe.

CALIBRATION ERROR, TEMP DISABLED. This message appears when
the Propag has detected that the temperature circuitry common to all
temperature channels is out of calibration. (This occurs when the values
obtained during auto calibration check do not match those obtained during
auto calibration.) The temperature channel is disabled until the Propagq is
repaired.
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SpO2 Messages

Printer Messages

CO2 Messages

SpOx messages can appear in the equipment alert windowZA8gdipment
alerts), the Sp@numeric window, or alternate with the time of day (SpO
caution messages).

NO SENSOR DETECTED appears in the equipment alert window and
indicates a probe has been disconnected from the monitor after being
plugged in for a few seconds.

Pressing DISABLE deactivates the alert, removes the Sp€ihys-
mograph, and deactivates the channel.

If an SpQ sensor is subsequently connected to the Propag, the channel
becomes active and performs its self-calibration.

SEARCH is displayed in the numeric window after the Pulse Oximetry
sensor is first connected to the monitor. During this search time, the SpO
channel tries to detect blood pulsing through the measurement site. Once the
measurement has been established, the oxygen saturation value is displayed
in the numeric window.

SpO2 SRCH alternates with the time of day whenever the channel cannot
detect a pulse for SpOneasurements after it has successfully measured
oxyten saturation. While this message is displaya®®, is displayed in the
numeric window and the Spxhannel searches for blood pulses at the
sensor site.

NO C-LOCK. SpQ is active with C-LOCK function turned ON, but a QRS
event cannot be detected. Check all ECG lead wires, electrodes, and cable.

PRNT FAULT. Problem with the printer: low battery, overheating, out of
paper, paper door open. Check the printer paper, paper door, and general
functionality of printer. This alert message is displayed in the time of day
window.

CO2 messages can appear in the equipment alert window and in numeric
zones, as follows:

The NON PROTOCOL SENSOR; DEGRADED WAVEFORM;
ALTIMETER FAILURE, RANGE; andLOW BATTERY, HEATER
DISABLED (listed here in order of priority, highest priority alert first)
equipment alerts displayNCAL in the CQ numerics zone, and the GO
waveform is displayed without range scales.

If more than one alert occurs at the same time, the highest priority alert is
displayed in the equipment alert window. When an equipment alert is
acknowledged or its alert condition ceases, any lower priority alerts still
active remain in effect but do not generate new equipment alert screens.

During warm-up,WARM UP is displayed in the C®numerics zone, and
the waveform is displayed without range scales.

The breath rate numeric is not affected in either case. If the printer option is
presentJNVALID is used in place 08RCH, UNCAL andWARM UP.
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ALTIMETER FAILURE, RANGE. The high or low CQ sensor operating
range, -2000 ft (817 mmHg) to 15,000 ft (428 mmHg) has been exceeded.
The channel remains uncalibrated (RR not affected) and the equipment alert
is not reenabled until the altitude falls within the calibrated normal operating
range noted above.

ALTIMETER FAILURE, RATE. Barometric pressure is changing at a rate
greater than approximately 100 millimeters/minute. The channel is disabled
until disconnect.

DEGRADED WAVEFORM. The detector high peak signal level has
dropped below 1.75 V. This equipment alert and thec@Omerics are not
reenabled until the detector high peak signal increases to 2.0 V or greater.

LACK OF WAVEFORM, SENSOR DISABLED. The detector high peak
signal level has dropped below 1.25 V. The channel will be disabled until
disconnect.

LOW BATTERY, HEATER DISABLED. The mainstream C&heater is
disabled when the battery voltage falls below 7.3 V; it is not reenabled until
battery voltage exceeds 7.8 V.

NO SENSOR DETECTED. Sensor not connected. @G@umerics go blank
and breath rate numerics re8&CH. Acknowledging the alert will cause
both entire zones to go blank.

NON PROTOCOL SENSOR. A Pryon CO sensor has been connected; it
does not contain the correct E2PROM code from Protocol.

SENSOR FAILURE, CALIBRATION ERROR. A very negative number
has been generated by the £&gorithm. This may be caused by a sensor
that is defective or out of calibration. The @Ghannel is disabled until
disconnect.

SENSOR FAILURE, E2PROM. A failure in the sensor E2PROM is
detected (typically a checksum error). The £&hannel is disabled until
disconnect.

SENSOR FAILURE, HEATER. A failure in the sensor temperature control
hardware is detected (typically sensor error, but may be €ifuitry
malfunction). The channel is disabled until disconnect.

SENSOR FAILURE, MOTOR DRIVE. CO2 sensor motor drive hardware
has failed. The channel is disabled until disconnect.

SENSOR TEMPERATURE TOO HIGH. The CQ channel is disabled until
disconnected; because the sensor’s high temperature limit of 48°C was
exceeded.
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Fatal Error Fatal errors are errors, detected by software, that indicate the Propaq is no
Codes longer able to function properly and must be returned to Protocol for service.

When a fatal error is found, the software attempts to put the error message
and its number on the Propaq display. All monitoring functions are locked
out. Fatal errors are therefore distinct from equipment alerts, which permit
reduced monitoring capability.

Fatal errors are indicated in the following format:

where:
Xx=0
x=1
X=2
X=3
X=5
yyy

X-yyy

indicates a problem found by the Display Control Processor
(DCP), i.e. non-isolated, section of the Propaq Main Board.

indicates a problem found by the Data Acquisition Processor
(DAP), i.e. isolated, section of the Propagq Main Board.

indicates a problem found by the Printer Control Processor
on the Printer Main Board.

indicates a problem found by the SpOontrol Processor
(SCP) on the SCP Board.

indicates a problem found by the Main Stream Processor
(MSP) on the MSP Board.

indicate specific types of problems. Detailing the nature of
these problems is beyond the scope of this manual.
(Furthermore, these yyy codes change from one software
version to another.) Contact Protocol Systems, Inc. for more
details and/or send the monitor to an authorized Protocol
repair center for repair.

For addresses and phone numbers of Protocol Systems, In&kepa& and
Upgrade Supportin Section 2 Installation and Service.

Calibration/Maintenance Manual
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Section 5

Replacement Procedures

Introduction  This section provides instructions for removing and replacing serviceable
modules in the Propaq monitor and expansion module, printeg, §)6»
options. Instructions for the monitor are followed by instructions for the
expansion module, printer and then the SpPtion (installed either in the
SpO module on the rear of the monitor or in the expansion module chassis)
and, lastly, the C@option.

System Software Protocol continually works to enhance the Propag series monitors.
Appendix C lists the software revisions made to the Propaq series monitors.
Enhancements often require changing the system software in the monitor.
SeeReplacing System Softwaren this section for a description of how to
change the system software.

Propaqg monltors are manufactured with statlc—senS|t|ve CMOS
devices. All calibration, service, and repair must be done at a
static-protected work station. Failure to protect against damage due
to static discharge may reduce monitor operation life and increase
repairs. Any time the monitor’s casing is opened, the monitor
should be placed on a static-protected work area.

Safety Tests Whenever the monitor is opened for calibration or repair, a leakage current
safety check as well as a hi-pot test should be performed. Instructions for
performing these safety tests are located in Sectidns2allation and
Service
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Section 5-Replacement Procedures Propaq 100-Series Monitors

Opening the Follow these steps when opening the monitor case to gain access to monitor
Monltor Circuitry.

WARNING

High current capability of the monitor battery pack can cause
personal injury and monitor damage. Remove the battery pack
before opening monitor case and replacing components. See
instructions in this section for replacing the battery pack.

1. Set the monitor on a static-protected work area.

2. Using a Phillips screwdriver, carefully remove the six screws securing
the handle and monitor casing (refer to Figure 5-1).

CAUTION

Before opening the casing more than one inch in the next step,
disconnect the tube from the pressure transducer shown in
Figure 5-1. Failure to disconnect the tubing at this point may
cause damage to the tubing.

3. Carefully separate the casing by spreading the two halves from the top.

NOTE

Note the dressing of cables and tubing. The Recharger Board lays
in the rear chassis of the monitor with the air pump secured to it.
The Main Board lays in the front chassis.

4. Disconnect the pressure transducer tube.

\ TUBE FROM
PRESSURE TRANSDUCER
gEsC(::LTREI\l(lV(s; ¢ , PRESSURE
HANDLE ¢ / éy TRANSDUCER
|
@) O
O O
|
\/j
2 SCREWS @
SECURING CASE L

Fig. 5-1. Opening the Propag:
Screws and Transducer Tubing
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Propag 100-Series Monitors Section Replacement Procedures

5. Lay the two halves apart.

If you disconnect any cables or unplug any air hoses, note their
proper locations and connection points for referral when
reassembling the monitor casing.

NOTE

The rear chassis is sealed to the front chassis with rubber O-ring
gaskets around the perimeter of the rear chassis. These gaskets can
be reused when reassembling the monitor. Save these gaskets for
that purpose.

=

Closing the Reconnect all disconnected cables and unplugged hoses according to
Monitor Figure 7-1 and Table 7-1 (EL display monitors) or Figure 7-2 and Table
7-2 (LCD display monitors).

2. While closing the monitor casing, check that hoses and cables are not
pinched, and reconnect the pressure transducer tube before completely
closing the monitor casing.

3. Install the two bottom screws.

4. Assemble the handle to the monitor top and install the handle and the
four top screws.

5. Make sure all screws are snug.

6. After reassembly, perform the verification procedures in Section 2.

Replacing the The battery pack should be replaced when it can no longer hold an adequate
Battery Pack charge as described in tiBattery Capacity Testin Section 2. For dual
battery pack service, sé&eplacing the Dual Battery Packbelow.

WARNING

Handle the lead-acid battery pack with extreme caution. The
battery can deliver very high currents, which can cause damage
and burns should it be improperly handled or connected.

1. Using a slotted screwdriver, unscrew the four screws securing the battery
pack cover.

2. Disconnect the battery pack cable from the battery pack.
3. Remove the battery pack from the monitor.

4. Carefully connect the battery pack cable to the new battery pack, noting
the proper polarity of the connection.

5. Fold the excess battery cable wires as shown in Figure 5-2 and place the
new battery pack into the monitor.
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Propag 100-SeriesMonitors

APPEARANCE OF TOP OF
BATTERY MAY VARY FROM
ILLUSTRATION.

BATTERY PACK

o ET T ——

)

PROPER PLACEMENT
OF BATTERY CABLE

BATTERY TERMINALS

[
S

7/

NOTE: TERMINAL SIDE OF BATTERY
SHOWN IN CROSS-SECTION

VIEW OF BATTERY CAVITY

Fig. 5-2. Battery Pack Compartment

WARNING

Use extreme cauion not to pinch the battery wires when
insering the battery pack into the montor. Monitor failure or a
fire can occur if wires get pinched, particularly under the lower
corner of the battery pad.

5. Placethe new batterypackinto the monitor asshown in Figure5-2.

6. Replacethe coverandsecurethe screws

Replacing the The dual batterypackshouldbe replacedvhenit canno longerhold an

Dual Battery
Pack

adequatehage asdescribedn the Battery Capacity Testin Section2. For
single batterypackservice,seeReplacing the Single Battery Pack above.

The dual batterypackis usedin monitorswith printer, SpO2 andCO2
options Batteryreplacemeninstructionsfor optionswith of without
expansbn modulearesimilar. The following instructiors referto
illustrationsin this section.

5-4
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Section Replacement Procedures

Dual Battery in
Expansion Module

11.

Calibration/Maintenance Manual

NOTE

Besides the four screws securing the expansion module to the
monitor, four additional screws secure the rear panel to the
expansion module chassis. Do not remove these screws.

. Using a Phillips screwdriver, remove four screws (identified as A in

Figure 5-11) from the expansion module rear panel.

WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

. Slide the monitor forward until you can disconnect the battery pack

cable from the monitor’s power cable (Figure 5-12). The battery pack
should remain in the expansion module chassis.

. Continue to slide the monitor forward until it can be completely

separated from the expansion module.

. Slide the dual battery pack forward out of the expansion module until

the battery connector can be reached (Figure 5-13).

. Disconnect the battery connector from the expansion module.

. Remove the dual battery pack from the expansion module.

CAUTION

Use care not to pinch the battery cables when inserting the dual
battery pack into the expansion module.

. Connect the battery connector to the expansion module.

. Slide the dual battery pack into the expansion module.

. Slide the monitor onto the expansion module with the battery pack.
10.

With the monitor and expansion module slightly separated, connect the
battery cable to the monitor power cable (Figure 5-12).

Slide the monitor completely onto the expansion module and secure
with the four screws removed earlier.
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Replacing the

5-6

Dual Battery in  Refer to Section 7Diagrams Figure 7-34 (partial 824-0204-XX, Sheet 2)
SpO2 Module when removing or installing the dual battery pack in the SpO2 Module.

1.

N o g A

Using a Phillips screwdriver, remove four screws from the Spodule
rear panel.

WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

. Slide the monitor forward until you can disconnect the battery pack cable

from the monitor’s power cable.

. Slide the monitor forward until it can be completely separated from the

SpO module.

Remove the dual battery pack.

Connect the new dual battery pack cable to the monitor power cable.
Slide the dual battery pack into the battery cavity of the monitor.

Slide the Sp@module onto the monitor and battery.

NOTE
The red and black connector is not connected to the SpGdule.

. Secure the Spomodule with the four screws removed earlier.

The lithium battery maintains programmed defaults and time of day. Without

Lithium the Lithium battery, the values for these items return to the factory settings.
If the power up error messsa¢i¢VALID DEFAULT DATA: TIME/DATE
Battery SETTINGS LOST is displayed, check the lithium battery.

WARNING

The lithium battery used in this monitor may present a fire or
chemical burn hazard if mistreated. Do not recharge,
disassemble, heat above 100°C (212°F) or incinerate. Replace
the battery with Duracell Inc., Cat. No. DL2032 or Matsushita
Electric, Cat. No. BR-2032 only. Use of another battery may
present a risk of fire or explosion.

. Open the monitor casing as described earlier.

Refer to Figure 5-5 for the location of the lithium battery.

NOTE

When removing the battery, do not bend the spring clip on the
battery socket.

. Remove the battery.
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Propag 100-Series Monitors Section Replacement Procedures

4. Measure the battery voltage.
The battery should be replaced if it measures less than 2.9 V.

Replace the battery only with either Duracell, Inc., Cat. No.
DL2032, or Matsushita Electric, Cat. No. BR-2032. See Section 8
for replacement part numbers.

WARNING

Dispose of used battery promptly. Keep away from children. Do
not disassemble and do not dispose of in fire.

5. Close monitor casing as described earlier.

6. Set the time of day and then reprogram the monitor’s defaults by
pressing the DEFAULT button in the Program Menu.

See thePropaq User’s Guide€or more information.

Replacing There are two fuses located on the Recharger Board. Fuse locations are
Fuses shown in Figure 5-3. Fuse F1 protects the recharger input at the ac power
adapter connector. Fuse F2 protects the Main Board power supply input at
the battery line to the Main Board. If the monitor does not turn on but the
BATTERY CHARGING indicator lights when the ac power adapter is
connected, check fuse F2 (3 Amp).
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Fig. 5-3. Fuse Locations
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If the monitor will not accept a charge from the ac power adapter but you
believe the power adapter is functional and you notice that the green
BATTERY CHARGING indicator is off, check fuse F1 (3 Amp).

CAUTION

Fuses are heat sensitive and must be soldered with heat sinks in
place between the fuse body and the solder joint. To avoid
possible burns or component damage, be sure to unplug the ac
adapter and the battery cable (either at the battery itself, or at
P4) before replacing fuses.

See Section 8 for replacement part numbers.

Replacing the  The air filter keeps the air to the cuff relatively clean. If the filter becomes
Air Filter clogged with accumulated dust, smoke, or other debris, the air pump will not
be able to inflate the culff.

The filter is located inside the back half of the monitor casing (Figure 5-4).
Exact placement varies with different models of left side panels. It is tucked
into the back half close to the bleed valve, but can easily be replaced after
the casing has been separated.

1. Open the monitor as described earlier.
Reach into the cavity where the filter is located and slide out the filter.
Remove the tubings from the filter and attach a new filter.

Carefully tuck the filter and tubing back in place.

o~ 0D

Close the monitor as described earlier.

APPROXIMATE
LOCATION OF
AIR FILTER

Fig. 5-4. Location of Air Filter
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Section Replacement Procedures

Replacing Air
Tubing

Replacing
Cables

Refer to Section 7Diagrams Figures 7-47 and 7-48 (partial 824-0230-XX,
Sheets 4 and 5) for plumbing layouts and lengths of tubing. Use the
plumbing configuration appropriate to the side panel option installed. If
plumbing must be replaced, see Section 8 for part numbers.

NOTE

It is normal for the internal plumbing to darken over time from the
dry graphite lubricant expelled from the pump.

Air problems can be due to restricted air flow or air leaks. Restricted air
flow can be due to blocked tubing, a clogged air filter, or more likely,
pinched tubing. Air leaks can be due to tubing and fittings, cuff overpressure
valve, check valve, O-ring gaskets in the cuff hose fittings, or the bleed
valve.

If the monitor displayskKINKED HOSE or BLOCKED VENT messages,
check the following in order:

-+ an obstruction of the cuff vent on the side panel

+ pinched or kinked tubing

+ torn tubing

« the condition of the filter (se®eplacing The Air Filter earlier)

Firmly pull on the air tubing to disconnect it from its respective fitting.
Replace it with the identical length and type of tubing, as noted above.

Figure 7-1 and Table 7-1 (EL display monitors) or Figure 7-2 and Table 7-2
(LCD display monitors) identify the locations of cables and their
connections. Refer to this figure and table when disconnecting and
reconnecting cables.

If you suspect a cable to be faulty, check its continuity on all pins. If you
need to replace a cable, see Section 8 or contact Protocol Systems for part
numbers.

NOTE

When removing a cable, be sure to note the routing. It is important
that the new cable be routed in the same manner.
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Section5eeReplacementProcedures Propag 100-SeriesMonitors

Replacing Thesystemsoftwareis containedn pre-programme®ROMs locatedon the
System Main Boardasshown in Figure5-5. PROMs requirespecialhandlingand

programmingandmustbe replacedat ProtocolSygemsonly. Coniact
Software  Protocolfor moreinformation.

U706
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Fig. 5-5. Location of System Software PROMS
and Lithium Battery

Servicing Air systemintegrity in the CUFF channelis essentiato accurate

i measuremest Leaky cuff fittings or air bladdercancausecuff error
Cuff FlttlngS mesgagesanderroneousuff measwementsA leak ratetestdescribedn the
CUFF Chamel FunctionalVerification procedure Section2, canhelp
identify air leaks.

WARNING

Use of CUFF chanrel with leaking cuff hose fittings may result
in inaccurate non-invasive blood pressue measuements.

Rouine wearto the O-ring gasketlocatedwithin the threadeditting on the
cuff hoserequiresoccasionateplacemenbf the gasketto ensuresystem
air-sealintegrity. Replcegasketaccordingto the following instructions.

1. Disconnectthe cuff hosefrom the monitor'scuff connector

2. Using pliers, pull off the metalfitting from the cuff hoseasshown in
Figure 5-6.

3. Using cutters,cut approximatelyl/2" off the cuff hose.
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Section Replacement Procedures
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CUFF HOSE

PULL FITTING OFF
HOSE AND REPLACE
"O" RING AS SHOWN
IN FIG. 5-8

Fig. 5-6. Replacing Cuff Hose Fittings

in Figure 5-7.

. Remove the knurled nut from the fitting.

The O-ring gasket is now accessible.

Table 8-1 for part number of NIBP O-Ring Kit).

Take care while installing a new O-ring gasket not to “nick” or
otherwise damage the new gasket.

. Reassemble the fitting with the knurled nut and C-clip.

. Press the fitting back onto the cuff hose.

. Using a small screwdriver, remove the C-clip from the fitting as shown

. Remove the O-ring gasket and replace it with one from the kit (see

O-RING INSIDE

HOSE BARB
/ FITTING
PP
O

/ \'
w\/ KNURLED NUT

NIBP COUPLER

C-CLIP

Fig. 5-7. Disassembling the Metal Cuff Fitting
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Section 5-Replacement Procedures Propaq 100-Series Monitors

Replacing This section provides instructions on removing and installing a Main Board.

the Main CAUTION

Board Work only at a static-protected work station while disassembling
the Propag.

The Main Board is secured to the Propaq front chassis by five screws. When
removing the Main Board, note the location of cables and screws and screw
lengths. Handle the protective insulating paper carefully to avoid damaging
it.

Removing Main 1. If an expansion module is attached to the monitor, separate the two
Board according to the procedures 8eparating Expansion Module from
Monitor in this section.

2. Open the monitor as described@pening the Monitor in this
section.

Be sure to disconnect the pressure transducer tubing before opening
the monitor more than two inches.

3. Disconnect all cables from the Main Board (Figure 5-8).

4. Remove the five screws securing the Main Board to the front
chassis. Note that the two longer screws hold the plastic support
spacetr.

Do not attempt to remove the Main Board yet. Although the Main
Board is not secured to the front chassis, it is still connected to the
Main Interconnect board by one or two flexible cables on the back
side of the board.

5. Lift the Main Board about two inches.

CAUTION

The flexible, cables depending on type, to be removed in the
next step have pin connectors that can become bent if the
cables are improperly removed.

6. Reach under the Main Board and carefully disconnect the flexible cable
by using tweezers or needle-nose pliers to pull the cables straight down
away from the Main Board.

Take care not to bend the pins on the ends of the cables.

7. Carefully lift out the Main Board.

Key contact areas are located on the opposite side of the Main
Board. Flexible key contacts from the front panel buttons often
“stick” to the Main Board as it is removed. These flexible contacts
should be removed from the board and set aside.

8. For EL display monitors—to gain access to the components on the
back side of the main board, you must also remove the ESIS shield
board, and/or the small paper insulator.
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DISCONNECT ALL CABLES @ Sg?ﬂEI\_N
ALARM |
LED CAB%
SCREWS
0.5"L @
NOTE: \
FOR CLARITY, LCD BRACE =CAUTION=
BACKLIGHT CABLE AND DO NOT ALLOW SCREWS
EL CABLE ARE NOT SHOWN BRACE TO REST 1.0"L

ON U700

Fig. 5-8. Main Board Screws, Connectors and Cables

The nylon rivets that hold them may be removed by pushing the
center pin back through the spread ends of the rivet with the blade
of a small screwdriver until the spread ends relax enough to allow
the shield board or insulator to be removed. The center pins of the
rivets do not have to be completely removed to achieve this, only
lifted about 0.075". The ground wire connection between the ESIS
shield and main boards must be unsoldered as well. If you are
swapping a new main board for the old one, you must also remove
the nylon bumper located between the transformer and the opto
isolators. The ESIS shield board, paper insulator, bumper and rivets
must all be replaced, or transfered to a new board. Refer to Section
7, Diagrams, Figure 7-42 (partial assembly drawing 824-0211-XX,
Sheet 4).

9. For LCD Display monitors—to gain access to components on the back
side of the main board, you must first remove the large paper insulator
and nylon hardware and save them for return to the old main board, or
for use with a new main board. Refer to SectiorDragrams,Figure
7-43 (partial assembly drawing 824-0218-XX, Sheet 4).
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Installing Main
Board

5-14

CAUTION

When handling the Main Board, do not touch the button contact
surfaces. These surfaces should remain clean and oil-free. If you
do touch them, clean them with a cotton swab dipped in
isopropyl alcohol or freon.

1. For EL display monitors—When installing the EL display main board.

Refer to Section 7Diagrams,Figure 7-42 (partial assembly drawing
824-0211-XX, Sheet 4).

— the large paper insulator is in place and properly fastened to the
Main Interconnect Board with the two plastic fasteners,

— the ESIS shield board and small paper insulator are properly
fastened to the back of the main board,

— the ESIS shield ground wire is soldered,
— the nylon bumper is in place.

. For LCD display monitors—When installing the LCD display main

board. Refer to Section Diagrams,Figure 7-43 (partial assembly
drawing 824-0218-XX, Sheet 4). Check that the large protective paper
insulator is wrapped around the main board, and that the nylon screws
and washers are properly mounted.

. Set the five flexible key contacts in the openings to the pushbutton

housings. The contacts should be centered on the button with the
protrusion entering the button cavity.

Take care that key contacts do not fall out of place when continuing
this procedure.

. Carefully connect the flexible cables to the Main Board.

NOTE

EL display flex cables must be properly Z-folded as shown in
Section 7, Diagrams, Figures 7-44 and 7-45 (partial assembly
drawing 824-0226-XX, sheets 1 and 2) to preserve EMI and
HI-POT performance.

. Check the routing of the alarm LED cable as shown in Figure 5-8.

The routings of these cables are critical to prevent pinching of the
cables when the Main Board is secured to the front chassis.

. Set the Main Board in place, watching the alignment of the flexible key

contacts and Main Board.

NOTE

Using tweezers in the next steps to place the screws can make screw
placement easy.
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CAUTION

Use caution when positioning the plastic brace and tightening
the screws, as described in the next three steps, to avoid
damaging the U700 oscillator located under the brace (see
Figure 5-8).

7. Place the screws in the Main Board, beginning with the two one-inch
screws that go through the plastic brace.

8. Before tightening the screws, check that the brace is in place (not caught
on the lip of U700) and check the routing of the alarm LED cable.

9. Tighten (7 in-lbs) the screws securing the Main Board.

10. Set the Propaq rear chassis next to the front chassis and reconnect all
cables to the Main Board.

11. Close the monitor as describedGiosing the Monitor in this section.

NOTE

To preserve EMI performance, the portion of the large paper
insulator sheet with the foam section on it must be between the
main board and the cables that go from the Main board P3, P4, P5
to the rear chassis.

12. If an expansion module was attached, re-attach it as described in
Attaching the Expansion Modulein this section.

Replacing EL  The EL Front Panel components discussed here are referenced in Section 7,
Front Panel Diagrams Figures 7-44 and 7-45 (partial assembly drawing 824-0226-XX,

sheets 1 and 2).
Components

CAUTION

The EL Display Subassembly cannot be removed without the
possibility of causing damage to the electrically-conductive inner
surface of the EL display filter.

The conductive silicone O-ring gasket between the EL display
module and display filter tends to remove the delicate gold
coating from the filter when the gasket is peeled up.
Furthermore, the gasket seems to stick equally well to the
display module and filter, so that where separation will occur is
uncertain. If electrical contact with the filter is degraded
sufficiently, the display's EMI may interfere with ECG and/or
SpG monitoring if their patient cables pass near the display.

If you find it necessary to disassemble the front panel, first contact Protocol
Systems, Inc., Technical Services Department, for advice.

Do NOT disassemble the EL Display Module.
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Replacing the
Recharger
Board

Removing
Recharger Board

CAUTION

Work only at a static-protected work station while disassembling
the Propag. The Recharger Board is secured to the Propaq rear
chassis by four screws. When removing the Recharger Board,
note the location of cables, plumbing, and screws and screw
lengths.

If an expansion module is attached to the monitor, separate the two as
described irSeparating Expansion Module From Monitor in this
section.

. Open the monitor as described@pening the Monitor in this section.

Be sure to disconnect the pressure transducer tubing before opening
the monitor more than one inch.

. Disconnect all cables from the Main Board (Figure 5-8).

The Propaq front and rear chassis should now be separated. Place
the front chassis off to the side.

Disconnect the air tubing attached to the valves and pump (Figure 5-9).

Disconnect all cables from the Recharger Board as shown in
Figure 5-9. Note cable routing for reinstallation.
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REAR TIE WRAP
FASTENER MUST NOT
DISCONNECT ALL CABLES AT @ A P7 APPLY PRESSURE
BEFORE REMOVING RECHARGER BOARD TOC6
Fig. 5-9. Recharger Board Screws, Connectors & Cables
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Move cables out of the way.
Remove the four screws securing the Recharger Board to the rear chassis.

Carefully lift out the Recharger Board.

© © N O°

Remove the protective insulating paper from the board.

The protective paper should be saved for installing the new
Recharger Board.
NOTE

If the pump needs to be replaced, see replacement instructions in
this section. Return ttnstalling Recharger Boardbelow when
replacement has been done.

=

Installing
Recharger Board

Place the protective insulating paper on the Recharger Board.

2. Move all cables out of the way.

CAUTION

As you set the board in place in the next step, take care around
the power switch. If the Recharger Board binds against the
switch solder points, the solder points can become damaged if
force is applied to the board.

3. Set the Recharger Board in place, carefully routing the cables.

4. Set the screws in place.

o

Align the board and protective insulating paper, and recheck the routing
of all cables.

Tighten all screws.
Reconnect all cabling and plumbing.

Reconnect all cables between the Recharger and Main Boards.

© © N o

Close the monitor as described@iosing the Monitor in this section.

10. If an expansion module was attached, re-attach it as described in
Attaching the Expansion Modulein this section.
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Replacing the

5-18

Pump

Removing Pump

Installing Pump

CAUTION

Work only at a static-protected work station while disassembling

the Propag.

Board in this section.

from the Recharger Board.

Remove the Recharger Board as describedamoving Recharger

. With the Recharger Board out of the rear chassis, unplug the pump cable

New wires and connector are provided with the replacement pump

kit.

. Cut the tie wraps securing the pump to the Recharger Board.

Lift pump from board, and remove old tie wraps from support brackets.

. Slide new tie wraps into support brackets (install wraps from the right).

. Set the pump onto the Recharger Board, oriented so that ports are down

(nearest board and support brackets; see Figure 5-10).

. Secure the pump to the Recharger Board with tie wraps, aligning the

fastener ends and cutting excess ends from tie wraps as shown in Figure
5-10. Position the rear fastener so as to avoid putting pressure on
capacitor C6 (shown in Figure 5-9).

(The tie wrap fasteners must be placed as shown in the figures to
allow the monitor to properly close.)

REAR TIE WRAP FASTENER
(SEE TEXT FOR POSITION)

PULL TIE WRAP
THROUGH FASTENER,
TIGHTEN, AND CUT

OFF EXCESS
FRONT TIE WRAP \
FASTENER
VACUUM ‘ @ %
PORT
N~

—

h

@ "‘ PRESSURE

NOTE: PUMP
FITTINGS ARE
SLIGHTLY OFF
CENTER LINE.
ORIENTATION IS
AS SHOWN.

\

TIE WRAP

PORT

¢———— SUPPORT BRACKETS

RECHARGER BOARD

Fig. 5-10. Proper Pump Orientation

810-0334-01

Calibration/Maintenance Manual



Propag 100-Series Monitors Section Replacement Procedures

4. Plug in the pump cable to connector P7 on the Recharger Board (see
Figure 5-9).

5. Install the Recharger Board as describethstalling Recharger Board
in this section.

6. If an expansion module was attached, re-attach it as described in
Attaching the Expansion Modulein this section.

Replacing the Propaq side panels are complete assemblies requiring only to be set in place,
Side Panels secured, and the cables or plumbing connected.

Side panels are sealed to the Propaq rear chassis with an adhesive O-ring
gasket. A new gasket is provided with the new side panel kit. Refer to
Section 7 Diagrams Figure 7-46 (partial 824-0230-XX, Sheet 3) when
removing or installing side panels.

Removing Side 1. Open the monitor as described@pening the Monitor in this section.
Panels

2. To Remove Right Side Panel+emove the Recharger Board as
described irRemoving Recharger Boardin this section; cut and
remove the tie wrap securing the coil connected to the side panel.

Remove the two right side panel clamps. They can be removed by
inserting the end of a needle-nosed pliers in the small hole in the
end of the clamp and pulling outward. See step 4.

3. To Remove Left Side Paneldisconnect plumbing at the pump and
valve; disconnect the cables between side panel and Main Board.

Remove the U-shaped clamp that secures the left side panel
assembly. Place the end of a flat-bladed screwdriver between the
metal clamp and the side panel assembly and rotate the screwdriver
to loosen the clamp. Using a long-nosed pliers, slide the clamp free.

4. Carefully press the side panel out of the rear chassis. There is an
adhesive O-ring gasket around the side panel which requires
considerable force to separate. DO NOT pry against components!!

5. If replacing the left side panel, disconnect all plumbing from the side
panel. Note cable routing for reinstallation.

Save the plumbing for reconnection to the new side panel.

=

Installing Side . Clean all O-ring gasket material from the rear chassis where the side
Panels panel is to be installed. (The adhesive side of “duct tape” can be used to
pull away old gasket residue.)

2. On the new side panel, remove the protective paper from the gasket
attached to the side panel.
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NOTE

Uncovering the protective paper exposes the adhesive on the O-ring
gasket. Do not touch or otherwise contaminate the adhesive, or the
adhesive may not properly seal the side panel.

3. Set the side panel in place. Slightly bend up wires at the left side panel
P1 and P2 pressure connector pins to allow proper fit.

Make sure the side panel sets all the way in place (it should be
flush with the exterior of the rear chassis). If not properly fitted, the
clamp securing the side panel will not be allowed to seat.

4. Apply slight pressure to seal the side panel in the rear chassis.

CAUTION

Do not force the clamp in the next step. Forcing it may damage
the side panel or rear chassis.

5. Carefully slide the clamp(s) in place. Detent(s) must press against plastic
chassis.

If the clamp requires excessive pressure to slide in place, remove the
clamp and check the side panel to be sure it is completely seated.

6. Connect all plumbing and cables. Refer to Figure 7-1 and Section 7,
Diagrams Figures 7-46, 7-47, and 7-48 (partial 824-0230-XX, Sheets 3,
4, and 5) for proper connections.

7. If installing the right side panel, install a new tie wrap inside the rear
chassis, dress coil leads as shown in 824-0230-XX, Sheet 5, and secure
the coil to the side panel.

To preserve EMI performance the cables must be routed as follows:

— the cables leading to P3 and P5 of the main board must be routed
over the top of the right side panel assembly

— the cable to P4 of the main board must be routed under the
bottom of the right side panel assembly

Install the Recharger Board as describednstalling Recharger
Board in this section.

8. Close the monitor as described@tosing the Monitor in this section.

9. If an expansion module was attached, re-attach it as described in
Attaching the Expansion Modulein this section.
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Section Replacement Procedures

Separating
Expansion
Module From
Monitor

The Monitor is secured to the expansion module with four screws as shown
in Figure 5-11. Also refer to Section Diagrams,Figure 7-37 (partial
824-0208-XX, Sheet 4).

NOTE

Besides the four screws securing the monitor, four additional screws
secure the rear panel to the expansion module chassis. Do not
remove these screws.

Using a Phillips screwdriver, remove four screws (identified as A in
Figure 5-11) from the expansion module rear panel.

WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

. Slide the monitor forward until you can disconnect the battery pack cable

from the monitor’s power cable (Figure 5-12).
The battery pack should remain in the expansion module chassis.

. Slide the monitor forward until it can be completely separated from the

expansion module.

The expansion module can now be disassembled according to the
instructions in this section.

CAUTION

Further disassembly of the Propaqg or expansion module should
be done at a static-protected work station. See the static
discharge warning at the beginning of this section.

TO REMOVE EXPANSION MODULE FRONT PANEL.
C B\ C NYLON PHILLIPS SCREW
O ©® O E  SECURES REAR PANEL TO
D EXPANSION MODULE CHASSIS.

PHILLIPS SCREWS SECURE
MONITOR TO EXPANSION MODULE.

TAMPER—-PROOF SCREW
B SECURES REAR PANEL TO
EXPANSION MODULE CHASSIS.

A PHILLIPS SCREWS SECURE
@ C  REAR PANEL TO EXPANSION
D

®rm
® >
(m]

®

TAMPER—-PROOF
SCREW REQUIRES
SPECIAL TOOL

MODULE CHASSIS.
D PHILLIPS SCREWS SECURE

Calibration/Maintenance Manual

Fig. 5-11. Expansion Module Securing Screws
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AttaChing The following information describes how to attach an expansion module to a
Expansion Propag monitor.

Module WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

1.Slide the assembled monitor onto the expansion module as shown in Figure
5-12.

2.With the monitor and expansion module separated a few inches, connect
the battery cable to the monitor power cable as shown in Figure 5-12.

3.Slide the monitor completely onto the expansion module.

4.Secure the monitor to the expansion module with the four screws removed
earlier.

BATTERY MONITOR
CONNECTOR

NOTE:
APPEARANCE OF BATTERY
MAY VARY FROM
ILLUSTRATION.

Fig. 5-12. Disconnecting Monitor From
Expansion Module/Battery Pack
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Opening
Expansion
Module

1.

2.
3.

NOTE
The expansion module rear panel is secured to the expansion
module chassis by four screws (Figure 5-11). One of these
screws is a tamper-proof screw (indicated as B in Figure 5-11)
that requires a special tamper-proof screwdriver tip to remove.
(See Table 3-2).

Separate the expansion module from the monitor as described in
Separating Expansion Module From Monitor in this section.

WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

Carefully slide out the battery pack from the expansion module chassis.

Disconnect the battery pack cable from the expansion module power
connector (Figure 5-13).

APPEARANCE OF BATTERY

BATTERY CONNECTOR

NOTE

MAY VARY FROM
ILLUSTRATION.
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Fig. 5-13. Disconnecting Battery from Expansion Module
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5-24

Closing
Expansion
Module

4. Set the battery pack aside.

5. Using the special tamper-proof screwdriver, remove the tamper-proof
screw from the expansion module rear panel.

6. Remove the remaining three Phillips screws.
Note the lengths and positions of the three screws.

7. Remove the expansion module rear panel from the chassis.

NOTE

The rear panel is sealed to the chassis with rubber O-ring gaskets
around the perimeter of the rear panel. These gaskets can be reused
when reassembling the expansion module. Save these gaskets. Also
spacers shown in Figure 5-14 may not be secured to the rear panel
and can fall out. As the unit is disassembled set aside the spacers
for reuse during reassembly.

Further disassembly of the expansion module can now be done according to
the procedures in this section.

CAUTION

Work only at a static-protected work station while disassembling
the expansion module any further.

Make sure all cables are in place and the O-ring gaskets removed earlier are
available.

CAUTION

Work only at a static-protected work station while handling the
expansion module.

1. Set the rubber O-ring gaskets in their proper places as shown in Figure
5-14.

2. Carefully set chassis onto rear panel, seeing that no O-ring gasket slips
out of its channel and becomes pinched between rear panel and chassis.

CAUTION

To prevent damage to expansion module chassis, make sure that
the spacers are in place as shown in Figure 5-14. The chassis
may crack if screws are tightened without the spacers in place.
Note that the 5 upper spacers are not used when the2SpO
module is present.

3. With the rear panel in place, insert the three Phillips screws and the

tamper-proof screw (as shown in Figure 5-11) and tighten.

4. Set the battery pack on the rear chassis, leaving enough clearance to

connect the battery pack cable to the expansion module power connector
(Figure 5-13).
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O-RING GASKETS IN
GASKET CHANNELS

NO SPACERS
ARE USED WITH
SPO2 OPTION

_ SPACERS

Fig. 5-14. Expansion Module Rear Panel Gasket Channels
and O-Ring Gaskets
5. Connect the battery pack cable to the expansion module power connector.
6. Slide the battery pack into the expansion module chassis.

7. Install the monitor as described Aitaching Expansion Module in this
section.

Replacing the This section provides instructions on removing and installing the printer
Printer mechanism and printer main board. These two components are provided as a
replacement unit called the printer assembly.

Removing Printer Remove the printer assembly according to the following instructions.

CAUTION

Work only at a static-protected work station while disassembling
the expansion module.

1. Separate the monitor and expansion module as descrilfgejpiarating
Expansion Module From Monitor in this section.

2. Open the expansion module as describe@pening Expansion
Module in this section.

3. Remove the expansion module front panel as describ&#moving
Expansion Module Front Panelin this section.
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4. Disconnect the battery cable from P150 and the SCP/printer cable from
P140 on the printer main board. Refer to Sectioiadgrams Figure
7-39 (partial 824-0208-XX, sheet 6—SpOption with printer) or Figure
7-40 (partial 824-208-XX, sheet 7—CG@ption with printer).

ol

. Completely open the paper door.

(o]

. Remove the paper from the printer.

\‘

. Carefully slide the printer assembly out the front of the chassis,
noting the proper positioning of the paper door mechanism shown in
Figure 5-15.

Installing Printer 1. Completely open the paper door.

N

. Turn the printer assembly so the printer mechanism is on the bottom and
the printer main board is on top.

w

. On the printer assembly, make sure the swivel bracket (labeled “Print
Head Latch” in Figure 5-15) is down.

N

. Carefully slide the printer assembly into the guides as shown in
Figure 5-15, noting that the paper door pin slides into the print head
latch on the printer mechanism.

N ' /D—OOR PIN
\ d ’/.

N \ 4 DURING ASSEMBLY,

. NOTE PROPER
POSITIONING OF
PRINT HEAD LATCH DOOR PIN & PRINT
HEAD LATCH

Fig. 5-15. Installing Printer Main Board Into
Expansion Module
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5. Connect the battery cable and SCP/printer cable to the printer main
board. It is important to properly dress the cables. Refer to Section 7,
Diagrams Figure 7-39 (partial 824-0208-XX, sheet 6—Sp@ption
with printer) or Figure 7-40 (partial 824-208-XX, sheet 7—£@aption
with printer).

6. Replace the expansion module front panel as describbtitalling
Expansion Module Front Panelin this section.

7. Close the expansion module as describe@lwsing Expansion Module
in this section.

8. Attach the expansion module to the monitor as describékdtaching
Expansion Modulein this section.

Replacing  The front panel contains the printer buttons. Like the rear panel, the front is
Expansion sealed to the chassis with a rubber O-ring gasket. This gasket can be re-used

when replacing the front panel.
Module Front

Panel The expansion module front panel is attached to the chassis with four
screws. The expansion module does not need to be separated from the
monitor to replace the expansion module front panel.

Removing 1. Remove the four screws (D) shown in Figure 5-11.
Expansion Module
Front Panel 2.Separate the front panel from the chassis, disconnecting the front panel
cable from the expansion module button board.

Note the rubber O-ring gasket that seals the front panel to the
chassis. This gasket should be saved for re-installing on the front
panel.

Installing 1. Replace the rubber O-ring gasket in the front panel channel.
Expansion Module
Front Panel 2. Connect the front panel cable to the expansion module button board.

3. Attach the front panel to the chassis making sure the O-ring gasket does
not become pinched between the front panel and chassis.

4. Lay the expansion module on the front panel to keep the front panel in
place.

5. Insert four screws securing the front panel to the chassis.
6. Again check that the O-ring gasket is in place and not pinched.

7. Tighten the screws.
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Replacmg The expansion module button board has electrical contact areas that detect
Expansion when an expansion module button is pressed. The front panel buttons are
identical to the monitor buttons with the plastic button and flexible contact
Module that touches the contact area on the button board when a button is pressed.
When replacing the buttons or button board, refer to Sectidiagrams
Button Board Figures 7-35 and 7-36 (partial 824-0208-XX, sheets 2 and 3).
and Buttons

Removing Button 1. Remove the expansion module front panel as describ&gimoving
Board and Buttons Expansion Module Front Panelin this section.

2. Remove the two screws securing the button board to the front panel.

3. To remove the button board, slide a screwdriver between the board and
the expansion module front panel near BRINTER READY LED and
lift to release the LED from its lens housing.

4. Remove the button board.

The flexible contacts may attach themselves to the button board
contact areas. The flexible contacts can simply be lifted from the
board.

NOTE

Do not touch the contact areas on the button board or the contact
inside the flexible contacts. Touching these areas may deposit oil on
them, reducing the ability of the parts to make electrical contact. If
you do touch these areas, clean them with isopropyl alcohol or
freon.

5. Each button is held with a Phillips screw.

Installing Button 1. If buttons were removed, reinstall as shown in Figures 7-35 and 7-36.
Board and Buttons

Set the flexible contacts in place over buttons shown in Figure 5-16.
Set the button board in place over the buttons.

Secure the button board with the two screws.

a k~ 0D

Install the front panel as describedlivstalling Expansion Module
Front Panel in this section.
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!
BUTTONS @
|

Rl ©

Fig. 5-16. Expansion Module Front Panel (Rear View)

Separating The monitor is secured to the Sp@odule with four screws as shown in
Sp02 Module Section 7 Diagrams,Figure 7-34 (partial 824-0204-XX, Sheet 2).

From Monitor

1. Using a Phillips screwdriver, remove the four screws and eight washers
from the SpO2 module rear panel (Figure 7-34).

WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

2. Place the monitor face down on the work surface.

NOTE
When the Sp@®module is removed, the battery will remain in the
monitor cavity.
3. Slide the Sp@module forward until it can be completely separated from
the monitor and battery.

The SpQ module can now be disassembled according to the
instructions in this section.

CAUTION

Further disassembly of the Propaq should be done at a
static-protected work station. See the static discharge warning at
the beginning of this section.

Calibration/Maintenance Manual 810-0334-01 5-29



Section 5-Replacement Procedures Propaq 100-Series Monitors

Attaching the The following information describes how to attach an Sp»dule to a
Propag monitor. Refer to Section Biagrams,Figure 7-34 (partial
SpO2 Module 824-0204-XX, Sheet 2).

WARNING

The Propaq sealed lead-acid battery pack is capable of quickly
delivering dangerously high currents if improperly handled,
misused, or abused. These current levels may burn skin or
damage the Propag. Use extreme caution when handling the
battery pack in the next steps.

1. Verify that the continuous O-ring gasket (shown in Figure 5-17) is in
place.

2. Slide the Sp@module completely onto the monitor and battery as
shown in Figure 7-34.

3. Secure the monitor to the Sp@odule with the four screws removed
earlier.

Opening the Refer to Section 7Diagrams Figure 7-33 (partial 824-0204-XX, Sheet 1).
Sp02 Module 1. Separate the SpOnodule from the monitor as describedSeparating
SpO2 Module From Monitor in this section.

Two tabs secure the Sp@nodule rear panel to the Sp@nodule
chassis (Figure 5-17).

2 .Using a small screwdriver or your finger, press on each of the tabs inside
the SpQ module chassis (Figure 5-17) while applying pressure to
separate the rear panel from the chassis. (When separating rear panel
from chassis, make sure that side panels remain seated in rear panel.)

3. Once the tabs allow the rear panel to be removed, separate the rear panel
from the chassis.

NOTE

The rear panel is sealed to the chassis with rubber O-ring gaskets
(Figure 7-33). These gaskets can be reused when re-assembling the
SpQ module. Save these gaskets.

L] ~ Mo |
© continuous | ©
O-RING
GASKET o]

RELEASE TABS

1. &N
») G

Fig. 5-17. Securing Tabs
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Further disassembly of the Sp@odule can now be done according to the
procedures in this section.

CAUTION

Work only at a static-protected work station while disassembling
the expansion module any further.

Closing the Refer to Section 7Diagrams Figure 7-33 (partial 824-0204-XX, Sheet 1).

SpO2 Module
CAUTION

Work only at a static-protected work station while assembling
the expansion module.

1. If necessary, set the rubber O-ring gaskets in their proper places as
shown in Figure 7-33.

2. Carefully set the rear panel onto the chassis, watching that no O-ring
gasket slips out of its channel and becomes pinched between rear panel
and chassis.

3. Press the rear panel onto the chassis until the tabs snap in place to secure
the two pieces.

4. Attach the monitor as described Attaching the SpO2 Modulein this
section.

Replacmg the The following instructions describe how to replace the two Spidcuit
Sp02 Circuit boards in the Sp®Module and in the Expansion Module without the £0
option. Instructions for replacing Sp®oards in an Expansion Module with
Boards the co option are described iReplacing CO2/SpO2 Circuit Boardsin
this section.

For SpQ Module installations refer to Section Djagrams Figure 7-33
(partial 824-0204-XX, Sheet 1).

For SpQ Expansion Module installations refer to SectiorDiagrams
Figure 7-39 (partial 824-0208-XX, Sheet 6).

CAUTION

When replacing the SpCrircuit boards, remove both circuit

boards with the patient connector side panel still connected.
Attempting to disconnect the patient connector side panel from
the SpQ circuit board before removing both circuit boards with
the side panel can damage the flex-cable between the side panel
and the Sp@ circuit board.
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Removing SpO > 1. Open Sp@ Module or Expansion Module as described above.

Circuit Boards

Installing the SpO 2
Circuit Boards

5-32

CAUTION

In the next step, the connector securing clips are fragile and
will break if not handled carefully.

Disconnect the expansion cable and printer main board cable from the
SpO SCP board by carefully releasing the securing clips and unplugging
the connectors. See Figure 7-33 (without printer or@ptions) or

Figure 7-39 (with printer but without Cg).

Disconnect the speaker cable from the SCP board.
Remove the speaker side panel from the chassis.

Remove the two screws securing the SCP board ane Bpé&rd to the
rear panel.

. Carefully lift out the two circuit boards and patient connector side panel

as a unit. (The side panel easily slides out.)

Using equal pressure on both sides of the connector, carefully disconnect
the patient connector side panel connector from the Spuit board.

. Disconnect the two circuit boards by carefully pulling them apart.

Refer to Figure 7-33 or 7-39.

=

N oo g A

Plug the two circuit boards together.

Connect the patient connector side panel connector to the 8psit
board.

Set the two circuit boards and side panels in place, making sure that the
boards are seated on the support tabs.

Secure the boards with the two screws removed earlier.
Reconnect the printer and expansion cables to the SCP board.
Close the Sp@module or Expansion Module as described above.

Attach the monitor to the SpOnodule or expansion module as
described above.
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Replacing the The following instructions describe how to replace the twoSpOp
COz/SpOz circuit boards in the Expansion Module with the £€@ption. Instructions
. . for replacing Sp@ boards in Sp@Module and Expansion Module without
Circuit Boards the co option installed are described aboveReplacing SpQ Circuit
Boards in this section.

Refer to Section 7Diagrams Figure 7-40 or 7-41 (partial 824-0208-XX,
Sheets 7 or 8, with or without printer, respectively) when removing or
installing the CQ/SpO circuit boards.

CAUTION

When replacing the C&SpQ circuit boards, remove both

circuit boards with the patient connector side panel still
connected. Attempting to disconnect the patient connector side
panel from the Sp®circuit board before removing both circuit
boards with the side panel can damage the flex-cable between
the side panel and the SpQircuit board.

Removing the 1. Open Expansion Module as described above.
CO2/SpO: Circuit

Boards —_—
CAUTION

In the next step, the connector securing clips are fragile and
will break if not handled carefully.

Refer to Figure 7-40 (with printer) or Figure 7-41 (without printer)
while performing the following steps.

2. Disconnect the expansion cable and printer main board cable from the
CO2 board by carefully releasing the securing clips and unplugging the
connectors.

Carefully unplug the flex-cable connector J5 from thex@Oard.
Disconnect the speaker cable from thexd@ard.

Remove the speaker side panel from the chassis.

o 0 k&~ w

Remove the three screws securing thee®@ard and Sp®(Minisoom)
board to the rear panel.

7. Carefully lift out the two circuit boards and patient connector side panel
as a unit. (The side panel easily slides out.)

8. Using equal pressure on both sides of the connector, carefully disconnect
the patient connector side panel connector from the Spnisoom)
circuit board.

9. Disconnect the two circuit boards by carefully pulling them apart.
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Propag 100-Series Monitors

5-34

Installing the
CO2/Sp0O: Circuit
Boards

Replacing
Side Panels

Refer to Figure 7-40 (with printer) or Figure 7-41 (without printer) while
performing the following steps.

© N o o &

Plug the two circuit boards together.

Connect the patient connector side panel connector to the 8psit
board.

Set the two circuit boards and side panels in place, making sure that the
boards are seated on the support tabs.

Secure the boards with the three screws removed earlier.
Reconnect the flex-cable connector J5 to the G@ard.

Reconnect the printer and expansion cables to thglso@rd.

Close the Sp@module or Expansion Module as described above.

Attach the monitor to the SpOnodule or expansion module as
described above.

The side panels easily slide out once the chassis and rear panel are
separated. If the patient connector side panel is being replaced, this side
panel and the two circuit boards must be removed together before
disconnecting the side panel from the circuit board. Beplacing the

SpOz Circuit Boards or Replacing the CO2/SpQ Circuit Boards earlier.

If the speaker side panel is being replaced, simply separate the chassis and
rear panel as described earlier in this section, disconnect the speaker from
the SCP or C@board, and slide out the speaker side panel.
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Section 6

Theory of Operation

Introduction  This section provides descriptions of the basic Propaq Series electronics and
of three options: Printer, Pulse Oximetry (SpO2), and Capnography)(CO

This section is intended as an aid to servicing at the replaceable-module
level, and contains only system-level and functional-level circuit descriptions.

Detailed circuit descriptions are included only in thehematics &

Drawings Setind options sections, which are orderable separately (see
Section 1 for ordering information). Detailed circuit descriptions provide the
technician with an extensive description of the Propaq circuitry and describe
the parts needed to make repairs at the component level.

When replacing modules or components, refer to SectidReplacement
ProceduresParts numbers for replaceable parts are located in Section 8.

NOTE

Repair or replacement of the surface-mounted electronic
components in the Propag monitor should only be done by
technicians trained to service and repair surface-mount technology
electronics. Protocol Systems, Inc. maintains authorized Propaq
repair facilities. Contact Protocol Systems, Inc. for more
information.

Disassembly and handling of the internal components of the Propaq
monitors should be done only at a static-protected workstation. Please read
the following warning to protect your equipment.

Propaq monitors are manufactured with statlc-sensmve CMOS
devices. All calibration, service, and repair must be done at a
static-protected work station. Failure to protect against damage due
to static discharge may reduce monitor operation life and increase
repairs. The monitor should be placed in a static- protected work

area, whenever the case is open and the internal electronics are
exposed.
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Propag 100-Series Monitors

NOTE

There are two different options of Propaq Recharger Boards— one
for the LCD display option, and one for the EL display option. See
Table 6-1 for related drawing, board, and assembly numbers.

There are three different versions of Propaq Main Board. (The
version is determined by part number of the main board, not by
serial number.) The different versions reflect changes in the ECG
pacer detector, in the method of changing the display clock
frequency for LCD vs EL display, and in the method of cabling for
LCD displays. All board versions are covered in this manual with
the differences appropriately noted. See Table 6-1 for related
drawing, board, and assembly numbers.

00

00

00

00

Table 6-1
Schematic, Board, Assembly, Drawing, and Service Kit Part Numbers by Board Type
Main Brd | Main Brd | Main Board
First Second | Third Design | EL Option LCD Option Inter- SpO
Design Design (EL and Recharger Recharger Connect Printer SCP CO2
(EL) (EL) LCD) Board Board Board Board Board Board
Schematic | 800-0023-00 800-0023-02 800-0023-01  800-0034-00800-0033-00 | 800-0015-00 800-0024-00 800-0008-P0 800-0032-
# 800-0038-00 | 800-0039-00
3rd Design 3rd Design
Bare 030-0018-00 030-0018-00 030-0030-01]  030-0032-00030-0032-00 |030-0016-00 030-0023-00 030-0008-P0 030-0024-
Board # 030-0036-00 | 030-0036-00
3rd Design 3rd Design
*1st 031-0018-00 031-0018-01 031-0040-00 031-0042-00031-0043-00 |031-0016-50 031-0025-01 031-0010-02 031-0029-
Level 1st Design 1st Design
Assy # 031-0042-01 | 031-0043-01
2nd Design 2nd Design
031-0046-00 | 031-0047-00
3rd Design 3rd Design
2nd 032-0007-00032-0007-02032-0006-00 | 032-0009-00 | 032-0008-00 Not Not Not Not
Level English English LCD Applicable | Applicable | Applicable | Applicable
Assy # |Language |Language |032-0007-01
only only EL
1st Level | 824-0197-00 824-0197-00 824-0242-00  824-0246-00824-0247-00 |824-0228-00 824-0203-00 824-0108-01 824-0223-
Assy 1st Design 1st Design
Dwg # 824-0246-01 | 824-0247-01
2nd Design 2nd Design
824-0261-00 |824-0260-00
3rd Design 3rd Design
2nd 824-0211-00 824-0211-00824-0218-00 | 824-0243-00 824-0243-00 Not Not Not Not
Level EL only EL only LCD Applicable | Applicable | Applicable | Applicable
Assy 824-0211-01
Dwg # EL
Service Not Not 020-0224-xx | 020-0227-xx 020-0226-xx Not Not Not 020-0286-xx
Kit Part | Applicable | Applicable | LCD Applicable | Applicable | Applicable
Numbers 020-0225-xx
EL
*First level circuit board assembly number is printed on board.
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Propag Monitor

System Refer to Section 7Block Diagrams and Cablingrigure 7-27,
Description SYSTEM-LEVEL BLOCK DIAGRAM. The Propaq series electronics
consist of the monitoring electronics, the power system electronics, and the
cuff pneumatics system.

Monitoring  The monitoring electronics perform these vital functions:
Electronics

+ acquire the physiological signals through coupling devices (electrodes,
tranducers, and probes),

- convert the signal to computer data,

+ process the data for display and alarm monitoring,

- display the data and any alarm conditions

- convert the data to analog signals for analog output

Although a Propag monitor operating on internal battery power is totally
isolated from any ac mains source, precautions have been taken to isolate
the patient side of the monitoring electronics from other parts of the monitor.
Isolation is achieved through a transformer and optical couplers that provide
the required electrical isolation in accordance with current medical
electronics standards. This isolation barrier is clearly indicated in Figure
7-27, SYSTEM-LEVEL BLOCK DIAGRAM.

The isolation barrier divides the monitoring electronics into two parts. The
isolated side performs patient signal acquisition through various patient
channels, signal multiplexing, analog-to-digital conversion, and data
processing and storage (ISO CPU). The non-isolated side controls the
display of data, the output of analog data, and the pump and valve for NIBP.
(For most functions of NIBP monitoring, the isolated processor is the master
processor, and the non-isolated processor is the slave processor.)

Except for the NIBP channel, all patient inputs are electrical. The NIBP
channel contains a pressure transducer that converts the cuff pressure to an
electric signal for analog-to-digital conversion and processing.
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NIBP Pneumatics

Power Electronics

Cuff pressure is increased by pumping air into the cuff using a pump and
decreased by bleeding the air through a primary electromechanical valve.
Cuff pressure is monitored using a transducer to convert the pressure to an
electrical signal. Pump and primary valve control is through the non-isolated
CPU subsystem.

When the pump runs, the primary valve is closed so air is contained in the
cuff. With the pump off and the primary valve closed, a one-way check
valve keeps air from leaking back through the pump and deflating the cuff.

To bleed the cuff, the pump remains off and the primary electromechanical
valve is opened to allow air to escape to the cuff vent on the left side of the
monitor.

A second electromechanical valve (normally closed) and second pressure
transducer with a comparator provide a backup safety system to deflate the
cuff even during monitor faults.

An air filter between the cuff vent and the air system removes particulates
from the air system.

The Propaq monitors operate from an internal battery. A switching power
supply draws energy from the battery for the monitoring electronics and
supplies the necessary current at several different regulated and unregulated
voltages. Power sources to isolated patient electronics are isolated from the
battery and ac mains source.

The Propaq ac power adapter may be plugged in during normal monitor use.
The ac adapter provides direct current to a recharger circuit in the monitor
for battery recharging. Battery charging occurs whenever the ac power
adapter is connected and energized, regardless whether the Propaq is turned
on or not.
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Functional
Description

Power Distribution

Cabling Diagrams

Circuitry in the Propagq is divided into four major groups. They include the
isolated patient circuits, display circuitry, main power supply and battery
recharger.

The isolated patient circuits, as shown in Figure 7-28, ISOLATED PATIENT
CIRCUITS BLOCK DIAGRAM, contain the analog input circuits, an

analog to digital converter, and a microprocessor with associated
components.

The non-isolated circuitry as shown in Figure 7-29, NON-ISOLATED
CIRCUITS BLOCK DIAGRAM, includes the display microprocessor,
display controller, analog output and serial interface. Optical coupling is
used to transmit information across the main patient isolation barrier.
Operation of the monitor is controlled by 5 soft keys located below the
display. The display microprocessor will label the keys and decode the key
strokes.

Block diagrams of the EL and LCD display modules are shown in
Figure 7-30, DISPLAYS BLOCK DIAGRAM.

Power for the isolated and non-isolated circuitry is supplied by the main
switching power supply shown in Figure 7-31, EL RECHARGER &
POWER SUPPLIES/DISTRIBUTION DIAGRAM. A specially constructed
transformer, T601, is used to bridge the patient barrier and supply power to
the isolated patient circuits. Voltages unique to the EL display or the LCD
display are generated on the Recharger Board for the appropriate display
option.

The battery recharger for the EL option, shown in Figure 7-31, EL
RECHARGER & POWER SUPPLIES/DISTRIBUTION DIAGRAM,

supplies current to recharge the internal batteries. The battery recharger for
the LCD option, shown in Figure 7-32, LCD RECHARGER BLOCK
DIAGRAM, operates identically. Both recharger board options contain
redundant shutdown circuits for control of the NIBP valves and pump. The
recharger will operate from a 10 to 32 V, 10.5 W dc source. Several external
power adapters are available from Protocol for operating the Propaq
monitors from a variety of mains ac power sources. Use only ac power
adapters that are approved for medical applications (e.g., UL544) when
operating the monitor from an ac power source.

Several regulated and unregulated power sources in the Propaqg series
monitors provide power to several monitor circuits. A power distribution
diagram (Figure 7-31) shows the distribution of current from these power
sources.

Figures 7-3 through 7-26 show the cabling and cables for the Propaq series
monitors.
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Expansion Module and Printer

6-6

System
Description

Overview

Print Head

Functional
Description

The printer shares battery power with the monitor, but contains its own
power supply. The printer processor communicates with the monitor’s
processor over the IPC bus through the expansion connector and cable.

The Expansion Module is designed to house the Propaq Printer and other
circuit boards for additional parameters. The main circuit board in the
Printer is the Printer Main Board. The schematic of this circuit board
consists of six sheets (Schematic number 800-0024-00) and is provided in
the Schematics & Drawings SeAn additional circuit board (key panel) in
the expansion module with printer front chassis contains the push buttons
and LED.

The Printer Main Board is attached to the printer mechanism and should be
replaced as a unit with the printer mechanism if repair is needed. The unit is
called the printer module.

The Printer Main Board connects to the Propaq, the battery pack, the push
buttons on the expansion module front panel, the printer mechanism (motor
and print head), and the paper out and head up sensors.

Although the printer has local processing power using an 80C552
microprocessor, the printer receives print data and control information from
the Propaq, and the printer sends data to the Propag. Communication
between the two systems (Propaq and printer CPUs) is done by sending and
receiving data packets over serial communication lines.

The print head assembly contains 5 segments consisting of 64 thermal
printing dots each, a 320-bit shift register, and a 320-bit latch. The 320
printing dots cover the width of the printer paper (1 row). Forty bytes of
print data are clocked one byte at a time into the shift register from the
Printer Main Board. Once the data has been clocked in, it is copied to the
latch by a latch enable control signal. Upon printing, only one segment is
enabled at one time to conserve power. All segments are enabled within a
5.7 ms period. The enable period of each segment depends on the head
temperature, which is sensed by the CPU through a head temperature
sensing circuit. The paper moves a column width in the time of one print
cycle.

The Printer Main Board consists of five functional blocks: Printer CPU,
Printer Driver, Printer Logic, System Power, and Printer Power. (See

Figure 6-1.) These blocks are interconnected by several control lines and
buses. External to the main board are the key panel housed in the expansion
module front chassis and the printer motor and print head, both parts of the
printer mechanism.
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Fig. 6-1. Printer Functional Block Diagram

The Printer CPU block receives data and control information from the

Propaq and sends data to circuits that control the functions of the printer.

The Printer Driver controls the motor speed. and monitor the print head
temperature, interfaces with the Propaq, and writes print head data (numerics
and waveform data) to the print head. The circuits which sense when paper

is out

The Printer Logic interfaces with the Propaq and, having been processed by
the CPU, writes the print head data to the print head.

The System Power block provides several dc power supplies to the printer.

The Printer Power block provides the +24 V printer power supply.
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Pulse Oximetry Option (SpO 2)

System
Description

Overview

The Propaq pulse oximetry option (Spardware includes two circuit

boards, a side-panel D connector, and related hardware. The pulse oximetry
option is installed either in the pulse oximetry option module attached to the
rear of the monitor or in the expansion module when the printer or the CO
options are also present.

The two circuit boards include the Sp@ommunications Processor (SCP
Board) and the Sp©Board. The Sp@Board provides all necessary

circuitry to receive and process oxygen saturation data from the NELLCOR
oxygen sensor. The SCP Board prepares the data for processing by the
monitor’s processor, and it handles all communications with the monitor.
The SpQ Board also sounds (drives) the Sp€peaker.

This section gives a detailed circuit description on the pulse oximetry

option. For cabling information, see SectionBlpck Diagrams and

Cabling See Section 5 for details on opening and closing the expansion
module. Details include replaceable module removal/replacement procedures.

The SpQ option hardware consists of the following items:
« monitor/option interface circuit board (SCP board)

+ SpQ circuit board,

+ side-panel connector (9-pin D connector),

+ SpO: speaker,

- the SpQ case attached to the rear of the monitor when no expansion
module option (Sp@or CQ) is also present,

- in the case of the printer, the expansion module case attached to the
bottom of the monitor.

As shown in Figure 6-2, the SpGignal provided by the oxygen transducer

or sensor is first processed by the Spsrcuit board where it is converted

to digital data, then that data is passed to the SCP board where it is prepared
for transmission to the Propag monitor’s main microprocessor. If both pulse
oximetry and the printer are installed, the Sp&ption is installed in the
expansion module. If the pulse oximetry alone is installed, an2Syafion

case is installed onto the rear of the monitor.

With the addition of Propaq options (Pulse Oximetry and/or printer), the
single monitor battery was replaced with a dual battery pack containing two
identical, lead acid batteries. This battery pack provides all power to the
monitor and any added options. An Sp@ption isolated power supply,
powered by monitor batteries, resides on the SCP board, supplying power to
the SpQ circuits. If the SpQ option is part of the expansion module, the
SpO power supply does not provide power to the printer in the expansion
module. The printer circuit board provides power to the printer.
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Fig. 6-2. SpO2 System Block Diagram

A connector on the side panel allows connection of an oxygen transducer (to
the 9-pin D-type connector) directly to the Propag. A V-I converter located

on the SpQ@ circuit board allows direct connection of the transducer to the
Propag.

Oxygen Transducers The NELLCOR oxygen transducer (see Figure 6-3) senses oxygen content
of functional arteriolar hemoglobin through the use of light passed through
the sensor site. The reflective characteristics of hemoglobin at the
wavelengths used allow the pulse oximetry circuits to obtain changing
saturation levels, which can be processed to obtain the oxygen saturation
percentage.

Wavelengths in the red and the infrared regions of light are produced by
light emitting diodes (LEDs) manufactured to emit light at the required
wavelengths. The reflected light is collected by a photo diode, which
converts the light to an electrical signal. The LEDs are switched on and off
under control of the SpPmicroprocessor. Both are not on at the same time
(see Figures 6-5 and 6-6 undeunctional Description for LED timing). As

the system receives the signal from the photo diode, it knows whether the
signal was derived from the red or infrared LED. Because the photo diode is
sensitive to light emitted from sources other than the LEDs (ambient light),
an ambient light component must be considered during the processing of the
SpO data.
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NOTE: The VTHERM signal on the D-connector
is used with simulators only.

Fig. 6-3. SpO2 Oxygen Transducer (NELLCOR)

An internal calibration resistor in the transducer is used to identify the
wavelengths of light produced by the LEDs. This information is required for
proper processing of the Sp@ata.

Functional Figure 6-4 shows a functional block diagram of the Spfdcuit board.
inti Refer to Figure 6-4 during the following discussion. The S0ard
DGSCI’IptIOﬂ consists of the following subsystems:

- internal preamplifier and switch
« ac-coupled amplifier

- inverting amplifier with variable gain stage
+ synchronous detector

« splitter

+ 5-pole low pass filters

- 16-bit ADC

« internal calibration amplifier

+ CPU/Control

+ LED current drivers

+ compare amplifiers
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Fig. 6-4. SpO2 Board Functional Block Diagram
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Propag 100-Series Monitors

Figures 6-5 and 6-6 show timing diagrams for the two MiniSOOM modes:
normal run mode, and calibration mode. Sp@easurements are made only

in normal run mode.

The SpQ signal is provided by a transducer directly connected to the

D-connector.
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(US5PIN 12) LED
oV - ON
5V OFF
IRLED IR
(USPIN 11) LED
oV - ON
5V NON-INVERTING
SATIN U14A
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T8 k /_L
ov - m /— \
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—_—

Fig. 6-5. MiniSOOM Timing (Normal Run Mode)
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Fig. 6-6. MiniSOOM Timing (Calibration Mode)

NOTE

Earlier versions of the Propaq Pulse Oximetry option included a
LEMO connector. A NELLCOR patient cable, including a
preamplifier, was plugged into the LEMO connector, which was
detected by the VCALIN1 signal. On these earlier versions, the
Propaq initiated an equipment alarm if both the D connector and
LEMO connector were present.

By monitoring the VCALINZ2 signal, the CPU detects the presence of a
transducer plugged into the D-type connector. Switch S1 routes the signal
from the preamplifier to the ac-coupled amplifier. The input signal is
ac-coupled to remove the dc offset present within it. The result is a pulse
waveform representing light levels from three sources: red LED, infrared
(IR) LED, and ambient. An inverting pre-amplifier with a variable gain

stage scales the signal to allow processing the best available pulse oximetry

information.
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6-14

The CPU knows which pulse level of the waveform represents which
wavelength of light, because it controls the current to the LEDs. When the
red LED is activated, the waveform level indicates red light plus ambient
light. When the IR LED is activated, the waveform level indicates IR light
plus ambient light. When both LEDs are not activated, the waveform level
indicates ambient light. Only the detected red and IR light levels are used to
determine the Sp®saturation value. The synchronous detector inverts the
ambient light signal so that the ambient light signal can be subtracted from
either the red plus ambient light signal or the IR plus ambient light signal.

The pulses are filtered through 5-pole filter networks to remove the signal
components above about 8 Hz. The resulting signals indicate the detected
RED and IR light levels and can then be digitized. The data from the ADC

is processed by the CPU and then sent to the SCP board for transmission to
the Propag monitor’'s CPU.

SpOe signal level is controlled through the variable gain stage of the
inverting amplifier and the output current of the LED current driver. By
controlling both signal gain and current drive, the CPU can maintain the best
possible signal level for processing. Amplifiers sense theSp@hal levels

at two points, directly sending their outputs to the CPU. The CPU monitors
these levels as it sets the gain stages of the inverting amplifier and LED
current driver.
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Capnography (CO 2) System

System The Propaq Capnography (@ption includes a C®circuit board, a
Description Nicolay connector and related hardware. Thex@@cuit board is mounted
on the inside back of the expansion module. A portion of the Ci&uit
board eliminates the need for the Sp@ption SCP board when that option
also is installed.

Overview The Main Stream circuit board (MSP board) is the major interface
connection between several subsystems in the Expansion Module. This
circuit board connects directly to the Auxiliary connector, providing a direct
interface to a Propaq Display Processor system. The MSP board also
supports:

+ Main Stream CQ

- an interface to the SpOsystem,

- an interface to the Printer option, and

+ an interface to two of the three card slots in the Expansion Module.

Figure 6-7 shows the primary information flow between major blocks within
the Propag monitor system and the Expansion Module Options.

The DAP is the primary Data Acquisition Processor system, resident within
the Propag. The DAP assumes measurement control over the ECG, NIBP,
Temperature, and Invasive Blood Pressure patient data channels.

The DCP is the primary Display Control Processor system, resident within
the Propag. The DCP is responsible for the following activities:

« all communication between all other subsystem processors,
- all waveform and numeric data display, and
- all user interfacing (except several buttons on the printer module).

The Propaq Expansion Module contains the MSP subsystem and the Printer
Option. External connectors accept Spahd CQ external sensors.

The Propaq maintains a patient safety isolation barrier between the DAP and
DCP. Likewise, the MSP board has its own internal isolation barrier which
separates the non-isolated from the isolated circuitry.
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Functional
Description

Fig. 6-7. Information Flow Between Expansion Module
And Options

The MSP board is divided into isolated and non-isolated circuitry. See
Figure 6-8.

Non Isolated Circuitry

The Non-Isolated circuitry on the MSP board interfaces with the Propagq, the
two undedicated card slots, the printer, the speaker, and with the Main
Stream Processor which resides on the isolated section of the MSP board.

Isolated Circuitry

The Isolated Circuitry contains a Signetics 552 embedded controller which
directly controls the hardware responsible for theo®@asurement function.

A UART directly interfaces with the Nellcor Mini-Soom board providing the
SpO» measurement function.

The CGQ and SpQ functions are isolated from all other subsystems in the
Propaq or Expansion modules, but not from each other.
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Fig. 6-8. Capnography Functional Block Diagram

The IPC bus, originating in the Propagq, is passed to the MSP board from the
Auxiliary connector. The two-wire bus is expanded to each card cage, the
printer, and to the Main Stream Processor via optocouplers.

Power for all circuit operations is derived solely from the Auxiliary
Expansion Connector. The principal supply comes from the Propaq battery
connections. This source of power supplies an LT1170 and power
transformer, T1, which in turn supplies power for all circuit functions on the

MSP board.
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Mainstream
CO2 Sensor

The Propaq monitor performs G@nonitoring using infrared (IR)
measurements obtained from a mainstrean» €&msor. The sensor is

incorporated into the airway close to the patient’'s mouth, usually between

the endotracheal tube and the gas-delivey apparatus.

The CQ sensor consists of a light source and filter, a revolving chopper
wheel, and a photodetector. See Figure 6-9A.

The chopper wheel contains a sealed2CG€ference cell and an open slot,
arranged in a flat, circular, aluminum base. See Figure 6-9B.
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Fig. 6-9. CO2 Sensor Components
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The sensor mounts over and connects to a disposable airway adapter through
which the patient’s gases flow.

An IR beam at one end of the sensor is projected through the patient’s
airway gases to a photodetector at the other end of the sensor. On its way to
the photodector through the airway gases, the IR beam also passes through
either the open slot or the sealed £x@ference cell on the chopper wheel.

The chopper wheel revolves every 30 milliseconds, generating two
absorption-level measurements: 1) when the light passes through the
opening as well as the airway gas, and 2) when the light passes through the
sealed CQcell as well as the airway gas.

The photodetector transforms these two measurements into numerical values
which the Propaq system uses to calculatee €@ncentration in each

exhaled breath. The result is translated into voltage and sent to the real-time
graphical display, where it is shown as an analog waveform.

The Propaq capnography system displays graphical detail for a rangexof CO
measurements: CQvaveform and end-tidal Cfinspired CQ, and
breath-rate numerics.

The system compensates for the presence of varying and unpredictable
contaminants such as moisture or mucus by using a ratiometric technique.
The system also compensates automatically for changes in barometric
pressure. Warm-up time is less than 20 seconds, and sensor temperature is
maintained at a level sufficient to reduce condensation.
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Section 7

Diagrams

This Calibration/Maintenance Manuatontains block diagrams, selected

assembly drawings related to replacement procedures, and cabling for the

Propaq 100-Series monitors, Printer, Sp@nd CQ options. See the
Schematics & Drawings Sébr assembly drawings, detailed circuit
descriptions, bills of materials, and electrical schematics.

For a list of replaceable kits and parts related to these diagrams, see
Section 8,Replaceable PartsThe following table lists cabling diagrams
and block diagrams as they are ordered in this section.

List Of Cabling, Block, and Assembly Diagrams
Title Drwg # # Sheets
Cabling Diagrams
EL Monitor Cable Location Diagram Fig. 7-1 N/A
LCD Monitor Cable Location Diagram Fig. 7-2 N/A
Main Board to Recharger Board Cable Fig. 7-3 N/A
AAMI ECG to Main Board Cable Fig. 7-4 N/A
HP ECG to Main Board Cable Fig. 7-5 N/A
6-Pin P1/P2 to Main Board Cable Fig. 7-6 N/A
HP P1/P2 to Main Board Cable Fig. 7-7 N/A
T1/T2 to Main Board Cable Fig. 7-8 N/A
Analog and Speaker Output to Main Board Cable Fig. 7-9 N/A
RS423 to Main Board Cable Fig. 7-10 N/A
Recharger Board to Battery Cable/Expansion Connectdiig. 7-11 N/A
Battery Compartment Temperature Sensor Cable Fig. 7-12 N/A
External Power Connector to Recharger Board Cable| Fig. 7-13 N/A
Expansion Connector Cable Fig. 7-14 N/A
EL Backlight Panel to Recharger Bd Cable Fig. 7-15 N/A
LED to Main Board Cable Fig. 7-16 N/A
LEDs and Switch to Recharger Board Cable Fig. 7-17 N/A
SpO Speaker Cable Fig. 7-18 N/A
Pump Cable Fig. 7-19 N/A
SCP Board to Rear Chassis Expansion Conn. Cable | Fig. 7-20 N/A
Expansion Module Battery to Printer Cable Fig. 7-21 N/A
SCP Board to Printer Main Board Cable Fig. 7-22 N/A
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Section 7-Biagrams Propaq 100-Series Monitors

List Of Cabling, Block, and Assembly Diagrams

Title Drwg # # Sheets
Printer Main Board to Key Board Cable Fig. 7-23 N/A
Printer Main Board to Rear Chassis Expansion Fig. 7-24 N/A
Connector Cable
SOOM Board to Sub D Oximeter Sensor Cable Fig. 7-25 N/A
Main Board to LCD Recharger Board Cable Fig. 7-26 N/A
BLOCK DIAGRAMS
System Level Block Diagram Fig. 7-27 1
Isolated Patient Circuits Block Diagram Fig. 7-28 1
Non-Isolated Circuits Block Diagram Fig. 7-29 1
Displays Block Diagram Fig. 7-30 1
EL Recharger and Power Supplies/Distribution Block | Fig. 7-31 1
Diagram
LCD Recharger Block Diagram Fig. 7-32 1
ASSEMBLY DIAGRAMS
SpO for Propag, 824-0204-xx, sheet 1 of 2 Fig. 7-33 1
SpQ for Propaq, 824-0204-xx, sheet 2 of 2 Fig. 7-34 1
EL Display Panel, 824-0208-xx, sheet 2 of 9 Fig. 7-35 1
LCD Display Panel, 824-0208-xx, sheet 3 of 9 Fig. 7-36 1
SpO&/CO2 Option W/Printer, 824-0208-xx, sheet 4 of 9 Fig. 7-37 1
1

SpQ/CO Option Without Printer, 824-0208-xx, sheet BFig. 7-38
of 9

SpG: Option W/Printer, 824-0208-xx, sheet 6 of 9 Fig. 7-39 1
SpG&/CO2 Option W/Printer, 824-0208-xx, sheet 7 of 9 Fig. 7-40 1
Printerless Sp@CO, Option, 824-0208-xx, sheet 8 of 9Fig. 7-41 1
Main Board EL PCB 2nd Level Details, 824-0211-01, | Fig. 7-42 1
sheet 4 of 4

Main Board LCD PCB 2nd Level Details, 824-0218-00Fig. 7-43 1
sheet 4 of 4

EL Front Panel, 824-0226-00, sheet 1 of 2 Fig. 7-44 1
EL Front Panel, 824-0226-00, sheet 2 of 2 Fig. 7-45 1
Rear Chassis, 824-0230-00, sheet 3 of 5 Fig. 7-46 1
Rear Chassis, 824-0230-00, sheet 4 of 5 Fig. 7-47 1
Rear Chassis, 824-0230-00, sheet 5 of 5 Fig. 7-48 1
LCD Front Panel, 824-0277-00 Fig. 7-49 1
LCD Front Panel, 824-0277-00 Fig. 7-50 1
LCD Front Panel, 824-0277-00 Fig. 7-51 1
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Propag 100-Series Monitors

Section Diagrams

Table 7-1. Location of Cables and Connectors (EL Display)

No. Description or From Location To Connector On Board
1 | Temperature (T1 and T2) P8 Main

2 | IBP Connector (P1 and P2) P7 Main

3 | ECG Connector P6 Main

4 | Battery Compartment Temperature Sensors P1 Recharger
5 | Battery and Expansion Connector P4 Recharger
6 | Power Switch and LED (Right Side Panel) P2 Recharger
7 | Dc Input Connector P3 Recharger

8 | Communications Connector P3 Main

9 | Analog Output and Speaker Connector P5 Main

10 | Expansion Connector P4 Main

11 | From Display Interconnect Board P6 Recharger
12 | Alarm LEDs P9 Main

13 | Connector P5 on Recharger Board P1 Main

14 | Pump Power Cable pP7 Recharger

Fig. 7-1. Cable Location Diagram (EL Display)

Calibration/Maintenance Manual 810-0334-01
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Section 7-Biagrams

Propag 100-Series Monitors

Table 7-2. Location of Cables and Connectors (LCD Display)

No. Description or From Location To Connector On Board
1 | Temperature (T1 and T2) P8 Main

2 | IBP Connector (P1 and P2) P7 Main

3 | ECG Connector P6 Main

4 | Battery Compartment Temperature Sensors P1 Recharger
5 | Battery and Expansion Connector P4 Recharger
6 | Power Switch and LED (Right Side Panel) P2 Recharger
7 | Dc Input Connector P3 Recharger

8 | Communications Connector P3 Main

9 | Analog Output and Speaker Connector P5 Main

10 | Expansion Connector P4 Main

11 | From Main Board Vcc and Shutdovin P6 (subset) Recharger
12 | Alarm LEDs P9 Main

13 | Connector P5 on Recharger Board P1 Main

14 | Pump Power Cable P7 Recharger
15 | From LCD Backlight P8 Recharger

@ Soldered to P2 Pin 2 & and P11 pin 1 for Main board schematic 800-0023-00

Plugged into P12 for Main board schematic 800-0023-01.

7-4

Fig. 7-2. Cable Location Diagram (LCD Display)
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Propag 100-Series Monitors

Section Diagrams

MAIN BOARD RECHARGER BOARD
P1 J1 J5 P5
vsw [ 1 1 GRAY 1 1| +vsw
wvsw | 2 2 RED 2 2 | +vaw
BAKLITE 3 3 ORANGE 3 3 BAKLITE
GND | 4 4 VIOLET 4 4 | anD
GND | 5 5 BLACK 5 5 | aND
V4.0+ 6 6 GREEN 6 6 V4.0+
VALVE 7 7 VsllrllIJTEE 7 7 VALVE
PUMP | 8 8 8 8 PUMP
Fig. 7-3. Main Board to Recharger Board Cable
MAIN BOARD
P6 J6 AAMI ECG SOCKET AS SEEN
v ; FROM SIDE PANEL
RA » ) WHITE
LA 3 3 BLACK
LL 4 4 RED
NC 6 6
Fig. 7-4. AAMI ECG to Main Board Cable
MAIN BOARD
P6 J6 HP ECG SOCKET AS SEEN
FROM SIDE PANEL
5V 1 1
RA » 5 WHITE
LL 4 4 RED
IAG | 5 5 GREEN
NC 6 6

Fig. 7-5. HP ECG to Main Board Cable

Calibration/Maintenance Manual
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Section 7-Biagrams Propaq 100-Series Monitors

6-PIN IBP SOCKETS AS SEEN
MAIN BOARD FROM SIDE PANEL
P7 J7
INV1- 1 1 BROWN -TOP1PINA
VBHI1 2 2 ORANGE-TOP1PINB
INV1+ 3 3 BLUE-TOP1PINC
VBLO1 4 4 YELLOW-TOP1PIND
IAG 5 5 GRAY-TOP1PINE
INV2- 6 6 WHT/BRN -TO P2 PIN A
INV2+ 8 8 WHT/BLU -TO P2 PIN C IN THE 106
VBLO2 9 9 WHT/YEL-TOP2PIN D
IAG 10 10 NC
Fig. 7-6. 6-Pin P1/P2 to Main Board Cable
MAIN BOARD
HP IBP SOCKETS AS SEEN
P7 J7 FROM SIDE PANEL
INV1- 1 1 BROWN -TO P1 PIND
VBHI1 2 2 ORANGE-TOP1PINC
INV1+ 3 3 BLUE-TOP1PINB
VBLO1 4 4 YELLOW-TO P1PIN 8
IAG 5 5 GRAY-TOP1PIN1
INV2- 6 6 WHT/BRN -TO P2 PIN D
VBHI2 7 7 WHT/ORN -TO P2PIN C
INV2+ 8 8 WHT/BLU -TO P2 PIN B
VBLO2 9 9 WHT/YEL-TO P2PIN 8
IAG 10 10 NC
Fig. 7-7. HP P1/P2 to Main Board Cable
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Propaq 100-Series Monitors Section Diagrams

YSITIP
YSIRING
IAG

IAG
EMTIP

*Note: For HP side panel,
J8 pin 1 is WHT/RED and pin 2 is N/C

MAIN BOARD TEMPERATURE CONNECTORS
AS SEEN FROM SIDE PANEL
P8 J8

. 1/4" PHONE PLUG
1 1 WHT/GRN
> 2 WHT;RED, YELLOW SPRINGS INSTRUMENTS
4 4 N/C WHT/RED (YSIRING)
5 5 VIOLET

WHT/GRN (YSITIP)

HP-STYLE
YELLOW SPRINGS INSTRUMENTS WHT/BLK (AGy-CHEED
YSI 400 (Side Panel View)
WHT/BLK (1AG) ELECTROMEDICS
(SHELL)
BLUE (YSITIP)
Note: This drawing shows info for all connectors. VIOLET (EMTIP)
Various instruments use a subset of these.
Fig. 7-8. T1/T2 to Main Board Cable
ANALOG OUT CONNECTOR
MAIN BOARD AS SEEN FROM SIDE PANEL
P5 J5
wsw |1 1 BROWN +
SPKR- 2 2 YELLOW SPKR
GND 3 3 BLACK -
SYNC 4 4 RED
DACA 5 5 GREEN
DACB 6 6 WHITE
SYNC DACB (P1) DACA (ECG) GND

Fig. 7-9. Analog and Speaker Output to
Main Board Cable
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Section 7-Biagrams Propaq 100-Series Monitors

COMMUNICATIONS CONNECTOR
MAIN BOARD AS SEEN FROM SIDE PANEL
P3 J3
GND 1 —_— 1 RED
TXD/ 2 —_— 2 BLACK 6 5 43 21
RXD/ 3 — 3 YELLOW
CTS 4 —_— 4 BLUE
RTS 5 —_— 5 WHITE
RCV_COM 6 —_— 6 GREEN
MARK-IN 7 —_— 7 N/C
NOTE: // \\
ARROWS SHOW COMMUNICATION DIRECTION GND RCV_COM RXD/
Fig. 7-10. RS423 to Main Board Cable
RECHARGER BOARD BATTERY COMPARTMENT
P4 J4
+BAT 1 1 RED 1 |
1+ | TOBATTERY
-BAT 2 2 BLACK 2 — - CABLE
N/C 3 3 N/C | w
-AUXBAT 4 4 BLACK 14 ! PARTIAL
+AUXBAT | 5 5 RED 1,15 | ExPANSION
16°\o | CONNECTOR
17 [ AS SEEN
@ FROM REAR
1 CHASSIS
Fig. 7-11. Recharger Board to Battery Cable/
Expansion Connector
RECHARGER BOARD
TEMPERATURE SENSORS
P1 J IN BATTERY COMPARTMENT

GND | 2 2
THERM2 | 3 3 ORANGE \\ //

BANDS INDICATE PROPER POLARITY

Fig. 7-12. Battery Compartment Temperature Sensor Cable
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Propaq 100-Series Monitors Section Diagrams

RECHARGER BOARD EXT. POWER CONN.
SEEN FROM SIDE PANEL
P3 J3 50 uH
wora | 1 ] RED COMMON MODE
-VCHG | 2 2 BLACK

VCHG_PWR| 3 3 —T

Fig. 7-13. External Power Connector to
Recharger Board Cable

MAIN BOARD EXPANSION CONNECTOR
P4 Ja AS SEEN FROM REAR CHASSIS
©  1]|GND
GND 1 —_ WHITE/BLACK TXD/ | 2 s |RxDy
™D | 2 |[=—]| o2 YELLOW cTS | 4
R():(1I'DSI, i —| 3 ZII_%LIJEIIEEN AUXRST/ | 6 5 |RTS
4 TO SAME AUXTXD | 8 7 | AUXSYNC
RIS| 5 |—| 5 |BROWN  #DPINS ON 9 | AUXRXD
AUXRST/ [ 6 |=——| & ORANGE EXPANSION VCe | 10
AUXSYNC 7 |=—| 7 WHITE CONNECTOR ]
AUXTXD [ 8 |=——| 8 | VIOLET TAUXBAT | 14
AUXRXD | 9 |[—]| o9 GREY +AUXBAT | 16
vec| 10 |—]| 10 | WHITERED | 7
o
NOTE:

ARROWS SHOW DIRECTION OF COMMUNICATION

Fig. 7-14. Expansion Connector Cable

RECHARGER BOARD
P3 J3
VBACK | 1 1A EL BACKLIGHT PANEL
GaND | 2 > | _ORANGE FOR LCD DISPLAY

THIS CABLE ONLY IN MONITORS WITH LCD DISPLAY

Fig. 7-15. EL Backlight panel to Recharger Bd Cable

MAIN BOARD
P9 J9 ALARM LEDS
RED
REDLED | 1 1 | RED YELLOW
YELLED | 2 2 [YELLOW A %//fl//f’
vee | 3 3 [ BLACK |

Fig. 7-16. LED to Main Board Cable

Calibration/Maintenance Manual 810-0334-01 7-9



Section 7-Biagrams Propaq 100-Series Monitors

RECHARGER BOARD
P2 J2
ON/OFF (STBY)
NORM. OPEN 2 2 ORANGE ?
NORM. CLOSED 3 3 RED
LED ANODE 4 4 VIOLET LED
LED CATHODE 5 5 GREEN ¥ //’1//’,
CHARGING INDICATOR
COMM
|
NORM. NORM.
CATHODE —— LED OPEN ~ CLOSED
(CLEAR BODY,
ANODE GREEN LIGHT)
ON/OFF
_— SWITCH

Fig. 7-17. LEDs and Switch to Recharger Board Cable

SCP BOARD
P2 J2
SPKR1 | 1 1 | BLACK )
SPKR2 | 2 2 EQ SPKR
RED !

Fig. 7-18. SpO2 Speaker Cables
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Propag 100-Series Monitors

Section Diagrams

RECHARGER BOARD
P7 J7
+VSW 1 1 RED
PUMP
-VPUMP | 2 > [ BLACK
=]  (MINUS TERMINAL
IS THE ONE NEAR
THE SMALL HOLE)
Fig. 7-19. Pump Cable
SCP BOARD P4
(AS VIEWED FROM PIN END)
Pl J1 P4
1 1 RED 16 @
BROWN GND 1 [O
2 2 17 Ol2 TXD/
3 3 | BLACKN/C RXD/ 3 [0
Ol4
4 4 7"‘"'(';;;""(’ ATS 5 [0 crs
5 5 14 6 AUXRST/
AUXSYNC 7 | o
P o 6 VI;(ELI]ET 1 AUXRXD |8 AUXTXD
(AS VIEWED FROM TOP) 7 7 1 910 ol 10 vee
8 8 GREEN 9 1 lo
VBAT+ |1 o | vBAT+ 9 9 YELLOW 8 1 0112
O
10 10 ORANGE 10 0 [14 vBAT-
N/IC |3 4| N/C 11 1 RED 6 VBAT- 15 | O
12 BROWN 0|16 VBAT+
VBAT- (5 g | VBAT- 12 17 VBAT+17 |
: <
PP_GND (7 8| PP_TXD 3
4
PP_RXD
— 9 10| vce N/C § 5 USED WITH ALL SPO2
11 WITH OR WITHOUT PRINTER
AUXRST/ (11 12 | AUXSYNC 12
\ [ 13
Fig. 7-20. SCP Board to Rear Chassis Expansion
Connector Cable
EXPANSION MODULE PRINTER MAIN BOARD
P150
RED 1
* 4 RED RED RED Rep | VBAT*
DOUBLE
BLK BLK BLK BLK
1l
RED 1
BLK 5 TO PROPAQ’S BATTERY CABLE
NOT USED IN STANDALONE PROPAQ

Fig. 7-21. Expansion Module Battery to Printer Cable

Calibration/Maintenance Manual 810-0334-01
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Section 7-Biagrams

Propag 100-Series Monitors

SCP BOARD PRINTER MAIN BOARD
P4 J4 RIBBON CABLE J140 P140
GND 1 1 BROWN 1 ] ] 'ﬁ o140
PRT RXD | 2 2 RED 2 2 2|| o] AsseeN
PRT.TXD | 3 3 ORANGE 3 3 31| © || PRINTER
PP.VCC | 4 4 YELLOW 4 4 4] o I\BASR\IRD
PP_AUXRST/ | 5 5 GREEN 5 5 5| o U
BLUE
KEY | 6 6 N/C
USED ONLY WITH SPO2/PRINTER COMBINATION
Fig. 7-22. SCP Board to Printer Main Board Cable
PRINTER MAIN BOARD PRINTER KEY BOARD
P400 P400 J400 AS SEEN FROM KEY BOARD
T © KEY1 | 1 1 BLACK 1 1 1 [ Ll PAPER FEED KEY
2(]© KEY2 | 2 2 BROWN 2 2 2 || o [l SNAP SHOT KEY
31| ° GND | 3 3 RED 3 3 3|l o || anD
4110 KEY3 | 4 4 ORANGE 4 4 4 || o || START/STOP KEY
5 g LED | 5 5 GREEN 5 5 5| o LED ANODE

Fig. 7-23. Printer Main Board to Key Board Cable

PRINTER MAIN BOARD

REAR CHASSIS EXPANSION CONNECTOR

P140 P4
1 (=] eND 1 ] BLACK ] P4 AS SEEN FROM
BROWN PIN END
2 o PRT_RXD 2 2 9
3 || o || PRT_TXD 3 3 RED 8 @
4| o || PP_vcC 4 4 ORANGE 10 GND 1|0
@)
5| o J]] PPLAUXRST/ | s 5 GREEN 6 RXD/ 3 |0 2 TXD/
Ola4
f RTS 5 |0 5 cTS
AUXSYNC 7 | o 6 AUXRST/
0|8 AUXTXD
AUXRXD g | o
USED ONLY WITH PRINTER ALL 1o o|10 vee
WHERE SPO2 IS NOT PRESENT OTHER ol12
PINS 13|10 o |14 veat
=Nfe VBAT- 15 | O
0|16 VBAT+
VBAT+17 | o
\
Fig. 7-24. Printer Main Board to Rear Chassis Expansion
Connector Cable
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Propaq 100-Series Monitors Section Diagrams

MINI M BOARD
SOOMBO SOCKET AS SEEN
FROM SIDE PANEL
JP1
FLEX CKT 1o
1 1 5 | ANODE (DETECTOR) oo o6
2 2 N/C 3o © Z
10|| o o]|9 4 o
O Hlker | 3 3 NC—] 8 5| oo
o0 4 4 9 | CATHODE/DET SHLD
©0 5 5 7 | SENSOR CABLE SHIELD
212 9|1 6 6 1 | vcALIN
JP1 AS 7 7 3 | -LED
VIEWED 8 8
FROM TOP 4 | VTHERM
OF BOARD 9 9 2 | +LED
10 10 6 | VCALRTRN (GND)
Fig. 7-25. Mini SOOM Brd to Sub D Oximeter Sensor Cable
MAIN BOARD (SCHEMATIC 800-0023-00)
J6 P6*
SOLDERED TO P11 PIN1 (SHUTDOWNY) YELLOW 1 1 | sHuTPOWN/
RED o o
SOLDERED TO P2 PIN2 (VCC) VCC
MAIN BOARD (SCHEMATIC 800-0023-01)
THIS CABLE ONLY IN MONITORS WITH LCD DISPLAY
LCD RECHARGER BOARD
P12 Ji2 J6 P6*
SHUTDOWN/ | 1 1 YELLOW 1 1 | SHUTDOWN/
vee | 2 2 RED 2 2 | vee
* P6 CONNECTOR SHOWN HERE IS ACTUALLY A 2-PIN HEADER
WITH PINS 1 AND 2 SOLDERED, RESPECTIVELY INTO THE
HOLES FOR PINS 8 AND 7 OF FULL SIZED P6 USED FOR EL.

Fig. 7-26. Main Board to LCD Recharger Board Cable
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ANALOG CHANNELS, I1ISO CPU AND DISPLAY CONTROL

e e i i il T ———————————————————————————————————————————— ]
: PATIENT ISOLATED | NON ISOLATED :
' 10 ECG RESTORE - CIRCUITS ; CIRCUITS . '
: { :] SPEAKER r- T T T T T T T T T T T T 0!
PACER/ OPTICAL ! .
' ELC > CHANNEL | COUPLING b oo | > oispiay anp | |
| - — . VLF PATI SYNC |
| PATIENT CABLE ece v S ATON) SUTPUT DISPLAY ! EL BACKUGHT | |
CONTROLLER | | |
| t AND 3 b o — o m e e e e e e e  m — - — 4
I LEAD SELECT FROM ISO CPU | ~ ASSOCIATED - - —— = — - - - . |
| | CIRCUITRY | T !
AY N
: NIBP > CUFF | CUFF PRESSURE L 4 : ,L_]_E> INTERCONNECT | X EL DISPLAY | 1 :
: PNEUMATICS CHANNEL 0SC: PULSES P ANALOG SO cPU [ OPTICAL DISPLAY CPU | BOARD L
MULTIPLEX AND COUPLING & L N
| 'y * > ASSOCIATED > (PATIENT = | ASSOCIATED NJ ALARM AND | T T T T T - m - oo oo |
| 0SC SW FROM 1SO CPU A/D —» CIRCUITRY ISOLATION) CIRCUITRY ] ALARM(S) !
! $ CONVERTER < < OFF LEDS |
XDUCER 1
| INVASIVE |
, (PROPAQ 104 & 106 BLOOD PRESSURE | P1. P2, VPCF > :
, XDUCER 2 CHANNEL (MUXED) |
> P1, P2 !
! (PROPAQ 106 ONLY) , ANALOG |
'3 CHANNEL A OUTPUT
! P1, P2 SELECT ETC FROM ISO CPU | > DAC ANALOG l
: TEMPERATURE PROBE SELECT SIGNALS | - CHANNEL B OUTPUT |
- TO INPUT CIRCUIT |
| YSI1400 TREF O INPUT CIRCUITS FRONT !
TEMPERATURE | 11 1o |
| TEMPERATURE PROBE > CHANNEL | | :@ft |
n YSI 700 T, 12 (MUX’ED) ! BUTTON |
! TEMPERATURE PROBE > l SWITCHES |
: ELECTROMEDICS : :
, (PROPAQ 102 & 104 ONLY) 4 T1, T2 SELECT FROM ISO CPU , ,
b e e e e e e e e e e e e e e e L o e e e e e e e e L _
SWITCHING POWER SUPPLY/REGULATOR, RECHARGER AND PLUG—IN POWER SUPPLY NON INVASIVE BLOOD PRESSURE PNEUMATICS
r——" """ 77" Do oo o T~ T T T e Tt T T T L ? ————————— i
o
! 2288883 , | POWER TO PATIENT  REGULATED & 7] |
! B3R z2>2>a0 | POWER TO ! ISOLATED CIRCUITS  REFERENCE ! ! PRIMARY OVER i
| , 23S NON SO CIRCUITS ! SUPPLIES | I PRIMARY @ | VALVE PRESSURE l
| + + + + + 17 ! | A /_/\\ I VALVE CONTROL VALVE |
| | 0 8 S & 8888 8 8 *
| ' S Q Qo | o 0 oo : 1 PRESSURE |
! I : % g > > 1?) | : ’2 i '?.’ ?’ % '?) | l CUFF AIR <+ ()é?-%‘)c EORN l
| HIGH—VOLTAGE DC z I | a4 937 F T b EnT €] muiTER | RECHARGER !
| EXTERNAL TO | | POWER suPPLY L |
| MONITOR &, FOR EL DISPLAY | > L l
MODELS ONLY | S
| ! | x = l ! |
To<« , ONE
| " [BaTTERY | £z3 S, NIBP |
! PLUG-IN | ! A & 1 ! ST a SOWER SUPPLY b PUMP | = Cﬁé& > > Curr !
| :[} POWER P~ aTTERY — 0 . POWER SUPPLY = 03, L SUCTION PRESSURE | VALVE !
! SUPPLY | MONITOR | <05 | |
RECHARGER o
| | | HIGH—VOLTAGE AC | = I |
l | POWER SUPPLY | L PUMP PRESSURE !
, | | (FOR LCD DISPLAY |—pp %360 V pk—pk ; I CONTROL XDUCER ¥ TO |
| | MODELS ONLY) %440 Hz I MAIN BOARD | MAIN BOARD | | (PT1) ON CUFF |
| | | NON—ISOLATED & | P-PATIENT ISOLATED ' l MAIN 8D CHANNEL |
CIRCUITS CIRCUITS
RECHARGER BOARD
L ——————————— L —————————————————— ' ————————————— I ——————————————————— —] L— T T T T T T e s e e e e e e e e e e e e e e e e e e e e - ——ﬂ_-_-___-_-_J—

SYSTEM LEVEL
BLOCK DIAGRAM
Figure 7-27




S(ggRH:PECEgGTgINSkIILSBD ECG SCHEMATIC 800-0023-00/01 SHEET 2 eweeratore | EMPERATURE SCHEMATIC 800-0023—-00/01 SHEET 5
CABLE DRAWING - - - - T T T T T T T T T T TS T - -;oo ——————— 7 JACKS LOCATED ON [T — — = — — — — — — — — — — — — — — — — —'— — — — — — — — — -
IN THIS SECTION.) IRA LEAD o ECC ECG | LEFT SIDE PANEL) | YSI_700 * R I
T —® seLecT | BFR [P awp ECG 10 U1007 VAR S | TEMPERATURE —
DEFIB AMPS U203¢C i FLTER 0T A/D | | YSl 400 o PR TEMP CAL CHECK |
U2034 : N—s :
e —® u2030 u204C (VECG) | — usor [ |
|
UZ&OO ECG U304C | ! %7 > LOW PASS I
ECG RESTORER S - . 4 FILTER TO U1007 A/D
— > U201 |g ORIVEN | | U2048 (€ (zaooO 1383)3 01 ' I ELECTR%M\;DICS —» & AMP P CONVERTER |
SEFIS LEAD I > u3038 (vys) I
PROTECT U2038 I
LP201 —» ? | - | |
FROM U1006 CONTROL BIT LATCH — I
I, FOR ANALOG SIGNALS (RESTORE) I | |
o -
D n TEMP TEMP /REF
ECG CONNECTOR = = e | | | CAL T T T SELECT |
(LOCATED ON LeFT | [ DEFB_ FROM U1000 ISO CPU | »| pick—oFF > R 1o cru | REF. -~ 3 3 |
SIDE PANEL) I N LEAD SELECT CIRCUIT | | = 2 2
(CONNECTOR VIEWED U204D L ow Yy l
FROM PANEL SIDE) | U2058 ! I T oz |
Q200 | FROM U1006 CONTROL BIT LATCH |
- - - - - o _____T"_——____ N L FOR ANALOG CHANNELS R
PROPAQ 104 & 106 INVASIVE BP SCHEMATIC 800-0023-00/01 SHEET 3
(CONNECTOR VIEWED FROM PANEL SIDE) = — — — — — — — — = —— — = 2" Z°07 72/ 7 7' - . NON INVASIVE BP SCHEMATIC 800-0023-00/01 SHEET 4
( LEFT SIDE PANEL) lg—BH!" | XDUCER 1 FROM U1006 CONTROL BIT LATCH C T T PRESSURE TRANSDUCER . T T T T T T T T T T T T e s m m m — = - - - 1
POWER | FOR ANALOG CHANNEL (INVPWR1) | | PTI VPRS |
| SUPPLY I ’,(,DUCE,E > BUFFER GAIN ADJ.
/t I usc | | U%IEA > Ui P e NIBP TP g401 |
MN—r~og C,;? o) vBLO1| U304D I 4018 AMP PRESSURE T0 U1007 I
| Q300 | AMP
Q301 | U3048 U402C AN 401D A/D I
E 0304 SENSES TO U1007 A/D , CONVERTER
3 P CONVERTER | RP 400 (VPRS) |
| TRANSDUCER (VPCF) >
! IF CONNECTED | I » RP !
(FOR HP IBP PINOUTS < | I C 401 '
SEE HP 1BP-TO-MAIN BD INVI+ PRESSURE <€
CABLE DRANG LT, xouceR Ll xoucer o, TOUI007 A/D | ] 2ERs |
N THIS SECTION.) I VISl us02 U205D vy R ! | FROM U1006 ADS. I
| INV2- [yl U20SC l | CONTROL BIT LATCH TP 400
b " —> U3034 IFOR ANALOG CHANNELS I
- - — - I XDUCER POWER
» FROM U1000 | ON /OFF > NIBP NIBP > TO UI007 A/D |
| y ' U300A ¢ I(SO CcPU | | (ngéeg N HI=PASS > LOW-PASS (C\?ggg)RTER |
XDUCER 2 INVCAP) FILTER FILTER
N LClalld i | ' | P J02 U4028 & AMP |
| SUPPLY FROM U1006 CONTROL GAIN l | [———> u300¢ pHETA I
S U301A BIT LATCH FOR ANALOG RP301 V10 U007 A/D I Uu3000 U401C
% FO 4 VBLOo2|  u3os CHANNELS(INV SEL) SAMPLES OUTPUT OF CONVERTER | FROM U1006 |
U3044 > | CONTROL BIT LATCH 0SC VOSC
CptE Q302 FROM U1000 I1SG CPU XDUCER POWER SUPPLES (VBRH) I FOR ANALOG CHANNELS CHANNEL TTRP 2027 S BASELINE I
8 | 0303 [&— I (oscsw) CLAMP ADJ
0305 (INV PWR2/) I |
T S
PROPAQ 106 ONLY - — -
(CONNECTOR VIEWED FROM PANEL SIDE)
(CONNECTOR LOCATED ON LEFT SIDE PANEL) ISO CPU SCHEMATIC 800—-0023-00/01 SHEETS 6 & 12
T Taw . T T T T T T T T T T T T T T T T T T T T e e e e e e e e e e e e e e e e e - — =
| I CONTROL '
| M XSTA BIT LATCH 10 SWT ¢ |
| 353”38 + REFERENCE > —» LaTCH PROM RAM O NG — TSM?’ERE;‘UE:E. o e |
I oo (1 ) X1000 U1002 L1003 L1004 11006 INVASIVE BP CHANNELS l
. J ] ,
» /D SYSTEM CLOCK  PSEN/ [~ |
I A
* o | comenter Nl 70 cLock- ADDRESS. DATA BUS & OTHER CONTROL SIGNALS SHEET 6
! b1 2] 1007 e SO CPU ueos T~ - - - T e === T - - == === .
| v 2 " ADDRESS" Il UGSAOTSED — FROM ) SHEET 12 |
—> - - U1000 RXD(ISORX) (CPU TDX FROM/TO U704
| tCHIP SELECT < Q_ & UBO6A l— > NON iSO |
SERIAL DATA OUT" »> TXD(ISOTX) & / Q681 10 CPU
| ’_ l< - N N, (CPU RXD) '
| = = T Us07 ¢ % +vee UCG,:;EC A / |
| |Sose| - rerEmence 7z C 1 Lo o |
| U1009 T 13 ( CONNECTOR |
2 GATE NN
| LSO INVERTER —> >
I ECG LEAD (Ls1) U1010A / | i ' |
| seecr (¢ X vsos N7 1 | , ISOLATED PATIENT CIRCUITS
. RESET | Z > ( sm/)} TO SHEET 10 ! BLOCK DIAGRAM
. e . Figure 7—28
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N DIVIDER
= 0SC 10.752 MHZ U703
ST u7o0
< + 256 P TO U704 42 KHZ
i + 4096 $ TO UB04B 2.6 KHZ AUDIO TONE
JP701
—Q O
DISPLAY CLOCK
FREQUENCY
SELECT s (( ————— DACSEL/ TO U900 ELCLK /
=8 DCS/
» CLKSEL/ TO U80S BATTERY BACKUP
CHIP SELECT SUPERVISOR U717
DECODE x -
—— KCS/ TO U803 TO/FROM ~ 1S
SHEET 10 a
BANKSELO | rrom S
BANKSEL1 | U803 §
\ ~
ry \ 4 \ 4 4 \ 4 P2
CHIP PROM > UART RAM DISPLAY
SELECT U706 RS—4 u716 CONTROLLER
CPU OK/ » U712 ) ( 371423) (BATTERY U800
| o BACKED) DISPLAY TO DISPLAY
42 KHZ 7\ 2o <:> RAM BLOCK
BATLEV FROM U703 18 o ugo! P11 DIAGRAMS
FROM US02A S0 8§ %g T %&iiétg
w | =
LOVSW/ ez "DE UB06D
FROM u90287 2|23
)/ R v M 90
SYSRST T0/FROM
CPU OK WATCHDOG WOI /| bispLaY DATA & ADDRESS BUS AND CONTROL SIGNALS > PRINTER, SP0O2
TIMER CPU AND CO2 OPTIONS
UBO4A U704
LATCH |
TO CONTROL o ADDRESS |
REDUNDANCY U705
FRONT PANEL CPU TXD AV N
U BUTIoN — TO U60SB, U60SD, CONTROL REDUNDANCY CLOCK DAC
T KCS/ CONTROL LATCH
SWITCHES FROM UB05C CALENDAR Usoo UBO3 CONTRAST
SW700, SW701 ﬁ CPU RXD gggg FROM U712 CONTROL
SW702, SW703 > UBO7A
SW704 g ALARNGS) U11048
T T o s
= POWER DOWN ~ Yg:]L %olﬁETD BANKSELO
SHUTDN / PROTECT CSIPRO a »>
. —» 708D + < PANEL TO U810 BANKSEL TO PROM
TO POWER SUPPLY 5702 S —p U706
g: ALARM
< RED LED 4——I—- SPEAKER _A
0 g ON FRONT > SggxéERR
O PANEL
= S us02¢ U605A
% < SPEAKER-B » U720C TO SPEAKER
a 2 ag10 [ ON RIGHT
w v I ! 0ot SIDE PANEL
FROM UART I | & X250/X1000 SEL Q912
U714 CLKSEL / ANALOG ~N Q913
v BATTERY FROM U712 CHANNEL it X
EEPROMDO BACK-UP DACSE A T0 OUTPUT usoee 9 10, RCHRGR
BT800 L/ U906 > JACK ON RIGHT A (VALVE)
EEPROM R818 FROM U712 ANALOG | SIDE PANEL FROM U703
RED LED us1o (vee) (+VSW) 2.6 KHZ
* CHANNEL
_ 8 PUMP. DIG AUDIO TONE
L N y, = PUMP
= ATTERY
YEL LED il 19020 FROM UART | CONTROL » TO RCHRGR
BATLEV USOSB (PUMP)
( : ) 5304 ¢ —p Q804 [E—¢
POWER
FROM U803 FAILURE > TO U704 —
DETECT CPU TXD
(LOVSW/) Y VETCTYVAd CONTROL I
g FROM U704" | o DUNDANACY I
SYSRST & WOl u7208, Q807
FROM U704 Q806 |
CPU OK I
CPU OK/ |

_— e e e e e e e e e e s emme e e e e e e seem tmm mm s e e e el G ceee omme emme e et SmAe e emte e e ame e e aveer s o o mmm ovowes ——

NON—ISOLATED CIRCUITS
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P2
DISPLAY
FLEX CABLE POWER
ROM PTG LCD DISPLAY
BoMAAi\?lg P11 MODULE WITH
e EL BACKLIGHT
B INSIDE
P8
FROM
R )| s
1 OR 1
SCHEMATIC 800—-0015-00
P
— = DISPLAY CONTROL LINES | GATING :>
) U1 \ | CONTROL
FLEX CABLE Q3, Q4 A
VCC N ;\2/\/\[ I S0 > | vee
, o
FROM v L
MAIN —
BOARD P11 P4 .y CURRENT COETCROL | EL
LOGIC &
FLEX CABLE _L CO?\AEQEFEA%OR OLS SSEST D] SPLAY
— - Iy Q1 TNy MODULE
SHUTDN /
> 1 }
RECHARGER RIBBON CABLE HiGH
BOARD | voLTAGE
DC IN
DISPLAY INTERCONNECT BOARD

DISPLAYS
BLOCK DIAGRAM
Figure 7-30




10-32V
oC
INPUT

_ EL OPTION RECHARGER SCHEMATIC 800-0034-00

________________________________________ —
| TO |5 +vsw
BATTERY
| SECONDARY I
DRIVER/ I A”? VALVE |
SWITCHING | RECTIFIER N.C.)
»| REGULATOR CURRENT & FILTER l
SENSE I PUMP |
—» l vee CONTROL | ' PUMP
| ki PRESSURE VALVE
T sense / s canne | TP TRANSDUCER| | CONTROL +VSW |
JAN / ENABLE ‘ ? PRIMARY '
VALVE |
| PRESSURE 2 MIN (N.O.)
VOLTAGE &  SENSE/ TIMER I
| SENSE/ ADJUST VALVE | VALVE
| § ADJUST f CONTROL < '
BATTERY A > !
OUTPUT ! / Z COMPARTMENT NIBP ___¢ |
VOLTAGE | THERMISTORS — DISABLE
FEEDBACK I OVER— | LATCH REDUNDANT | o I
VOLTAGE CONTROL I
| SENSE/ [
I / iz ADJUST L A |
|
OVERVOLTAGE | / HVSW L
SHUTDOWN !
| | <Rt
RECTIFIER/ —»
Vi DISPLAY
| cc SWITCHING § FILTERS T : SUPPLIES
| REGULATOR >
| SHUTDOWN/ ——3 SHUT | ‘
| /PSENBL —p| DowN T |
|
| ADJUST |
i -
MAIN BD. SWITCHING POWER SUPPLY/REGULATOR SCHEMATIC 800—-0023—-00/01 PAGE 11
r Y 1
$ I
SNUBBER |
CIRCUIT I
D618
+VSW R668 |
l C647 |
|
SHUTDOWN I | 7601 3| REFERENCE
I * ¥ +VR(2.5V
"SHUTDOWN" pvedl "OSCILATOR CONTROL™ all | RECTIFIERS REGULATOR SR
4
(SHUTDN /) Q609 REGULATOR FILTERS P U604A -WR(~-2.5V) |
us02 | ? D601 I
< | ? 0602 '
D603
| D604 l’ v |
: I C
W | REGULATED
; c:gsccgr | . +WA((2.7v) |
0610
& U6048 —VDA(-2.7V}
o I U604C
S > v | '
3 FEEDBACK o« ;
w POWER | &
< HANDOVER | & » +VS(5.5V) |
e CKT. - B @ I
0603 POWER TO | z —VS(-
D605 CONTROLLER vee RECTIFIERS X » -VS(-5.5V) |
AND < < |
I FILTERS < 3 12 P 1AG
+4 V & 0607 3 I': l
D608 le Z I
+15 v ¢———— D609 _g =
D613 Ié I
-15 V €——— r z |
e e e e e e L L LB s _

120V DIRECT PLUG—IN POWER SUPPLY

I- BRIDGE
THERMAL ‘ OUTPUT 15 VOLT DC
MAIN > —>
AC INPUT PROTECTED RECTIFIER FILTER UNREGULATED
T INPUT
VOLTAGE : TRANSFORMER >
oo L 4 |
PN
| GROUND CONNECTION TO 120V = 503-0002~-00 |

CORE OF TRANSFORMER

100V 50/60 Hz, 230V, 50 Hz DESK TOP POWER SUPPLY
[ Po/WER ————————————
ON /OFF
THERMAL & 5| BRIDGE
MAN — @ "oyl SHORT CKT | RECTIFIER [P %’SE%T ZJ?\IR\EZOGLJLA?'I?ED
AC INPUT g PR?J‘ES}‘ON
(&4
VOLTAGE —b oY * o R ANSFORMER g
Qo
GND — © ’ PN |
EARTH GROUND CONNECTED 230V = 503-0002-20 |
[_ __ TO CORE OF TRANSFORMER 100V = 503-0002-30 |
POWER DISTRIBUTION AND CONTROL
G __ T T - - T T T T T T ]
EL LCD —_— e — e — — —
| DISPLAY | OR__| DISPLAY | L
b == |
| ¢ h |
: —r Y- - - — - N— — | : :
|
|| | , |
B : | o
I VALVES & | L, o
l | N —» SWITCHING [ <& AN I
> |
R | P I
I 155 (%8 I |
l -~ o O& l I
| o  l— <8 PUMP (M1) yyi yyi
| o> © & SWTCHING \I\ \l\ I
X
| |
| | |
| » > ]
B _LGvaw) J |
10_32L T BATT. ('.:-HAR_&ER— - - - - OFF I o
T—%l y ON (STANDBY)/ vee |
l l ‘“' I FZ‘J | NO TNC | |man 8D PWR SUPPLY I
<}+>— | > I N |
' | ! | ’ |
I R49 | MAIN '
' I V %7 1 | BATTERY| ' I
- 8.0v
! S e= | } | b
| v d | oo\ L
l | 7 1AG
| = > - P
' -
L o - _ _ _ _ _ ] l_ _______ 4
| RECHARGER BOARD MAIN BOARD
e e e e e e e o -

EL RECHARGER & POWER

SUPPLIES /DISTRIBUTION
BLOCK DIAGRAM
Figure 7-31




(o3 >

LCD OPTION RECHARGER SCHEMATIC 800-0033-00
— - = =2
|

-
—>

SWITCHING
REGULATOR

f

SENSE

DRIVER /
CURRENT
SENSE

OQUTPUT
VOLTAGE
FEEDBACK

OVERVOLTAGE
SHUTDOWN

L +VSW

L PUMP

VALVE

Ar-— — ————

AC TO LCD

- — —— —— — e —— — —

TO l
BATTERY
SECONDARY
AIR VALVE
RECTIFIER (N.C.)
& FILTER t—e
PUMP
vee M coNTROL €
PRESSURE VALVE
VOLTAGE
SENSE L »  GATING P TRANSDUCER CONTROL +VSW
NA
ke ¢ T PRIMARY
VALVE
OLTAGE PRESSURE > MIN (N.0.)
VOLTA P SENSE/ TIMER
* - SENSE/ [ ADJUST VALVE
ADJUST , T CONTROL (€3
BATTERY >
COMPARTMENT NIBP ._____4
THERMISTORS - DISABLE
OVER— P LATCH REDUNDANT
VOLTAGE CONTROL
SENSE/ [
ADJUST L
SHUTDOWN / =
+VSW
)
DC TO AC
INVERTER [
VBACKLITE —p| INVERTER
CONTROL
1

— DISPLAY’S
EL BACKLIGHT

LCD RECHARGER
BLOCK DIAGRAM
Figure 7—-32




8 / 6 9 \V, 4 J Z 1

REVISIONS
REV. CHANGE ORDER DRAFTED | CHECKED
KEY ON GUIDE NUMBER BY 8Y
KEY ON GUIDE IS LOCATED AT "C” SEE DETAL E E | CO 930046 [LG, o|CLC o0,
IS LOCATED AT 3 FOR CABLE F CO 930281 CLGSMISJ
FOLDING
NOTES: UNLESS OTHERWSE SPECIFIED
1. ITEMS 3, 7, 8 AND 9 ARE NOT ASSEMBLED INTO
THE UNIT WHEN THE BAQPAQ IS SHIPPED ALONE.
2.| INSTALL ITEM 34 AFTER ITEM 17, FOR
OXIMETERS FOR PROPAQS SIEMENS ONLY: PUT
ITEM 34 IN ITEM 41 AND SEND WITH UNIT
TORQUE 4 IN—-LBS TO PACKAGING.
3.| SOLDER PINS TO FLEX CABLE USING SOLDERING
IRON WITH 575° FAHRENHEIT TEMPERATURE.
DO NOT SOLDER FLEX CABLE THAT HAS BEEN
EXPOSED TO HUMIDITY DURING STORAGE. CLEAN
SEE DETAIL B TOROUE NUT 16 SOLDERED AREAS ON FLEX CABLE WITH FREON,
INCH—07 ACID BRUSH, AND KIM WIPE.
2 PLACES CAUTION, EXCESS FREON CAN CAUSE DAMAGE
APPLY ITEM 10, AFTER TO THE PLASTIC PANEL.
TORQUE, TO NUT/THREAD TOP 4. DRAWING DESIGNATOR OF THIS ASSEMBLY
INTERFACE DRAWING IS "CW". C
5.1 SECURE PIN, ITEM 30, IN BOSS
REF WITH LOCTITE 416 ADHESIVE.
6. TORQUE TOLERANCES ARE 5%
REF
TORQUE
BOTTOM VIEW
5 INCH- ANGLED VIEW-FINAL FOLD
DETAIL E 3
CABLE FOLDING NE
41| ZIPLOCK BAG 3°X5° o3
40 | ADHESIVE, LOCTITE 416 ~
_ 39 SPEAKER, SPo2, BLACK CONE f
RN STRIP WIRE 1/4", 35 FLEX CIRCUIT, SPo2, D CONNECTOR o
, A USE MECHANICAL WRAP, 53 | PANEL, SPEAKER SPo2 >
/ Y\ SOLDER, DO NOT CLEAN ;2 acgez}? 4-240’;25; P:;'é P;D. S%MS -3
\ 1 ASHER, ., SHLD, . 1D, NYLON
! | LSE’;ETA'%; s?#v‘::H R{j\scg C!i u\#:gr\}’ 30 | PN, BAoplXo MECHANICAL SUPPORT
\ / WHEN SOLDER:Nb) 29 SOCKET, 10 PIN, DUAL ROW, BOARD MOUNT
\\ / 28 SCREW, 4-24, PH, .31",SLT, TYPE BT B
2 PLACES ,/ 27 GASKET, SPEAKER
- _-7 26 CLAMP, FERRITE BEAD
- 25 SUBASSEMBLY, MAIN BOARD, SPo2
24 SUBASSEMBLY, CONN PANEL
23 SUBASSEMBLY, SPEAKER CABLE
22 GASKET, ADHESIVE, SINGLE SIDED, .062 THICK
21 CORE, MAGN. 1.0°L, 1.5°W, .481..075x1.05 SLOT
SEE DETAIL C 20 | TAPE, ACRYLIC FOAM, DOUBLE COATED 3/4 x .080
19 LABEL, SPo2, FUSE
13 CHASSIS, SPo2
12 PANEL, REAR, SPo2
10 ADHESIVE, LOCTITE $222
5 O-RING CORD, .070~ OD.
4 FOOT. PAD, WHITE,.50" SQ. x .12" H, SILICONE
2 SUBASSEMBLY, PCB, SCRAP, SPo2
PLACE NEAR TOP ] ASSEMBLY, EXPANSION CABLE
AND CORNER ITEM DESCRIPTION A
| PARTS LIST (SEE BOM FOR PART NUMBER)
| . THREAD WIRE Aty PPROTOCOL”  seiverron. or s7oos
@_/ THROUGH SLOTS. Thls draving i ressived s esendemen |____ Slolt
Phbot’ e prier Srise, esmeset of DM&C ™ESSEMBLY DRAWING.
REF o v Buck| SpO2 FOR PROPAQ WITH
DE TA”_ C TOLERANCES: . 75 BEADED SIDE PANEL
%x':?::*'o”s ATE e 1 1 C_:,- JACKSON D 824—-0204-00 -FF
ANRLES = ¢ 1212/ M. BUCK NONE Fm 1> 2

8 7 6 5 AN 4 3 ) DO NOT SCALE DRAWNG 1 WE




CAUTION:
THE RED AND BLACK CONNECTORS
ARE PLACED INSIDE THIS PORTION
OF THE BATTERY CAVITY AND ARE
NOT CONNECTED.
WHEN INSTALLING SpO, MODULE ONTO MONITOR,
DO NOT PINCH WIRES DO NOT PINCH WIRES OF CONNECTORS. D
WHEN INSTALLING j
’ BATTERY INTO MONITOR
MONITOR
VIEW A-—A @ C
CENTER LABEL
SEE DETAIL D
FOR CAP REMOVAL
(34) 2
SIEMENS ONLY:
K-
2 134 g
POSITON DETENT AT o0
BOTTOM TO MOUNT N
ITEM 34 THEN TURN .
KNOB CCW 5
o
T
o
o
-3
107 | LABEL, SIEMENS SERIAL NUMBER
43 TAPE, BLACK, .75" WIDE
42 TAPE, WHITE, PLASTIC, .75~ WDE
PINCH AND TURN 34 LOCK, "D" CONNECTOR
START IN THIS PLACE FINGER CAP 1/4 TURN 18 | LABEL, REAR
CAP POSITION / UNTIL INTERNAL 17 LABEL, SPO2 CONNECTOR PANEL
\ BOSSES OF CAP 15 LABEL, SERIAL NUMBER
y APPEAR AT TOP 14 LABEL, DOUBLE BATTERY, REPLACEMENT
AND BOTTOM AS 13 CHASSIS, SP0O2
: SHOWN 12 PANEL, REAR, SPO2
: THEN PULL CAP 9 | WASHER, #6. FLAT, SS
STRAIGHT OUT 8 WASHER, #6, SPLT LK, SS A
FROM PANEL 7 SCREW, 6-32 X 2.75'L, PHL, PHD, SS
PLACE THUMB ax TORQUE SCREW TO 6 O—RING, 5.25 ID, SECTION 1/16
HERE 8 INCH-POUNDS, 4X 3 BATTERY ASSEMBLY
ster 1+ DETAIL D step 2 ITEM DESCRIPTION
PARTS LIST (SEE BOM FOR PART NUMBER)
REMOVAL OF CAP FROM CONNECTOR PANEL pz | 824-0204-00 | F
NONE [ 2 & 2

3

/

2 DO NOT SCALE DRAWING

1 ‘ Figure 7-34 I




TORQUE TO 5 IN-LBS @ REF
L n
‘l !
REF D
65 +.02
NOTES: - —(28) see DETAL D" rer (28
10|/ INSTALL LED WITH FLAT TOWARDS ROUND PAD. 10
TORQUE TO 5 IN-LBS DETAIL D
11] CUT O-RING MATERIAL AT AN ANGLE AT BEGINNING 2X
AND END AS SHOWN. DO NOT OVERLAP "0"—RING MATERIAL @
12. DESIGNATORS 8, 26, 28, 31, 34, 54, 57, 61, 65, 99 AND 101 !
ARE PRESENT ONLY WITH PRINTER OPTION. @ MOUNT LED, ITEM 28, IN
| HOLES OF SPACER, ITEM 101, C
AND WASHER, ITEM 31.
(63 ! (105)
3X
| <|_
TORQUE TO 32 IN-0Z S
3X &%
o RN
& iz
N
© T =
o0
5~ ,
-]
| o
@ 3
PLACE O-RING AROUND PERIMETER
0 11| OF FRONT PANEL, CUT TO LENGTH
135 | SCREW, 4-40X.25, PHL, PHD, external POSITION JOINT OF O—RING APPROX B
105 | GASKET, ADH, EMP EL WINDOW oy WHERE SHOWN
101 SPACER, LED, 5/8 LONG, NYLON
99 NYLON SPACER
66 FRONT PANEL, EMP EL
65 KEY, ELASTROMERIC
61 SCREW, #4
57 SCREW, 4-4 x .25, PHL, PHD, SEMS
54 HEADER, 5-PIN
49 BRACE, EMP EL WINDOW COVER
38 COVER, EMP EL WINDOW EL DISPLAY PANEL
34 PCB, PRINTER KEYPAD (1.56 INCHES THICK AT BOTTOM)|
31 WASHER #5, 9/32 OD, .140 ID, .030 THK, NYLON
28 LED WITH OR WITHOUT PRINTER A
26 KEY CAPS SEE NOTE 12
11 CORD, "0" RING
10 PAD FOOT, WHITE, .5 SO X.12° HIGH, SILICONE
8 LENS, LED, GREEN
ITEM DESCRIPTION = -
D | 824—0208-00 | J
LIST OF MATERIALS NONE P9 2 ¥ 9
8 7 5 A 4 2 DO NOT SCALE DRAWING I Figure 7-35 I




TORQUE TO 5 IN-LBS
2x
| [ SPACE LED .25 +.02
: OFF PCB
NOTES: ! I é
13
I3] INSTALL LED WITH FLAT TOWARDS ROUND PAD. 2X !
|
4] CUT O-RING MATERIAL AT AN ANGLE AT BEGINNING |
AND END AS SHOWN. DO NOT OVERLAP "0"—RING MATERIAL. !
15. DESIGNATORS 8, 26, 28, 34, 54, 57, 61, 65 AND 99 !
ARE PRESENT ONLY WITH THE PRINTER OPTION. ' C
K<
<
3
o
T
o
o
3
PLACE O-RING AROUND PERIMETER
14| OF FRONT PANEL, CUT TO LENGTH
POSITION JOINT OF O—RING APPROX. B
WHERE SHOWN.
99 NYLON SPACER
A PANEL, FILLER LCD DISPLAY PANEL
66 FRONT PANEL, EMP (1.00 INCHES THICK AT BOTTOM)
65 | KEY, ELASTOMERIC WITH OR WITHOUT PRINTER
61 SCREW, #4 SEE NOTE 15
57 SCREW, 4-40X.25, PHL, PHD, SEMS
54 HEADER, 5-PIN
34 PCB, PRINTER KEYPAD
28 LED A
26 | KEY CAPS e
K CORD, "0" RING /
10 PAD, FOOT, WHITE, .5"SQX.12" HIGH, SILICONE
8 LENS, LED, GREEN
ITEM DESCRIPTION Er_a'z?-ozos—oo ¥
LIST OF MATERIALS NONE 7 3 7 g
8 7 6 5 /\ 4 3 2 DO NOT SCALE DRAWING 1 | Figure 7-36




TORQUE TO
4 IN-LB
00/P400 s DOOR ASSEMBLY
EXPANSION ‘ N
CABLE - PRINTER MODULE
(89) CO2 ONLY ;%%%TLE PANEL Y POWER HARNESS
D
SHIELD SLIDES IN
GROOVES FORMED BY - \
BOSSES AND BATTERY o ® <
., COMPARTMENT T Ne ~
0 _\" \ BLACK @
FOR PRINTER (EMP) >
WITH OXIMETRY o
AND/OR CO2 m o
BEAD RETAINED BY | / ®
SPEAKER SIDE PANEL /1/ - e 6 IN-LB
SPO2 & CO2 OPTIONS N < (122)5x, REMOVED FOR SPO2/ REMOVED FOR CO2 OPTION
N ) COZ OPTION, APPLY ADHESIVE AND REPLACED WITH ITEMS
X A SIDE TO REAR PANEL 75, 76 AND 77, SEE SHEET 6
AN A SEE BOM FOR
@@ CORRECT SIDEPANEL
133 | 2 | LOCTITE @EXPANS'ON PLACE ON PRINTER ox (TOP PANELS ONLY)
132 | 3 | WASHER, .375 OD, .242 ID, .062 THK, ADH CABLE R,  BRACKET AND PLASTIC
129 | 1 | SUBASSY, EXPANSION CABLE, EMP/S M/L N LOCTITE Ry APPROX. AS SHOWN. C
128 | 4 | TIE WRAP, NYLON, 3.50° LONG ~_ X
(128) TIE-WRaP N
127 | 3 | 4—WAY ADHESIVE BACKED CABLE TIE MOUNT o~ <
124 | 1 | SUBASSY, PRINTER KEYPAD, HARNESS
123 | 1 | SUBASSY, EXPANSION CABLE, EMP M/L
122 | 5 | WASHER, .370 OD, .192 ID, .062 THK, ADH ‘3:?3'-5 TIE MOUNT
98 2 | WASHER, SHLD, #2, .098 ID, NYLON
90 4 | WASHER, #6, SPLT LK, SS <
89 1| SHIELD, EXPANSION CONNECTOR
88 1 | SHIELD, MS €02 gg
74 | 1 | LABEL, FUSE TORQUE To i
73 3 | PANEL, FILLER BOTTOM 32 IN-0Z S
72 2 | PANEL, FILLER TOP ]
- |
70 | 2 |LATCH, DOOR TORQUE TO 3.5 IN-LB /| [ = Tp==—--- S
69 1 | DOOR, BOTTOM 3
68 | 1 | PANEL, REAR REMOVED FOR CO2 3X -
67 1 | CHASSIS, EMP OPTION, APPLY ADHESIVE
62 2 | SCREW, 8-32X1.50, PHL, PHD, SS SIDE TO REAR PANEL N
60 | 1 [ SCREW, 6-19X.38, TF, PHL, ST, ZINC, PLASTITE \ B
55 1 | WASHER, FLAT, #6, SS 2X TORQUE TO 3.5 IN-LB 2X
53 1 | SCREW, 2-32X.19, TYPE B, PHD, PHL, SS
52 4 | WASHER, #5, NYLON, REDUCED OD S
51 4 | WASHER, FLAT, #8, SS EXPANSION | . TORQUE TO 7.0 IN-LB
48 2 | SPRING, .016 DIA. WIRE, 1" LONG, SS = CABLE <L @\Z; N
47 1 | SCREW, 8-32X.62 LONG, PHL, PHD REF ™~ @
46 1 | SCREW, 8-32X1.50", BHD, SOCKET, SS
45 2 | SCREW, 6-32X2.50 PHL, PHD, SS TIE-WRAP
40 | 3 | WASHER, #8 SPLT LK SS 2X @@@
35 2 SCREW, 6-32, .75 LONG, PHD, SS T0 TORQUE TO 7.0 IN-LB
32 1| HOUSING, RED, 30 AMP CONNECTOR
30 1 | HOUSING, BLACK, 30 AMP @ REF
18 1 . | SPRING, PAPER TENSION MOUNTED ON TH PRINTER
10 1| PAPER SPINDLE ITEM 67 UPON INSTALLING SHIELD,ITEM 88 WITH PRIN
10 & | FOOT PAD, WHITE, SILICONE FOR PRINTER (EMP) REMOVE LINER FROM ADHESIVE AND
7 1 SUBASSY , POWER HARNESS ITHOUT CO2 PRESS ADHESIVE AGAINST SURFACE
ITEM | QTY DESCRIPTION OF CHASSIS, ITEM 67, WHERE SHOWN — _
D [ 824-0208-00 | J
LIST OF MATERIALS NONE P 4 9 g
8 7 6 5 A 4 3 2 DO NOT SCALE DRAWING ‘] Figure 7-37




8 7 6 ¥ 4 3 2 1
FRONT PANEL
MODULE D
EXPANSION
SHIELD SLIDES IN
GROOVES FORMED BY
BOSSES AND BATTERY
COMPARTMENT
FOR EXPANSION MODULE REMOVED FOR CO2 OPTION
WITH OXIMETRY & PRINTER AND REPLACED WITH ITEMS
OR CO2 W/O PRINTER 75, 76 AND 77, SEE SHEET 7
BEAD RETAINED BY SEE BOM FOR
SPEAKER SIDE PANEL CORRECT SIDEPANEL
SPO2 & CO2 OPTIONS 2x  (TOP PANELS ONLY)
C
<H
X
142 | 2 | SCREW, .25-20X1.25, PHD, PH, STEEL ZINC, THRD FRMNG NUT/WASHER OF CONNECTOR TORQUE TO s
141 | 2 | DOOR LOCKING PAD (ADHESIVE BACKED) TORQUE TO 16 IN-0Z 32 IN-02 S
140 | 1 | PAPER OPENING COVER &
139 | 1 | PRINTERLESS CO2 BRACKET é
133 | 2 | Locmime X TORQUE TO
129 1 | SUBASSY, EXPANSION CABLE, EMP/S M/L N 4.5 IN-LB 3
98 | 2 | WASHER, SHLD, #2, .098 ID, NYLON Q\ 0,
90 4 | WASHER, #6, SPLT LK, SS @ O \\\%
89 1| SHIELD, EXPANSION CONNECTOR @/ R e B
73 3 | PANEL, FILLER BOTTOM 2X TORQUE TO 3.5 IN-LB 2X ﬂ
72 2 | PANEL, FILLER TOP
70 2 | LATCH, DOOR <\
69 | 1 | DOOR, BOTTOM | ->\. TORQUE TO 4.5 IN-LB
68 1| PANEL, REAR L @\Za\
67 1 | CHASSIS, EMP ~ lﬂ
62 2 | SCREW, 8-32X1.50, PHL, PHD, SS
52 4 | WASHER, #5, NYLON, REDUCED 0D
51 4 | WASHER, FLAT, #8, SS @@@
48 2 | SPRING, .016 DIA. WIRE, 1" LONG, SS TORQUE TO 7.0 IN—LB
47 1 | SCREW, 8-32X.62 LONG, PHL, PHD
46 1 | SCREW, 8-32X1.50", BHD, SOCKET, SS
45 2 | SCREW, 6-32X2.50 PHL, PHD, SS A
40 1 | WASHER, #8 SPLT LK SS SP02/C02 OPTION
35 2 | SCREW, 6-32, .75 LONG, PHD, SS WITHOUT PRINTER
:g :s ?ggr]ofo?o\?vmrc. SILICONE BOTTOM/OUTSIDE INSIDE VIEW OF DOOR
VIEW OF DOOR
ITEM | QTY DESCRIPTION I"’o [824-0208-00 | J
LIST OF MATERIALS NONE 599
8 7 6 A 4 3 2 DO NOT SCALE DRAWING 1 | Figure 7-38




PLACE O—-RING MATERIAL IN GROOVES,
SHOWN IN CROSS HATCHED SHADING,
CUT TO LENGTH
FOR CONNECTOR PANEL WITHOUT
BEAD, REFER TO 824—0106-XX
FOR ASSEMBLY DETAIL.
égZLNYTE\z'RgL&T(mS? @ MAKE SURE THAT .38 INCH D
136) SHRINK TUBING COVERS
ROTATION ‘OTOP OF PINS, W2. SPO2 FUSE LABEL AFFIX
oL W TO INSIDE TOP OF REAR
OBING T SEoURE CHASSIS APPROXIMATELY
TUBING ON PINS. WHERE SHOWN
8 | CONNECTOR PANEL
R
X
REMOVE EXISTING JUMPER, W1 e e
AND REPLACE WITH 30 AWG -
WIRE WRAP
FOR CONNECTOR PANEL WITH
BEAD, REFER TO 824—0204—XX
FOR ASSEMBLY DETAIL.
/-@ MINISOOM BOARD
4—40X.25 SEM SCREW
TORQUE TO k1
5 IN-LB (2X)
o
>
SEE SHEET 4 FOR MOUNTING is
ITEM 129 TO CHASSIS, ITEM 67 S
o
) > DRESS TIGHT AGAINST S
' PLASTIC S
EXPANSION CABLE ./ 3
TO PRINTER b © B
PCB, P140 _— DO _NOT CROSS WIRES
POLARIZATION IN THIS AREA
KEY /’
o}
SCRAP BOARD TO PRINTER
BOARD anE / J4, POSITION OF o
CONNECTOR PRIOR 5 |l 5
TO MOUNTING INTO J140/P140~
SCRAP BOARD, ITEM 2 o =5 : ﬁﬁ\ ®
737 | SCRAP BOARD SPEAKER PANEL, REFER TO L ] [
824-0204—-XX FOR ASSEMBLY o
136 | TUBING, SHRINK, 1/8, BLK DETAIL
134 | WIRE WRAP ikt RED
130 | CABLE, SCRAP/PRINTER BOARD ® B o ®
129 | SUBASSY, EXPANSION CABLE, EMP/S M/L /
126 | LABEL, SPOZ FUSE )X O\ S— <)) A
68 PANEL, REAR CHASSIS. RECORDER
57 SCREW, 4—40X.25", PHL, PHD. SEMS SP02 OPTION ROUTING OF THE POWER HARNESS AND CABLE ASSY,
25 MINISOOM BOARD WITH PRINTER ITEM 130 FOR THE SPO2 OPTION
11 0" =RING
DRAMANG 0. A
ITEM DESCRIPTION > [ao4_0208-00 |
LIST OF MATERIALS NONE [ 6 ¢ g
8 7 6 5 A 3 2 DO NOT SCALE DRAWING 1 | Figure 7-39




PLACE O-RING MATERIAL IN GROOVES, |
SHOWN IN CROSS HATCHED SHADING, W1 _‘ o A e Top e X
CUT TO LENGTH CHASSIS APPROXIMATELY
FOR CONNECTOR PANEL WITHOUT WHERE SHOWN
BEAD, REFER TO 824-0106-XX
FOR ASSEMBLY DETAIL.
MAKE SURE THAT .38 INCH D
APPLY WIRE WRAP IN SHRINK TUBING COVERS ~ @
COUNTER CLOCKWISE APPLY HEAT TO <~
ROTATION SHRINK TUBING TO S~
SECURE TUBING S~
ON PINS.
7~
7 7”7
P /
8 | CONNECTOR PANEL
7~
7
KEYING PIN(138 . g @
REMOVE EXISTING JUMPER, W1 el - a /
AND REPLACE WITH 30 AWG <
FOR CONNECTOR PANEL WITH WIRE WRAP s
BEAD, REFER TO 824-0204-XX
FOR ASSEMBLY DETAIL.
< |
O S C
R S
84
78
> SEE DETAIL F
D —() |
Q s [TEM 86, ADHESIVE
GASKET, IS AFFIXED TO /
O a0 x 25 BRACKET, ITEM 85 : K-
| SEMS SCREW ' cob
. Q TORQUE TO | 3
4-40X.25 SEMS SCREW R , 5 IN-LB I x
TORQUE TO ® TOP AND BOTTOM CO2 z o
5 IN-LB (3X) N} SO | CONNECTOR PANEL, : Qi
7 L |& rs r~_| P2 ITEMS 75 & 76, ALONG Im (B S
A U & LIS WITH CONNECTOR, ITEM 77, I. I
CONNECTOR, ITEM 79, S ~ SLIDE INTO PANEL AS SHOWN ] A S
MOUNTS INTO P5 =~ N ' T~ il O ¢
P1 ~ N N\ JS 3
SEE SHEET 4 FOR MOUNTING Q PS5 \S «:
ITEM 129, TO CHASSIS, ITEM 67 7 I >
- l ~>——— SPEAKER PANEL, REFER TO
Ve ey
- J2 J 824-0204-XX FOR ASSEMBLY FLEX CABLE, \
- _ DETAIL ITEM 78, DOES NOT B
138 | KEYING PIN P WRAP AROUND POST
136 | TUBING, SHRINK, 1/8, BLK _ - P4 \ y DETAIL F
134 | WIRE WRAP EXPANSION CABLE DRESS TIGHT AGAINST
129 | SUBASSY, EXPANSION CABLE, EMP/S M/L @ (= — A =)
128 | TIE WRAP, NYLON : @ \I@ 1 5 [
127 | 4-WAY ADHESIVE BACKED CABLE TIE MOUNT P6 | DO NOT CROSS WIRES
126 | LABEL, SP02 FUSE _- o i IN THIS AREA
124 | CABLE, SCRAP/PRINTER BOARD g Ny - P7 9 ®@ s l
86 GASKET, BRACKET ' . ‘ " / |
85 BRACKET, BEAD Q) |
84 FERRITE BEAD [J140/P140 (® /
80 C02 BOARD CONNECTOR GOES TO P3 o U [(ne
79 CONNECTOR, 20 POS. OF CO2 BOARD, ITEM 80 L » _
78 CABLE, FLEX J4, POSITION OF —To = @ NOTES: |16 INSERT (ITEM 138)
- CONNECTOR PRIOR J4 . L N KEYING PIN INTO P6
77 CONNECTOR, NICOLAY TO MOUNTING INTO \)! OF SOCKET (ITEM 79) A
76 CONN. PANEL - BOTTOM CO2 BOARD, ITEM 80 , [sqe |
75 CONN. PANEL - TOP et ]./ RED, 7
68 | PANEL, REAR CHASSIS, RECORDER BLACK— T 5 ,
57 | SCREW, 4—40X.25", PHL, PHD, SEMS ® | (? C
25 | MINISOOM BOARD o an Q — /0
ITEM DESCRIPTION WITH PRINTER ROUTING OF THE POWER HARNESS AND CABLE ASSY, “D r-a-;:'_ozoa_oo er
ITEM 124 FOR CO2 OPTION. i -
LIST OF MATERIALS NONE [0 7 9
8 7 6 5 AN 4 3 2 DO NOT SCALE DRAWNG 1 | Figure 7-40 I




6 S v

FOR CONNECTOR PANEL WITHOU
BEAD, REFER TO 824-0106-XX
FOR ASSEMBLY DETAIL.

FOR CONNECTOR PANEL WITH
BEAD, REFER TO 824-0204-XX
FOR ASSEMBLY DETAIL.

4-40X.25 SEMS SCREW
TORQUE TO
5 IN-LB (3X)

CONNECTOR, ITEM 79,\

MOUNTS INTO PS

SEE SHEET 4 FOR MOUNTING
ITEM 129, TO CHASSIS, ITEM

CUT TO LENGTH

MAKE SURE THAT .38 INCH
SHRINK TUBING COVERS
APPLY HEAT TO

SHRINK TUBING TO
SECURE TUBING

ON PINS.

APPLY WIRE WRAP IN
COUNTER CLOCKWISE
ROTATION

REMOVE EXISTING JUMPER, W1
AND REPLACE WITH 30 AWG
WIRE WRAP

N

PLACE O-RING MATERIAL IN GROOVES,
SHOWN IN CROSS HATCHED SHADING,

—®

4-40 x .25

_@ SEMS SCREW
TORQUE TO
5 IN-LB

A

SEE DETAIL F

/ (8) ITEM 86, ADHESIVE
GASKET, IS AFFIXED TO
BRACKET, ITEM 85

TOP AND BOTTOM CO2
CONNECTOR PANEL,

ITEMS 75 & 76, ALONG

WITH CONNECTOR, ITEM 77,
SLIDE INTO PANEL AS SHOWN

[ ——— SPEAKER PANEL, REFER TO

-—‘ SPO2 FUSE LABEL AFFIX
TO INSIDE TOP OF REAR
CHASSIS APPROXIMATELY
WHERE SHOWN

C D

T

‘ON ONIMYHO

00-8020-¥¢8

=
o

e
7 —
W 7 @ | J2 824-0204-XX FOR ASSEMBLY X 7‘3;,9'-5655 ~oT >
J1 - WRAP AROUND POST
_ P4 u DETAIL F
EXPANSION CABLE -
(29 |
136 | TUBING, SHRINK, 1/8, BLK ﬂ
134 | WIRE WRAP P6
129 | SUBASSY, EXPANSION CABLE, EMP/S M/L
126 | LABEL, SP02 FUSE p7 q
86 GASKET, BRACKET
85 BRACKET, BEAD
84 FERRITE BEAD
80 C02 BOARD
79 CONNECTOR, 20 POS.
78 CABLE, FLEX
77 CONNECTOR, NICOLAY
76 CONN. PANEL - BOTTOM A
75 CONN. PANEL - TOP
68 PANEL, REAR CHASSIS, RECORDER
57 SCREW, 4-40X.25", PHL, PHD, SEMS PRINTERLESS
25 MINISOOM BOAR
Ty COARD SP02/C02 OPTION
ITEM DESCRIPTION E‘ " 824-0208-00 | J
LIST OF MATERIALS NONE [T ol
8 7 6 5 AN 4 3 2 DO NOT SCALE DRAWING 1 ‘ Figure 7-41




6 5 v 4 3 2 1
—IP611 PRE-SOLDER BARE WIRE TO
THRU HOLE
PAD & THROUGH HOLE. TRIM LEADS OF TP400
AND TP402 TO < .020.
PINCH BOARDS TOGETHER = DETAIL A |
AS CLOSE AS POSSIBLE [ - . DETAIL B
THEN SOLDER WIRE TO \, D
BARE PAD. \ oy PTI
2X
(14) 2X, PUT LOCTITE
222 ON THREADS
——(O-amm) UF SCREWS AFTER
INSERTING INTO
BUSHING
= -
2X POP RIVET WITH
SHOULDER WASHER.
2X APPLY A DROP OF LOCTITE
222 ON ENDS OF SCREWS AFTER eX TORQUE TO 20 IN. DZ. C
TORQUED, TO VERIFY LOCTITE APPLIED
4 LOCATIONS FOR k-
POP RIVET WITH
o .06 SPACERS. @— P70 P70 g
3 §§
§ ¢
o
— 2 S
DETAIL E v
m ©
3
T601 i
DETA 60 DEFALLT FIR CUT TRACE BETVEEN PIN 2 & 3
EL UNITS AND JUMPER PINI & 2
l L C ORANGE BLACK FIR Lﬁfﬁung
WIRE WIRE B
| | /
<609 > 605 57
NAANNNANNN o] (3 Ol wy 1=E 5 5
o|<| (8] |8 @) E U806 U708
U602 4| 8 N\ 7>
l l 3 =
/—CD /—@ )| o2+ /) 59800 ormem(3 ! 2 | e LT
= o D618 L] Ll i OOOOOOOPEII S
‘ S MRS ol [ T
© of [ef |2 L604 3 § (I U700 o
................ P70l
wu ° :l C750 I
PLACE KAPTON TAPE (13) HERE., OUTSIDE SURFACE VERIFY TAPE INSERTED 1 W _ I )
BETWEEN T601 AND 9) 3x — V.4
SETVEEY Toon A DETAIL D A
;cz 824-0211-01 r'i-'
NONE P 4 ¥4
8 7 6 5 /\ 4 3 2 DO NOT SCALE DRAWING 1 |Figure




NYLON —
SCREW DETAIL A DETAIL C
Ny COMPONENT =
SIDE
® PCB —» 5
SPACERSE—= b \NOME X
@9 DANGER 600-0212-XX
A\ R R race REV. [
NYLON PUT LOCTITE 425 FALURE T0 REPLACE
4 |
NUT ON THREADS F&%ﬂ:@:“
AND. CREATE & SHOCK ' PLACE TAPE HERE, OUTSIDE SURFACE
' HAZARD.
7/
DETAIL F SPACERS WITH
PUT LOCTITE 425 . NOMEX
ON THREADS
E— o Screw Fuu TWO SPACERS &
I IF NECESSARY CREW W/0 NOMEX 2 PUT LOCTTE 222
—Q BACK SIDE VIEW / INSERTING INTO C
F— 2 SPACERS (10) / _ _ - . BUSHINGS.
== .
\/L_‘m‘ é /A S D ENDS O SereTITE 2x TOROUE TO 20 IN OZ.
AFTER TOROUED
USE TWO NUTS FOR
LEXAN WINDOW
DETAIL B L
g
o3
18
S
®
DETAIL G 83
P01 701 s
E Ug04 U605 :3
TP622 GND
8 i L B . 2 2 B
7 o] o ° °
O > E U806 U708 -1
— 8 N s
O 5 o || ) DEFAULT FOR CUT TRACE BETWEEN PIN 2 & 3
=~ - OOOOOOO[P__l] 2 EL UNITS AND JUMPER PIN 1 & 2
= x FOR LCD UNITS
)| U700 _¢
Ullo4 EI ' €730 l
a J
A
;2 [~ 824-0218-00 I

'NONE [ 4 ¢
8 / 6 5 JAN 4 3 ) DO NOT SCALE DRAWNG 1 m




8 7 6 5 | 4 3 2 1

| REVISIONS
S IN.LBS. _ 24 7*,’;332  REV | NPI/CHANGE ORDER| DRAWN | CHECKED
TORQUE , v NUMBER ::; acx;_c
25 | Pg A CO 920142 | , /14/92 | 4/14/92
/_ B CO 930283 |4 58703
24) 7 IN.LBS.

?0 & rS @Q g /I NOTE: D

1. THIS ASSEMBLY DRAWING HAS A
SUB—-ASSEMBLY, MAIN BOARD > © [ g DRAWING DESIGNATOR "DI".
o , RIBBON CABLE, P2 INTERCONNECT PCB,

7 IN.LBS. (53 o TEM 7, TO PG RECHARGER PCB 2.| AFTER FRONT CHASSIS IS ASSEMBLED, PLUG THE

CONNECTOR FROM LED CABLE, ITEM 2, TO
TORQUE - & SEE DETAIL C P9 OF MAIN BOARD, ITEM 32.
5 IN.LBS. \2 |

TORQUE Fs booao‘ié

.\Q(‘

13

23) 32 IN.OZ. 3. COMPLETE PAPERWORK AND PLACE ASSEMBLY IN

24 AN ANTISTATIC BAG.
2x \U5 2% 8 2X

REF , REF e 4.1 CAUTION: REAR SURFACE OF WINDOW IS EXTREMELY

FRAGILE AND WILL SCRATCH EASILY. HANDLE THIS
" PART WITH COTTON GLOVES.

e 0w

»
‘2“»,;”:5"’»"“,& @ SEE DETAIL "A” 5. TORQUE TOLERANCES ARE £5%.
7R

s = | C

14

W
~

HEADER, 26-PIN
SUB—ASSEMBLY, MAIN BOARD
24 AWG BARE COPPER WIRE
GASKET, ELECTRICALLY CONDUCTIVE SILICONE
"0"—RING, .303 ID., .070 THICK
SCREW, 6-32 X 1.0 PHL PHD S _IN.LBS.
SCREW, 6-32 X .50 PHL PHD S&7 IN.LBS|
SCREW, 2-56 X .38 PHL PHD SEMS 32 IN.OZ.
SCREW, 4-24 X .88 PHL PHD 32 IN.OZ.
STANDOFF, .63 LONG, NYLON
FOOT PAD, .50 SQ, WHITE
KEY CAP, GREY
EL_FRONT PANEL
WINDOW B
KEY, ELASTOMERIC
CLAMP, EL/LCD, BOTTOM
CLAMP, EL/LCD, TOP
BRACE, PCB
SHIELD, NOMEX
RIVET, SNAP, .039 - .079 CLAMP_ THICKNESS
SUB—~ASSEMBLY, EL MAIN INTERCONN PCB
GASKET, WINDOW
LENS, LED, AMBER
LENS, LED, RED
WIRE HARNESS, ALARM LED
SUB—ASSEMBLY, EL DISPLAY

DESCRIPTION TORQUE

THIS BOSS AND ONE DIAGONAL PARTS LIST (SEE BOM FOR PART NUMBERS) |
MOUNT IN TOOLING HOLES OF : This arowing may contoin information = -~ e A
DISPLAY FRAME (ITEM 1) AND PROTOCOL ‘SYaTENS, ey +=ROT0C0L BEAVERTON, OR 97005

POS’T'ON D'SPLAY This drowing is received in confidence SYSTEMS, INC.

DETA“_ D ond it's contents moy nol be disclosed  [DWN BY: DRAWING TITLE:

PROTOCOL SYSTems. mer 4414792 J.OWEN ASSEMBLY DRAWING, PROPAQ

DIMENSIONS ARE IN INCHES |4/14/92 C.GRICE EL FRONT PANEL, M/L

\® ;SXLER';NCES ARE: I4/2'0/92' J.SANELLE [szE DRAWING NO. eV
= Q.A. APVD:
XX = JACKSON | D | 824-0226-00 ] B
XX = % NONE le17/92 C.JACKSO

SCALE: SHEET OF 2

ANGLES = + 4/27/92 _G.KERSEY NONE !
5 A 4 3 2 DO NOT SCALE DRAWING 'I | Figure 7-44 I
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TO BOSS AS SHOWN
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DETAIL IS SHOWN WITHOUT THE
NOMEX SHIELD, ITEM 9, FOR
CLARITY. NOMEX SHIELD MUST
BE INSTALLED BEFORE MAIN PCB
AND INTERCONNECT PCB ARE
ATTACHED.
CABLE, 11 POSITION
CABLE, 3 POSITION
LINE ON PCB IS FOLD MARK FOR
FLEX CABLES FROM P3 AND P4
REF OF INTERCONNECT PCB. CABLES
NEED TO BE DRESSED VERY CLOSE
TO THE BOARD.
CAUTION: THE DRESS OF THESE
TWO CABLES AFFECTS EMI
PREFORMANCE.
~ DETAIL C
MIRROR IMAGE
MOUNTING G SOLDER WIRE TO INTERCONNECT PCB
15 ON PADS PROVIDED
(31) ReF
SEE DETAIL B
=
§
7) REF of
72
o3
i
N
T
o
()
@3
24 AWG SOLID BARE
REF @ COPPER WIRE
SEE DETAIL B B
FOR PROPER
MOUNTING
OF BARE WIRE
| FOR COATED BEZELS: N~
o SOLDER BARE WIRE, ITEM 31,
TO BENT FLANGE AND SOLDER
PAD UNDER FLANGE USING A
REF HIGH WATT SOLDERING IRON.
A SOLDERED CONNECTION TO
PAD ALONE IS NOT ACCEPTABLE.
THE CLAMPS, ITEMS 14 AND 15, THE EL DISPLAY, ITEM 1,
FOR UNCOATED STAINLESS STEEL BEZELS: AND THE INTERCONNECT PCB, ITEM 7, MUST BE MOUNTED
SOLDER BARE WIRE, ITEM 31, BEFORE THE COPPER WIRES ARE SOLDERED TO THE DISPLAY
TO SOLDER PAD AS SHOWN. AND INTERCONNECT PCB. THE NOMEX SHIELD, ITEM 9, CAN
DETAIL A BE ATTACHED AFTER THE WIRES ARE SOLDERED. A
CAUTION: THE QUAUTY OF
THESE JOINTS AFFECTS EMI THE OTHER COPPER WIRE SHOWN IN DETAIL A IS MOUNTED
AND ESD PREFORMANCE. THE SAME AS SHOWN IN DETAIL B.
DETAIL B
' w0, X
I:B r§'2'4-0225—oo ra
NONE & 2 ¥ 2
8 7 6 5 /\ 4 3 ) DO NOT SCALE DRAWNG 1 ‘ Figure 7-45




REF
CHASSIS @ E DIFFERENTIAL COIL
REF FROM RIGHT SIDE PANEL
, LEADS MUST NOT INTERFERE
EL A WITH DUAL ROW CONNECTOR
LEADS ARE ROUTED UNDER
} PCB, ITEM 22.
(7 2 D
o © J4 FROM RIGHT SIDE PANELS.
56) LEFT SIDE PANELS o | © /
55
|| REFER TO PAGE 4 T :
SIRECUST H FOR INFORMATION
— = = = S ON PLUMBING _
' = — —) = E | CONFIGURATION.,
= HP = 106 3 102/ — ==
d 104 1 3
= E 3 a = _ - _
(| di] -
¥
= , \ , RIGHT SIDE PANEL
i5 mToH F%’;'S'ZB SYNC RIGHT SIDE PANEL
24 24 24 24 24 WITHOUT DEFIB SYNC
LCD / SIRECUST HP 106 102 / 104 J6 AND FUSE C
OPTION OPTION AAMI AAMI 4X FROM RIGHT SIDE PANELS.
OPTION OPTION o IN.LBS
TORQUE
] FOLD FLAP OF SHIELD L o
LCD OVER VANE PUMP AS
.—/ SHOWN
P @ DETENT SHOULD K}
(= N P J1 OF ITEM S5 PRESS AGAINST
o / ROUTE CABLES P3 OF MEM 22 PLASTIC ng
N
© DETENT SHOULD OF THIS BARRIER. N
PRESS AGAINST r_E iz
PLASTIC 1 ( o N’
~ ?
ey
= * £ S
H IR
Eﬂ : m3
 — -
S
- MOUNT TIE WRAP MOUNT TIE WRAP
~ MOUNT AT TOP TO LEFT OF
- \ OF J5 AS SHOWN
BEFORE INSERTING
REF 0 PANEL INTO CHASSIS
[ TO J1 OF ITEM 55 o
J1 OF ITEM 55 ,/_ (ROUTED UNDER l_—"ﬁf
P3 OF ITEM 22 PCB, ITEM 22) B
96 | 1 |LEFT SIDE PANEL TO ITEM 55 é“ﬂ
55| 1 |RIGHT SIDE PANEL Z (ROUTED UNDER
53 | 1 [SHIELD, FRP PAPER COIL FROM RIGHT SIDE PCB, ITEM 22) TOP VIEW OF RIGHT SIDE PANEL A
31| 1 |CLAMP, RIGHT SIDE PANEL, TOP
PANEL ASSEMBLY WITH DEFIB SYNC
30 | 1 |CLAMP, RIGHT SIDE PANEL, BOTTOM
5 AND WITH/WITHOUT UNIV.
27 | 4 |SCREW, 4-40 X 3/8 4 IN.LBS. POWER ADAPTER CONN
26 | 1 [CLAMP, SIDE PANEL VIEW A—A : .
24 | 2 |ADHESIVE, PREFORM—SIDE PANEL —
22 | 1 |[RECHARGER BOARD
10 | 1 |CABLE TIE, 7 " .
ITEM|QTY DESCRIPTION TORQUE : IZ)‘ 824-0230-000' E
PARTS LIST (SEE BOM FOR PART NUMBERS) NONE & 3 5

8 7 6 5 AN 4 3 ) DO NOT SCALE DRAWNG 1 ‘ Figure 745 I




8 / 6 5 \V/ 4 3 Z 1
(41) TO "IN" (TOP) PORT OF
@ CLIPPARD VALVE
( 7
(43) @\ 0o~ TO PUMP VACUUM PORT (S)
» a ’% @ D
A
: N
ATTACH THESE TWO G@ ITEMS | '
TO SIDEPANEL CUFF VENT = ( )
BEFORE SIDE PANEL IS INSTALLED = (43
o
(Tp ] v
| B
\__4
LARGE END POINTS
TOWARD VALVE
= AND PUMP
= (43)
54 | 1 |FILTER X VENT PLUMBING FOR 102/104/106
41| 1 |TEE, 3/32 ID ]
32 |A/R|TUBING, .104 1D, .192 OD. SILICONE NOTE: LENGTH OF TUBING IS £.10
ITEM| QTY DESCRIPTION
PARTS UIST (SEE BOM FOR PART NUMBERS)
To FudKURA C
TRANSDUCER TO CLIPPARD VALVE - (T)em*; %gg%g?
@ ~ (YELLOW END) TRANSDUCER
TO PUMP
Q FUTURE PRESSURE
Y ALTERNATE PORT (P) OR (D)
\ o
TO0 PUMP 70 NIBP FUTURE
PRESSURE_PORT FITTING % @\ SOURCE 5
(P) OR (D) g§
N
LARGE END n
TOWARD PUMP TO MICRO-SWITCH PUMP TO MICRO-SWITCH o
o OVERPRESSURE OVERPRESSURE <
j"o/ D TRANSDUCER o¥ ¢ TRANSDUCER 8
(43) 2\ X N 3
n}‘\ S - —— TO PNEUTRONICS m!
' TO PNEUTRONICS | (Phg () ) VALVE
@ VALVE C (BLACK ELBOW)
7 30 @ (BLACK ELBOW) 2
% ?\ 1 N——T0 NIBP B
(7 ) Y ASS FITTING
2, T N <
Q% (YELLOW END) W 'l%
&
>
= E ~' <
/ ’Qﬁ 20
(43) N (43)
TO NIBP o o
THESE TWO (2) N @
TRANSDUCER PIECES TO B&
@ ADDED TO NIBP FITTING
OF SIDEPANEL BEFORE
SIDEPANEL IS INSTALLED
52 | 1 |TEE, 1/8 ID
47 | 1 |ELBOW, 1/8 ID TO NIBP
, CUFF_PLUMB 1
46 | 1 |TEE, 3/32 1D (2), 1/8 ID STEM P ING FOR 106 TRANSDUCER A
43| 7 [eLBow, 3/32 1D M/L SIDEPAN PTION 43| 8 [ELBOW, 3/32 ID
42 | 2 |ELBOW, 3/32 ID, AND 1/8 ID NOTE: LENGTH OF TUBING IS +.10. 42 | 2 |ELBOW, 3/32 ID, 1/8 ID CUFF_PLUMBING FOR_102/104
:c; AiR 15%3»4?32122? ID, .250 0D, SILICONE "*" DESIGNATES 1/8" TUBING, ITEM 40. :3 A;R 15%3&2/3%2'5? 1D, .250 OD, SILICONE AAMI SIDEPANEL OPTION
33| 1 |CHECK VALVE 33 | 1 |CHECK VALVE NOTE: LENGTH OF TUBING IS .10
32 |A/R|TUBING, .104 ID, .192 0D, SILICONE 32 |A/R|TUBING, .104 ID, .192 OD, SILICONE "e" DESIGNATES 1/8" TUBING, ITEM 4O0. = .
ITEM| QTY DESCRIPTION ITEM| QTY DESCRIPTION DE / EQ | 824-0230“006, ri
PARTS LIST (SEE BOM FOR PART NUMBERS) PARTS LIST (SEE BOM FOR PART NUMBERS) NONE 4 5
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THIS SIX (6) PIECE 0 CUFF VENT @ /—To PUMP VACUUM PORT (S)
\ 2 TO "IN" (TOP) PORT OF

SECTION TO BE ATTACHED
CLIPPARD VALVE
VENT PLUMBING FOR SIRECUST - VENT PLUMBING FOR HP
Q \‘ ‘

TO SIDEPANEL BEFORE
M IDEPAN PTION M/L_SIDEPANEL OPTION

SIDEPANEL IS APPLIED
NOTE: LENGTH OF TUBING IS £.10
"*" DESIGNATES 1/8" TUBING, ITEM 40.

NOTE: LENGTH OF TUBING IS £.10

4 ~ = LARGE END POINTS
oF N
TO “IN" (TOP) PORT OF 52 1 TFILTER ~ =
CLIPPARD VALVE ~ -
43 | 5 |3/32" ID ELBOW FITTING .
54 | 1 [FILTER 42 | 1 |3/32" 1D TO 1/8 ELBOW_FITTING 0 \%
43| 7 [3/32° 1D ELBOW_FITTING & 41] 1 [3/32° ID TEE FITTING
41] 1 [3/32° 1D TEE FITTING 70 PUMP 40 [A/R[1/8" 1D _TUBING @
32 [A/R[3/32" 1D_TUBING VACUUM PORT 32 [A/R[3/32" ID_TUBING T0 CUFF VENT
ITEM|QTY DESCRIPTION (S) ITEM[QTY DESCRIPTION
PARTS LIST (SEE BOM FOR PART NUMBERS) PARTS LIST (SEE BOM FOR PART NUMBERS)
TO FUJIKURA C

OVERPRESSURE
TRANSDUCER

TO PUMP NIBP
PRESSURE PORT TTING
(P) OR (D)
FUTURE
. ALTERNATE
% S0URCE LARGE END POINTS
L7 TOWARD PUMP

TO
Fi
@ TO END OF

TO NIBP
FITTING

TO MICRO-SWITCH
OVERPRESSURE
TRANSDUCER
TO PUMP

PRESSURE PORT
(P) OR (D)

o <H

S O Lo H

LARGE END POINTS "}‘J &'\ - = ‘ Z§
TOWARD PUMP y <¥— S0 S
% S X ™S Z

2 B N E

/ T~ TO PNEUTRONICS
<— TO END OF VALVE
CLIPPARD VALVE (BLACK ELBOW)
(YELLOW END)

30

'</ o

TO

o

VALVE
s 7\ (BLACK ELBOW)
Q @ TO NIBP
TRANSDUCER
CUFF PLUMBING FOR HP
M/L SIDEPANEL OPTION
NOTE: LENGTH OF TUBING IS +.10
TO NIBP —/ . TO FUJIKURA
TRANSDUCER *" DESIGNATES 1/8" TUBING, ITEM 40. OVERPRESSURE
TRANSDUCER

52 [ 1 _[TEE 1/8"_ID TO MICRO-SWITCH 52 ] 1 [TEE 1/8" ID
47 | 1 |ELBOW, 1/8 ID OVERPRESSURE 47 | 1 [ELBOW, 1/8" ID
46 | 1 |TEE 3/32" 1D & 1/8 ID TRANSDUCER 46 | 1 [TEE 3/32° ID & 1/8 1D A
43 |10 [ELBOW, 3/32° ID 43| 6 |ELBOW, 3/32° 1D
42 | 2 [ELBOW, 3/32° ID & 1/8 ID 42 | 2 |ELBOW, 3/32° ID & 1/8 ID S FUTURE
41| 2 [TEE 3/32° ID LUFF PLUMBING FOR SIRECUST 41| 2 [TEE 3/32° 1D ’ ALTERNATE
40 [A/R|TUBING 1/8 1D M/L SIDEPANEL OPTION 40 |A/R[TUBING 1/8" ID ) .70 SOURCE
33 | 1 |CHECK VALVE 33 | 1 |CHECK VALVE

3 NOTE: LENGT IN 1 2
S R NOTE: _LENGTH OF TUBIG IS .10 = /Ao O\ —
ITEM[QTY DESCRIPTION / ' ' ITEM[QTY DESCRIPTION @ EQ 824-0230-00 | E

PARTS LIST (SEE BOM FOR_PART NUMBERS) PARTS LIST (SEE_BOM FOR_PART NUMBERS) NONE I
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3 5 V. 4 3 l 1
i REVISIONS
| REV. CHANGE ORDER ORAFTED | CHECKED
P9 3—PIN HEADER HUMBER e Sl
. - Ro .
TORQUE 7 IN.LBS. : / £ CO 9301160759 /o5 LM_,
JORQUE
=)
- AT ) Y-
ol 7 IN.LBS. ¢ pANEL HARNESS D
|~ o~ L TORQUE -
@ A (FROM DISPLAY)
"""" LCD CABLE
22 g : 1. THIS DRAWING HAS A DRAWING DESIGNATOR “DJ.
7 IN.LBS. @ % 8. TORQUE TOLERANCES ARE #5%.
TORQUE
15) S IN.LBS.
TORQUE
32 IN.OZ.
TORQUE
LCD DISPLAY S
5 PLACES @ g§
N
s puces @REED L
SEE DETAIL B SECURE WIRE HARNESS WITH N
O-RING, (ITEM 22), BETWEEN ~
§ PLASTIC STANDOFF AND CHASSIS o
’ APPROXIMATELY AS SHOWN. 36 |SUB—ASSEMBLY, MAIN BOARD ©
QA SEE DETAIL A 25 [INSULATION, STRIP BEZEL 3
N 22 |O-RING ;
" 21 |TIE WRAP
20 |KEY, ELASTOMERIC
19 |KEY ADAPTER B
18 |PLASTIC MOLDED PART, DRESS PANEL
17 |SCREW, 6-32 X 1.0, PH, PH, SS S IN.LBS
@ 16 [SCREW, 6—-32 X .50, PH, PH, SS 7 IN.LBS|
15 [SCREW, 6-32 X .25, PH, PH, SS S IN.LBS.
@ 13 |BRACE, PBA
12 [ADHESIVE PREFORM, WINDOW
2 PLACES 10 [FOOT PAD, 1/2 INCH SQUARE, WHITE
| . 9 |KEY CAP
8 |WINDOW, DRESS PANEL
7 |LEFT PANEL BRACKET
6 |RIGHT PANEL BRACKET
5 |LENS, LED, AMBER
4 |LENS, LED, RED
3 |4~24 X .25 SCREW 32 IN.0Z
2 |WIRE HARNESS, ALARM LED
1_[#4 WASHER
DETAIL A ITEM DESCRIPTION TORQUE A
PARTS LIST (SEE_BOM FOR PART NUMBERS)
e "“"..:‘..""'a" PROTOCOL® BZAVERTON, OR 97005
Ty deatng b cwashad o sentduwe SYSTENS, INC.
SO Te LT FET JOWEN e
ST T e o CHARDS] ASSEMBLY DWG, FRONT
TOLERANCES: 2 CHASSIS, LCD MONITOR
OWENSIONS ARE M INCHES , .
g ) l 824-0227-00 | F
- s e o G.KERSEY NONE 1 3 |
T R G -
6 5 [15 4 3 2 DO NOT SCALE DRAWIN 7 |'_ Flg. 7.49
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ALIGN SHIELD EDGE WITH TOP ROW

OF FEED THRU HOLES
.100 +/- .025" FROM TOP EDGE

U U L
POSITION O e N St B S
SHIELD FLTIN : : : : . :
T0 .05" g S S U SR S
! FROM EDGE OF =3 D
(29) -— , CIRCUIT BOARD 122
U VEATELLEAATTETARTLTL AR TTEAAREATEELETERTRAAREELRETARETTARTTT AT T LA

L o
\

.-1
'~
ey

SEE DETAIL A 123 11
= FOR ALIGNMENT -~ P PLACE TAPE, (2.57),
T - - - - - - AID. | APPROXIMATELY
| - AS SHOWN, WHEN USING
(24) ' - BOARD P/N 031-0041-XX.

‘ TAPE MUST NOT

4~ R ' EXTEND BEYOND
’ '
-J ' . . SHIELD.

_: ' ' '

- . Covca=d .
- J
[}
- ol
'
--
/ -
[ ]
7 AN, e "'
‘ (L~ & -
[

.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'.' '

i - ‘]7j [} L [} ] ] ]

OO T— L o e A T — swELo C

AUGN RIGHT EDGE
OF SHIELD WITH

SEE DETAIL "A” FEED THRU NEAR
N TAB AS SHOWN
7. L L Y - Y - 4 @\\
(L L L L L L L L L LLLLLLLLLL L L L L L L L L L2222 L2 L2 L2221
" /
o
—— of
ALIGN SHIELD EDGE WITH TOP ROW SOLDER BUSS WIRE Q3
OF FEED THRU_HOLES TO SHIELD AS SHOWN N
.100 +/- .025" FROM TOP EDGE FROM BEZEL TAB 1
LS — - | Ul L o
POSITION 3
SHIELD FLUSH - e
70 .05" . r===" r——-"
FROM EDGE OF I ! ; } }
CIRCUIT BOARD -2 i : ! | ;@ DETAIL ”A” B
SEE DETAIL A -~ ]
-- i i | | .
FOR ALIGNMENT - Loeed  Lo—d —1 | prace 1ape, (.55%),
AlD. -3 APPROXIMATELY
e AS SHOWN, WHEN USING
|23 — - N — —/ BOARD P/N 031-0053-XX.
-« : } TAPE MUST NOT
|- u I B EXTEND BEYOND
| L 4 SHIELD.
38 [3/4 BLACK VINYL TAPE -4
37 |WIRE, BUSS, 24 AWG ADDITIONAL NOTES: - rmmmn cmmmmy
35 |CONNECTOR, ZEBRA STRIP i - < ! | | |
34 CABLE. HEATSTAKE 3.| VENDOR AND MATERIAL MUST BE UL RECOGNIZED . : : : :
33 |WIRE, BLACK, 26 AWG _ 4. TEST EL PANEL FOR FUNCTIONAUTY I | | | |
32 |ADHESIVE, DOUBLE STICK, 1/4 USING TEST FIXTURE, 850-0035-XX. -4 | | | [
31 |CABLE, FLAT, LCD 11 PIN b d Lo——d
30 [WIRE, ORANGE, 26 AWG 5.| TRIM TABS OF EL PANEL APPROXIMATELY
9 : AS SHOWN. THE RESULT SHOULD [
%8 ?Séﬁ:’c LS‘E’MSHR,NK VS PROVIDE A NOTCH FOR THE SHRINK-— | I i N JTi___11nmn M M A
e 2 2 TUBING SHAPED SO THAT TUBING WILL
27 |CONNECTOR, 2 PIN NOT PULL OFF ONCE SHRUNK.
26 |LAMP, ELECTROLUMINESCENT (EL) SEE DETAIL “A"
24 [PANEL, LCD GLASS 6. USE LCD TEST SOFTWARE, IN TEST FIXTURE,
23 |PCB, LCD DRIVER 850-0035-XX, FOR PIXEL ALIGNMENT GUIDE 14] 3
14 |SHIELD, COPPER/NOMEX
ITEM DESCRIPTION O | 824-0
PARTS LIST (SEE BOM FOR PART NUMBERS) T Ty NONE 23 1
N .
8 7 6 5 A 4 3 2 1 | Fig. 7-50




WIRING LIST
ITEM COLOR DESTINATION
30 ORANGE PIN 2
33 BLACK PIN 1
@ ———————— 8,00 —— ]
METHODE CONNECTOR
3 |30 2—PIN
@ SHRINK TUBING
— - .25 £.05 * FRONT VIEW (DO NOT SHRINK)
2 ’
1 33] 3 /|
=T 1
BACK VIEW @ == 2
HEAT SHRINK TUBING, ¢1/8" x 6.75 X
EL PANEL DO NOT SHRINK
OVERLAP SHRINK
TUBING ONTO
(28) HEAT SHRINK TUBING, ©1/8° (2 PLC) X .50 SUPPORT TAB
AND APPLY HEAT
TO SHRINK C
LAP SOLDER JOINT
WIRE LEAD SHOULD OVERLAP
PLASTIC TAB BUT NOT
EXTEND PAST HEATSHRINK.
26)EL PANEL
///////11’//////// S
o
/ > 7 . N
LLLRARRNANAY , Ti
- - / o3
/ A
~
&
o
SOLDER DETAIL TAB| S
(28)SHRINK TUBING 3
EL PANEL LEAD HEAT SHRINK TUBING
TR 777777 27
EREREs emee BLACK (PIN 1
7 0, / ( )
I | ' I APPLY 1 1/8" PIECE OF BLACK ELECTRICAL TAPE, (ITEM 38),
| AROUND SHOULDERS OF EL PANEL AS SHOWN BELOW, LN ORANGE (PIN 2)
THIS PROVIDES ADDITIONAL STABILITY TO EL PANEL LEADS. NN\
P 30
CUT AWAY THIS AREA 3 PLCS Y
LEAD FROM EL PANEL
VIEWED FROM BACK SIDE OF EL PANEL
J:; l 824— 0227 oo ri'

2 DO NOT SCALE DRAMNG

| Fig. 7-51 |




Section 8

Replaceable Parts

Introduction  This section lists the replaceable and servicable parts that you can purchase
from Protocol Systems. Table 8-1 lists the replaceable assemblies and related
parts in the Propag series monitors and options.

Replaceable assemblies should be purchased only from Protocol Systems or
its authorized service or sales representatives. Software may be purchased
only on an exchange basis. Contact Protocol Systems for the current sale
price or exchange fee.

For removal and replacement procedures, see Section 5.
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Section 8-Replaceable Parts

Table 8-1. Service Parts, “MX"Serial Number Applicability

8-2

810-0334-01

Propag 100-Series Monitors

Model- Protocol Part
Display Description Number
Propaq Circuit Boards
10X-LCD | Main Board, “MB” S.N. Applicable 020-0224-XX
10X-EL | Main Board, “ME” S.N. Applicable 020-0225-XX
10X-LCD | Recharger Board, “MB” S.N. Applicable 020-0226-XX
10X-EL | Recharger Board, “ME” S.N. Applicable 020-0227-XX
Propaq Front/Rear Chassis Assemblies
10X-LCD | Front Chassis (incl. window), “MB” S.N. Applicable 020-0015-XX
10X-EL | Front Chassis (incl. window), “ME” S.N. Applicable 020-0169-XX
10X-LCD | Display Module, LCD, “MB” S.N. Applicable 020-0046-XX
10X-EL | Display Module, EL 020-0168-XX
All Rear Chassis 020-0170-XX
10X-LCD | Key Assembly, “MB” S.N. Applicable 020-0030-XX
All Key Cap (1 only) 630-0033-XX
Propaq Side Panels
102/104 | Left Side Panel, AAMConnectors 020-0228-XX
106 Left Side Panel, AAMI Connectors 020-0229-XX
10X-HP | Left Side Panel, HP Connectors 020-0230-XX
All Right Side Panel 020-0171-XX
Propaq NIBP System Components
All Air Filter 020-0063-XX
All Check Valve 020-0064-XX
All NIBP O-Ring Kit 020-0021-XX
All Threaded Fitting, Side Panel Mount 020-0035-XKX
All Pump 020-0036-XX
All Hose Fittings, Plastic Pair, Quick-Disconnect 020-0065-XX
102/104 | Plumbing AssyAAMI Connectors 020-0233-XX
106 Plumbing Assy., AAMI Connectors 020-0234-XX
All Plumbing Assy., HP Connectors 020-0232-XX
Batteries
All Battery Pack, Single 008-0126-XX
All Battery Pack, Dual (to support Printer and SpO2 options) 008-0125-XX
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Propag 100-Series Monitors

Table 8-1 (Cont). Service Parts, “MX"Serial Number Applicability

Section &eplaceable Parts

Model- Protocol Part
Display Description Number
Expansion Module with Printer (EMP)
All Printer Assembly 020-0068-XX
All Main Chassis 020-0069-XX
10X-LCD | Front Panel 020-0015-XX
10X-EL | Front Panel 020-0169-XX
All Key Cap (1 only) 630-0033-XX
All Rear Panel 020-0071-XX
All Paper Door 020-0074-XX
All Side Inserts 020-0076-XX
All Cable, Expansion, P4 to PCP Board, w/Bead 020-0115-XX
All Cable Assy., Printer, Keypad 020-0114-X
SpO2 Option
All SpO2 Input Board (SOOM) 031-0008-XX
All SCP Board 031-0010-XX
All Chassis, SpO2 for Propaq 020-0122-XX
All Rear Panel, SpO2 for Propaq 020-0123-XX
All Mounting Screw Kit 020-0126-XX
All Speaker Side Panel 020-0125-X
All Connector Side Panel w/o Bead 020-0124-XX
All Connector Side Panel w/Bead (German) 020-0190-XX
All D-Connector Locking Ring 630-0038-XX
All Cable, Expansion, P4 to SCP Board, w/Bead 020-0198-XX
All Cable, Interconnect, SCP to PCP Board 010-0054-XX
CO2 Option
All CO2 Board (MSP) 020-0286-XX
All Connector Panel, C® 020-0285-XX
All Right Side Panel, External Fuse (F1), 25 W dc Input 020-0284-XX
All Right Side Panel, External Fuse (F1), 10.5 W dc Input 020-0283-XX
Misc. Electrical Parts
All Cable Assy., Main-Recharger Board Interconnect 020-0060-XX
All Lithium Battery (BT800) 020-0061-XX
All Fuses, Pico, 3A, 125V, Qty. 10 020-0210-X
All Power Switch 680-0010-XX
All Alarm LEDs and Harness Assy. 010-0019-XX
Misc. Mechanical Parts
All Foot Pads, Qty. 24 020-0033-XX
All Propag Handle 020-0034-XX
All Battery Cover 020-0016-XX
All Boot Seal, Power Switch 680-0006-XX
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Section 8-Replaceable Parts

Propag 100-Series Monitors

Table 8-1 (Cont).

Service Parts, “MX"Serial Number Applicability

Labels English French German Spanish Japanese
Logo, 102 (LCD) 640-0032-00 640-0032-00 640-0032-00 640-0032-00 640-0115-00
Logo, 104 (LCD) 640-0033-00 640-0033-00 640-0033-00 640-0033-00 640-0113-00
Logo, 106 (LCD) 640-0027-00 640-0027-00 640-0027-00 640-0027-00 640-0116-00
Logo, 102-EL 640-0155-00 640-0155-00 640-0155-00 640-0155-00 640-0250-00
Logo, 104-EL 640-0156-00 640-0156-00 640-0156-00 640-0156-00 640-0251-00
Logo, 106-EL 640-0157-00 640-0157-00 640-0157-00 640-0157-00 640-0252-00
Alarm Panel, Propaq 640-0030-01 640-0059-01 640-0197-00 640-0223-00 640-0030-01
Right Side Panel 640-0028-02 640-0180-00 640-0203;00 640-0225-00 640-0112-03
Right Side Panel, Acuity Opt. 640-0182-00 — — — —
R.S.P, Ext. F1, 10.5 W 640-0269-00 640-0283-D0 640-0282-00 640-028¢4-00 —
R.S.P, Ext. F1, 25 W 640-0237-00 — — — —
R.S.P., Ext. F1, 10.5 W, Acuity 640-0268-00 — — — —
R.S.P., Ext. F1, 25 W Acuity 640-0236-00 — — — —
Left Side Panel, 102 AAMI 640-0034-01 640-0087-01 640-0192-00 640-0231-00 640-0034-01
Left Side Panel, 104 AAMI 640-0035-01 640-0088-01 640-0194-00 640-0230-00 640-0035-01
Left Side Panel, 106 AAMI 640-0029-01 640-0060-01 640-0196-00 640-0229-00 640-0029-01
Left Side Panel, 102 HP 640-0152-01 640-0187-00 640-0191-00 640-0234-00 —
Left Side Panel, 104 HP 640-0153-01 640-0188-00 640-0193-00 640-0233-00 —t
Left Side Panel, 106 HP 640-0154-01 640-0189-00 640-0195-00 640-0232-00 —t
Battery Cover, Monitor 640-0031-01 640-0031-01 640-0202-00 640-0031-01 640-0031-01
SpO2 Connector Side Panel 640-0114-03 640-0148-02 640-0205-00 640-0224-00 640-0177-01
SpO2 Option, Rear Panel 640-0119-01 640-0119-01 640-0206-00 640-0119-01 640-0176-00
EMP, Rear Panel 640-0066-01 640-0066-01 640-0201-00 640-0066-01 640-0066-01
EMP, Front Panel, LCD 640-0063-00 640-0103-01 640-0199-00 640-0227-00 640-0063-01
EMP, Front Panel, EL 640-0170-00 640-0178-00 640-0198;00 640-0226-00 640-0170-00
EMP, Paper Door 640-0065-00 640-0102-00 640-0200{00 640-0228-00 640-0065-00
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Appendix A

Buildable Test Equipment

This appendix contains information that allows the service technician to
build the following special test fixtures required for calibration and testing.

+ Electromedics 37 C Temperature Simulator

« Power Supply Connectors

- Battery Substitution Plugs

- Battery Temperature Sensor Substitution Plug
+ RS-423 Loopback Test Fixture

The parts to build these fixtures are available from either the part
manufacturer or from Protocol Systems, Inc. where Protocol’s part number
is listed. Contact Protocol Systems for information on ordering these parts.
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Appendix A-Buildable Test Equipment

Propag 100-Series Monitors

A-2

37 DEGREES C (98.6 F)
6017 +/-5 OHMS

59.0K, 0.1% 3.32K, 0.02%

PN 205-0005-00

523K, 0.1% 3.32, 0.02%K

PN 205-0003-00

PN 205-0024-00

PN 205-0024-00

——(C

MINI PHONE PLUG
MFR: SWITCHCRAFT
MFR PN: 750

Fig. A-1. Electromedics 37°C Temperature Simulator
Schematic

RED

BLACK

WIRE: 18 GAUGE STRANDED
2 LENGTHS

APPROX. 3 FT. EACH

RED - PIN 1

BLACK-PIN 2

3 4 5

CONNECTOR, 5-PIN, 0.156" CENTER
MFR: METHODE; MFR PN: 3300-405-220
PROTOCOL PN: 610—-0036—-00
(REQUIRES INSERTION TOOL
METHODE PN: JT-11-156-ST)

RED

BLACK

WIRE: 18 GAUGE STRANDED
2LENGTHS

APPROX. 3 FT. EACH

RED - CENTER TERMINAL
BLACK - BARREL

|

DC INPUT PLUG
55MMOD; 2.1 MMID
MFR: SWITCHCRAFT
MFR PN: 5760

Fig. A-2. Power Supply Adapter Cables Schematic

810-0334-01
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Propag 100-Series EL Monitors

Appendix Budildable Test Equipment

—— AANA———

91 OHM OR
11 OHM
2W, 2%

CONNECTOR, 5-PIN, 0.156" CENTER
MFR: METHODE; MFR PN: 3300-405-220
PROTOCOL PN: 610-0036-00
(REQUIRES INSERTION TOOL
METHODE PN: JT-11-156-ST)

Fig. A-3. Battery Substitution Plugs Schematic

1.0K,0.1%,0.1 W
PROTOCOL PN:
205-0001-00

1.0K,0.1%, 0.1 W
PROTOCOL PN:
205-0001-00

CONNECTOR, 3-PIN, 0.100" CENTER

MFR: METHODE
MFR PN: 1300-103-426

PROTOCOL PN: 610—-0023—-00
(REQUIRES INSERTION TOOL
METHODE PN: JT-11-100-ST)
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Fig. A-4. Temperature Sensor Substitution Plug

Schematic
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Appendix A-Buildable Test Equipment Propag 100-Series Monitors

A-4

C1,C2=0.022 uF, 5%
R1,R2 =910 OHM, 5%
R3,R4 =51 OHM, 5%

c2

PIN 1 = SIG. COMMON

PIN 2 =TXD/

PIN 3 = RXD/

PIN4=CTS

PIN 5=RTS

PIN 6 = RECEIVE COMMON
PIN 7 = NO CONNECT

CONNECTOR, 7-PIN, 0.100" CENTER
MFR: METHODE; MFR PN: 1300-107-426
PROTOCOL PN: 610-0017-00
REQUIRES INSERTION TOOL
ETHODE PN: JT-11-100-ST

Fig. A-5. RS-423 Loopback Test Fixture
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Appendix B

Dynatech/Nevada
Patient Simulator
Modification

The factory configuration of the Dynatech/Nevada model 214A, 215A, and
217A Patient Simulators is incompatible with the Propaq 104 and 106 when
both the ECG and invasive pressure simulator channels are simultaneously
connected to the monitor. Erroneous readings result. The patient simulator
must be modified as described in this appendix in order to use both
simulator channels with the Propaq 104 and 106. If only one simulator
channel is used, the modification does not need to be done.

1. Modify the patient simulator’s invasive pressure cable as shown in
Figure B-1 and Table B-1.

2. Remove jumpers “W1” and “W2” from the patient simulator’s “Top
PCB” as shown in Figure B-2.

Incompatibilities with other simulators may also cause erroneous readings.
Check Propag readings with the simulator against a known source before
using the simulator for calibration.

Table B-1. Modified Dynatech/Nevada Model 215A Cable Wiring

Function Color Pin No. Propaq 104/106
Output (+) Black 4 C
Output (-) Red 1 A&E
Exciter (+) White 3 B
Exciter (-) Green 5 D

ECG Ref Blue 2 No Connection
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Appendix B-Bynatech/Nevada Patient Simulator Modification Propag 100-Series Monitors

Fig. B-1. Modified Invasive Pressure Model 215A Cable

wi

\

[T we

o O O O

Fig. B-2. Model 215A Top PCB Modification
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Appendix C

~ Software
Revision History

During power-up, the Propaq monitor displays a software version number.
Software versions are numbered as follows:

XX.YY.ZZ
where:

xx = Major software version identifier
yy = Minor software revisions
zz = Hardware/Non-Table-Driven Dependencies

NOTE

The language to be used, and any extra features (such as Acuity
capability) are programmed at the Protocol Factory or Service

department.
Table C-1. Software Revisions
Version Features/Enhancements
7.00.00 Initial Product Release
7.01.00 Changed Network Alert
8.00.00 Adds C@ Function

Calibration/Maintenance Manual 810-0334-01 C-1



	Top
	Update/Change
	Overview
	Safety Summary
	TOC Page 1
	TOC Page 2
	TOC Page 3
	TOC Page 4
	TOC Page 5
	TOC Page 6
	Illustrations 1
	Illustrations 2
	Illustrations 3
	List of Tables
	Section 1
	Section 2
	Section 3
	Section 4
	Section 5
	Section 6
	Section 7
	Section 8
	Appendix A
	Appendix B
	Appendix C

	Patient Monitors: 


