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The ESCORT II Model 20100 Monitor is warranted against defects in materials and workmanship
for a period of twelve (12) months from the date of shipment to the original purchaser. Batteries,
cables, cuffs, and sensors are warranted ninety (90) days from date of shipment. Warranty is valid
only to the original buyer. Defective equipment should be returned freight prepaid to Medical Data
Electronics. Equipment returned with defective parts and assemblies will be either repaired or re-
placed. This warranty is not applicable if repair has been attempted, if the instrument has been
damaged due to operation outside the environmental and power specifications for the product, or due
to improper handling or use.

WARRANTY

If any fault develops, notify MDE Technical Support giving full details of the difficulty, and include
the model and serial number of the device. Upon receipt of the shipping instructions, forward the
device prepaid and repairs will be made at the factory.

The foregoing warranty is in lieu of all other warranties expressed or implied, including but not
limited to any implied warranty or merchantability, fitness or adequacy for any particular purpose or
use. Medical Data Electronics shall not be liable for any incidental or consequential damages.

NOTICE

MEDICAL DATA ELECTRONICS MAKES NO WARRANTY OF ANY KIND WITH REGARD
TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Medical Data Electronics shall not be liable for errors contained herein or for incidental or conse-
quential damages in connection with the furnishing, performance, or use of this material.

This document contains proprietary information which is protected by copyright. All rights reserved.
No part of this document may be photocopied, reproduced, or translated to another language without
the prior written consent of Medical Data Electronics.

The information in this document is subject to change without notice.
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If you experience any problems with this product or would like more information about related
equipment, please call one of the telephone numbers listed below. Medical Data Electronics is
dedicated to providing accurate and timely responses to all of our customer's requests.

TECHNICAL SERVICE

Toll Free Technical Service (800) 237-5243
Technical Service (818) 768-6411
MDE FAX Line (818) 768-0759

Written requests for information should be addressed to:
Medical Data Electronics

12720 Wentworth Street
Arleta, CA 91331-4309
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1.1 General Description

The ESCORT II 100 Series monitor is a modular patient monitor capable of keeping track of as
many as nine (9) parameters simultaneously, including dual vector ECG, Respiration, SpO,, Nonin-
vasive Blood Pressure, one or two Invasive Blood Pressures, Temperature, Mainstream/Sidestream
ETCO,, and Cardiac Output. The ESCORT II 100 monitor features several modular components
that are interchangeable with other ESCORT II 100 and 300 Series modular monitors.

The ESCORT II 100 monitor has a high-resolution CRT display screen, capable of displaying
as many as three waveform traces simultaneously. This CRT display accurately reproduces physi-
ological waveform abnormalities, providing the detail needed to make clinical decisions.

The ESCORT II 100 monitor is equipped with AC, battery (optional), and external DC power
capability. Optional battery operation is provided by three modular batteries, with operating time
ranging from 1.75 to 2.5 hours, depending upon configuration.

The ESCORT 1II 100 can monitor adult, pediatric, and neonatal patients. The appropriate
monitoring mode for each patient, ADULT, PED, or NEO, is selectable. Changing from one mode to
another automatically changes all appropriate algorithms, alarm limits, and any applicable parameter
defaults.

The ESCORT II 100 monitor minimizes the number of function keys at any given time. Some
keys, fixed function keys, are labeled on the front panel and always retain the same function. Other
keys, softkeys, are not labeled and vary in function according to the labels displayed adjacent to
them on the monitor’s screen. There are eight softkeys, five located at the bottom of the front panel,
and three located on the right side of the front panel. For more information on the monitor keys and
their functions, see Chapter 2, “Controls & Indicators.”

Factory defaults have been established and installed for all system and physiological monitoring
issues (i.e., alarm settings, default ECG lead, etc.). These values may be easily reconfigured to meet
specific needs.

This service manual provides readily available documentation to troubleshoot, repair, and
maintain the ESCORT II 100 monitor. It outlines functional block diagrams, board layouts, sche-
matic diagrams, and parts listings for each of the hardware modules of the ESCORT II 100 for use
by technical service personnel. Also included is a performance check section, as well as a section on
care and cleaning. Following these procedures will help to keep your ESCORT II 100 monitor(s)
working efficiently and reliably for many years to come.
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1.2 System Configuration & Options

The vital sign parameters for the ESCORT II 100 monitor are factory configured in a Multipa-
rameter Module. The Multiparameter Module is removable, allowing the user to move it from one
monitor to another as necessary. The Multiparameter Module includes dual vector ECG and can be
equipped with as many as nine parameters.

The ESCORT II 100 monitor can be equipped with several additional options, including a
bedside recorder module and a wireless central station transceiver module. Table 1-1 lists all the
available options.

Table 1-1: ESCORT II 100 Options

Model Number Description
20100 ESCORT II 100 Series Modular Patient Monitor with High Resolution 3-Trace CRT Display
Option 15 Modular Batteries
Option 37 Add Graphic Trends
20001 Multiparameter Module (includes dual vector ECG)
Option 27 Add Respiration
Option 28 Add Noninvasive Blood Pressure
Option 29 Add Noninvasive Blood Pressure and Temperature
Option 30 Add SpO2
Option 31 Add Invasive Blood Pressure
Option 32 Add Invasive Blood Pressure and Temperature
Option 33 Add (2) Invasive Blood Pressures
Option 34 Add (2) Invasive Blood Pressures and Temperature
Option 35 Add Temperature
Option 36 Add ETCO2 (Note: Requires Model 20020 or Model 20021 ETCO2 sensor, sold separately)
Option 38 Add Hewlett-Packard Merlin ECG & Invasive Blood Pressure Connectors
Option 39 Add Cardiac Output
20002 Multichannel Thermal Array Recorder Module
20011 E3200B LINK Transceiver Module
20012 UHF Telemetry Receiver Module 430 - 470 MHz
1200LR-01 Single Vector UHF Long Range Transmitter 450 - 470 MHz
20013 Dual Vector UHF Long Range Transmitter 450 - 470 MHz
20014 Dual Vector UHF Long Range Transmitter 430 - 450 MHz
20015 E3200A UHF LINK Transceiver Module
20018 Serial /O Module
20020 Mainstream ETCO2 Sensor
20021 Sidestream ETCO2 Sensor
20025 Programmable Remote Display
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1.3 Safety Considerations

Read the following sections before using the ESCORT II 100 monitor. Several warnings are
presented to both increase patient safety and prevent damage to the monitor. Rear panel symbols are
displayed and defined in section 1.3.2.

1.3.1 Warnings

Warnings are included throughout the manual. All warnings are presented in the following
format.

WARNING: Read this service manual in its entirety prior to attempting
any service or repair.

WARNING: ONLY qualified technicians possessing specific experience
and expertise in the servicing of biomedical equipment
should attempt servicing the ESCORT II monitor.

WARNING: HIGH VOLTAGES are present within the ESCORT II
monitor. Use caution when servicing.

WARNING: Always use an ESD (Electro-Static Discharge) grounding
wrist or ankle strap that is properly grounded. Always
perform service in an ESD safe environment.

WARNING: The ESCORT II 100 is intended only as an adjunct in patient
assessment. It cannot replace skilled nursing care and proper
surveillance. Keep high risk patients under close surveil-
lance.

WARNING: Carefully read the ESCORT II 100 Operator’s Manual, all
directions for use of monitor accessories, and all precaution-
ary information before attempting clinical use of the

ESCORT II.
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WARNING:

When operating the ESCORT II from an AC power source,
the wall receptacle must be a three-wire, grounded, hospital
grade outlet. Use only ESCORT II’s original hospital grade
AC power plug and cord, or an equivalent hospital grade
plug and cord. If in doubt about the integrity of the ground-
ing of the main supply connection, the unit must be operated
by battery power.

WARNING:

DO NOT plug unit into multiple outlet power strip to avoid
summation of leakage currents.

WARNING:

Explosion hazard. Do not use the ESCORT II in the presence
of flammable anesthetics.

WARNING:

In the event of an adverse patient condition, the audio alarm
will not sound if it has been temporarily silenced or disabled.

WARNING:

For pacemaker patients, the HR may continue to count the
pacemaker artifact during cardiac arrest or other
arrhythmias. Keep pacemaker patients under close surveil-
lance.

WARNING:

Do not use in ambient temperatures above 40° C or below 5° C.

WARNING:

For protection against fire, replace fuses only with those of
the same type and rating.

WARNING:

The alarms for some parameters are factory set to default to
the OFF setting. This may not be consistent with the policies
of your institution or the type of patients being monitored by
the ESCORT II monitors.




1.3.2 Symbols

Introduction

The following are cautionary symbols that appear on the ESCORT II 100 monitor and their
definitions. You should familiarize yourself with these symbols and their meaning before using the
ESCORT II 100 monitor.

e
——

vl

RO - L

[!1

Type CF Defibrillation Protected Equipment: Isolated patient connections
comply with the allowable leakage current limits for direct cardiac application
and are protected against the effects of defibrillation.

Attention: Consult accompanying documents.

Replace Fuses as Marked: For protection against fire, replace only with
fuses of the same type and rating.

Caution: Dangerous voltage.

Alternating Current: 115V @ 60 Hz, or 220-240 V @ 50 Hz.

Equipotential Connection: When external DC power is used, the equipoten-
tial connection must be used as a protective ground terminal.

Fuse: Voltage and current ratings appear adjacent to symbol.



1-6

Chapter1




N Controls and Indicators



CONTROLS and INDICATORS

2.1 Front Panel

A summary of the ESCORT II 100 front panel keys and indicators is provided in the figure
below and on the following pages. Fixed functions keys, softkeys, and indicators are each discussed

individually.

N
W\ ESCORT I

® @i =}0 [d=] o

PAGE ALARM ALARM 2
HOME SETUP SUSPEND

—

O ACON —————————-@
@ @ O CHARGING —@

NonE LD~

Monitor On/Standby Keys 8.

Temporary Alarm Suspend 9.

AC Power Indicator 10.
Battery Charging Indicator 11.
Alarm Setup Key 12.
Return to Home Page 13.
Display Next Page of Softkey Menus 14.

Parameter/System Softkeys
Freeze/Unfreeze All Waveform Traces
Start/Stop Manual Recordings
Parameter Softkeys

Alarm Indicator Light

Recorder Door Release

Multichannel Thermal Recorder

Figure 2-1: ESCORT II 100 Front Panel Detail
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Fixed Function Keys

The ESCORT II 100 includes the following seven (7) fixed functions keys: ON/STBY,
ALARM SUSPEND, ALARM SET UP, PAGE HOME, NEXT PAGE, RECORD, and FREEZE.
Each of these keys, as the name implies, is fixed and performs its intended function regardless of the
monitoring scenario. A brief description of each is provided below.

ON/STBY | o ||[=]

Turns the display on and initializes the ESCORT II when ON is pressed. The ESCORT Il is
returned to standby status by pressing STBY. When in STBY, the batteries continue to be charged if
the ESCORT II is connected to AC power, but no monitoring or storing of data occurs.

ALARM SUSPEND

Temporarily suspends alarm tones. The factory defaults for alarm suspend intervals are 180
seconds in adult mode, 90 seconds in pediatric mode, and 60 seconds in neonatal mode. If an alarm
limit is violated, pressing ALARM SUSPEND will silence the alarm tone. Pressing the key again
before the suspend time period has elapsed will reactivate the audible alarm tones if the alarm condi-
tion still exists. While alarms are suspended, the following message will appear on the ESCORT II
screen:

ALARM SUSPEND XXX

The XXX will be replaced with the number of seconds remaining until the alarm suspend
condition is removed.

ALARM SET UP

Displays the alarm status for all vital sign parameters. Alarm ON/OFF status, high and low
limits, and recording type for each active parameter are displayed. A & to the right of the listed
parameter indicates that one or more alarms for that parameter is ON. An X is displayed when all
alarms for the associated parameter are OFF.

PAGE HOME

Returns the ESCORT II display to the HOME PAGE screen (i.e., the screen normally displayed
during patient monitoring).
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NEXT PAGE

Scrolls through softkey options. Up to five selections may be displayed at the bottom of the
ESCORT II screen just above a row of five softkeys. To access additional softkey selections, press

the NEXT PAGE key.

RECORD

Initiates a 16-second recording of any one or two parameter waveforms. To stop a recording in
process, press RECORD prior to completion of a manual or alarm recording. To specify the param-
eters to be recorded, press the softkey(s) of the desired parameter(s) within two seconds after press-
ing the RECORD key. If no parameters are selected after pressing record, a 16-second strip of ECG
waveform will be recorded.

Note: Active waveforms (i.e., parameters currently being monitored) do not need to be
displayed in order to acquire a recorded waveform.

FREEZE

Freezes all displayed waveforms for evaluation purposes. Pressing FREEZE again releases
waveforms.

Note: Waveforms cannot be frozen during recording. Initiating a recording will also re-
lease the frozen waveforms.

2-3
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Softkeys

The ESCORT II 100 monitor is equipped with eight (8) softkeys. Softkey operation changes
depending upon the monitoring mode, parameter, or configuration options being accessed. Three
parameter softkeys are located to the right of the display screen. Five parameter/system softkeys are
located below the display screen.

PARAMETER SOFTKEYS

These three softkeys, located on the right side of the front panel, provide access to the function
keys of the parameters displayed in the waveform display zone. ECG is always assigned to the top
waveform trace, and as many as two additional parameters, when available (i.e., installed), can be
assigned to trace 2 and trace 3.

PARAMETER/SYSTEM SOFTKEYS [ )= ](- (]

The function of these five softkeys, located directly below the display screen, depends on the
label or function key displayed directly above the softkey. In the HOME PAGE state, parameter
labels and associated numeric values may be displayed directly above one or more of the softkeys.
To access the function keys for any of these parameters, press the softkey under the parameter label
and a page of function keys that relates specifically to that parameter will be displayed.
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Indicators

The ESCORT II 100 includes up to three indicators which illuminate to notify the operator of a
specific activity or situation. Two of the indicators, AC ON and CHARGING are only present when
the ESCORT II battery option is included with the monitor. An ALARM indicator is present on all
ESCORT II 100 monitors.

ALARM INDICATOR ‘="

The red ALARM LED (Light Emitting Diode) illuminates and flashes when a parameter alarm
limit is violated. The light stops flashing when the alarm violation is corrected, or when the operator
turns the alarm off. The ALARM LED will continue to flash when the ALARM SUSPEND key has
been pressed and the alarm violation is still present.

AC ON INDICATOR @ AcoN

The green AC ON LED illuminates when the ESCORT 1I is connected to AC power.

BATTERY CHARGING INDICATOR  ® CHARGING

The yellow CHARGING LED illuminates when the ESCORT II’s optional batteries are charg-
ing. The CHARGING LED will not be illuminated when the batteries are fully charged, or when the
monitor is not connected to AC power.
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2.2 Display Screen

The following is a brief description of the information and format presented on the ESCORT II
100 display screen.

®
4 ADULT |
ne
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\
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1. Softkey Labels for Parameters Displayed in the
Waveform Display Zone (WDZ)

Alarm Status for Parameters in the WDZ
Numeric-Only Display Zone (NODZ)
Alarm Status for Parameters in the NODZ
Message Line for Parameters in the NODZ
System Message Line

WDZ with Associated Numerics

Message Line for Parameters in the WDZ
Current Monitoring Mode

0 ECG Lead in Use

SeeNaLms LN

Figure 2-2: ESCORT II 100 Display Screen
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Softkey Labels for Parameters Displayed in the Waveform Display Zone (WDZ)

The labels displayed adjacent to the parameter softkeys specify the parameters displayed in the
WDZ.

Alarm Status for Parameters in the Waveform Display Zone

Each bell displayed in the WDZ indicates the alarm ON/OFF status for the parameter adjacent
to it.

‘ If a solid bell is displayed, one or more alarm for the associated parameter is ON.

ﬁ If the bell is displayed with an X through it, the alarms for the associated parameter are
OFF.

Numeric-Only Display Zone (NODZ)

The parameter labels displayed above the softkeys at the bottom of the front panel specify the
parameters associated with each softkey. The numeric data associated with the parameters are dis-
played above the parameter labels in the Numeric-Only Display Zone.

Note: In the HOME PAGE state, the parameter labels and numeric data are displayed
directly above the softkeys. When a parameter or system setup page is displayed
above the softkeys, the Numeric-Only parameter labels and associated data are
displayed slightly above the setup page.

Alarm Status for Parameters in the NODZ
Each bell displayed in the Numeric-Only Display Zone indicates the alarm ON/OFF status for
the parameter listed below it.

‘ If a solid bell is displayed, one or more alarm for the associated parameter is ON.

ﬁ If the bell is displayed with an X through it, the alarms for the associated parameter are
OFF.

Message Line for Parameters in the NODZ

Messages concerning parameters in the NODZ will be displayed in a reverse-video box on the
left side of the screen, just above the NODZ. Message display is temporarily obscured when a
parameter or system setup page is displayed. In the HOME PAGE state, the message continues to be
displayed as long as the message condition exists.
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System Message Line

A message that is not specific to a single parameter, such as “ALARM SUSPEND 180,” is
displayed in a reverse-video box on the left side of the screen, just below the WDZ. Message display
is temporarily obscured when a parameter or system setup page is displayed. In the HOME PAGE
state, the message continues to be displayed as long as the message condition exists.

Waveform Display Zone with Associated Numerics

The Waveform Display Zone displays waveform traces and associated numeric data for as
many as three different parameters. The top waveform trace is reserved for the ECG waveform;
however, you can assign different parameters to the other two waveform traces.

Message Line for Parameters in the WDZ

Messages concerning parameters displayed in the WDZ will be displayed in a reverse-video
box to the right of the numeric data for the corresponding waveform parameters. The message is
displayed as long as the message condition exists.

Current Monitoring Mode

The current monitoring mode is displayed at the top of the screen — ADULT, PED, or NEO.
The monitoring mode can be changed through the system function key ADULT/PED/NEO.

ECG Lead in Use

Indicates the ECG lead displayed in the top trace of the WDZ. Choices include lead I, II, III, or
V LD (for “chest lead” in a 5-lead configuration). If heart rate is being derived from SpO, or Inva-
sive Blood Pressure instead of ECG, PULSE is displayed.
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2.3 Side Panel

Figure 2-3 displays the right side of the ESCORT II 100 monitor. The Multiparameter Module
and the Recorder Module Release may each be accessed from this side of the monitor.

—
NIBP/PN
Recorder Module
Release
WITH SERIES
PROTECTION RESISTORS
Multiparameter
Module
N /
© © ©
L L
Figure 2-3: ESCORT II 100 Side Panel
Multiparameter Module

The module in Figure 2-3 is configured for several parameters; your Multiparameter Module
may be configured for fewer parameters. This module may be interchanged with any ESCORT II
monitor within your facility.

Recorder Module Release

Allows the Recorder module to be released from the ESCORT II housing by pushing the but-
ton.
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2.4 Rear Panel

Figure 2-4 presents the ESCORT II 100 rear panel. Brief descriptions are provided for the areas
indicated.
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1. AC Power Cord Input Connector 5. Auxiliary Output Connector

2. External DC Input Connector 6. Batteries/Battery Housing (Optional)
3. Equipotential Connector 7. Transceiver/Telemetry Connector

4. Fuse Holder/Voltage Selector

Figure 2-4: ESCORT II 100 Rear Panel
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AC Power Cord Input Connector and Optional Power Cord Mounting Bracket

Allows connection of the AC power cord to the monitor. In addition, the AC power cord must
be plugged into an AC source before the monitor can operate on AC power and before the batteries
can be charged.

For permanent connection, the MDE power cord bracket should be installed. See Figure 2-5 for
instructions on installing the power cord mounting bracket.

PILOT HOLE
IN REAR PANEL AC POWER
MODULE
\ / ON REAR PANEL

i > #4 X 1/4
/ T SELF TAPPING

SCREW
POWER CORD
MOUNTING
BRACKET

Figure 2-5: AC Power Cord Bracket Installation

External DC Input (12 - 28V) Connector

Allows an external DC power source to be connected for extended use during transport where
AC power is not available.

Equipotential Connector

Provides grounding for the monitor when the monitor is used with other medical equipment. It
must be used as a protective ground terminal when the monitor is operated with external DC power.
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Fuse Holder/Voltage Selector and Fuse Replacement

The fuse holder contains the fuses and the voltage selector for the monitor. Open the door of
this holder to replace fuses or to configure the voltage selection block — 115 VAC or 230 VAC. The
present voltage setting can be read through the small rectangular window on the door of the holder. It
is recommended that qualified technical service personnel replace fuses or change the voltage selec-
tion when necessary.

WARNING: For protection against fire, replace fuse only with one of the
same type and rating.

The ESCORT II 20100 requires two identical slow blow 0.8A fuses for 115 VAC operation, or
two 0.4A fuses for 220 VAC operation. Ensure that the AC power cord has been disconnected before
replacing fuses. Carefully open the door of the fuse holder with a short 1/8" flat screwdriver. Replace
the blown or defective fuse with one of the same type and rating. Noting orientation, gently slide the
fuse holder back until it locks snugly into its original place. After the fuse replacement, connect the
AC power cord to the ESCORT II. The unit is now ready for operation.

Auxiliary Output Connector

Provides analog waveform or alarm relay closure interface signals from the ESCORT II to other
clinical instruments.

WARNING: When connecting the ESCORT II to any other instrument,
verify proper operation before clinical use. Refer to the other
instrument’s operation manual for complete instructions.

Batteries/Battery Housing
These three slots contain modular batteries which are optionally available with the monitor.
Transceiver/Telemetry Connector

If a transceiver module is connected here, wireless communications between the monitor and
the ESCORT - LINK Central Station can be established.

If a telemetry receiver module is connected, communication between the monitor and an ambu-
latory transmitter can be established.
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2.5 Power Sources

Determine Power Source

WARNING: Always locate the ESCORT II and its power cord away from
any electrosurgery equipment and its power cord and cables.

There are three options for providing power to the ESCORT II monitor: AC, battery, and
external DC power. These options and their requirements are described below.

AC Power

WARNING: When operating the ESCORT II from an AC power source,
the wall receptacle must be a three-wire, grounded, hospital
grade outlet. Use only ESCORT II’s original hospital grade
AC power plug and cord, or an equivalent hospital grade
plug and cord. If in doubt about the integrity of the ground-
ing of the main supply connection, the unit must be operated by
battery power.

If the ESCORT II monitor is operated by AC power alone, make sure the following require-
ments are met:

1. The fuses and voltage selected in the fuse holder on the rear panel must be appropriate for
the line power to which the monitor is connected — 115 VAC or 230 VAC (the present
voltage setting can be read through the small rectangular window on the fuse holder
door).

2. The ESCORT II monitor power cord is connected to both the monitor and a live power
source.
Note: For permanent connection, the MDE power cord bracket should be installed.

If the above requirements are met, the AC ON LED should be illuminated. If the above require-
ments are met and the LED is not illuminated, technical service personnel should inspect the monitor
and connection.

2-13
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Battery Option

Power to the ESCORT II monitor may be supplied by utilizing the Battery Option (Option 15).
The Battery Option transforms the ESCORT II into a fully functional, portable monitor available for
use in various transport situations.

The batteries utilized in the ESCORT II Model 20100 monitor are 12 VDC sealed lead-acid
type rated at 2.3 AH. Fully charged batteries should measure approximately 13.0 to 13.5 Volts DC
with an open load.

The ESCORT II will indicate battery status on screen as BATTERY HI, MID, LOW or VERY
LOW. Battery status may be viewed from the TEST page when SW STAT INFO is selected and the
monitor is running on battery power.

To ensure proper installation of batteries, note the arrows on the battery label and install as
indicated.

Battery charging circuitry is located on the Model 20100 Power Supply Board (P/N 401855-
0000). See Chapter 3, “Power Supply Board,” for details.

Note: Never discharge the batteries completely. To ensure long battery life, always re-
charge batteries immediately after use. An optional battery charger (MDE Part
Number: E2700-12) is recommended. Batteries should be replaced every two (2)
years regardless of test results. Used batteries should be recycled or disposed of
properly.
When included with the ESCORT II, the Battery Option is attached to the bottom of the moni-
tor and interfaces electrically with the ESCORT II via the Battery Interface Board.
The ESCORT II accommodates up to three (3) rechargeable sealed lead-acid batteries (MDE
Part Number E2700-37). Figure 2-6 displays the Battery Option Assembly.

Figure 2-6: Battery Option Assembly
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Table 2-1: Parts Listing, P/N 500264, Battery Option Assembly

Nll\:IDu]iﬂI;::t Description Quantity Reference
358100-0012A SCR, 440 X 3/16,PH PNHD ZINC 4 6
358100-0062A SCR, 6-32 x 1/4, PHL.FLTHD. 100 DEG. S.S. 1 5-FRONT COVER
358100-0123A SCR, 4-40 x 1/8 ~LG,82DEG,UNDERCUT SS 6 8-BATT SKIN BRKT
358100-0133A SCR, TAPTITE, 4 x 3/16 ~LG,100DEG,FLH PHL STL Zn PLT 3 10-SPRING BD
358200-0007A WSHR, #4 INT TOOTH 4 1
360500-0038A NUT, #6-32,ELASTIC STOP, THIN PTTRN 3 7-BATT HSNG
401247-0000 E3 BATTERY PACK W/ LABEL ASSY REV. A 3 3
401762-0000 BATTERY SKIN MTG BRKT E2B REV D (E1855) 2 4
401961-0000 E2B SKIN ASSY. REV E (E1801) _ 1 12
401963-0000 E2B BATTERY HOUSING ASSY. REV C (E1672) 1 1
401964-0000 E2B BATTERY SKIN ASSY. REV D (E1814) 1 2
402355-0000 FAB PAINT SCR #2-56X3/16 ~LG 82 DEG FLH REV B(E1748 8 9-BRKT&SKIN

The following guidelines apply when operating the ESCORT II with battery power:

Note:

[ ]

Operating time with three fully charged batteries is 1.75 to 2.5 hours, depending upon
monitor configuration.

Use of the monitor’s recorder will shorten battery operating time 5 minutes for every
minute the recorder runs.

Battery operating time will shorten 5 minutes for every minute that the NIBP pump
runs.

The batteries will automatically recharge if the monitor’s AC power cord is plugged
into a live power source. The front panel AC ON LED will illuminate when the
monitor is connected to AC power. The front panel CHARGING LED will illuminate
when the batteries are charging and will be OFF when the batteries are 90% charged.

Neither the AC ON nor the CHARGING LED will be illuminated when the monitor
operates on battery power alone.

ESCORT II charges fully depleted batteries to a 90% charge in 5 hours. Alternatively,
the ESCORT II battery packs can be removed and replaced with fully charged battery
packs.

Batteries can be externally charged with ESCORT II’s optional external Multiple
Battery Charger (E2700-12). The Multiple Battery Charger can fully charge as many
as three fully depleted batteries within three hours.
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*  When you turn the monitor ON and it is powered by battery alone, the ESCORT II
displays one of the battery level messages listed in Table 2-2. The message will be
displayed for thirty (30) seconds on the system message line.

Note: Battery cycle life (operating time) is dependent on battery usage and maintenance.
To maximize battery cycle life, do the following:

1. Operate the ESCORT II monitor with AC power whenever possible.
Always charge the batteries when the ESCORT II is not being used.
Immediately charge the batteries if the level reads LOW or VERY LOW.

AW

If possible, alternate usage of batteries with an additional set. Ensure the alternate set
always contains a full charge.

5. Replace batteries after two years of use.

Table 2-2: Battery Power Levels

MESSAGE BATTERY LEVEL
MONITOR BAT HI > 60% Charge
MONITOR BAT MID 20-60% Charge
MONITOR BAT LOW <20% Charge
(Inte]r3n?i stenr ti\{aﬁnEiz'nI;gZVun ds) Approximately 10 minutes of battery life remains
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Battery Interface Board

The ESCORT II Model 20100 Battery Housing Assembly includes the Battery Interface Board
(P/N 401862-0000). The Battery Interface Board provides the connection for battery power to enter

the monitor, while also suppling a route for battery charging. A board layout, parts listing, and
schematic are provided below and on the following page.

oo

| £2B BATTERY INTERFACE |
YELL MDE 401861 REV C
MDE

DI
D2 GRN
-+

-0

G___
@_‘

Figure 2-7: Battery Interface Board Layout

Table 2-3: Parts Listing, PCBA P/N 401862-0000, Battery Interface Board

Controls and Indicators

Nll\rll)lfn[l:::t Description Quantity Reference
354000-0313A CONN, 2-P,M,R/A,HDR 3 P1,2,3
360500-0110A SPCR, #6 x 7/16 ~LG x 1/4~ DIA NYL 2 2 - LED SPACERS
362000-0010A L.E.D., GREEN, LITE ON 1 D2
362000-0011A L.E.D., YELLOW, LITE ON 1 D1
401861-0000 PCB, BATTERY INTERFACE - E2B REV C (E1600) 1
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Figure 2-8: Battery Interface Board Schematic

External DC Connector

An auxiliary connector (center pin positive) labeled EXT DC 12-28V, 45 VA is located on the
rear panel of the ESCORT II. This allows connection to an external DC power source when AC
power is not available.

WARNING: When using an external DC power source, the equipotential
connector must be used as a protective ground terminal.

Turning on the Monitor

Take the following steps to turn on the monitor:
1. Make sure you have chosen your power source (AC, battery, or external DC), and have
followed the guidelines and requirements in the appropriate section.

2. Press the ON key on the ESCORT II’s front panel. You should see the ESCORT II
display screen and hear two beeps.

Note: The first time the monitor is turned ON, after delivery from the factory, or whenever
ALL default settings are set back to factory, a message will be displayed on the
monitor screen indicating that all defaults are set to factory. To remove the display of
the message, press the ALARM SET UP key.
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Power Supply Board

3.1 Overview

The ESCORT II Model 20100 Power Supply Board provides the flexibility to operate the
ESCORT II via three separate input circuits. See Section 2.5, “Power Sources,” for details. The
Power Supply Board is used to generate the regulated DC voltages that are used throughout the
monitor. Battery monitoring and charging are also accomplished on the Power Supply Board by use
of a programmable microcontroller.

The available outputs are +5V, £15V, +25V, and +30VDC.

STEP DOWN INPUT

OUTPUT RECTIFIERS
& FILTERS

+5V, £15V, +25V, +30V
OUTPUTS

VOLTAGE,
AC INPUT RECTIFICATION,
FILTERING
EXTERNAL
DC SUPPLY
BATTERIES
MICROCONTROLLER, 4
BATTERY BATTERY CHARGER, PUSH-PULL FET DRIVERS
CHARGING TEMP DETECTOR, DC TO DC AND
DRIVERS WATCHDOG TIMER, CONVERTER/ || _SWITCHING
BATTERY VOLTAGE CONTROLLER TRANSFORMER
DETECTOR 5 -
POWER SUPPLY
FEEDBACK
NETWORK
LOW BATTERY
SHUTDOWN
SENSE & CONTROL
CIRCUIT
SYSTEM
ON/STANDBY
CONTROL CIRCUIT
CPU BOARD
INTERFACE
CONNECTOR

Figure 3-1: Model 20100 Power Supply Block Diagram
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3.2 Input Circuits

The ESCORT II bedside monitor can be powered by AC, an optional battery pack, or an exter-
nal DC power source. Each of these methods are described in the following paragraphs.

3.2.1 AC Power

When using AC power, [V+] and [VRAW] are formed using the monitor's internal power
transformer which provides line current isolation and steps the voltage down to approximately 17
VAC. [VRAW] is also used to provide power to the transceiver when the monitor, in STANDBY, is
plugged into an AC source. L3 is used for common mode rejection (CMR) and full wave bridge
rectifier, BR1, provides pulsating DC to an LC circuit consisting of L2, C5 and C1, forming the DC
level. C2, C3, C4, C6 and C7 provide filtering at each stage.

The [AC_DET] signal is extracted from BR1 and is used by the system CPU board to determine
the line frequency. This signal is also used to illuminate the [AC_LED] on the front panel.

3.2.2 Batteries

When the ESCORT II battery option has been included, the monitor is capable of mobile
monitoring. Three (3) 12 VDC batteries are installed in the battery housing. The positive terminals of
the batteries are wired OR together to provide operating voltage from one, two, or all three batteries.
The battery current flows through L1 and THI, charges C8, and is filtered by C9 while producing
[V+]. TH1 is a Positive Temperature Coefficient (PTC) resistor which functions as a current switch
that will open the current path in the event of an over current condition. TH1 will remain open until
the high current source has been removed.

3.2.3 External DC Supply

The external DC input circuitry creates [V+]. Two blocking diodes, D1 and D2, provide double
protection against reverse polarity inputs. TH1 is used for over-current protection as described
above. C8 is used as a storage capacitor and C9 provides filtering. This input accommodates 12-28
Volts DC and is rated at 45 VA.

3.3 Output DC Voltage Development

The Power Supply is activated with [ON_SW] which applies a ground reference to the solid-
state relay, K1-5. The application of the ground to K1-5 closes the contacts between K1-3 and K1-4
allowing the input [V+] to pass to the output on K1-4 creating [VA]. [VA] is applied to the voltage
regulator, U12-3. The output of U12 (+12V) is the turn on voltage to the Pulse Width Modulator,
Us.

The Pulse Width Modulator is biased with C29 and R39 to provide a 200 kHz free oscillating
frequency. C17, R15 and R13 compensate for and stabilize the frequency. [PS SYNC], on U5-3, is
a 250 kHz synchronizing input signal from the CPU board that will preempt the internal oscillator
once the power up sequence is complete. This signal assists in reducing beat frequency noise on
ECG and other circuits by switching all internal power supplies on the same edge. C22 slowly
charges and provides a soft start at power up. The modulated outputs (U5-11 and US5-14) drive the
high power MOSFETs, Q5 and Q6. They in turn drive the custom wound transformer, T1. Zener
diodes, D25 and D26, provide spike protection for Q5 and Q6. Through mutual inductance the
voltages are transferred to the secondary of the transformer. The voltages derived from T1 are [VX],
+30V, +25V, +5V, +15V and -15V.

Diodes D16 and D17 rectify the voltage between T1-4 and T1-9. L4F and C30 convert the
pulsating DC to a steady DC level creating [VX], which is used to power the pulse width modulator.
Therefore, after the momentary application of [ON_SW], [VX] will supply the operating voltage to US5.
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To provide a steady voltage to the CRT, the +30V output circuit has the addition of regulator
U8. R55 and R56 are precision resistors (1%) used to bias this regulator.

The +5V is used to power most of the solid state devices used throughout the monitor. It is
sampled by the pulse width modulator U5-1 for voltage regulation. Using an internally generated
5.1V reference voltage [VREF], U5 will compare the +5V output and vary the duty cycle of its
outputs at U5-11 and U5-14 to maintain the +5V output.

Each of the output circuits has separate rectification and LC circuits to provide DC voltages.
Using the +25V output as an example, D7 is used to rectify the voltage from T1, and an LC circuit
consisting of L4B and C34 converts the pulsating DC to a steady DC level. C39 filters high fre-
quency noise from the DC voltage and R41 serves as a load or bleeder resistor. The other outputs
have similar circuits.

The power supply is deactivated with [STANDBY] which applies a ground reference to the
relay, K1-6. The application of the ground to K1-6 opens the connection between K1-3 and K1-4 and
closes the contacts between K1-8 and K1-9. This applies a ground potential to U5-8 and turns the
pulse width modulator off.

A low voltage detection and shutdown circuit is formed by comparing [VA] to [VREF] using
comparators U4A and U4B. If [VA] falls below 8.6V, U4B-7 will apply a ground potential to US5-8
and turn the modulator off.

3.4 Battery Charging

The batteries are charged using the programmable microcontroller U10. A crystal oscillator X1
provides a 16 MHz input frequency. [VIN] on U10-13 and [VBAT1-3] on U10-14, U10-15 and U10-
17 are used to determine the battery potential and provide information used in the battery charging
algorithm. U9 monitors the ambient temperature inside the ESCORT II monitor and applies
[VTEMP] to pin 16. When the temperature increases, the battery charge current is reduced to pre-
vent battery overheating. Using this variable in the battery charging algorithm extends battery life.
[CHRG_SYN]is a 15.625 kHz signal that is used to keep battery charging in sync with the other
subsystems in the ESCORT II.

[CHG_CTRL] is used by the system CPU board to disable battery charging when the recorder
is in use. Battery charging is disabled while the recorder is in use to reduce total current consump-
tion. [BAT_CFGO0] sets the battery charging current. When [BAT _CFGO] = 1, the batteries charge at
approximately 50 mA. If [BAT_CFGO] = 0, the batteries will charge at approximately 100mA.
When the unit is in STANDBY, the absence of [CHRG_SYN] will trigger charging at approximately
400mA.

The watchdog timer U7 monitors a programmable strobe output of about 300 ms from U10-23.
If the strobe stops, the timer will time out and reset U10. The outputs of U10-3 to U10-5 provide a
pulse width modulated output current through buffers U3 and U6 to MOSFETs Q1 to Q3 for battery
charging. The battery charging current is filtered using RC circuits consisting of C14 to C16 and R5
to R7. When battery charging stops, the magnetic field around L1 collapses and induces current into
the circuit. Diodes D8-D11 provide a path for this current back to source. The output of U10-2 is
buffered through U3 and creates [BAT_CHG], which is used to illuminate the battery charging LED
on the front panel. U10 also determines the battery condition and reports this information to the
system CPU board using [BAT_CONO] and [BAT_CON1], see Table 3-1 for details.

[VRAW] or +15V is regulated down to +12V by U1 and provides the operating voltage for U3
and U6. The +12V is regulated down to +5B by U2 and provides the operating voltage for U9 and
U10. It is necessary to develop these voltages for the operation of U9, U10, U3, and U6 when the
ESCORT Il is in the STANDBY mode.
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Additional information on battery characteristics and chargmg information may be found in
Section 2.5, “Power Sources.”

Table 3-1: Battery Conditions

BAT_CONO BAT CON1 ESCORT II Batterv Level
(U10-1) (U10-27) Battery Condition Ty
0 0 Very Low Approximately 10 minutes
(Intermittent alarm tone sounds) of battery life remains
1 0 Low < 20% Charge
0 1 Mid 20-60% Charge
1 1 High > 60% Charge
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Figure 3-2: Model 20100 Power Supply Board Layout
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Figure 3-3: Power Supply Schematic
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Table 3-2: Parts Listing, PCBA P/N 401855-0000, Model 20100 Power Supply (1 of 3)

MNDuEmtI:::t Description Quantity Reference
352100-0150A CAP, 15PF,50V,10% ,RAD,NPO EDPT TAPE & REEL 2 C37, 38
352102-0151A CAP, 150pF,20% ,400VAC,2500V,CS,CER DISC,INT'L APPR 1 C13
352200-0127A CAP, 120uF,35V,20% LOW ESR,.15/.35, ELECT 1 c23
352200-0226A CAP, 22UF, 63V, RAD,ELECT 2.5mm LEAD SPACE 1 ci8
TAPE&REEL
352200-0476A CAP, 47UF,25V ,RAD,ELECT 2.5mm LEAD SPACE 2 C19, 21
352201-0106A CAP, 10uF,20%,50V,LOW ESR,RAD,5x11mm, ELECT 2 C35, 43
352201-0108A CAP, 1000uF,25V,LOW ESR,ELECT(12.5 x 25mm)-BULK 2 ca1, 42
352201-0477A CAP, 470uF,25V,20% LOW ESR,RAD ELECT 1 C40
352201-0478A CAP, 4700 UF, 35V, ELECT. (18X40MM) **BULK** 2 c1,s
352202-0107A CAP, 100uF,20% 25V ,6.3x11mm,RAD, ELECT 1 30
352202-0337A CAP, 330UF,35V,10X16MM,ELECT,RAD 2 8, 34
352300-0010A CAP., 1000pF,5% MYLAR SORT FROM 352300-0007A 1 29
352300-0020A CAP., 1UF,63V,5% MYLAR 2 6, 7
352300-0103A CAP, .01UF,50V,20%,RAD,MYLAR 6 Cl4, 15, 16, 24, 25, 31
352300-0104A CAP, .1UF,50V,20%,RAD,MYLAR 16 C2,3,4,9,20,26,28, 39, 44,
45, 46, 47, 48, 49, 50, 51
352300-0472A CAP, 4700pF,50V,20% ,MYLAR,RADIAL, LEAD SPACE .1IN 3 Cl1, 12, 36
352300-0473A CAP, .047UF,50V,20% , MYLAR 1 c27
352300-0474A CAP, .47UF, 50V,20% ,RAD,MYLAR(METALLIZED 1 c17
POLYESTR)
352301-0222A CAP, 2200PF,50V,20% MYLAR 1 C33
352400-0105A CAP,1UF,50V,20% RAD,TANT, MAX:HT .28; O.D. .16 T&R 1 cs2
352400-0475A CAP, 4.7UF,16V,20% ,RAD, TANT 2 C22, 32
352401-0106A CAP, 10UF,35V,20% ,RAD,TANT TAPE & REEL 1 C10
354000-0085A CONN, 3-PIN,M,STRT LCK,.156 CTR 1 P3
354000-0138A CONN, 2-P,M,STRT LOCK,.1 CTR,HDR 1 P2
354000-0332A CONN, 9-PIN,M,STRT LOCK,.1 CTR,GOLD PLATE 1 P1
356000-0026A XTAL, 16MHZ, LOW PROFILE, .142IN X .425IN 1 X1
364000-0064A IC, LM317LZ,VOLT. REGULATOR 1 Us
364000-0091A IC, SG 3525 1 Us
364000-0107A IC, 7812 CT 1 U1
364000-0109A IC, 78LO5 +5V REG. TO-92 PKG. 1 U2
364000-0144A IC, LM393N,DUAL COMP 1 U4
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Table 3-2: Parts Listing, PCBA P/N 401855-0000, Model 20100 Power Supply (2 of 3)

%Du?nll:::t Description Quantity Reference
364000-0207A IC, LM78L12ACZ, + 12V REG TO92 1 U12
364000-0213A IC, WATCHDOG,$-PIN DIP 1 U7
364000-0224A S*IC, 87C752 16MHZ(AFTER PROG LBL BC V.01) 1 U10
364000-0225A IC, LM34DZ,PRES FAHRENHEIT TEMP SENSOR TO-92 1 U9
364000-0227A IC, TC4427CPA, DUAL HIGH SPEED MOS FET DRIVER 2 U3, 6
365000-0008A SKT, 8-POS,DIP,TIN PLATE,L.P. 4 SU3, 4,6,7
365000-0016A SKT, 16-POS,DIP,TIN PLATE,L.P. 1 SUs
365000-0328A S*SKT, 28-PIN,PLCC THRU HOLE 1
370100-0100A RES, 10,1/4W,5% ,CF TAPE & REEL 1 RI2
370100-0241A RES, 240,1/4W,5% ,CF TAPE & REEL 1 R42
370100-0302A RES, 3K,1/4W,5%,CF TAPE & REEL 1 R16
370100-0510A RES, 51,1/4W,5%,CF TAPE & REEL 1 R4
370101-0100A RES, 10,1/8W,5%,CF TAPE & REEL 2 RI11, 38
370101-0102A RES, 1K,1/8W,5%,CF TAPE & REEL 1 R10
370101-0103A RES, 10K,1/8W,5%,CF TAPE & REEL 4 R14, 29, 40, 53
370101-0104A RES, 100K,1/8W,5%,CF TAPE & REEL 3 R9, 13, 30
370101-0152A RES, 1.5K,1/8W,5%,CF TAPE & REEL 1 R26
370101-0153A RES, 15K,1/8W,5%,CF TAPE & REEL 1 R4l
370101-0202A RES, 2K,1/8W,5%,CF TAPE & REEL 1 RI15
370101-0221A RES, 220,1/8W,5%,CF TAPE & REEL 3 RS, 6,7
370101-0244A RES, 240K, 1/8W,5% ,CF TAPE & REEL 1 R35
370101-0270A RES, 27,1/8W,5% ,CF TAPE & REEL 3 R25,27,28
370101-0332A RES, 3.3K,1/8W,5%,CF TAPE & REEL 4 R18, 20, 22, 24
370101-0472A RES, 4.7K,1/8W,5%,CF TAPE & REEL 2 R17, 52
370101-0512A RES, 5.1K,1/8W,5%,CF TAPE & REEL 1 RS54
370101-0560A RES, 56,1/8W,5% ,CF TAPE & REEL 1 RS1
370101-0682A RES, 6.8K,1/8W,5%,CF TAPE & REEL 3 R19, 21, 23
370102-0200A RES, 20,1/2W,5% ,CF TAPE & REEL 2 RI1,2
370102-0331A RES, 330,1/2W,5%,CF TAPE & REEL 1 R3
370200-1003A RES, 100K,1/4W,1% ,MF TAPE & REEL 4 R43, 46, 48, 50
370200-2002A RES, 20K, 1/4W,1% ,MF TAPE & REEL 4 R44, 45, 47, 49
370200-3010A RES, 301,1/4W,1%,MF TAPE & REEL 1 RS6

3-8




Fower Supply Board

Table 3-2: Parts Listing, PCBA P/N 401855-0000, Model 20100 Power Supply (3 of 3)

MDE Part

Number Description Quantity Reference
370200-6341A RES, 6.34K,1/4W,1% ,MF TAPE & REEL 1 R39
370200-6342A RES, 63.4K,1/4W,1% MF TAPE & REEL 1 R34
370200-6811A RES, 6.81K,1/4W,1% MF TAPE & REEL 1 RS5
370200-8452A RES, 84.5K,1/4W, 1% MF TAPE & REEL 1 R36
376000-0017A XSTR, BUK456-100A,(OR IRF 540) (TO-220)MOSFET ONLY 2 Q5,6
376000-0031A XSTR, IRFZ44,PWR MOSFET,60V,35A 3 Q1,2,3
378000-0002A DIO, 1N4002GP,RCTFR, (MOT ONLY) T&R 6 D12, 13, 15, 20, 27, 28
378000-0005A DIO, 1N914,SIGNAL T&R 3 D21, 22,23
378000-0032A DIO, FEN16DT, 150V,16A, RCTFR, ULTRAFAST,COM ANOD 1 D19
378000-0033A DIO, MUR1620CT,200V,16A, RCTFR, ULTRAFAST,COM 1 D18

CATH
378000-0036A DIO, 1N5819,1AMP,SCHOTTKY T&R 1 D14
378000-0041A DIO, BYV27-200 T&R 2 D16, 17
378000-0052A RECTIFIER, 8AMP BRIDGE 200V 1 BRI
378000-0060A DIO, BYV26B RECT. TAPE & REEL 2 Ds, 6
378000-0061A DIO, 1IN4762A,82V,1W,ZENER TAPE & REEL 2 D25, 26
378000-0070A DIO, BYV34-400 400V ULTRAFAST 20A REC. DOUBLE 1 D7
378000-0077A DIO, MBR20100CT,PWR REC,SCHOTTKY,20A,100V,TO-220 1 D4
380000-0036A SW, RUES00,POLY,RESETTABLE FUSE PTC DEV 1 TH1
380000-0030A RELAY, 10-PIN,DIP,2FORMC, MICROMINI LATCHING, 12V 1 K1
382200-0025A CHOKE, 1mH,6 AMP,COMMON MODE 1 L3
382200-0031A INDCTR, 27uH POWER LINE 1 L2
385000-0048A INSULATOR, THERMALLY CONDUCTIVE 3 REGULATORS
401854-0000 PCB, E2B PWR SPPLY REV D (E1600) 1 -
401859-0000 HTSNK, PWR SPPLY E2B REV B (E1430) 1 -
401863-0000 FAB.,DIO 80SQ035 8A RECT.(OR 040/045) REV A (D319) 3 D1,2,3
401864-0000 FAB.,DIO, FE3D,200V,3A,FAST *PREPPED* REV A (D319) 4 D8, 9, 10, 11
401973-0000 HEATSINK PLATE 3-POS E2B PWR SPPLY REV B (E1430) 1 -
402010-0000 XFMR, SWITCHING E2B PWR SPPLY REV A4 (D551) 1 T1
402011-0000 MULTIINDCTR, SWITCHING E2B PWR SPPLY REV 1 L4

A3(D551)
402012-0000 INDCTR,49uh, E2B/E3B P/S BATT CHRGR REV A (E1430) 1 L1
402241-0000 INSULATOR, THERM. COND.-E2B PWR SPPLY REV 2 15

B(E1647)
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CPU Board

4.1 Overview

The ESCORT II Model 20100 monitor is controlled by the CPU Board. The Central Processing
Unit (CPU) used is an 8-bit processor, type Z8S180. The CPU board retains system configuration in
battery backup RAM and generates all timing and synchronization signals to make the ESCORT II
monitor an intelligent and efficient monitoring device. The CPU board communicates directly with
all parameter cards and configurations through software commands transmitted across a common
bus. The CPU board also provides a real-time clock, a watchdog circuit, digital I/O, timer / counter
circuits, keyboard decoding, 256K x 8 ROM, 128K x 8 RAM, electrically erasable (EE) program-
mable logic device (PLD), digital-to-analog converter, recorder interface, Multiparameter Module
interface, defibrillator sync, high voltage power supply interface, and video control. The ESCORT II
is equipped with a thermistor-controlled cooling fan which only turns on when the internal tempera-
ture exceeds 45° C.

REAL TIME SYSTEM SYSTEM BATTERY
CLOCK ROM RAM BACKUP
N
SYSTEM CENTRAL
RESET & < PROCESSING AUDIO AUDIO
WATCHDOG UNIT PROCESSOR DRIVER
A }.—
M1 EE PLD ———» TO SPEAKER
> 110 —
DECODER
KEYBOARD
DECODER & >
INTERFACE DTOA DEFIB INTERFACE
: CONVERTER & ALARM OUTPUTS
DEMULTIPLEXER AUX. PORTS
RECORDER
INTERFACE d PROGRAMMABLE
110
CONTROLLERS [«
A [
VIDEO .
CLOCK DIVIDER
——»  TIMERS & PROCESSOR » VIDEO L, toCRT
COUNTERS AND DRIVER
T CONTROLLER
T
\
v
SERIAL MPM
COMMUNICATION » INTERFACE
BUFFERS BOARD
BACK PANEL
—» INTERFACE
MODULES

Figure 4-1: CPU Board Block Diagram
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4.2 System Processing

4.2.1 Microprocessor

The microprocessor (U18) used on the CPU Board is a Z180 type which includes internal
memory management and DMA control. An external clock is provided using X1, a 32 MHz crystal
oscillator. The input frequency is internally divided by two and output on U18-68 as [CLKOUT].
Program instructions are carried on the address lines, A0-A18, and the data are transferred using data
lines, D0O-D7. The [DREQO\], [RD\], [WR\], [BUSREQ\], and [WAIT\] are tied to +5V through
resistor pack RP5G. [INTTICK\], [INT]\], and [HORZINT\] are interrupts to the CPU. When the
CPU receives one of these interrupts, a program to service the interrupt needs to be run. [INTTICK\]
on U18-10 is generated at EE PLD U17-26 and signals that [TIMETICK] has occurred. The
[TIMETICK] signal is derived from the EE PLD U17-27. It is clocked by OUT2 of the timer at U30-
20, [TTCLK]. The frequency of [TIMETICK] is equal to four times (4X) the AC line frequency. A
typical 60 Hz system produces a [TIMETICK] frequency of 240 Hz while a 50 Hz system produces
a [TIMETICK] frequency of 200 Hz. )

The interrupt is cleared from U29-11 with [INTOCLR]. [INT1\] on U18-11 is produced at the
EE PLD U17-41 and represents recorder synchronization timing. It is cleared from U11-13 with
[INT1_CLR]. [HORZINT\] on U18-12 is generated at U17-18, and alerts the CPU that the CRT
beam is back at the left side of the CRT screen and is ready to write new data. The Read [RD\],
Write [WR\], Memory Enable [ME\], and I/O Enable [IOE\] lines are OR’d together to form the
Memory and I/O Decode logic inside the M1 EE PLD (U34). [RESETP\] is an input from the watch-
dog timer and is used to reset the CPU and other logic devices. [DREQ1\] is the direct memory
access request line used by the Video Controller section. [DREQ1\] is generated by U17-43.
[CPU_TX], [CPU_RX] and [RTS0\] are used to establish two way communication with the param-
eter cards.

4.2.2 Watchdog

The watchdog timer, U36, is strobed with the signal [WDOG] on U36-11. If the [WDOG]
signal at U11-42 stops, the watchdog timer will time out and reset the CPU and digital I/Os using
[RESETP\]. U36 also monitors the +5V. If the +5V falls below a critical operating level, U36 will
generate a system reset and automatically apply the voltage from a 2.4-volt NiCad battery (BT1) to
the static RAM (U21) to retain the configuration information and to the real-time clock to retain the
correct time and date while the monitor is in STBY condition.

4.2.3 Electrically Erasable (EE) PLDs

There are two 44-pin EE PLDs on board. Each EE PLD is capable of having 38 inputs and 32
outputs. It also consists of 64 flip-flops. One of the EE PLD is designated as M1 (U34) and the other
as M2 (U17). M1 functions as memory decode, I/O decode, peripheral address decoder, and some
other logic functions. Since the device select lines of M1 are connected to the chip select (CS) pins
of the peripherals, the CPU can selectively activate the peripherals using the address lines, A12-A15.
M2 functions as clock divider and some other logic functions. M2 divides the 16 MHz output fre-
quency from the CPU into four different output timing signals: 8 MHz, 4 MHz,125 kHz, and the
battery charging synchronization signal, [CHG_SYN], which is approximately 15.6 kHz. These
output frequencies are used as timing signals throughout the monitor.

4.2.4 1O

The Programmable Peripheral Interfaces (PPI), U1l1 and U29, control the transfer of both data
and control words to and from the CPU.
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4.2.5 Memory

The 256K x 8 EPROM, U22, is factory programmed with the software necessary to control the
options purchased with the ESCORT II monitors. The 128K x 8 static RAM functions as a scratch
pad for the CPU and is used to store the users configuration information. The information stored in
the static RAM is retained when the unit is turned off by using [VBACKUP] from the watchdog
circuit.

4.2.6 Real-Time Clock

The Real-Time Clock (RTC), U35, has an internal crystal oscillator that will maintain the
correct time of day, and the date. The time and date will be displayed on each recording strip and can
be viewed on the ESCORT II’s screen display. When the monitor is turned off, a 2.4-volt NiCad
battery (BT1) produces [VBAT] which becomes [VBACKUP] after passing through the watchdog
timer (U36). [VBACKUP] is used to keep the RTC running.

4.2.7 Alarm Tone Generation

A programmable microcontroller, U19, is used to generate all tones for the ESCORT II. The
microcontroller is factory programmed, and uses one of its pulse-width modulated outputs to drive
the speaker.

4.2.8 Timing

Timer / Counter #1, U30, is CPU controlled and uses 4 MHz as an input to create the power
supply synchronization signal, [PS_SYNC], and [TTCLK] which drives U17-7 to produce the timing
signal, [TIMETICK]. The [PS_SYNC] signal, clocked by the 4 MHz clock and synchronized by the
[RESETP\] signal, is a 250 kHz signal that is applied to all system power supply generators to keep
them switching on the same edge. This reduces beat frequency noise on the waveform signals.
[TIMETICK] is the polling rate for the data from the parameter cards. The frequency of
[TIMETICK] is four times the line frequency (i.e., a typical 60 Hz system produces a TIMETICK of
240 Hz). The AC detect signal, [AC_DET], after being filtered by the Schmidt trigger, U32D, goes
to the CLK1 line, U30-15. The CPU will use this information to determine the line frequency and
adjust the timing for proper operation. Timer / Counter #2, U25, is also CPU controlled, and uses the
8 MHz clock to create [12/28uS] and a combination of the 8 MHz and 125 kHz clocks to create
[DMA_TIME]. Both of these signals are used by the Video Controller section to synchronize
memory access time for the generation of the screen display information.

4.2.9 Keyboard Decoder

The keyboard decoder, U20, employs a 4 x 4 XY matrix that scans the keypad at a rate set by
C58. C59 biases the internal debounce circuitry. With a key depression, the appropriate XY coordi-
nate information will be loaded to the outputs U20-14 to U20-17 and the data available (DA) line
will go low. The [KEYDATA\] signal is routed to the CPU via the digital I/O U11-20 and the CPU
will respond to M1 (U34). M1 then latches the transfer of the XY coordinate information on to the
data bus for processing.

4.2.10 Digital-to-Analog

The digital-to-analog conversion circuitry (U2) is used to convert digital messages from the
CPU to an analog format that is routed to the auxiliary port or used by the Video Controller section.
The analog output from U2 is demultiplexed by U1 and is routed to various areas. The demultiplexer
is controlled by the PPI, U29, using the [MUX 1-3] lines, and the [INHIBIT] line.
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4.2.11 Video Controller

The Video Controller consists of a First-In-First-Out (FIFO) controller (U23), an 8-bit multiply-
ing digital-to-analog converter (U15), an EE PLD M2 (U17) containing various combinatorial logic
gates and flip-flops, Schmidt triggers, analog switches, operational amplifiers, transistors, diodes,
and numerous biasing components. The purpose is to produce the appropriate signals to drive the
CRT.

4.2.11.1 X-Axis Outputs

The [SYNC_SWP] signal is synchronized with the [12/28us] signal by U17 to start video
processing. Two horizontal sweep signals, [HSWP1] and [HSWP2], drive the analog multiplexer,
U28, which acts as the ramp-select and alpha/trace select. R84 [ALPHA], R86 [WF], and R100
[GRAT] set up the horizontal ramp waveform (also referred to as speed select). The signal from
U28-3 is integrated by U15B. U15B-7 delivers the [XOUT] (also referred to as [XDRV]) signal,
which is a ramp-up sawtooth voltage. See Figure 4-2 for details. This four-pulse train constitutes one
cycle, which is determined by the line frequency. For a 60 Hz line frequency, the cycle time is about
16.7 ms. The four-pulse train is summed by the operational amplifier, U15A. Its size can be adjusted
by VR6. The horizontal position adjustment is provided by VR7. The output of U15A is delivered to
the analog switch, U9B, which is controlled by the CRT disable signal, [CRTDSBL\]. The output of
the analog switch, U9B, is delivered to the yoke driver, U14, which delivers the horizontal yoke
signals, [X_YOKEI] and [X_YOKE2].

LEFT SIDE OF SCREEN RIGHT SIDE OF SCREEN

g

TYPICAL CYCLE TIME FOR 60 Hz SYSTEMS =16.7ms

X

Figure 4-2: Horizontal Ramp Waveform (U15-7) — Indicates Approximate Timing
of Alphanumeric, Retrace and Traces.
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4.2.11.2 Z-Axis Output

The cathode on/off, or blanking drive signal, [ZOUT], is a rectangular pulse train with a maxi-

mum frequency of 4 MHz. It is delivered by the EE PLD U17-42, which combines the following

four input signals: the blanking signal during retrace, [GRATBLK] at U17-38, the horizontal blank-
ing signal from the right margin comparator, U24C-14, the left margin comparator, U24D-13, and an

“off-1-byte-before-empty” signal from U23-12 [SO] and U23-31 [EF+1\]. The right margin com-
parator derives its inputs from the +5-volt reference, [+5VREF], and the horizontal ramp signal
which is described in section 4.2.11.1. The left margin comparator derives its inputs from the hori-
zontal ramp signal, and a modified [GRAT]. When either the [+5VREF] or the [-5VREF] signal is
exceeded, the output at U17-42 is blanked, thus producing the blanking signal. A typical Z-axis
output is described in Figure 4-3.

ON : OFF ON ON : OFF
62.5ns 62.5ns : 62.5ns : 62.5ns : 62.5ns

g
B A
A

5V’

oV

Figure 4-3: Typical Z-Axis Output Trace at U17-42
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4.2.11.3 Y-Axis Outputs

The First-In-First-Out (FIFO), U23, receives 8-bit data transfer using a direct memory access
scheme from the CPU, the [FIFOIN\] signal from the EE PLD (U34-2), the [FIFORES)\] signal from
the Digital I/O (U29-13), and the signal [FFRD\] from U17-20. The serial output clock pulse, U23-
11, is provided by the EE PLD U17-25 [SOCP], which combines the [12/28us] pulse with the
8 MHz clock to produce the shift rate. The outputs, Q0-Q7, are parallel waveform data which pro-
vide the trace information to the digital-to-analog converter, U15. The [ANUM] signal is low during
sweep and supplies the U15-12 chip select line. The signal [DAC_SIZE], derived from U1-2, sup-
plies the U15-15 reference line, and also provides trace gain to the summing amplifier U10B-7
which forms the [YDRV] signal. See Figure 4-4 for details on trace 1, trace 2, and trace 3 informa-
tion. In the figure, trace 1 is ECG; trace 2 is BP1, and trace 3 is SpO,. The vertical trace size can be
adjusted by VR3, and the vertical position adjustments are provided by VR1. The offset signal
[DAC_OFST], derived from Ul-5, can be adjusted by the trace offset/waveform separation adjust,
VRA4. The resultant signal is delivered to the vertical summing amplifier, U10D-14. See Figure 4-5
for details of the vertical summing signal. This signal is delivered to the analog switch, U9C, which
is controlled by the alphanumeric serial signal, [ANUM\]. The information is delivered to the verti-
cal summing amplifier, U12, which delivers the [Y_YOKE1] drive. The [Y_YOKE1] signal is
comprised of alphanumeric, trace 1, trace 2, and trace 3 data. The alphanumeric size adjust is pro-
vided by the potentiometer, VR2. The [12/28BUF] signal can be adjusted by the alphanumeric
vertical position adjust, VRS. It is buffered by the Schmidt trigger (U31B-4) to produce the [12/
28DLY], which enables the EE PLD (U17) to produce the signal raster drive, [RASDRV] at U17-15.
The raster drive signal [RASDRV] is buffered by U13A and delivers the raster information needed
for alphanumeric resonant drive. During resonant drive, U12 acts as a DC voltage supply source, the
FET transistor, Q6, is switched on and off by the vertical scan rate [12/28us]. Dots information is
displayed during the time of 28 ps for one vertical line on the CRT. The capacitor C37 and the
vertical yoke resonate to approximately third harmonic during the 12 ps trace, thus providing the
necessary voltage to drive the retrace. The internal parasitic diode of the FET Q6 provides damper
action and starts a new scan line. Zener diode TS2 provides overvoltage protection to the FET, Q6.
During the period of waveform drive, the FET Q6 is constantly turned on; at the same time, U9D-14
and U9D-15 are set up to provide direct drive feedback. The vertical yoke, [Y_YOKEL1], is then
driven by the power amplifier U12 with signal derived from U10D-14. The entire operation is under
program control by the CPU.

4.2.11.4 High Voltage Power Supply

The high voltage power supply (P/N 382000-0004A) delivers 7.5 kV to the anode of the CRT.
It also provides +240 VDC and -60 VDC used by the Z-Axis board. This integrated high voltage
module is controlled by +11 VDC which is regulated by U8 on the CPU board.

The details of disassembly is found in Chapter 11, “Mechanical Disassembly.”
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Figure 4-4: Vertical Trace Waveforms for Trace 1, Trace 2, and Trace 3 (U10-7)

TTTTT

Figure 4-5: Vertical Summing Waveform (U10-14)
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4.3 High Level Outputs

The ESCORT II allows programming and control of three output ports (PORT1, PORT2, and
PORTS3). These signals originate from the CPU board connector, P1, and are routed to the rear panel
connector, P11. See Table 4-1 for pin designations. Each port may deliver any of three signal out-
puts. The signal can be a waveform output, an alarm-triggered output, or a record-triggered output.
The signals can be sent to Nurse Call Panels, Remote Slave monitors, or various recording devices.
Interfacing with many of these devices may require the use of the High Level Interface Module
(HLIM), P/N E2900-33. Contact MDE Technical Support for ordering information.

The ESCORT II may also be connected to an external defibrillator. When [RING], the external
QRS sync signal, goes high, it turns on Q1, which will pull the defibrillator flag signal,
[DFIBFLG2], low. The [QRSOUT] signal, if present, can be monitored at P11-11. The analog
ground is on P11-15, while the digital ground is on P11-14. The [SLEEVE] voltage level is tied to
analog ground through RS5. The [TIP], which is the ECG high level output signal, is connected to
[HI_LEVEL] through R1. Both -15V and +15V are limited to 200 mA by TH1 and TH2.

Each port can be defined by accessing the CONFIG page using the ESCORT II’s softkeys.
Scaling factors, DC offsets, and coupling for each of the parameters are listed in Table 4-2. In addi-
tion, Table 4-3 outlines the types of signal outputs for which each port can be programmed.

Note: The outputs will be clipped if the displayed waveform is clipped. In addition, only one
BP can be in full scale mode.

Table 4-1: Rear Panel Connector — P11, Pin Designations

4-8

SIGNAL NAME REAR PANEL (P11) SIGNAL NAME REAR PANEL (P11)
ALRM_O 1 RING 8
PORT1 2 +5V 9 (limited to .5 A)
ALRM_NC 3 TIP/HI_LEVEL 10
PORT2 4 QRSOUT 11
ALRM_NO 5 DIGITAL GND 14
PORT3 6 ANALOG GND 15

Table 4-2: Parameter Scaling Factors, DC Offsets, and Coupling

PARAMETER SCALE DC OFFSET COUPLING

ECG 1V=1mV 25V DC

BP (PULSE) 1V =100 mmHg 16V DC
BP (SCALE) 1V =100 mmHg oV DC
RESP 1V=1ohm 25V DC
SPO2 4V =100% oV DC
co2 1V =10.1 mmHg 02V DC
TEMP 1V=10°C oV DC

HR 1V =51 BPM oV DC




|

Table 4-3: Programmable Outputs

CPU Board

OUTPUT PARAMETER DEFINITION
WF1 AUTO Any trace displayed in waveform area 1 is output
WEF2 AUTO Any trace displayed in waveform area 2 is output
WF3 AUTO Any trace displayed in waveform area 3 is output
WF ECG The ECG waveform is output
BP1 The BP1 waveform is output
BP2 The BP2 waveform is output
CO2 The CO2 waveform is output
PLETH The SPO2 pleth waveform is output
RESP The Respiration waveform is output
HR The heart rate numeric is output
SPO2 The SPO2 percentage numeric is output
T1 The temperature numeric is output
ALARM ANY Enables on any alarm
FLASH Enables alternating ON/OFF (flashing) on any alarm
ECG Enables on any ECG alarm
BP1 Enables on any BP1 alarm
BP2 Enables on any BP2 alarm
6(07] Enables on any CO2
NIBP Enables on any NIBP alarm
SPO2 Enables on any SPO2 alarm
RESP Enables on any Respiration alarm
T1 Enables on any Temperature alarm
KEY REC Enables when the RECORD key is pressed

4-9



Chapter 4

Figure 4-6: CPU Board Layout
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Figure 4-7: CPU Schematic
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Table 4-4: Parts Listing, PCBA P/N 402540-0000, CPU Board (1 of 5)

CPU Board

MN]l)fnll:::t Description Quantity Reference

352100-0101A CAP, 100PF,25V,10%,RAD,NPO - .1 LEAD SPACING T & R 1 c6

352100-0103A CAP, .01UF,50V,10% RAD,X7R TAPE & REEL 1 C15

352101-0470A CAP, 47pF,50V,10% NPO,CER,RAD TAPE & REEL 1 cs1

352101-0470A CAP, 47pF,50V,10%,NPO,CER,RAD TAPE & REEL 2 C71,78

352200-0107A CAP, 100UF,50V,RAD,ELECT,LS TYPE 3.5MM LD T&R 1 C80

352200-0127A CAP, 120uF,35V,20%,LOW ESR,.15/.35, ELECT 2 C5, 49

352200-0157A CAP, 150uF,25V,20% RAD,ELECT,8mm x 12mm,3.5mm LD 1 c28

352200-0157A CAP, 150uF,25V,20% ,RAD,ELECT,8mm x 12mm,3.5mm LD 2 C32, 33

352200-0476A CAP, 47UF,25V,RAD,ELECT 2.5mm LEAD SPACE 3 ci1, 12, 21

352202-0107A CAP, 100uF,20%,25V,6.3x11mm,RAD,ELECT 4 €23, 25, 62, 63

352202-0228A CAP, 2200uF, 16V,AX,ELECT, 12x30mm 1 C76

352202-0337A CAP, 330UF,35V,10X16MM,ELECT,RAD 1 c27

352203-0227A CAP, 220uF,16V,20% .RAD,ELECT,8mm x 12mm T&R 3 €20, 50, 90

352300-0014A CAP, .022UF,5% MYLAR 1 Cs3

352300-0015A CAP, .22UF,10% MYLAR 3 C52, 54, 55

352300-0102A CAP, 1000PF,50V,20% ,RAD,MYLAR 2 Cl4, 83

352300-0104A CAP, .1UF,50V,20% RAD,MYLAR 52 Cl1,2,3,4,8,9,16, 17, 18,
C19, 22, 24, 26, 34, 38, 39,
C40, 41, 42, 43, 44, 45, 46,
C47, 48, 56, 57, 60, 64, 66,
C67, 68, 69, 70, 72, 73, 75,
C77,79, 82, 85, 86, 87, 88,
C89, 91, 92, 93, 94, 95, 96, 97

352300-0224A CAP, .22UF,50V,20% MYLAR 4 C31, 35, 58, 61

352300-0473A CAP, .047UF,50V,20% , MYLAR 2 7,51

352401-0106A CAP, 10UF,35V,20% ,RAD, TANT TAPE & REEL 4 C10, 13, 29, 30

352401-0225A CAP, 2.2UF,35V,20%, TANT TAPE & REEL 2 C36, 84

352600-0039A CAP, .068uF,5%,200V,POLYPRO 1 C37

352600-0040A CAP, 0.1uF,5%,63V,POLYCARB 1 65

352600-0045A CAP, 0.039uF, DECOUPLING FOR DIP32 1 C98

352600-0046A CAP, 0.018uF, DECOUPLING FOR PLCC68 1 C74

354000-0031A CONN, 5-P,M,STRT LOCK,.1 CTR 1 73

354000-0104A CONN, SGL ROW,STRT,SGL PINS,SNAP-AWAY 36 PINS 6 P2

354000-0106A CONN, DBL ROW,STRT,SGL PIN,SNAP-AWAY 36-PINS 14 JP1

354000-0138A CONN, 2-P,M,STRT LOCK,.1 CTR, HDR 2 4,5

354000-0199A CONN, 50-PIN,HIGH DENSITY, MALE 1 P2

354000-0277A CONN, 17-POS,STRT,FFC,.049 CTR 1 18

354000-0278A CONN, 20x2 CE40/05FB,HDR 1 1
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Table 4-4: Parts Listing, PCBA P/N 402540-0000, CPU Board (2 of 5)

l\gl)lEm:::t Description Quantity Reference
354000-0279A CONN, 20-PIN,CE20,CARD EDGE 1 17
354000-0312A CONN, 26-P,CARD EDGE,CE26 1 16
354000-0335A CONN, 10-POS,HSNG,M,HDR,.079 CTR 1 13
354000-0413A CONN, 15-PIN,F,D-SUB,SHIELDED,R/A PCB W/ BD LOCKS 1 P1
356000-0043A OSCILLATOR, 32.000MHZ,DIP METAL CAN 1 X1
358100-0036A SCR, 440 X 1/4,PH PNHD,ZINC OR ANY 2 6
358200-0001A WSHR, SHLDR 2 7
358200-0004A WSHR, #4 FLAT STL ZINC,(.125ID,9/320D,.025THK) 2 5
358200-0007A WSHR, #4 INT TOOTH 2 8
360500-0101A STNDOFF, .250,PRESS-IN 2 3
360500-0151A SPCR, .095W x .190L,RECT. 1 9
364000-0008A IC, DG212CJ 1 U9
364000-0010A IC, LM339 1 U24
364000-0013A IC, LM675 2 U12, 14
364000-0062A IC, 74C922 1 U20
364000-0109A IC, 78LO5 +5V REG. TO-92 PKG. 2 U6, 7
364000-0110A IC, 79LO5 ACP -5V REG. 1 Us
364000-0123A IC, RTC 72421A 1 U3s
364000-0197A IC, SMPO8 1 Ul
364000-0200A IC, 74AC14 2 U31, 32
364000-0203A IC, MAX696 1 U36
364000-0207A IC, LM78L12ACZ, + 12V REG TO92 1 U3
364000-0208A IC, LM79L12ACZ NEGATIVE 12V VOLTAGE REG LOW 1 U4
PWR
364000-0221A IC, AD7524 CMOS 8BIT BUFFERED MULTIPLYING DAC 2 U2, 16
364000-0223A IC, DS2400, SERIAL 1.D. 1 U33
364000-0224A S*IC, 87C752 16MHZ(AFTER PROG LBL BC V.01) 1 U19
364000-0227A IC, TC4427CPA,DUAL HIGH SPEED MOS FET DRIVER 1 U13
364000-0232A S*IC, 82C55-PLCC,8 MHZ 200 NANO SEC. OR FASTER 2 Ul1, 29
SMD
364000-0235A S¥IC, IDT 72103,FIFO,PLCC 1 u23
364000-0237A IC, Z8S180 18 OR 20 MHZ,PLCC *ZILOG ONLY* 1 U18
364000-0245A IC, M27C2001-XX(100ns OR FAST),EPROM,2MEG,DIP32 1 U2
364000-0266A S*IC, CXK581000M,8BIT,HS STATIC RAM,32-PIN,SOP 1 v21
364000-0268A IC, MC34184P FET OP AMP 2 U10, 15
364000-0270A IC, LM386N-4,LOW VOLTAGE AUDIO AMPLIFIER 1 |us
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Table 4-4: Parts Listing, PCBA P/N 402540-0000, CPU Board (3 of 5)

CPU Board

MNll)fn:::t Description Quantity Reference
364000-0295A IC, PAL MACH210 - Programmable Logic Device (PLD) 2 U17, 34
364000-0299A IC, 74HC4052, DIP 1 U28
364000-0302A S*IC, 74ACTQ245SC BIDIRECTIONAL XCVR SOIC20 2 V26, 27
364000-0304A IC, 82C54,PLCC28,10MHZ 2 U2s, 30
365000-0008A SKT, 8-POS,DIP,TIN PLATE,L.P. 2 Sug, 13
365000-0014A SKT, 14-POS,DIP,TIN PLATE,L.P. 5 SU10, 15, 24, 31, 32
365000-0016A SKT, 16-POS,DIP,TIN PLATE,L.P. 6 SU1, 2,9, 16, 28, 36
365000-0018A SKT, 18-POS,DIP,TIN PLATE,L.P. 2 SuU20, 35
365000-0032A SKT, 32-PIN LOW PROFILE 1 Su22
365000-0144A S$*SKT, 44-PIN,LOW PROF,PLCC W/ LOCATING POSTS 5 SU11, 17, 23, 29, 34
365000-0168A S*SKT, 68-PIN,LOW PROF,PLCC W/ LOCATING 1 su18

POSTS,SMD
365000-0428A S*SKT, 28-PIN,LOW PROF,PLCC W/ LOCATING 3 SU19, 25, 30
POSTS,SMD
370100-0100A RES, 10,1/4W,5%,CF TAPE & REEL 2 R27, 58
370100-0101A RES, 100,1/4W,5%,CF TAPE & REEL 1 R104
370100-0200A RES, 20,1/4W,5%,CF TAPE & REEL 3 R29, 37, 55
370101-0101A RES, 100,1/8W,5%,CF TAPE & REEL 4 R1,7, 11,90
370101-0102A RES, 1K,1/8W,5%,CF TAPE & REEL 2 R30, 54
370101-0103A RES, 10K,1/8W,5%,CF TAPE & REEL 12 R21, 22, 31, 33, 35, 40, 50,
R57, 59, 79, 95, 105
370101-0105A RES, 1M,1/8W,5%,CF TAPE & REEL 1 R98
370101-0122A RES, 1.2K,1/8W,5%,CF TAPE & REEL 2 Ré68, 109
370101-0124A RES, 120K, 1/8W,5%,CF TAPE & REEL 1 R32
370101-0151A RES, 150,1/8W,5%,CF TAPE & REEL 6 R12, 14, 15, 16, 17, 18
370101-0152A RES, 1.5K,1/8W,5%,CF TAPE & REEL 2 R41,81
370101-0153A RES, 15K,1/8W,5%,CF TAPE & REEL 3 R23, 38,72
370101-0183A RES, 18K,1/8W,5%,CF TAPE & REEL 1 R75
370101-0201A RES, 200,1/8W,5%,CF TAPE & REEL 1 R66
370101-0203A RES, 20K,1/8W,5%,CF TAPE & REEL 9 R20, 47, 48, 51, 74, 78, 96,
R106, 112
370101-0221A RES, 220,1/8W,5%,CF TAPE & REEL 3 R5,9, 94
370101-0223A RES, 22K,1/8W,5%,CF TAPE & REEL 1 R87
370101-0244A RES, 240K,1/8W,5%,CF TAPE & REEL 1 R82
370101-0270A RES, 27,1/8W,5%,CF TAPE & REEL 2 R19, 56
370101-0302A RES, 3K,1/8W,5%,CF TAPE & REEL 1 R83
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Table 4-4: Parts Listing, PCBA P/N 402540-0000, CPU Board (4 of 5)

MNDu]ntI:::t Description Quantity Reference
370101-0331A RES, 330,1/8W,5%,CF TAPE & REEL 5 RI3, 61, 91, 92, 93
370101-0332A RES, 3.3K,1/8W,5%,CF TAPE & REEL 2 R60, 62
370101-0334A RES, 330K,1/8W,5%,CF TAPE & REEL 2 R10, 103
370101-0392A RES, 3.9K,1/8W,5%,CF TAPE & REEL 2 R24, 42
370101-0394A RES, 390K,1/8W,5%,CF TAPE & REEL 1 R80
370101-0470A RES, 47,1/8W,5%,CF TAPE & REEL 3 R3,6,8
370101-0470A RES, 47,1/8W,5% ,CF TAPE & REEL 3 RS2, 76, 77
370101-0471A RES, 470,1/8W,5%,CF TAPE & REEL 1 R88
370101-0472A RES, 4.7K,1/8W,5%,CF TAPE & REEL 4 R49, 69, 89, 110
370101-0473A RES, 47K,1/8W,5% ,CF TAPE & REEL 5 R2, 4, 64, 107, 108
370101-0513A RES, 51K,1/8W,5% ,CF TAPE & REEL 2 R25, 26
370101-0561A RES, 560,1/8W,5%,CF TAPE & REEL 1 R46
370101-0683A RES, 68K,1/8W,5% ,CF TAPE & REEL 1 RT3
370101-0751A RES, 750,1/8W,5%,CF TAPE & REEL 1 R67
370101-0822A RES, 8.2K,1/8W,5% ,CF TAPE & REEL 1 R71
370102-0010A RES, 1,1/2W,5%,CF TAPE & REEL 3 R36, 53, 70
370200-1002A RES, 10K,1/4W,1% MF TAPE & REEL 5 R43, 45, 86, 99, 113
370200-1331A RES, 1.33K,1/4W,1% MF TAPE AND REEL 1 R39
370200-2002A RES, 20K,1/4W,1% ,MF TAPE & REEL 2 R44, 101
370200-2103A RES, 210K, 1/4W,1% ,MF TAPE & REEL 1 R85
370200-2211A RES, 2.21K,1/4W,1% ,MF TAPE & REEL 1 R100
370200-2432A RES, 24.3K, 1/4W,1% MF TAPE & REEL 1 RI11
370200-3011A RES, 3.01K,1/4W,1% ,MF TAPE & REEL 1 R97
370200-3571A RES, 3.57K,1/4W,1% ,MF TAPE & REEL 1 RI102
370200-3572A RES, 35.7K, 1/4W,1% MF TAPE & REEL 1 R84
370201-0010A RES, 1,1W,M.O. TAPE & REEL 1 R28
370201-0151A RES, 150,1W,5%,M.0. TAPE & REEL 1 R65
370201-4700A RES, 0.47,1W,M.0. TAPE & REEL 1 RG3
370201-6800A RES, 0.68,1W,5%,M.0. TAPE & REEL 1 R34
370300-0003A RES, SIP,100K,10P,NTWK,9 1 RP2
370300-0003A RES, SIP,100K, 10P,NTWK,9 1 RP7
370300-0006A RES, NETWORK, 10K, 8-PIN,ISOL RES,LOW PROF,SIP 2 RPS, 9
370300-0011A RES, SIP,10K,5% ,COMMON,6-PIN,5-COMP,NETWRK 1 RP1
370300-0018A RES, 1.0K,SIP,8-PIN,ISOL 1 RP6
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CPU Board
Table 4-4: Parts Listing, PCBA P/N 402540-0000, CPU Board (5 of 5)
N;?fn:::t Description Quantity Reference
370300-0019A RES, 4.7K,SIP,6-PIN,BUSSED 1 RP3
370300-0020A RES, 4.7K,SIP,10-PIN,BUSSED 2 RP4, 5
374000-0102A POT, 1K, TRIM,TOP ADJ,OFF CTR LEADS,CERMET 1 VRS
374000-0103A POT, 10K, TRIM, TOP ADJ,0OFF CTR LEADS,CERMET 4 VRI, 2,4, 6
374000-0203A POT, 20K, TRIM, TOP ADJ,OFF CTR LEADS,CERMET 3 VR3,7, 8
376000-0003A XSTR, 2N3904 1 Qs
376000-0010A XSTR, TIP 125, DARLINGTON PWR XSTR 1 (oY1
376000-0011A XSTR, 2N3906,SIGNAL 1 Q7
376000-0019A XSTR, 2N7000,FET 4 Q1,2,3,9
376000-0030A XSTR, IRF644,250V,N-CHANNEL, TO-220 1 Q6
378000-0001A DIO, IN270 T&R 1 D11
378000-0005A DIO, 1N914,SIGNAL T&R 6 D2, 12, 13, 14, 15, 16
378000-0009A DIO, IN754A,6.8V,ZENER T&R ***MOT ONLY*** 3 D1,3,9
378000-0020A DIO, 1N4622,3.9V,10%,ZENER 1 D7
378000-0041A DIO, BYV27-200 T&R 2 D4,5
378000-0060A DIO, BYV26B RECT. TAPE & REEL 1 D8
378000-0084A DIO, 1N4746A,18V ZENER 1 D10
380000-0030A RELAY, SPDT,5V 1 K1
380000-0033A SW, THERMAL 45 DEG C,N.0.(COLD),T0220 1 swi
380000-0043A SW, OVERCURRENT,0.2AMPS 2 TH1, 2
380000-0044A SW, 10-POS,DIP20 1 TSW1
382000-0049A EMI FILTER 220pF, 200MHZ, CHIP - FL15, 16, 17, 18, 19, 20
382000-0049A EMI FILTER 220pF, 200MHZ, CHIP 15 FL1,2,3,4,5,6,7, 13, 14
382000-0051A EMI SUPRESSION FILTER 4700pF,2A,50V 5 FL8,9, 10, 11, 12
384000-0125A THERMALCOTE THERMAL JOINT COMPOUND - 2 OZ. - 10 - AS REQUIRED
TUBE
384000-0156A THERMISTOR, PTC RES DEV FOR CIRCUIT PROTECT 1 TH3
384000-0226A 'll’ﬁ)%NSIENT VOLT SUPPRESSOR, BIDIRECTIONAL 600W 1 TS2
384000-0227A TRANSIENT VOLT SUPPRESSOR, UNIDIRECTIONAL 1 TS1
1500W 5V
401767-0000 HEATSINK PLATE LM675 E2B REV C (E1883) 1 2
401864-0000 FAB.,DIO, FE3D,200V,3A,FAST *PREPPED* REV A (D319) 1 D6
402242-0000 INSULATOR, THERM. COND. - E2B CPU REV B (E1648) 1 4
402539-0000 PCB, NEW E2B CPU REV. A (E1909) 1 1
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4.4 7Z-Axis Board

The Z-Axis board receives [ZOUT] information from the CPU. [ZOUT], together with the
[ANUM\] information, is inverted and amplified to deliver a 30-volt amplitude signal to the cathode
of the CRT. The zener diode, D1, provides protection for the FET transistor, Q1. Similarly, the zener
diode, D2, provides protection for the FET transistor, Q2.

The Z-Axis board also provides a means of adjusting the CRT screen attributes (i.e., trace
intensity, screen brightness, and screen focus). This board is located directly behind the CRT and
offers easy access to the potentiometers that adjust the mentioned screen attributes. The board also
routes the necessary voltages to the CRT. A board layout, board schematic, and parts listing are
included in the following pages.

VR1 is a 2 MQQ potentiometer, which adjusts the overall screen FOCUS. VR2 is also a 2 MQ
potentiometer, which adjusts the overall screen BRIGHTNESS. VR3 is 10 k€ potentiometer, which
adjusts the INTENSITY of the TRACES only.
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Figure 4-8: Z-Axis Board Layout
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Table 4-5: Parts Listing, PCBA P/N 401819-0000, Z-Axis Board

1\111\11‘)1}13111}::? Description Quantity Reference
352300-0104A CAP, .1UF,50V,20% ,RAD,MYLAR 2 Cs, 6
352600-0019A CAP, .01UF,1000V,-0/+22%,Z5U,CER DISC,BULK 3 C1,2,4
354000-0335A CONN, 10-POS,HSNG,M,HDR,.079 CTR 1 P1
365000-0149A CRT SOCKET, 7 PIN PC MOUNT WITH SPARK GAP 1 n
370100-0102A RES, 1K,1/4W,5% ,CF TAPE & REEL 2 R3,7
370100-0103A RES, 10K,1/4W,5%,CF TAPE & REEL 2 R1, 6
370100-0181A RES, 180,1/4W,5% ,CF TAPE & REEL 1 R2
370100-0202A RES, 2K,1/4W,5% ,CF TAPE & REEL 1 R4
370100-0203A RES, 20K, 1/4W,5%,CF TAPE & REEL 1 RS
370102-0272A RES, 2.7K,1/2W,5% ,CF TAPE & REEL 1 R8
370201-0470A RES, 47,1W,M.O. TAPE & REEL 1 R9
374300-0103A POT, 10K, TRIM,SIDE ADJ,CERMET,3/8 IN.QR,.15LS 1 VR3
374300-0205A POT, 2M, TRIM,SIDE ADJ,CERMET,3/8 SQR,.15LS 2 VRI, 2
376000-0003A XSTR, 2N3904 1 Q
376000-0026A XSTR, VNO610LL FET N CHANNEL SILICONIX ONLY 2 Q1,3
401818-0000 PCB, E2B Z-AXIS REV D (E1643) 1 -
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Multiparameter Module (MPM)

5.1 Overview

The ESCORT II Model 20001 Multiparameter Module (MPM) houses all installed parameter
boards, and provides easy accessibility to each. A fully loaded MPM can accommodate ECG, Respi-
ration, SpO, , two (2) Invasive Blood Pressures, Noninvasive Blood Pressure, Temperature, Main-
stream/Sidestream CO, , and Cardiac Output.

The MPM is easily removed by grasping the two tabs on either side of the MPM and squeezing
inward while pulling the MPM straight out of the ESCORT Il monitor. The parameter boards are
then accessible by removing the four Phillips screws securing the MPM cover plate and removing
the cover plate.

5.2 MPM Options

Table 5-1 presents the options available for the Multiparameter Module. To add a new param-
eter, contact MDE Technical Support. Figures 5-1 through 5-10 present the various parameter op-
tions listed. Each parameter board is discussed in one of the following chapters.

Table 5-1: Multiparameter Module Options

Model 20001 Multiparameter Module with Dual Vector ECG
Option Description
27 Add Respiration
28 Add Noninvasive Blood Pressure (NIBP)
29 Add Noninvasive Blood Pressure (NIBP) and Temperature
30 Add SpO2
31 Add One (1) Invasive Blood Pressure (IBP)
32 Add One (1) Invasive Blood Pressure (IBP) and Temperature
33 ~ | Add Two (2) Invasive Blood Pressure (IBP)
34 Add Two (2) Invasive Blood Pressure (IBP) and Temperature
35 Add Temperature
36 Add CO2 (Note: Requires Mainstream or Sidestream ETCO?2 sensor, sold separately)
38 Add HP Merlin Connectors (ECG and IBP only)
39 Add Cardiac Output (CO)
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Figure 5-2: ECG Only & ECG/Respiration Options - Exploded View
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Multiparameter Module

* | Nellcor® SpO, Board

L,

ECG Processor Board

Figure 5-3: SpO, Option - Exploded View
BP/TEMP/NIBP Board

Figure 5-4: Noninvasive Blood Pressure Option - Exploded View
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BP/TEMP/NIBP Board

Figure 5-5: Temperature Option

BP/TEMP/NIBP Board

Figure 5-6: One Invasive Blood Pressure Option
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Multiparameter Module

BP/TEMP/NIBP Board

Figure 5-7: Two Invasive Blood Pressure Option

CO, Processor Board

Figure 5-8: CO, Option - Exploded View
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Cardiac Output Board

Cardiac Output Board

Figure 5-10: Cardiac Output Option - Exploded View
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\/\A Multiparameter Module
Table 5-2: MPM Housing Assembly (reference Figure 5-1)

MNDu]IEn:::t Description Quantity Reference
358100-0036A SCR, 440 X 1/4,PH PNHD,ZINC OR ANY 4 6 - PCBA
358100-0130A SCR, PLASTITE,2 x 3/16 ~LG, 82 DEG,FLH PHL STL BLK 4 7 - HANDLE
358100-0151A SCR, 4-40 x 3/16 ~LG 82DEG.FLH PHL SS 4 8 - COVER
360500-0149A SPCR, NYLON 4-40 THREADED THRU 3/16~DIAx 11/16 4 5-PCBA
384000-0176A TAPE, ADHESIVE TRANSFER 1/4~ WIDE X 60 YD ROLL 0 12-1PC
401688-0000 BRICK HANDLE MOLDED E3B/E2B REV B (E1432) 2 3
401700-0000 BRICK HOUSING E2B/E3B REV E (E1857) 1 1
401702-0000 BRICK COVER MOLDED E3B/E2B REV C (E1527) 1 2
401714-0000 PCBA, BRICK ISOLATION POWER SUPPLY REV H (E1626A) 1 4
401977-0000 FISH PAPER, BRICK ISO PWR SPPLY REV C (E1559) 1 9
401978-0000 LBL, SERIAL #, 1/2~ x 1~ ,E2B/E3B REV. B (E1612) 1 13
402205-0000 BRICK CONNECTOR PLATE ASSY REV E (E1828) 1 10
402247-0000 FISH PAPER BRICK HSNG REV A (E1559) 1 11

5.3 Connector Plate Assembly

The Connector Plate Assembly includes the MPM Connector Board, connectors to support all
purchased parameter options, and the connector plate itself. The MPM Connector Plate may also be
configured for use with Hewlett-Packard Merlin type connectors (ECG and IBP only).

=

BP/BA 1

acsl

USE ONLY ECG
PATIENT CABLES
WITH SERIES
D. PROTECTION RESISTORS

Figure 5-11: MPM Connector Plate (ECG, SpO,, 2 BPs, TEMP, CO,, CO, NIBP)
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