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Notice

Responsibility of the
Manufacturer

Warranty

The information in this document may change without notice,

[Tewlett-Packard 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. Hewlett-Packard
shall not be liable for errors herein or for incidental or consequential
damages in connection with the furnishing, performance or use of this
material.

This document contains or refers to proprietary information which

is protected by copyright. All rights are reserved. Copying or other
reproduction of this document without prior written permission of

Hewlett-Packard Company is prohibited.

Hewlett-Packard only considers itself responsible for any effects
on safety, reliability and performance of the equipment if all the
following are true:

m Assembly operations, extensions, re-adjustments. wodifications or
repairs are done by persons authorized by Hewlett-Packard.

m The electrical installation of the relevant room complies with the
IEC requirements (IEC regulated countries only).

m The instrument is used according to the instructions for use
presented in this manual.

Hewlett-Packard warrents this medical product against defects in
materials and workmanship for a period of:

1. One year on instrument.

2. Lifetime on M1700A and M1701A patient module (remote front
end). Lifetime is defined as the end of the product’s support
life. This is ten years after the cardiograph ts reinoved from
Hewlett-Packard’s price list.

3. One year on M1702A patient module (remote front end).

4. All other accessories including cables, battery, and consumables
are under standard, 90-day warranty.

If Hewlett-Packard receives notice of such defects during the warranty
period, Hewlett-Packard shall, at its option, either repair or replace
hardware products which prove to be defective.




Limitation of Warranty

v len-Packard software and firmware products that are desiznntoed
by Hewlett-Packard for use with a hardware product. when properly
fnstellod on that hardware product, are warranted not to fail to
pxecute their programming instructions due to defects during th
wirranty period. Hewlett-Packard shall repair or replace software
niedia and firmware that do not execute their programming
instructions due to such defects. Hewlett-Packard does not warrant
that the operation of the software, firmware, or hardware shall be
uninterrupted or error free.

If Hewlett-Packard is unable, within a reasonable time, to repair or
replace any product to a condition as warranted, Buyer shall be
entitled to a refund of the purchase upon return of the product to
Hewlett-Packard.

The foregoing warranty shall not apply to defects resulting from any
of the following:

1. Improper or inadequate maintenance by Buyer.
2. Buyer-supplied software or interfacing.
3. Unauthorized modification or misuse.

4. Operation outside of the environmental specifications for the
product.

5. lmproper site preparation and maintenance.

THE WARRANTY SET FORTH ABOVE IS EXCLUSIVE

AND NO OTHER WARRANTY, WHETHER WRITTEN OR
ORAL, IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

(& Copvright 1989, 1990, 1691, 1992 Hewlett-Packard Company.
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Safety Summary

Safety Symbols Marked
on the Cardiograph

Conventions Used in
This Manual

Warning g’
Caution #

Note

v

o] |

The following syinbals are used on the cardiograph or the cure,

Cautlon - See operating instructions.
Tvpe CF, external defibrillation protected.

3 Alternating current.
5 Equipotential (this is on the ground lug).

o

The maximuim weight that the cart can hold.

5

)

8

Please see chapter 4, “Performance Verification and Maintenance,”
for safety requirements that apply to the cardiograph.

Warning statements describe conditions or actions that can result in
personal injury or loss of life.

Caution statements describe conditions or actions that can result in
damage to the equipment or software.

Notes contain additional information on cardiograph usage.

Softkey represents the temporary key labels that appear on
the display.
represents keys on the front panel.




Preface

vi

This manual contains service information for the Hewios Packard
MIT00A PageWriter XL MITOLA PageMWriter XLaoand JHITUZA

PageWriter XLe cardiographs. The information and procodnres in

this manual apply 1o il models unless otherwise spiciiied.
This manual is organized as follows:
2a

Chapter 1-—Introduction. Contains a general description of
the cardiographs, lists of technical specifications, and lists of
accessories and options.

Chapter 2—Installation and Configuration. Summarizes the
cardiograph installation and explains how to counfigure the
cardiograph for specific customer requirements.

Chapter 3—Operation. Summarizes how to operate the
cardiograph.

Chapter 4—Performance Verification and Maintenance. IZxplains
how to check the cardiograph’s performance using buitt-in
self-tests, and lists maintenance procedures and safety reguirements
that apply to the cardiograph.

Chapter 5—Theory of Operation. Provides an overview of iow
the cardiograph works and describes the operation of the major
subassemblies.

Chapter 6—Troubleshooting. Contains procedures and error
codes to aid the service person in localizing faults to a replaceable
subassembly.

Chapter 7—Removal and Replacement. Contains procedures
for removing and replacing each of the cardiograph’s major
subassemblies.

Chapter 8—Parts List. Lists part numbers for the cardiograph’s
replaceable parts, and provides assembly drawings.

Appendix A—Connector Pin Assignments. Identifies and defines
the signals assigned to the subassembly interconnections.

Index.

-3 .
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| Introduction
This chapter introduces you to the M1700A PageWriter XLi,
M1TO1A PageWriter XLs, and M1702A PageWriter XLe cardiographs
and lists their technical specifications.
Warning “: These cardiographs are only to be serviced by qualified personnel.
Note (] Gafe and effective use of medical instrumentation requires periodic

v

inspection and preventive maintenance. Perform the preventive
maintenance procedures in Chapter ol this manual at required
intervals to ensure satisfactory instrument performance.

The cardiographs use a thermal printhead to record waveforms and
label the ECG report. The paper supplied with the cardiographs is a
special thermal paper designed specifically to work with the thermal
printhead and the photo detector used to advance the paper.

The cardiograph’s disk drive (M1700A & MI70IA only) is a critical
part. Disks of substandard quality can damage the drive or destroy
paticnt data.

Hewlett-Packard guarantees the performance of the cardiographs only
when used with paper and disks that mect or exceed Iewlett-Packard
specifications.

PageWriter XL
Cardiographs

The M1700A PageWriter XLi is Hewlett-Packard’s full-featured,
interpretive cardiograph. The M1701A PageWriter XLs is the
standard. non-interpretive cardiograph. The M1702A PageWriter
XLe is the basic, non-interpretive cardiograph. Fach cardiograph
uses a patient module, which is a remote “front end” that acquires
and digitizes data. The M1700A and M1701A patient modules
feature a start button and an LCD display that indicates signal
quality. The M1702A patient module does not feature a display
or start button. The cardiograph main unit has the user controls,
the disk drive (M1700A and AM1701A anlv), the printer, and all the
processing circuitry. All models use the same enclosure, except when
the M1700A is equipped with preview di=play. The models fit onto
teeraphs. Figure 1-1 sho
o the cart.

The MIT05A cart designed for these o

the M1TUDA with preview display menned
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1-2

Figure 1-1. M1700A PageWriter XLi Cardiograph with Preview Display.

Introduction

The PageWriter XL family of cardiographs can print ECGs in Auto
and Manual formats for different clinical tests or applications. Both
cardiographs print all traces with a continuous feed, high-resolution,
digital array printer. This produces electrocardiograms on standard
page lengths that require no cutting or mounting. Records are clearly
annotated with ECG data and patient information. The M1700A
also labels records with automatic ZCG measurements and BCG
interpretation for both adult and pediatric patients.

The M1700 and M1701A cardiographs use flexible disks for storing

ECGs. Bxact ECG copies can be made at the bedside or later. Each

ECG is automatically logged and can be automatically stored by the

cardiograph. A list of all stored ECGs can be printed, facilitating

administrative reporting and billing. Typically, 50-150 ECGs can

be stored per flexible disk, although the actual quantity depends on

HSllg(‘,

Frow a service standpoint, the PageWriter XL cardiographs are

siinilar except for five major hardware differences:

m The MI700A preview display allows you to view the ECG prior to

recording.

» The M1700A CPU assembly has extra memory to accommodate

ie measurement and interpretation software. but uses the same

RON as the M1701A.

1

s loob PageWriter has a unique CPU assemnbly




w The MITOOA and ANLTOTA Toad software from. and stors EOGs 1o,
he disk drive. The MT02A coftwnre is in ROML and does e
store ECGs.

w The M1700A and M1701A patient modules feature @ display that
indicates signal quality and a start button. The MITO2A patient
module does not offer these features.

All other model differences arc found in the cardiograph’s software.
The M1700A and M1701A software is installed in the cardiograph
from flexible disk, while the M1702A software is installed {rom ROM.
After installation, the software is stored in dynamic RAM (DR AND).
Re-installation is required only when a user desires a different
configuration, or if DRAM loses its contents due to a low battery.

The PageWriter XL family of cardiographs is designed for long-term
reliability. The modular design makes extensive use of VLSL and
gate array technology, resulting in a minimum number of major
subassemblies. The modular approach means less down-time for the
user, since replacing subassemblies allows quicker field repairs. The
extended self-test efficiently identifies faulty subassemblies, further
speeding the repair process.

-

[
Note A As of February 1992, all new Page\Writer X1, cardiographs are
'# manufactured to a revised mechanical design specification. All units
having a serial number prefix of 3208A or later conform to this
revised specification. This manual describes all specific differences.

The following paragraphs describe some of the significant options
available for the PageWriter XL cardiographs.

M1705A Cart The M1705A Cart provides mobility for the PageWriter XL family
of cardiographs. The large wheels make the cart easy to move, yet
steady when in use. Slots in the cardiograph’s feet and a thumbscrew
secure the cardiograph to the cart rails. The tray directly below
the cardiograph provides storage for acquired ECGs, the user’s
guide, and several flexible disks. The tray also has molded fittings
that accommodate the modem in the M1706A Telecommunications
Package. Storage for the power cable is built in, and other built-in
cable retainers hold the patient data cable out of the way. Two
compartmented trays provide storage for the patient module,
spare patient electrodes and leadwires, additional thermal paper,
consumable supplies, and miscellaneous items. An optional paper
management tray is also available for the M1705A.

introduction  1-3




M1755A A.83.XX
Software

A.02.XX Software

A.01.XX Software

Witk the addition of the 706N Telecommunications Packie.,
the LET00A can tranaeit FOG: over telephone lines to anothe:
<ite, The receiver at the orheor site can be a Hewlett-Packard 100G
Managewent svstem or anotlier M1T00A. This feature s not v
for the NI701A.

able

The M1IT06A Telecommunications Package consists of a Hayesty
modem, a bracket that attaches the modem to the cart, a power
cable that connects to the modem power outlet en the cardiograph,
and data cables that connect the modem to the cardiograph

aud the telephone system. Local laws, regulations, and phoune
system standards determine the specific type of modem and
accessories included and the types of cables included in the MI1706A
Telecommunications Package.

This software is shipped with PageWriter XLi on a standard basis.
This revision provides the PageWriter XLi with severity-only
analysis, LaserJet printing option, and extended configurable
transmission phone numbers. This revision includes all A.02.XX
enhancements and also provides fax transmission, SAECG, and VOG
capabilities. The software is shipped with all new PageWriter XLi
cardiographs in late 1992.

This software revision provides the PageWriter XLi with enhanced
preview displays, interactive query, and FAA transmission. The
software also gives the XLi fax transmission and SAECG capabilities.
This revision is only available for support purposes.

The original software for Page\Writer XLi provides all basic features
with preview display. This revision is only available for support
purposes.

Inquiries

1-4

Introduction

Refer any questions or comments regarding these instruments

to the nearest Hewlett-Packard Sales/Service Office or to one of
Hewlett-Packard’s Service Pispatch Centers. They can provide

vou with additional information about service training, special
applications, and schematics. Always identify the instrument

by model number and serial number in all correspondence.
Hewlett-Packard sales and service offices are listed at the end of this
manual. Toll-free numbers for Service Dispatch Centers are listed in
Chapter 8, “Parts List.”
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Specification Data

The followine tables hist the technical specifications for the
cardiographs and the mobile cart. Specifications wre

models except as noted.

Table 1-1. Physical Specifications

the same for all

Parameter

Specification

Dimensions (I x w x h)
patient module

cardiograph

4in x Hin x 1.5 in (1011 em x 12.7 em x 3.81 cm)

15.51n x 22.25 m x 5.5 1n (39.37 em x 56.5 cm X 14 cin)

cart 33.371in x 17.12in x 36.0in (84.76 cm x 43.48 cm x 01.44 cm)
Weight

patient module 15 oz. (425.25 g) or less

cardiograph 46 lbs. (20.87 kg) or less (includes battery and preview display)

cart 38 Ibs. (17.24 kg) or less

Connector life
patient module

RS-232

350 cycles (insertions)

350 cycles (insertions)

Chemical resistance, cleaners

Withstands the following: isopropyl aleohol (except leadwires and patient
data cable}, mild soap and water, chlorine bleach and water (30 ml/l of
water).

3

Table 1-2. Patient Module Specifications

Parameter

Specification

Resolution

5 uV after processing

Input impedance

25 MQ @ 10 Hz, typically 100MQ @ DC

Gain accuracy

+3% of input signal +10 gV

Input bias

40 nA or less for electrode wire input, less than 500 nA for Right Leg

Common mode rejection

110 dB or greater with AAMI load

Patient isolation, risk currents

10 A RMS or less @ 240 V AC 50 Hz, or i?{) V AC 60 Hz

Defibrillator protection

System recovery 5 seconds after 400 joule discharge, no damage

Crosstalk rejection

50 dB or greater with 10 mV p-p on other channels

Calibration signal

1 mV 2% after processing

Sample rate

4 kHz

DC offset tolerance

+300 mV

Introduction
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Table 1-3. SAECG Patient Module Specifications

Spectfication

Parameter

1.22 N after proeessine i high-resolution mode

o inostandard mode

[nput inpedanee

25 MO o 16 He. ?};rica‘lly 100MQ @ DC

Giain aceuracy

=2% of input signal

Input bias

40 nA or less for clectrode wire input, less than 500 nA for Right Leg

Common mode rejection

120 dB or greater with AAMI test load

Patient isolation, risk currents

10 A RMS or less @ 240 V AC 50 Hz, or 120 V AC 60 Hz

Defibrillator protection

System recovery 5 seconds after 400 joule discharge, no dainage

Crosstalk rejection

50 dB or greater with 10 mV p-p on other channels in standard mode
g pP-P

Calibration aignal

1wV £2% after proceszing

Sample rate

5 klz

DC offset telerance

+55 mV

Table 1-4. ECG to Paper Specifications

Parameter

Specification

Frequency response

Auto ECG
Manual ECG

SAECG

power line

3 dB down at (uscr selectable): 0.05-150 Hz, 0.15-150 Hz, 0.5-150 Hz,
0.05-100 Hz, 0.15 -100 Hz, or 0.5-100 Hz, 0.15-40 Hz, 0.5-40 Hz

3 dB down at (user selectable): 0.05-40 Iz, 0.05-150 Hz, 0.5-40 Hz, 0.5-100
Hz, 0.05-100 Hz

3 dB down at (uset sclectable): 25-300 Mz, 40-300 Hz, 80-300 Hz
115 dB rejection at 50 or 60 Hz with less than 300 mV DC offset

ECG resolution on paper
voltage axis

time axis

200 dots/in (8 dots/ium)
500 dots/in (20 dots/mm) at 25 mm/s and slower
250 dots/in (10 dots/mm) at 50 mm/s

1-6  Introduction
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Table 1-5. Power Supply and Battery Specifications

Parameter

Specitication

AC Iine frequency
100 V setting
120 Vo setting
220V setting
240 V setting

50 and 60 Hz

100 V' AC nomenal

120V AC nounal

220 and 230 V AC nominal
240 V AC nominal

Battery voltage

18V DC. 6.5 Ahr

Battery recharge time (from 70% down)
to 90% capacity

to full capacity

8 hours typical

16 hours typical

Battery capacity, M1700A with preview
without storage
with storage
continueus rhythm (Manual mode)

continuous 1dle

30 ECGs (40 typieal)
30 ECGs (40 typical)
20 minutes {30 typical)

2 hours {3 typical)

Battery capacity, M1700A without preview
without storage
with storage
continuous rhythm (Manual mode)

continuous idle

50 ECGs (70 typical)
45 ECGs (60 typical)
30 minutes (40 typical)
4 hours (6 typical)

Battery capacity, M1701A
without storage
with storage
continuous rhythm (Manual mode)

continuous 1idle

55 ECGs (75 typical)
50 ECGs (70 typical)
30 minutes (40 typical)
4 hours (6 typical)

Battery capacity, M1702A
continuous rhythm (Manual mode)

continuous idle

55 ECGs (75 typical)
30 minutes (40 typical)
4 hours (6 typical)

Battery life
AC and battery operation
battery only operation

Typically 24 months
Typically 12-18 months

Memory data retention time
with fully charged battery

after “Low battery shutdown”

Typically 1 month
Typically 5 days

Modem power

9 V AC for Hayes® modem
9 V DC for Worldport 2496™ TFax/Data modern

Ground leakage current
at 120 V
at 220 V

Less than 100 pA
Less than 500 pA

Dielectric withstand voltage

1.5 kV RMS across line/neutral to Earth for 1 min.
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Table 1-6. Environmental Specifications

Paramerer

i . -
; Specification

1ornperature

- N

Cherating

~horadge

SR P (50150 C)
LTt F(-10°-50° Q)

Humdity
aperating

storage

0% RH, non-condensing

[E—

35% RII, non-condensing

Pressure (altitude)

operating To 15,000 £t (4600 m)
storage Te 50,000 ft (15000 m)
Table 1-7. Miscellaneous Specifications
Parameter

Specification

Real time clock accuracy
250 C
5°-45° C

1.5 minutes per month

5 minutes per month

RS-232 bit transmission rates

300, 1200, 4800, 9600, 19200 baud

Printhead life

Typically 100,000 pages

et
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Options and
Accessories

pageWriter XLi, XLs
and XLe Cardiographs

These tables list the options and accessories available for PaeeWriner
XL cardiographs.

Country Options

Fach country option includes appropriate power cord, voltage,
printer, patient module, and language. See Table 1-8, which shows
the configuration of each country option.

ABA North American Version
ABB European English Version
ABC French Canadian Version
ABD German Version

ABE Spanish Version

ABF French Version

ABG Australian Version

ABH Dutch Version

ABK Intercon Bnglish Version
ABM Latin American Version
ABS Swedish Version

ABU U.K. Version

AB7Z Ttalian Version

AB4 Singapore Version

ACF Japanese Version

ACQ South African Version
AKM Chinese Version

AKV South American Version

Delete Options

D01 Delete preview display (M1700A only)

D02 Delete cart (M1700A, M1701A only; the MITO02A is
shipped without a cart)

D03 Delete standard AHA patient module

D04 Delete standard IEC patient module

D05 Delete analysis from the M1700A

Do6 Delete analysis and preview from the M17004

Cable Options
Cable options are applicable to the M1700A only.

Jo1 Direct transmission cable (24542M)
Jo2 ECG WorkStation adapter (92224TF)

Introduction 1-8
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Supplies/Accessories Options

AD Adhd paper tray to MITOSA cart (ATTT05-50500)

KOl P Bewds ki (Frank. pediatric] research leads)
LTI

N oneter patient data cable (M1IT204)

N03 Extra paper {8.5x 11, 1 case/1600 sheets) (MLT07TA)

KO- Extra A1 paper (1 case/1600 sheets) (ML709A)

K05 Dust cover (M1700-87600)

K06 Ixtra disposable electrodes (6 boxes cach of 139438,
1000/box; 1 set 13946 A electrode adapters included)

K07 LaserJet printer cable

906 Swiss power cord

Substitute Options

S01 Substitute inch size (1/8in post) reusables
502 Substitute metric size (4mm post) reusables
MITO2A only:

503 Substitute standard AHA patient module
S04 Substitute standard TEC patient madule

Documentation Options

0B3 PageWriter XI, Series Service Manual (English only)
(M1700-91909)

0OBP User Training Video (VHS-NTSC) (M1700-39000)

0BQ User Training Video (VHS-PAL) (M1700-89001)

Standard Accessories Supplied

m 2.5-meter patient data cable—MI1719A

m 200 sheets z-fold paper—A size: M1707A; Ad size: M1709A
m 10 universal adapters—13946A

300 solid gel tab electrodes—13943B

Disposable electrodes and adapters are standard supplies. Use S01
and 502 options to obtain reusables.

S01:

m 6 Welsh bulb electrodes—40421A (1/8in post)

® 4 limb electrodes--40424A (1/8in post)

m 4 limb straps—14030A

m 1 tube Redux® creme--651-1021-050

S02:

m 6 Welsh bulb clecirodess 10400E (hinm banana)
m 4 limb electrodezs—-101918 (fmm banana)

m 4 limb straps L1030




M1703A PageWriter XLi
Upgrade Kits

M1704A PageWriter XLs
Upgrade Kits

M1706A
Telecommunications
Package

m | tube Redus@ creme—651-1021-050

& Puge Writer XLi Operating Guide (MLIT00A only)

w PageWriter XLi Cardiograph Uscr's Refercnee Guide (M1T00A
only)

w PageWriter X1Li Cardiograph Physician’s Guide {M1700A only)
» PageWriter XLs User’s Guide (M1701A ouly)

m PageWriter XLe User’s Guide (M1702A only)

» Signal Averaged ECG User’s Guide (M1754A only)

w Vectorcardiography (VCG) User’s Reference Guide (M1790A only)
w Two blank, 1.44-Mb high-density disks (reorder M1700-89004, box

of 10 disks)

m Svstem software version A.03.XX (M1755A )M 1700-17720
(M1700 only)

m System software version A.01.01 (M1701.A) -MI1701-17700 (M1701

only)

m D06 system software version A.01.01 (M1700A)—M1700-17711
(M1700A option D05 and D06 only)

Options
A0l Add Preview Display
Country option must also be ordered.
Options

A0l Upgrade XLs to XLi

MI17064A inclndes bracket and cable. Country option must also be
ordered.

Options

ABA U.S. Modem {Hayes® 2100)

ABC Canada Modem (Hayes® 2100)
ABE Spain Modem (Hayes® 1200)

ABT France Modem (Hayes@ 21400
ABH Netherlands Modern (Hayves& 12003
ABU K. Modem (Hayes® 2100,
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M1753A PageWriter XLe
Upgrade Kit

M1754A PageWriter XLi
Signal Averaged ECG
System

Note ”ﬂ,l

M1755A PageWriter XLi
Upgrade Kit

Note i

£

M1756A PageWriter XLi
Direct Digital ECG Fax
Modems

Note 1

v

1-12  introduction

Ab7 Iraly Modem (“11\\%*\/\“‘ LU

[N Quick Conunect cabiles o Heos 0 nodem
CATTT06-61036 and M1T0G 61637

Country option wmuest also be ordered.

Options

AL Upgrade XLe to XLs

lneludes M1754-17700 A.01.00 SAECG software set, SAECG patient

module, and operator’s guide. Country option must also be ordered.

The MI751A option requires the M1735A (A02.XX, A.03.0X or
higher) software. The M1754A option will not function with A.03.1X
software.

Documentation Options

opp SAECG User Training Video VIHS/NTSC
{M1754-89504)
0BQ SALECG User Training Video VHS/PAL

(M1754-89505)

Upgrade to version A.03.XX operating software. Includes two system
disks and two blank disks. Specify country option.

This software revision is the standard software that ships with all
XLi cardiographs as of late 1992.

Includes M1756-07300 fax modem bracket and M1756-61600 fax
modem cable.

The M1756A option requires the M1755A (A.02.XX or higher)
software.

Options

ABA U.S. fax modem (Worldport® 2400) (M1756-89501)

ABC Canada fax modem (Wo ridport® 2100)
(M1756-89502)

ABD Germany fax modem (\\'or'l(lpurt® 1200)

(M1756-89507)




- -

M1788A Extra Patient
Module

M1790A PageWriter XLi
Vectorcardiography

Note |

¥

ABU

ABX
INU

"Ttaly fax modem (\\’orldport@ 1200) (M1
B

France fax maodem (\\'or]dport@ 2400)
(M1756-59503)

Netherlands fax modem (i\\"orldport@ 1200
(M1756-589504)

UK. fax modem (Worldport® 2400) (M1756-30507;

A6-80506)

Quick Connect cables for fax modem (M1756-G1601

-and M1706-61636)

includes patient module, lead set, and disposable electrodes kit.

Options
A0L
AO2
A03
A0t

Standard AHA patient module
Low cost AHA patient module
Standard IEC patient module

Low cost IEC patient module

Substitute Options

501
502

Substitute inch size (1/8in post) reusables
Substitute metric size (4mm post) reusables

Includes M1790-17700 A.01.00 VCG software set, VCG leadwires,
and manuals. Country option must also be ordered. The part
number for replacement leadwires is M1717B.

The M1790A option requires the M1755A (A.03.1X) software version.
The M1790A option will not function with the A.03.0X software.
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Country Option
Configurations

Introduction

The followine table eives il comfonration of each conntry
o < N

Table 1-8. Country Option Configurations

(RN

Power Cord!

Optinn! Country Labels | Manuals ! Printer | AHA/IEC | Volts
ABA | North American | English | English A AHA 120 s
ABB | European English | English | Englhish Ad [EC 220 [ourepe
ABC |French Canadian | French | Irench A AHA 120 Us
ABD | German German | German | A4 1EC 220 Lurope
ABE | Spanish Spanish | Spanish Ad 1EC 220 Europe
ABF {French French | French Ad IEC 220 Furope
ABG {Australian Englsh | English A4 AHA 240 | Australin
ABH | Dutch Dutch | Dutch Ad 1EC 220 Burop.
ABK |Intercon Enghsh | English | English A AHA 220 Burope
ADBM | Latin American | Spanish | Spanish A AITA 120 S
ABS | Swedish Swedish | Swedizh Ad IEC 220 Europ: 4
ABU | United Kingdom | Enghsh | Enghsh A4 1EC 240 UK 7?
ABZ |ltalian [talian | Italian Ad 1EC 220 Furop
AB4 | Singapore English | English Ad AHA 240 UN |
ACFEF | Japanese English | English A4 1EC 100 S
ACQ | South African Fnglish | English A4 IEC 220 SA
AKM | Chinese English | English Ad 1EC 220 | Australia
AKV |South American | Spanish | Spanish A AHA 220 Furope

In Table 1-8 an “A” in the Printer column refers to 8.5 x 1i-in
paper; “A4” refers to 210 x 297-mm paper.




Installation and Configuration

This chapter describes how to install and configure the PageWriter
X1 M1700A, MI701A, and M1702A cardiographs. This information
provides you with a factory-recommended process to use when
assisting customers. The configuration information guides you
through the configuration menu structure, and describes the
configuration choices.

Installation The cardiograph is ready for operation when the following tasks have
been properly performed:

m Patient data cable connected.

» Patient electrodes and leadwires installed on patient module.
m Voltage setting and fuse checked.

m Battery installed.

m Software installed (M1701A & M1700A only).

m Language and line frequency chosen.

= Paper installed.

m Clock set (time and date).

m Configuration parameters chosen.

» Configuration saved to disk (M1701A & M1700A only).

In addition to these tasks, the cardiograph should be mounted on the
cart if you are using a cart, and the modem attached to the cart if
you are using a modem.

Installation and Contiguration 2-1
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installing the  Toinstall the cardiozrapi on the carts
Cardiograph and

o Set the cardiovraph o the top rails so that the v Dooph s
A “ ' il . . :
Modems on the Cart rear feet drop into the notchies on the Lorizontal rail o
operator panel st fiuce the cart handle,

bt

Shide the cardiveraph wway from the handle, makine —uve that the
slots on the feet enmage the rail edges.

3. Lock the cardiograph in place by installing the locking screw.

The locking screw passes through the hole in the left cart rail

and screws into the threaded hole on the left wnderside of the
cardiograph.

Attach the Hayes@ modemn to the cart as shown in Figure 2-1:

Figure 2-1. Installing the Hayes@ Modem.

Installing the M1756A Fax Modem

To install the fax modem, perform the following steps (see
Figure 2-2):

1. Press the switch to turn the cardiograph 10 Standby.

2. Turn the cardiograph AC switch off.

3. Insert the larger connector end of the fax/modem cable
(M1752-61600) into the RS-232C plug on the fax/modem. as
shown in Figure 2-2.

4. Place the fax/modem flat into the bracket so that its data cable
is retained by the two upright tabs at the narrow end of the
bracket. The battery compartment should be accessible through
the cutout at the wide end of the bracket.

Note 1 A 9-volt battery is not essential for fax/modem operation.

v

5. From the rewr of the cortswith the data cable away froon vou,

pass the modent ander the horizontal square bar.

Installation @nd Configuration
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10.

1

Pt rie modem towards ol so that the olip on the bracket is
ccnpely over the horizontal bhar
Alion the hole in the hracket with the tapped hole on the

wderside of the bar and secure the modem with the knurled

Bring the fax/modem cables up over the square bar and insert
the smaller end of the faxmodem cable into the plug on the back
of the cardiograph marked Data Comm. Tighten the retaining
screws.

Plug the round end of the fax modem cable into the
cardiograpl’s modem power connector. Secure the retaining
SCTEWS,

Insert the telephone cable into cither phone connector on the side
of the fax modem.

M1756-01

Figure 2-2. Connecting the Fax Modem Cables.

PageWriter XLi Cardiograph
I'ax Modem Power Cable
FFax Modem

Phone Line Connector

“ax Modem Data Cable

[P
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Note i Formodemn

cabling variations =ee Chintor S0 Parts Lists,

Printing an ECG on You cau print stored ECGs on an 11" PCL5 LaserJet printer.
Figure 2-3 shows how to connect the cables between the cardiograph
and the printer.

an HP Laserdet
Printer

(f

9250911

Figure 2-3. Connecting the Printer Cable.

A. PageWriter XLi Cardiograph
B. LaserJet Cable (HP 24542G)
(. HP LaserJet Printer Serial Tuterface Port

2-4  Instaliation and Configuration




Setting up the
Laserdet Printer

You must st up the Liserho printer for serial printing before wsinge
it to print stored ECGs frons the cerdiograph. To configure the
printer for serial printing. perionn the following steps.

. With the printer on. press the ON LINE key until the light 1= off.

2. Press the MENT key on the printer to step through thie settings
until I/0=PARALLEL* appears.
If I/0=SERIAL* appears. the printer is already set for serial
printing.

3. Press the + key until I/0=SERIAL appears.

4. Press the ENTER keyv on the printer. An asterisk will apear on
the display: I/0=SERIAL*.

5. Press the MENU key and the BAUDRATE setting will appear.

G. Press the + key until BAUDRATE=19200 appears.

7. Press the ENTER kev ou the printer. An asterisk will apear on
the display: BAUDRATE=19200%*.

8. Press the ON LINE key.
The printer is ready to use with your cardiograph.

Installation and Configuratic:.  <-5
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Configuring the
Cardiograph to Print
ECGs on the HP
Laserdet

Installation and Tonfig

1

Afier conuecting the cables vou mmst configure the cardiowrnt for

vrinting on the HP Laserdet.

1
i

[{eN
f o
=
(3]
=
(@]
o]

Press until the following display appears:

Transmit Store Config CheckDisk F:iles J

Press Config. The main configuration menu will appear:

Configuration
Global 1D Transmit Files Exit

Press Transmit and the Transmit Configuration menu appears in
the display.

Configuration
Transmit Receive AutoDial Exit

Press Transmit to configure any of four transmission sites. The
Configure Site menu will appear:

Configure Site
i 2 3 4 Exit

. Select a site number and the following display appears.

Conncction? Nenzo
Enter Choose Exit




Connecting the Patient
Module

. Press Cheosa nntil vou see the chaiee Lasaxr o thon press
Enter. i baud rate display will appear.
i+ Press Choose until vou sec the baud rate 102000 tien press
Enter.
3. Select whether to print a grid.
If vou have unlined paper in the printer. this selection will print
the grid with the ECG.

Your cardiograph is now set up to print to an HP LaserJet when
vou select the configured site from the Transmit menu. See the
PageWriter XLi Operating Guide for information about transmitting

ECGs.

1. Connect the patient data cable to the ECG input iack on the back
of the cardiograph.

2. Connect the other end of the patient data cable to the patient
module as shown in Figure 2-4.

3. Connect the leadwires to the patient module. Mateh the color
coding on the leadwires to the color coding on the patient module.
(M1702A only: Match the labels on the leadwires to the labels on
the patient modute.)

4. Install shorting plugs in the patient module in those positions
without leadwires.

HIL A

Figure 2-4. Connecting the Patient Module.

A, Leadwires

B. Patient Data Cable
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Note A

Note A

Changing the Line
Voltage Setting

Caution w

T Loy perient wodule does not feature b sivnal quality display

o,

[he 217500 SARCG patient module can acquire hoth SARCG and
stiderd ECGa To get the best results for SAECG, remove the LL
and LA leadwires and install shorting plugs in the LL and LA fuputs.

The cardiograph can be set to operate at nominal line voltages of
100, 120. 220. 230, or 240 Volts. It was set at the factory to the line
voltage in vour area. Nevertheless, it is a good idea to check the
setting, especially if the cardiograph was brought from an area with a
different line voltage.

The cardiograph can be damaged if plugged into the incorrect voltage
or if fused incorrectly.

The voltage seiting appears in the line module window. The line
module is located on the rear panel immediately to the right of

the AC switch (see Figure 2-5). If the voltage setting is incorrect,
chanee it to the correct setting for your area using the procedure that
follows. [f vou need to change the voltage setting, be sure to also
check the line fuses.

Modem
v/ 1. 44

M 1700-47

Figure 2-5. The Line Module and AC Switch.

AL Voltage selection drum

B. Puse holders
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Caution ﬂ

To change the voltage setfing:
I. Unplug the power cord from the fine module.

2. Open the line module door with a small bit screwdriver.

3. Remove the voltage selector drum {rom the line module. The

voltage selections {marked on the selector drum) are 100, 120, 220,
or 240.

Do not rotate the voltage selector drum while it is installed. Doiug so
will damage the drum and the line module assembly.

1. Rotate the drum so that the correct voltage will appear in the
window when the line module door is closed, then reinstall the
drum. Table 2-1 shows the correct settings for each nominal line

voltage.
Table 2-1. Line Voltage Settings

Nominal Line Voltage

Voltage Setting
100 100
120 120
220, 230 220
240 240

5. Pull out the fuse holders and check that the line fuses are the
correct rating for the selected voltage (see Table 2-2). If the fuses
are correct, reinstall the fuse holders and proceed to the next
step. If the fuses are incorrect, proceed to the next procedure,
“Changing the Line Fuses.”

6. Close the line module door. Check again that the correct voltage
setting for your area appears in the window.

Table 2-2. Line Fuse Ratings for Voltage Settings

Voltage Settings Line Fuse Required
100, 120 2.5 A, 250 V, 3AG style time delay
fuse (HP part number 2110-0015)
220, 240 1.6 A, 250 V, 5 x 20 mm time delay
fuse (P part number 2110-0773)
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Changing the Line
Fuses

D cordiograpt nees two e Deeas Table 222 lists the fuse rating

aiivements for e line volisees. The correct fuse must be tustaliod
oy the cardiograph before yon turn it o Fuse rating requirements
are also printed on the product rating label on the back of the
cardiograph.

. Unplug the power cord from the line module.
2. Open the line module door with a small bit screwdriver.

3. Pull out the fuse holders and check that the line fuses are the
correct rating for the sclected voltage. Refer to Table 2-2. If vou
need to install line fuses with a different rating, you will also need
different fuse holders. Fuses for lower voltages require fuse holder
part number 2110-0686; fuses for higher voltages require fuse
holder part number 2110-0687.

1. Place the fuses in the fuse holders and push cach fuse holder

back into the line module. Make sure that the arrows on the fuse
holders point in the same direction as the arrows on the line
module door.

5. Close the line module door.
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Installing the Battery

Note A

Warning %

Note [

¥

This procedure describes installing the battery for o Do
If vou are replacine o hattery, refer to the hattery ropinconon

procedure in Chapter 7. "Removal and Replacomen: ™

The cardiograph is primeacily a battery-powered fustnvon, It will

not operate without the battery, even if it is plugued in

oA power.

Use only HP bélttnry assembly M1IT21A.

The battery is relatively heavy for its size. Support the battery from
underneath as you install it to prevent it slipping and possibly causing
injury.

To install the batterv:

1. Open the cardiograph’s battery compartment by lonsening the
two thumbscrews on the back of the cardiograph (as shown in
Figure 2-6), and pulling the battery holder out.

Figure 2-6. Installing the Battery.

A. Battery door
B. Thumbscrews

Figure 2-6 shows the M1700A; other models are similar.

2. Install the battery on the battery holder. Make sure the tab on
the door fits into the zlot on the battery (refer to Fiewre 2270
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Figure 2-7. Fitting the Battery Holder Tab Into the Battery Slot.

A. Battery slot

3. Gently slide the battery and holder into the battery compartment
until completely seated.

4. Pinger-tighten the thumbscrews on the battery holder.

5. Connect the power cord to the cardiograph, then plug the cord
into an AC outlet.

6. Turn on the AC switch on the back of the cardiograph. The green
AC indicator on the front panel should light up.

7. Press the [On-standby) switch 1o turn on the cardiograph. The
cardiograph will begin its power-on sequence. The M1700A and
MI1701A cardiographs will briefly display PageWriter XLi or
PageWriter XLs in the keyboard display, then display the code
6503 (this code indicates that the software is not yet installed
and there is no System disk in the disk drive). At the same time,
all of the control panel indicators will light up, including the

red low-battery indicator and the green charge indicators. The
M1702A cardiograph will display a line of asterisks for about two
minutes as it loads software from its built-in ROM. During this
time, it mayv prompt for language and line {requency.

8. Press (On-Standby ) again to place the cardiograph in Standby. When

the cardiograph is in Standby, it is not operational, but it is
powered.

AR

Note A To ensure full battery capacity, charge the battery for 24 hours

followine its installarion in the cardiooraph.
5 Zraj
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Installing the Software
on the M1700 & M1701A

Caution w

If the cardiograph will be stored for longer than ene month. romove
the battery from the unit.

The software for the M1700 is provided on two disks and the software
for the M1701A is provided on one disk. The software is loaded into
memory when the disk is in the drive when the cardiograph is turned
on.

To install the software:
1. Press the switch to place the cardiograph in Standby.

2. Insert the appropriate system disk in the disk drive.

= If you have no other applications to install, install the A.03.00
system disk (M1700-17920).

m If you want to install M1754A SAECG software later, install the
A.03.00 system disk (M1700-17920).

= If you want to install M1790A VCG software later, install the
A.03.10 option disk (M1700-17921).

x If you have an M1701 PageWriter XLs cardiograph, install the
M1701 system disk (M1701-17900).

3. Press (On-Standby] to turn the cardiograph On.

m If no software is installed in the cardiograph, the cardiograph
will begin immediately to load the software from the disk.

w If softwarc is already installed in the cardiograph, the
prompt Load configuration: followed by the name of the
configuration disk appears on the display.

If you do not want to load the configuration shown, remove the disk
and place the cardiograph in Standby. Find the correct disk and
restart this procedure at step 2.

4. Choose a language and power line frequency when prompted.

If you load the software from a configuration disk, the language and
line frequency prompts will not appear because these selections are
part of the stored configuration. See “Configuration Files,” later in
this chapter.

5. When the software installation is complete, the main menu
appears on the display. Remove the disk and store it in a cool,
dry, dust-free location, away from magnetic fields.

6. Check the battery level and AC indicator lights. The AC indicator
and cne or more of the green battery level indicators should be
lit. The red “low battery” indicator should be off, though if the
battery is low the green indicators will be off and the red indicator
will be on.
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Note H Th

C I

o hatrery level indicators function cudyv after software is installed.
verify battery capacity, turn ou the unit while the cardiograph is

connected to AC power and the AC switeh is on. The cardiograph
st he connected to AC power when verifving battery capacity.

Ornce the software is installed, it does not need to be reinstalled
unless the cardiograph loses battery power or has a system failure, or
if vou want to load upgraded or custom-configured software.

Installing the Software The software for the M1702A is stored in ROM and loaded into
on the M1702A  memory automatically when the cardiograph is turned on for the
first time, or after the battery has been replaced. This process takes
about two minutes. During this time, vou will be prompted for
language and line frequency.

Loading the Paper  The cardiograph uses continuous-feed thermal paper, HP part
number M1707A (A size) or M1709A { A+ size}. To load the paper:

o

2-14 Installation and Configuration

. Relcase the printer door latch on the left side of the cardiograph

and slide the printer door to the left.

Remove the paper from its packaging but do not remove or
discard the cardboard backing.

Slide the paper stack (cardboard down} into the compartment.
The paper should feed grid-side up over the top panel of the
printer door.

. Pull the free end of the paper back to the far end (latch end) of

the top panel (see Figure 2-8).
Slide the printer door back into place muking sure that it latches.

. Press to advance the paper to the beginning of the

next page.




Yol W
O
KOO
i

Figure 2-8. Loading the Paper.

A. Paper Door Latch

B. Paper Sensing Hole

C. Paper

D. Cardboard Backing

E.

Page Advance Key
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Setﬁngthe Date and The main wenn. shown heres adlows vou to set the date wnd the thme.

Time _
Auto 3x4,37% I,II,III
Report Format  Leads 04/01/1990  02:23:24PY
Note A The date format, date separators, time format, aud time separators

% are global configuration parameters. Changing the global
configuration is explained later in this chapter.

To set the date, press the softkey directly below the date. The date
change display appears:

Date? 04/01/1990 (MM/DD/YYYY)
Enter Clear Exit

To set the time, press the softkey below the time. The time change
display appears:

Time? 02:23:34 PM (HH:MM:SS)
Enter AM/PM Clear Exit

Enter Stores an entry after checking its validity. then
returns you to the main menu.

AM/PM Appears only for the time change display and only
when the cardiograph is configured for the AM/PM
time format.

Clear Clears crroneous entries and returns the currently
stored date or time to the display.

Exit Same as Enter.

When the change display appears, the cursor highlights the first
(leftmost) digit of the date or time. To change the date or time,
simply type in the new numbers. For example, to change the

time to 03:45:12 PM, simply type the digits 034512, The system
automatically inserts the separators in the proper places. To change
a single digit, use the left and right arrow keys, (4) and (2}, to niove
the cursor over the digit you want to change, Then type the new
digit. When you are satisfied the new date or time Is correct, press
Enter or Exit to storeit as the cardiograph’s current date or time.
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Configuration
Note {

v

Configuring the M1700A
and M1701A

Note

%I

Note i

Il cardiograph is designed to provide custom operation. The
covflenration parameters allow you to progrin the cardiograph for
the most useful and efficient operation. Tvpically the cardiograph is
confieured only during initial installation.

Software revision A.02.00 (M1755A) allows vou to select cither XLi,
Preview Plus, or SAECG as the default configuration. Set the Power
on application global parameter to the application you want the
cardiograph to start up in.

This section describes the menu structure that enables you to
configure the cardiograph’s operating parameters. Each menu choice
is described briefly in a list, then in more detail in the narrative
section that follows the list.

Press until the following display appears:

Transmit Store Config CheckDisk Files

The Transnmit key appears only on the M1700A. Only the M1700A
has transmission capability.

Press the Config softkey to display the main configuration menu:

Configuration
Global ID Transmit Files Exit

If this is not the initial configuration, you must type in the
cardiograph’s password (if one has been set) before you can make any
changes to the configuration.
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The sottbevs function as follows:

Glebal Allows vou to set the cperaiing parametess of the
cardiograph. The Global conticuration affects all
cardiograph operations.

ID Allows vou to choose which patient identification
entries are requested before recording an ECG.

Transmit Allows you to set the conimunication parameters for
transmitting and receiving 1XCGs. This key appears
only on the M1700A because only the M1700A has
ECG transmission capability.

Files Allows you to store a configured copy of the
cardiograph software to disk, or to print the
configuration settings.

Exit Returns you to the previous menu.

Note A When yon make extensive changes to the system configuration, it is
” recotnmended that you print the configuration and save it on disk

(the procedure for storing the system configuration is described under
“Configuration Files” later in this chapter}. If the software is lost
due to loss of battery power, or if different configurations are used
regularly on the same cardiograph, restoring a custom configuration
is much quicker and casier from disk than by manually entering the

changes.

Configuring the M1702A  Press Menu until the following display appears:

Global Db Print Exit

Configuration

Global Provides access to the cardiograpl’s operating
parameters. Refer to Chapter 2.
ID Provides access to the cardiograph’s operating
parameters. Refer to Chapter 2.
Print Prints the cardiograph configuration.
Exit Returns to the main menu.
Note | You cannot save the M1702A configuration. You should print the

u# M1702’s configuration, so that you can restore it if the battery is
removed, or if changes are made to the configuration.
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Selecting Configuration
Parameters

When von select or change confignration parameters, the Lethod

senerally the same wlether vou are selecting Global, Transmir. o Ih
parameters. The display will be similar to:

Initial Interpretation? Reasons
Enter Choose Exit

In this chapter, this type of display is referred to as the paraweter
selection display. The message line on top displays the parameter and
its current setting. The softkey labels are displayed on the bottom
line.

Enter Accepts the current setting, then advances to the
next parameter in the list; or returns to the menu
if pressed when the last parameter in the list Is

displayed.

Choose Advances through the list of choices for the specified
parameter.

Tab Appears only for the “Custom” parameters in the

Clobal list. Used to select the leads for the custom
format. Moves an underscore cursor to the lead to be
changed, then Choose is used to advance through
the list of choices.

Leads Used to select rhythm leads in “Default Auto?”
parameter in global configuration.

Previous Returns to the previous parameter (does not appear
when the first parameter is displayed).

Exit Returns to the menu.
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Global Configuration

Pressing Global {{rom

parameter selection displiy

the configuration menu) brines ap e
The first parameter in the Global

list appears. Table 2-3 lisss «ich Global parameter and T soiting
choices. The factory defanlt =ettings are shown in boldface tvpe.
There are explanations following the table for those parimerers 1ho

cannot be adequately explained in the table’s Conmments cohnnn.

Table 2-3. Global Configuration Parameters

Parameter

Setting Choices

Comments

Initial Interpretation” 1

Copy Interpretation? f

AutoStore?#

Patient ID required?

Reasons

None

Measure
Interpret
Severity onlyff
Reasons
Ixtend Measure
None

Severity onlytf
Choice
Measure
Interpret

Yes
No

Yes
No

See “Interpretation Parameters” section
following this table.

See explanations following this table.

Determines whether an Auto ECG s
automatically stored without operator
intervention.

Appears only if AutoStore is “No.”
Determines whether the cardiograph
will require patient ID information
before recording an Auto ECG. If
AutoStore i1s “Yes,” this parameter is
K[\fes.”
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Table 2-3. Global Configuratiocn Parameters (continued)

Parameter

Setting Cholees

Conunents

Auto Froqueney Response?

Manual Frequency Response?

Line Power Filter?

Line Power Freguency?

Filter Key?

Auto print speed?

Default Auto?

Default Manual?

.15-150 Hz -
05-150 Hz
0-150 Hz W
15-40 Hz
5-40 Hz W
.05-100 Hz
15-100 Hz
.5-100 Hz W

.05-40 Hz -
.5-100 Hz W
.05-100 Hz
.5-150 Hz W
.05-150 Hz
5-40 Iz W

Off
On

60 Hz
50 Hz

BasclineWander & Artifact
BaselineWander
Artifact

25 mm/sec
50 mm/sec

3Ix4

3x4,1R 1
3x4,3R 1, II, 111
6x2

3
6
12

W = Baseline Wander filter. See
PageWriter XLi Physician’s Guide for
more information.

W = Baseline Wander filter. See
PageWriter XLi Physician’s Guide for
more information.

A software filter that removes power
line (AC) interference.

No default—selected during software
installation.

Determines which filter combinations

are active when key is on.

Default Auto ECG print speed; can be
overridden from the front panel.

Default format for Auto ECGs.
Determines row & column notation for
ECG. Rhythm strip leads also selected
here (“R” means rhythm strip).

Default format for Manun] ECGs.
Selects number of leads on Manual
ECG.

Installation and Configuration 2-21




Table 2-3. Global Configuration Parameters (continued)

Parameter

Setting Cholees

Conanents

],ﬂ'u},\”

Cistonr & bsd wroup’

Ciustom Mannal 67

Units of Mrasure?

Print Intoinr tation?

Tie fornee’
Time separator”

"

Date format

Date separator”

Decimal format?

Paper size?

Auto Print?

AutaCopy .

1

AHA
IEC
TavVF V2

IT aVF V1 V2 V4 V6

English (I1bs/ins)
Metric (kg/cm)

Reasons

Extend Measure
None

Severity onlytt
Choice

Measure
Interpret

AM/PM
24 Hr

HH:MM:SS
HH.MM.SS

MM/DD/YYYY
DD/MM/YYYY
YYYY/MM/DD

MM/DD/YYYY
MM.DD.YYYY
MM-DD-YYYY
MM DD YYYY

XXX, XXX.XX
XXX.XXX, XX

A (8.5 x 11in)
A4 (210 x 297 mm)

Yes
No

No
Yes

Seleets between two Lol standards,
Affects lead Iabels o0 report.

You can set any condianation of the
available leads for routine usage. See
explanations following this table.
You can set any combination of the
available leads for routine usage. See
explanations following this table.
Used for height and weight entry,
Determines Patient 1D units on the

ECG.

See “Interpretation Parameters” section
following this table.

Selects between “A” (8.5x11 in) and
metric “A4” (210x297 mm).

Allows or suppresses printing of Auto
ECGs (A.02.XX and higher software
only).

See explanation following this table.

2-22 instzllation and Configuration




Table 2-3. Global Configuration Parameters (continued)

Paraneter

Setting Cholees

Cotirnents

Coples? (1-3)

Location code?
Cart 1D?
Institution Name?

Confirmation {

User A label?
User B label?

Battery timeout?
Set keyvhboard?

Special applications?

Research leads? *
Default Adult Criteria? *f
Default Pediatric Criteria? *t

ID criteria version entry? *#

Default 1D ecriteria version?#
ECG storage mode?# *
Lead system? *

Power-con apphication?

Password?

Type number between 1 and 5.

Tyje w h-character code.

Type a d-character code.

Type name (up to 40 characters).

PRELIMINARY -
MD MUST REVIEW.

Type a label up to 30 characters.

Type a label, up to 8 characters.
Type a label, up to 8 characters.

Type minutes between
3 and 999.

lower
UPPER

Yes

No
Yes
08
P4
P4
08

No

User-defined - 2 characters.

Standard (250 samples/sec)
Special (500 samples/sec)
Standard

Cabrera

X1i

Prev+

SAECG

User-defined (up to 8 characters).

1F Autellopy is “Yes,” selects number of
autnmatic copies after original
recording.

See explanations following this table.

See explanations following this table.

See explanations following this table.

See explanations following this table.
See explanations following this table.

See explanations following this table.

Allows configuration of research leads,
ECG storage mode, and lead systeni.
See the PageWriter XLi Physician’s
Guide for more information.

Allows 4 additional unipolar leads of
user’s cholce.

08 is the adult analysis criteria; P4 is
the pediatric analysis criteria.

Yes causes “Criteria Version?” prompt
to appear during patient 1D entry.
Allows use of criteria residing on ECG
Management System.

Appears only if “ID criteria version
entry?” is yes.

Special allows ECGs to be measured
and interpreted on an M1700A.

If available.

Allows your cardiograph to start up in
the selected application (appears with
A.02.XX and higher software only).

* This parameter appears only if *Spectal Applications” is set to

‘L_\'(?S.’.'

i This parameter appears onlyv on th 3117004 cardiograph.
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This parameter does not appear cn o MITOLA cardiooraph.

S his paraneter appeirs on ALDENN soltware ouly,

interpretation Parameters

Tliesr parameters determine the amouns of information included i
an Anto ECG report.

» Initial Interpretation controls the information that appears on the
ECG when it is first taken.

» Copy Interpretation controls the information that appears on
subsequent copies of the ECG.

u Print Interpretation controls the information that appears on a
printout of a stored ECG.

Facl setting choice adds another piece of information to the printed
12CG. The settings’ definitions are:

None Prints waveformn and patient ID.
Severity only  (A.03.XX only) Prints waveform, ID, and severity.
Measure Prints waveform, ID, and measurements summary.

Interpret Prints waveform, ID, measurements summary, and
computer-generated interpretation.

Reasons Prints waveform, ID, measurements summary,
computer-generated interpretation, and interpretive
reason statements.

Extend Prints a tabular summary of all measurements
Measure performed on ECG data. An alternative report.
Choice Allows you to select the level of information included

when an ECG is copied or printed from disk
without having to change the overall instrument
configuration.

Power-on Application (M1755A A.02.XX and Higher Software Only)

To select which application (XLi, Preview Plus, or SAECG) the
PageWriter will start up with, set the “Power on application”
parameter to that application.

Line Frequency

This parameter selects the frequency of the filter enabled by the
line power filter. The user usually selects the frequency in response
to a prompt from the system during initial installation. However,
the system will not prompt for a frequency selection when a
custom configuration is loaded. Including this parameter in Global
nfieuration allows the user to chanee the frequency selection after

nitial software installation.
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Custom Lead Groups

Besides the pre-defined Load groups, vou can coudigur: ane wronp

of three leads and one group of six leads that may b seleeted for
Auto 3x4,3R, Mannal 3 or Manual 6 reports. These lead groups will
appear and be recorded when you select Custom S-dead group and

Manual 6-lead reports from the main display.

1. Configure custom lead groups from global configuration when the
display as shown below appears.

Custom 3 lead group I aVF V2
Enter Choose Tab Previous Exit

2. Press Choose to change the lead from I.

3. Use Tab to move to the next lead field. In this case, the next lead
field is aVF.

4. Press Choose in cach field to change the lead setting.

0. Press Enter to save the selections.

AutoCopy

When AutoCopy is set to Yes, the cardiograph automatically prints
one or more copies (depending on “Copies” parameter setting) of the
Auto ECG after the original is recorded. When AutoCopy is set to
No, you must press to receive an additional printed copy.
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Caution w

ECG Management Parameters

hese paratueters irivenr processing protocols on the [
tanagement systen, and provide information for OG @ racking,
These parameters bnclude:

Location code A uzer-defined numeric code limited to five divits.
The first three digits represent the institution and
the last two characters represent the department. It
can be used to identify the origin of the ICG, such
as ER, ICU, CCU, or the departinent number.

Cart 1D A user-defined code limited to four digits. Identifies
the cardiograph to the ECG managenient system.

Institution Identifies the institution, such as “Sharon General
Name Hospital.” Limited to 40 characters.

Confirmation A label that appears on ECGs. Can be the
defanlt label (see table) or user-defined. such as
“MD signature X
Limited to 30 characters. Available only on the

MIT00A.

oy

User A label  Enter user-defined label such as “Smoker?™ or
User B label  “Apnea?” that appears in ID entry process. Limited
to eight characters.

Battery Timeout

To lengthen battery life, the cardiograph turns off after the period of
time specified by this parameter. The time is measured in minutes
from the completion of the last operation, the last key press, or
disconnection of patient leads. The time-out function is disabled
when the cardiograph is plugged into AC aad the AC switch is on.

Password

To protect your configuration settings from casual changes, vou can
require password entry to access the configuration. This password is
set in Global configuration.

If the password is set and forgotten, you will be unable to change the
cardiograph configuration without reinstalling the factory software.
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ID Configuration

When vou press ID from the configuration menn o parameter
selection display appears. The following list preconis vacl 1D
confieuration option. You choose either Yes toinclude or No to
exclude that item from the patient ID information prompted for
while entering patient ID. Yes 1s the default cholee for all except the

last three ttems.

Allow NAME entry?

Allow AGE entry?

Allow SEX entry?

Allow HEIGHT entry?

Allow WEIGHT entry?

Allow BP entry?

Allow RACE entry?

Allow DX entry?

Allow RX entry?

Allow OPERATOR entry?

Allow DEPARTMENT entry?

Allow ROOM entry?

Allow REQUESTED BY entry?

Allow USER A entry? (“USER A” is replaced by the label defined

in global configuration.)

m Allow USER B entry? (“USER B” is replaced by the label defined
in global configuration.)

m Allow STAT ECG entry? (Instructs ECG Management System to

process this ECG first. M1700A only.)
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Transmit Cenfiguration

2-28

Note

0%

i

MWL oo e Transmit. the “Conligure”™ menu for transmit
Abpears bnothe display

PR I . 1
varaoerabli,

Configure
Transmit Receive  AutoDial Exit

The following list briefly describes the function of each menu
selection. A detailed discussion of each sclection follows the list.

Transmit Use this key to configure the cardiograph for four
transmission sites.

The tran=wmit information in this section @pplies only to the M17004

Receive Use this key to select the receive connection type and

its baud rate.

AutoDial Use this key to select a site to which the cardiograph

automatically sends an ECG when you transmit.

Exit Returns you to the previous menu.

Transmit

The Transmit key brings the Configure Site menu to the display:

Configure Site
1 2 3 4 Exit

When you select a site number, a parameter selection display
appears. Tabie 2-f lists each parameter and the settings available.
The default setting for each parameter is shown in boldface type.
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Table 2-4. Site Transmission Configuration

Parameter

Setting Choices

Comuments

Connection?

None

Direct.

Programmable Modem
Hardware Modem

Fax programmable modemn
LaserJet

Hard wire connection to recetver
The Haves® MITO5A tioden,
Not supported.

A.02.XX and higher softwire anty
AL03.XX software only.

Baud Rate?

9600
19200
300
1200
2400

Defaults: 9600 for Direct, 2100 fr
Programmable Modem and Fax
Programmable Modern, 1200 for
Hardware Modem, and 19200 for
LaserJet. This parameter does not
appear if you select None as the
connection type.

Phone number? *

(Blank field)

Type phone number, 36 characters nx.
See explanation following this table.

Dial Type? *

Tone

Pulse

Tone is for audio tone dialing, pulse i=
for rotary dial system.

Pause Length? Seconds *

2,4, 6, 8 10 (secs)

See explanation following this tahle

Print grid on report?f

Yes
No

A.03.XX software only

* This parameter appears only when the Programmable Modem is
selected as the connection type.

i This parameter appears only when Fax Programmable Moden or

LaserJet is selected as connection type.

Entering the Phone Number. When you advance to the phone number
parameter, the Phone number? prompt appears on the display
followed by an underscore cursor. Two additional softkey labels,
Pause(,) and Tone(W), also appear. To enter the phone number.
type the numerals on the keyboard. The number will appear on

the display at the “Phone number?” prompt. The phone number is
limited to 36 characters, including tone and pause characters.

The Pause(,) softkey inserts pauses (which appear as commas in
the display) into the dialing sequence. The pause avoids dialing
errors that can occur if the number is sent too rapidly. An example
would be 1,234,567,8900. The length of the pause is selected with the
pause length parameter.

The Tone(¥) softkey inserts a tone wait (which appears as a W in
the display) into the dialing sequence. The W in the number instructs
the modem to wait for a dial tone before completing the dialing
sequence. For example, 9W1,234.567,8900 instructs the modemn to
dial the 9 (for an outside line), then wait for a dial tone before i
dials the rest of the nnmnber.
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Fovon want to chanee one of tae characters, use the left and right
wrrow keve, (€ and (). 1o move the cursor to the digit vou want to
change, and type the wew nuinher. The new character will replace
the old one. Or vou can wee the backspace key to erase back to the
character vou wani to change. then retype the erased part with any
changes vou want to make.

Receive

When you select Receive, the parameter selection display appears.
The following table lists cach parameter and the settings available.
The default setting for each parameter is shown in boldface type.

Table 2-5. Site Receive Configuration

Parameter Setting Choices Comments

Connection? None
Direct Hard wire connection to receiver.
Progrannnable Modem The Hayes® M1706A modem.
Hardware Modem Not supported.
Fax/programmable modem A.02.XX and higher software only.

Baud Rate? 9600 Defaults: 9600 for Direct, 2400 for
19200 Progriumable Modem and Fax/programmable
300 maodem, 1200 for Hardware Modem. This
1200 parameter does not appeat if you select “None™
2400 as the connection type.

AutoDial

\When you select AutoDial from the “Configure” menu, the

AutoDial site? prompt appears in the display. Use the Choose
softkey to select the site (1, 2, 3, 4, or None) that the cardiograph
will automatically dial when the operator issues a transmit
command.
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LaserdJet Printer
Configuration (A.03.XX
Software Only)

'ﬁ

Note

Configuration Files

Note i

v

v

Note

The following tabie Hsts the settings to chicose to conirrn

cardiograph to prinr on a LuserJet printer.

Only ECGs (not SALCGs, VCGs, Store log reports. oo nration
reports) can be printed on a LaserJet printer. Ouly UCLA LaserJet

printers are able to print from a cardiograph.

Table 2-6. LaserJet Printer Configuration

Parameter Setting Choice
Connection? LaserJet

Baud Rate? 19200

Print grid on report? Yes

When you press Files (from the main Configuration menu) the
following menu appears on the display:

Configuration file jobs

Store Print Exit
Store Stores the configured software on disk.
Print Prints a copy of the cardiograph configuration.
Exit Returns you to the main configuration menu.

Store the configured software cach time it is changed. Print a copy of
the cardiograph configuraticn and keep it with the configuration disk.
If the software is lost due to loss of battery power, you will be able to
easily restore the cardiograph to its latest configuration.

The M1702A can only print its configuration.

Store

Storing the configured software creates a disk that contains the
software, Janguage option, and (on the M1700A only) criteria
version as well as the configuration. The disk can then be loaded at
power-on to initialize the cardiograph with a known configuration.

When you press Store, the prompt “Enter disk label”” appears
followed by a blank field. This label, which is optional. can be up
to 16 characters long. and is displayed during installaticn of the
software. Examples of labels are “11/90 Config.” or "D Jones
Disk.”
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Note .#
Note |

L

i the name and press (Baer). the prompt “Insert

g Centinue.  appears. When vou do sol the

Ater vou v

AT alr s vy
disk, thern pre

cardioerapt dispinys “Storing cardicgraph configuration ...

untii the storage is complete. Then “Disk (your label) created.’

is displayved. Press Exit to get back to the main configuration menu.

With the AL02.XX and higher software and SAECG application
installed aud configured, both software configurations can be stored
onr a single flexible disk. This disk can then be used to re-install the
AL02.XX or A.03.XX software and SAECG application together.

With the A.03.XX software and VCG application installed and
configured, both software configurations can be stored on a single
flexible disk. This disk can then be used to re-install the A.03.XX
software and VCG application together.

Print

When you press Print the cardiograph prints a copy of its
configuration settings. The message Printing cardiograph
configuration ... appears on the display until the printout is
complete; then you return to the “Configuration file jobs”™ menu.
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Operation
This chapter briefly summarizes the cardiograph’s operation. This
information is intended for the service person and is not a substitute
for the information in the operator’s manuals. Refer to one of these
manuals for more comprehensive and detailed operating instructions.
m PageWriter XLi Operating Guide
u PugeWriter XLi Cardiograph User’s Reference
» Page Writer XLi Cardiograph Physiciun’s Guide
m PageWriter XLs User’s Guide
m PageWriter XLe User’s Guide

Note A Refer to the appendixes for information on using the SAECG

% application, the fax modem, and the VCG application. Refer to the
end of this chapter for information on using Preview Plus.
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Figure 3-1. The Keyboard and Front Panel.




Changes the paper spred. Tt switches between 50 1025

mn/ses for Manuad ECGs,and between 205 and B0 e Dor
Aute ECGs

¥ ECG Sie) Changes the b and chest lead sensitivity hetwern 50 Dot 20
mm/m\V.

- (W Leads Changes the chest lead sensitivity between full wad b wze with

respeet to the value set by the (ECG Size) key.
Turns artifact and baseline wander filters on and =i -pending on
which filter or filters are set in configuration.

Allows patient identification entry, review, and cdit.

I softkeys These five keys (f1 - £5), called “softkeys,” appear directly heneath

<
1
I Manua
J

K Copy

the display window and perform different functions at different
times. When a particular f key is active, a label describing its
function appears above it in the display window.

Changes the softkey selection between two displays.

Starts an Auto ECG recording.

Starts a Manual ECG recording.

Halts any cardiograph function.

Prints a copy of an ECG which has just been acquired.

L Advances the paper to the beginning of the next page.

M On-Standb Switches the cardiograph between On and Standby. The
cardiograph is not operational when in standby, but it is powered.

N Low Battery  Light indicates thal the cardiograph must be plugged in and
recharged.

O Battery Level Lights indicate the remaining capacity level of the battery. When

P AC~
Q

the battery is fully charged, all the lights are on. Always check the
battery level lights before disconnecting AC power.

Light will be on when the power cord is plugged into a wall outlet
and the AC switch is on. This indicates that the battery is
charging. The AC switch is on the back of the cardiograph.
Pressed with (x) at power on for cardiograph self-test.

R O F)@) The left and right arrows move the cursor when typing information

-

t

Other Operating
Controls

Note

o

in data entry fields on the keyboard display. The down and up
arrows select leads on Preview Screen.

The Enter key.

There are other operating controls that are not part of the keyboard.
The knobs that control preview screen contrast and brightress are on
the preview screen front panel (M1700A only). The remote start

button, (>, is located on the patient module (M1700A & M1701A
only). The contrast controls for the keyboard display (above the
keyboard) and the patient module display are key combinations
entered at the keyboard.

The M1702A patient module does not have a display or a remote
start button.

To increase contrast on the keyboard display, press and (&): to
decrease contrast, press the and (¥). To increase contrast on
the patient module display, press and (A); to decrewse contrast,
pross and . You ey need to press the arrow koevs ninlip

times to achieve the contrasy desired.
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Choosing a Report You can record fwo e of EOGs:
Format B Auto BCGs are bpage, [2-lead ECGs with or withon: vt
strips.

s Manual OGs are continuons tracings of 3, 6, or 12 louds,

In addition, if yvou have the M1734A SAECG option you can record
signal-averaged ECGs. Examples of a few of the ECG types are
shown in the figures on the following pages.

To choose a report format, use the softkeys shown in the menu
display below. This menu also allows you to set the date and the
time (the procedure for setting date and time is described in Chapter
2). If vou do not have this or a similar menu in the display. press

or until you do.

Note A The information displayed in the message line (upper line of the
‘# display) depends on the format last chosen. T'or this reason. vorr
display may be different than the example shown here.
Auto 3x4,3R I,II,III
Report Format Leads 04/01/1990 02:23:34PM
Report Selects between the Auto or Manual report menus.
Format Selects the number of leads and the report
presentation. The selections are:
Auto Formats | Manual Formats
3x4, 3R 6
6x2 12
3x4 3
3x4, IR
Note ] The Auto Formats are in “row by column” format. “R” means

% rhythm strips.
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S’

Leads For an Auto report (331, 3R and 3x1, IR only), this
kev selects the set of leads used for rhythin strips.
For a single thythm strip {1R) vou select any one
of the twelve leads; the default lead is I. For three
rhythm strips (3R), the lead sets available are:

w L, 11, TII

m aVR, aVL, aVF

= V1, V2, V3

m V4, V5, V6

m Custom (Default = 1,aVF,V2)

FFor a 3- or 6-lcad Manual report, this key selects the
set of leads used (12-lead reports automatically use
all 12 leads). The selections for the 3-lead set are the
same as for the 3R sets listed above. The selections
for G-lead sets are:

w I, I, I11, aVR, aVL, aVF
m V1, V2, V3, V4, V5, V6
» Custom (Default = I1,aVI,V1,V2,V4,VG)

Note i You can change power-on default leads in Global Configuration.

# The lead selections listed above are for the Standard configuration. If
the cardiograph is configured for Cabrera leads, the lead selections
that appear will be different. Also, if pediatric, Frank, or research
leads are connected in place of standard leads, the cardiograph
detects their presence and alters the displayed lead sets accordingly.
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Figure 3-3. An Auto 3x4 ECG With Three Rhythm Strips (3 x4, 3R).
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Figure 3-4. A Manual 6-Lead ECG.
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Main Funclions

Note A
Note A
Note

G

3-10 Operaticn

This coetion dicensses the cardiograph featares oo

ab*cruate madn menu solecnal by

VoGl aoeeSs (Tati Thie

nothe N

17 vou have the A02.00 software, these fimeiions appoar

application.

To begin. press (Menu) until the following display appears:

Transmit Store Config CheckDisk Files
Transmit Selects stored ECGs for transmission to another site.
Store Stores the last recorded Auto ECG wn disk.

Config Provides access to the cardiograph’s operating
paramcters. Refer to Chapter 2.

CheckDisk Checks the disk and reports how much storage
capacity isin use.

Files Provides access to the stored files for ID editing,

printing, analyzing (M1700A only), or deleting,.

These functions are described in the following pages.

The Transmit softkey appears only on the M1700A.

The M1702A key brings up the following menu:

Configuration

Global b Print

Exit _1

Global Provides access to the cardiograph’s operating
parameters. Refer to Chapter 2.

ID Provides access to the cardiograpl’s operating
parameters. Refer to Chapter 2.

Print Prints the cardiograph configuration.

Exit Returns to the main menu.




Transmit (M1700A Only) Wi von e Transmit the fodlewino oon b ddaplaved:

ALl NewGroup Query Exit

1

Selected Presents the selection displar (the selection display is
described at the end of this section). Allows vou to
“select one or more stored FCGs for transmission. If
AutoDial is enabled, the cardiograph automatically
dials and transmits the selected ECG(s) to the
chosen site when you press Transmit in the selection
display.

A11 Transmits all the stored FOGs. If AutoDial is
cnabled, the cardiograph dials and transmits
immediately. If AutoDial is not enabled, the
following display appears:

Choose Site
1 2 3 4 Manual

Selecting one of the numbers initiates transmitting
to the site assigned to that number. If vou

select Manual, the display prompts you to enter
configuration information. Refer to Chapter 2 for
details about configuring antodial sites.

NewGroup Transmits only those ECGs that have not previously
been transmitted.

Query Calls a site to receive 12C G information. Query
is used only with an ECG management system.
The PageWriter can receive ECGs from an ECG
management system on request by using the Query
function. PageWriters with :A.01.XX software can
only teceive text information this way, and cannot
receive ECG traces.

Note The PageWriter provides two types of Query: standard and
interactive (interactive query is only available with A.02.XX

software}.

e

In standard query text reports (analvsis only) are queued at the
system for output to the cardiograph. Onlv dingnostic and extended

measurement reports can be sent in standard query.
In interactive query, the cardiograph vser selocts the RCG to receive.
A single patient’s ECG (report and wavel
1 1

i ocan be retrieved from
~siton Select an
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Store
(M1700A & M1701A only)

Note A

D

Config

CheckDisk
(M1700A & M1701A only)

3-12  Operation

V02NN software ennbles the SOITO0A to transmit Aure
b o the AL FOG e ement systen,

wiv Returns von to the proviets men.

[ his kev stores the current Auto ECG on the disk (AManual PCOGs
comot be stored). An ECG must have « patient ID number before it
can be stored. If the BECG to be stored has no patient I when yvon
attempt to store it, the cardiograph asks if yvou want to give it one. If
vour answer is “No,” the cardiograph aborts the store attempt and
returns vou to the alternate main meuu. If your answer is “Yes,” the
cardiograph takes you through the patient [D) entry process as if vou

proszed the key on the frout pancl.

O vou enter a patient ID and exit the patient ID entry process.
the cardiograph stores the ECG on the disk. The message Storing
ECs appears while the ECG is being stored. Then the display returns
to the main menu.

If 1he disk vou jnserted in the drive Is new and unformatted. the
cardiooraph will ask if you want the disk formatted. Press Yes if von
do (formatting takes about 90 seconds), or insert a formatted disk Tn
the drive at this time. A disk must be formatted for storage to take

place.

The AD2.XX software allows you to erase (reformat) flexible disks by
using CheckDisk (see below).

This function allows you to configure the PageWriter. Sce Chapter 2
for detatls,

A.01.XX Software

With the A.01.XX software, CheckDisk allows you to determine
how much storage capacity remains on the disk. When you press
CheckDisk , a message similar to the following appears in the

display:

Disk 25% full

A.02.XX Software

The AL02.XX software enables CheekDisk to reformat flexible disks

a5 well as determine how much storage space is available on the disk.




Files
(M1700A & M1701A only)

When vou press CheckDisk oo s
}

hy @ secor oo Tnessaee Thad

appears. followed

storage space available on the fodble disks Tor exannples v s -
amessage such as:

Disk 25 full.

Erase

1
”

b
ot

If you want to feformat the disk, press Erase.

This key gives you access to several functions that allow you 1o
manipulate the stored ECGs i a variety of ways. When you press
this key, this menu appears:

Delete Log Edit Print Analyze

Delete Allows you 1o delete stored ECGs. This key brines
up the selection display (the selection display is
described at the end of this section). After you selict
the patient 1D numbers for the ECGs that von want
to delete, press the Delete softkey in the selection
display. The cardiograph displays the question Start
Deleting 1 ECG(s)? {The number “17 will vary in
all messages depending on how many ECGs were
selected.) Press Yes if you want to continue. The
message Deleting 1 of 1 ECG(s) appears and the
ECG is removed from the disk. The following display
appears tc confirm that the ECG is deleted. Press
Exit to continue.

1 ECG(s) deleted

Log Prints the ECG-Log or Store-Log. The cardiograph
prompts you to select before printing.
The ECG-Log is a list of the last 60 Aunto and
Manual ECGs recorded on the cardiograph. It shows
the time and date the ECGs were recorded and if
thev were stored. The Store-Log lists all Auto ECGs
stored on the fexible disk currently in the disk drive.
It shows if ECGs on the disk were transmitied,
analyzed, or edited.

Operaticn 3-13




Edit Foroables von ool she patient 1D infoross oo
stored ECGs o vou press the Edit [ '
selection displne The cardiograph disploys o
patient 1D inforeaion for editing just ae 0 doos
whoen von press the (o) kev on the front ponel
When vou finish editing, the cardiograph niiers
to store the ECG on the disk. When the storage
is complete or if vou press No, the alternate i
menu returns to the display.

Note A On the M1700A only: when vou finish editing, the cardiograph offors

-

to analyze the ECG again. When this analysis is complete (or if von
A 3 1 A

decline analysis), then the cardiograph offers to store the ECG.

Analyze

3-14 Operation

Prints the sclected [2CG(s) when you press Print
on the selection display menu (the selection displav
menu is described at the end of this section). Whil
the ECG is printing this message is displayed:

Printing 1 of 1 ECG(s).
When the printout is done, this message is displayed:
Printed 1 ECG(s).

This function is available only on the M1700A.
Analyzes the selected ECGs when you press
Analyze on the selection display menu. Also
provides the option of printing the analyvzed FCG-
While the cardiograph analyzes the ECG(s). these
messages appear:

Reading 1 of 1 ECG(s).
Analyzing 1 of 1 ECG(s).
Storing 1 of 1 ECG(s).

When complete, the cardiograph displays

Analyzed 1 ECG(s).

Choose Exit to return to the alternate main menn




The Selecticn Display  [he =eloction disp,

ctwospart men that allows von o

(M1700A & M1701A only) solect petiont 1D pnbers of stored FOGs for operations snch as

transmitting, editine, deleting. printing, and analyvzing.

Selection Display Menu, Part 1

The first part is a display similar to the menu shown here,

123456
Select

04-01-90 11:25: 514N
Function Next Previous More

Select

Function

Next

Previous

More

Selects the patient ID number displayed in the
message line, An asterisk (¥) appears belore the
entry to indicate its selection. [f the number is
alroady selectod, pressing this key de-sclects the
number. As you move through the list of stored
ECGs, you can select any number of ECGs {except
in the odit function, which allows only one selection).

Starts the function for which you are selecting an
ECG. This key has one of the following hinetion
nanes:

Transmit (appears only on the M1700.\)
Delete

Analyze (appears only on the M1700A)
Fdit (allows only a single ECG selection)
m Print

Steps forward through the list of stored ECGs.
Steps backward through the list of stored ECGs.

Displays the second part of the selection display
menu, shown in the next section.

Selection Display Menu, Part 2

The second part of the selection display menu is similar to this one.

123456 . 04-01-90 11:25:51AM
Funclion All Find More
Function The function label appears in both menu parts for

convenience. You can initiate the function without
togeling to the other part of the menu.

Selects all stored ECGs. (Not available with Edit .}
Sclerts aospecific BCG—you enter the wnnber.

bes 1o the first part of the mem.
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Recording an ECG

Note

Note

Note

3-16 Operation

A

G

I'orocord wn Ao T O

1. Press (Ruto) ot the front pancel.

Your cardiooraph toay be configured to automaticaliy regiest patient

1D each tme vou =tart an ECG. To override the reguest for patient

1D, press again,

m [f vou entered the current patient’s 1D before yoi pushed the
kev, the BCG will be recorded without furtler prompts.
m If you have not recorded an ECG since turning on the
cardiograph. the message No ID# entered. Continue? will
appear. Press Yes to record the ECG without ID. Press No to
start entering patient 1D,
m If you have recorded an ECG since the cardiograph wis turned
on, the question Continue using ID#7 appears.
Press Yes if vou have entered a patient identification mmber
and want 1o take more ECGs from the saine patient.
Press No if vou are recording an ECG from another patient.
2. The status messaces Acquiring ECG, a signal quality wessage
(AM1T00A only). and Printing Auto Report appear. If vou have
not vet entered the patient 1D yet and AutoStore has been turned
on during configuration, the message ID required to store.
Store ECG? appears. Pressing Yes takes you through I entry

before storing the BCG; pressing No aborts the storage.

LECG interpretation is a feature of the M1700A only, and depending
on the configuration, electronic interpretive information may

be prevented from appearing on the printed copy. Refer to the
configuration information in Chapter 2 (see Initial, Copy, and Print
Interpretation).

To record a Manual ECG, press on the front panel. The
status message Printing Manual Report appears. The cardiograph
will print the ECG continuously until you press the kew or the

> on the patient module.

You cannot store a Manual report.

Your cardiograph may be configured to request patient 1D
automatically cach time you start an ECG. To override the request
for patient 1D, press again.




Timed

ContPrev

Delayed

Reformats o stored 300 conpte vecond KOG for
printine wsine o format and foatures vou select. To
reformat @ stored RCGU usert the ECG storage disk
in the cardiograph and press Reformat . A selection
display appears. and you can select an ECG to
reformat. Ounce vou select the ECG, a screen appoears

that allows vou to select the format and features

vou want. Press Print to print the reformatted
ECG. You caunot store a reformatted ECG. It will
he stored in the format in which it was originally
recorded.

Enables vou to record an ECG automatically at
regular intervals. To do this, press Timed. The
message Interval in minutes? (1 - 20) appears.
Enter the interval at which yvou wish the cardiograph
to record Auto ECGs, then press Enter. Press

and to begin the series of Anto ECGs. An
FCG will be recorded immediately and at each
interval thereafter. Press when you want to
stop recording ECGs.

Lets vou monitor a patient’s ECG continuously on
the preview screen, even when printing an ECG.

To turn on the Continuous Preview application,
press ContPrev. The message Continuous Preview

On? appears. Press Yes. To turn off Continuous
Preview, press ContPrev again. When the message

Continuous Preview On? appears, press No.

Prints ECG information six seconds after the
PageWriter receives it. This allows you to capture
waveform information currently displayed on the
preview screen. To set your cardiograph for recording
a delayed Manual ECG, press Delayed. The
message 6-Second Delayed Manual? appears. Press
Yes and the cardiograph will begin to save ECG
information. When you see an ECG sample that you
wish to print, press (Manuat). Press to stop the
printing. To return to non-delayed ECG mode, press
Delayed again. When the message 6-Second Delay

Manual? appears, press No.

Note A You can also configure the PageWriter to use Preview PLUS as its
% Power-On application. See “Power-On Application”™ in Chapter 2 for
more inforation.
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Performance Verification and Maintenance

Introduction This chapter describes how vou verifv the cardiograph’s performance,
explains preventive maintenance, presents patient safety information.
and provides a performance verification checklist.

Performance Three procedures make up performance verification: visual inspection

Verification of the cardiograph exterior, execution of Extended Self-test, and
visual examination of an ECG recorded from an ECG patient
simuiator.

The performance verification checklist at the end of this chapter
sunnmarizes the steps von shiould follow to verify the cardiograph’s
performance. These are some suggested uses for this checklist:

m Make copies of the blank checklist, then fill out a copy each time
the cardiograph is tested.

m Attach the printer test output, simulator ECG trace, and error log
printout to the completed checklist and file with the cardiograph’s
permanent maintenance record.

Visual Inspection  Before beginning the inspection, press the key to put the
cardiograph in Standby, and unplug the power cord from the wall
outlet. Then inspect the cardiograph for the following:

Worn or damaged power cord

Loose or missing hardware

Mechanical damage

Evidence of liquid spill

Worn printer drive gear

Worn printer roller

Corroded or damaged electrodes

Worn or damaged patient module cable
Dirt on the thermal printhead

Replace any damaged or missing items, and clean the printhead and
patient electrodes as necessary. Cleaning instructions are listed
under “Preventive Maintenance” later in this chapter. Connect the
cardiograph to AC power and turn o the AC switch. Observe that
the AC indicator comes on. Turn the cardiograph On and observe
that one or more of the battery indivat s Hoht,
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Extended Self-tes* Pocardioeranh s Farended Sor e iidded as part of the sestens

Cees tests encho nigor snbaesos t The display tests and the

clrrer tost require visnel veritoatios U displayved or printed ontpue
Puoviest cases, ootest {ailare halis theoest and aomessage indicating
S fadiure appears on the kevhoasd aboplave In the case of the tests

That require visual verification. visible failure symptoms appear in the
printed or displayved test pattern. See Chapter 6, “Troubleshooting.”
for w list of self-test failure messaees and failure symptoms.

To begin the Extended Self-test, press to turn on the
cardiograph, then quickly press and release the and keys
simnltancously. The following display will appear:

Test: All
Select Test Next Previous ErrorLog

The npper line displays the test cholce. while the lower line displayvs
the softkey labels. With the softkevs vou step through the test menn
solect tests, and initiate testing.

Select Selects the test dispiaved in the message line.
Asterisks {(*) appear around the test name to
indicate its selection. [f the test is already selected.
pressing this key de-selects the test (the asterisks
disappear). You can sclect one or more tests in any
combination, but the sequence is fixed.

Test Begins running the selected test(s).
Next Steps forward through the test menu.
Previous Steps backward throush the test menu.
ErrorLog Prints out the stored error log.

To stop or exit Extended Self-test, vou must press to place

the cardiograph in Standby.
These are the tests available in Extended Self-test:

m Patient module and cable

m CPU asscmbly

m Printer

n Disk drive (M1700A and MI701A only)
e Preview display (M1700A only)

w Keyboard display

m Modem and cable (M1700A only)

m All

Fach test in this list is described in more detall in the discussions

that follow,
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Note

Note

v

v

Torbeein runnine the tests vou press Test . The test or tests that
vou selected then tun continuously until vou stop the Ixtended
Selfctests After each successful pass through the tests, the number in
the mes:

iov Selected tests passed nunn times. increases by one.
To stop the Fetended Self-test, vou must place the cardiograph in
Standby.

Patient Module and Cable Test

This test looks f{or failures in the patient module and patient data
cable, and generates a test pattern in the patient module display.

If the patient module fails the test, the message Patient module
test failed. appears on the keyboard display. If the cable fails the
test, the messace Patient module cable test failed. appears.

The patient module test does not test the paticnt electrodes or
leadwires, ‘Test the patient electrodes and leadwires by recording
an LCG from a patient or ECG simulator as described later in this
section.

The MI702\ patient module does not have a display.

The test patterns displayed on the patient module consist of (in this
order):

m all white cells

checkerboard cells

all black cells

inverse checkerboard cells

80 characters (displayed in 5 successive groups of 16)
all white cells

You must observe the patient module display while the test pattern is
running to ensure:

m accurate rendition of all patterns and characters
m no random lines or dots are displayed

Before and after the tests, asterisks appear in the display.

CPU Assembly Test

This test looks for failures in the following CPU assembly
subsystems:

Real-time Clock

Printer Countroller

Read-Only Memory (ROM)
Random Aceess Memory (RAM)
Dicital Siznal Processor (DSP)

oy e e
Pt Al
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¥

Note

Caution w

Suggestion

ﬁé

It R sesemnblv fails the tesr vie o0 20U ase

appears on the Revbonrd diziay

The privter door must be closed 1o propesle vt the CPU aseombly

Printer Test

The printer test exercises the printhead and paper drive mechanisin
by printing a test pattern on the page four times, once for cach
printer speed. The pattern consists of a rectangular box that
contains the entire character font, a coluiun of numbers, and a black
& white pattern. While the test patterns are printing, the message
Printing test pattern ... appears in the kevboard displayv.

When the printout is complete, inspect it for:

® straizht diagonal lines

consistent print quality for all four patterns
constant width for all four patterns

visible separation between the close parallel lines
accurate rendition of all characters

clean black bars with no dropout in black areas

perforation aligned with tear bar

[f the printer assembly fails the test (not including the visual
verification of the printout), the message Printer test failed.
appears on the keyboard display.

Disk Drive Test (M1700A and M1701A only)

This test destroys any data previously recorded on the disk. Be sure
that any data on the disk is expendable, or use a blank disk.

The disk drive test formats, writes to, and reads from a disk installed
in the drive. When you select the disk drive test, the following
display appears requesting confirmation of the sclection:

Disk test destroys disk data. Select?
Yes No

Yes Allows the test to be selected.

No Prevents the test from being selected.

Clearly Inbel and set aside a test disk to help avoid the possibility of
accidently destroying valuable data.

If the disk drive fails the test, the Liessaee Disk driv
o keyhoard display.

@
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Note as-
ﬁil
Note i

v

T

= started when there is no disk o the drive.

heodisk odrive testowill fanl

S disk Is write protected. or i

Preview Display Test (M11700A Only)

The preview display test checks the preview logic board by writing

data to and reading data from the board. This test also display:

test patterns on the preview screen. Each of the following paitorss
appears on the screen for several seconds and in this order:

checkerboard pattern

inverse checkerboard pattern

all black screen

vertical white bar moving left to right

horizontal white bar moving top to bottom

all white screen

horizontal black bar moving bottom to top
vertical black bar moving right to left

all black screen

text characters in a white box on the black screen

T'he message Displaying test pattern ... appears on the
kevboard display during the time the test pattern is on the preview
screern.

You must observe the preview screen while the test pattern is
running to ensure:

accurate rendition of all characters and patterns

no random lines or dots in the display

no permanent patterns visible at normal contrast. Patterns may he
visible at low contrast (darker screen); this is normal.

no LCD flickering

If the preview display fails the test or if the test is Tun when a
preview display is not installed on the M1700A, the message Preview
test failed. appears on the keyboard display.

If the M1700A is not equipped with a preview display, selecting the

preview display test results in a test failure. If you have selected the
“All” test choice, remove the preview display test from the selected

tests to avoid an erroneous test failure.
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Keyboard Display Test

e kevboard display tesr cvereises each eoll in the TOD Sy
displaving the following putters:

chieckerboard cells

all black cells

inverse checkerboard coells
all white cells

text characters

You must observe the kevboard display while the test pattern is
running to ensure:

m accurate rendition of all characters and patterns

m no random lines or dots in the display

m 1o permanent patterns visible at normal contrast. Patterns sy he
visible at low contrast (darker screen); this is normal.

= no LCD {flickering

This test relies on the visual inspection of the test patterns for
detecting failures. There is no failure message for the keyboard
display test.

Modem Test (M1700A Only)

The modem test checks the operation of the IIayes@ modem and 1=
connecting cable.

Note i The cardiograph must be connected to AC power to operate the

@ H ayes@ modem.

If the modem passes the test, the message Modem firmware
checksum: xxx. appears. If the modem fails the test, or if the tos
is run when a modem is not installed on the M1700A, the message
Modem test failed. appears on the keyboard display.

Note A If the M1700A is not equipped with a modem, selecting the modem
2 test results in a test failure. If you have selected the “All” test
choice, remove the modem test {rom the selected tests to avoid au
erroneous test failure.
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All Tests

Fle “AllT test choire slows vou to select all the tests with

one kevatroke. Then when vou press Test . Extended Self-test
continwousty runs all of the individual tests in sequence. At the end
of each successtni prss through the test sequence. the nmnber in

the niessnge Selected tests passed nnunn times. is increased by
one. If one of the selected tests fails, testing stops and the failure
message for the failed test is displayed until the cardiograph is placed
in Standby or shuts off due to a Jow battery.

Before you press Test to start the “All” selection, delete any tests
that would cause a false failure indication. The tests that fall into
this category are:

» the disk drive test (MI1T00A and M1701A only)—dclete if you do
not have a disk suitable for testing. Testing the disk drive with a
write protected disk or without a disk installed will cause the test
to fail.

® the preview display test (M1700A only)—delete if the M1700A
does not have a preview display installed. The test will fail if a
preview display is not installed.

» the modem test (MIT00A only)—delete if the M1700A does
not have a modem installed. The test will fail if a modem is not
installed.

If you want to delete one or more of these tests after selecting “AlLT
you can move through the list and press Select to remove any test
from those selected. When you delete a test, the asterisks disappear
from around the test name in the display.

Printing the Error Log

As errors occur, they are stored in memory in the error log. Pressing
the ErrorLog softkey prints the stored error log. While the error
log is printing, the message Printing error log ... appears on

the keyboard display. When the printout is complete, you can select
another test from the Ixtended Self-test menu.

To understand the crror printout, tefer to the error lists in
Chapter 6, “Troubleshooting.” Store the error log printout with the
cardiograph’s permanent maintenance record.
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Figure 4-1. 12-Lead ECG from ECG Simulator.

ECG Simulation  Taking an ECG using a 12-lead ECG simulator allows vou to verify
areas ol operation that Extended Self-test cannot test:

m the integrity of the patient module leadwires
m the accuracy of the paper speed
m the accuracy of the gain settings

The recorded ECG trace should look similar to the one shown

in Pigure 4-1, although there will probably be differences in the
trace you record. The trace differences result from differences

in simulators, simulator settings, and, more importantly, from
differences in configuration and control settings on the cardiograph.
To make a recording similar to the one in I'igure 4-1:

1. Connect the patient module leadwires to the simulator. Check
the display on the patient module to verify that all leadwires
are connected and signal quality is adequate. Gently pull each
leadwire taut and look for excessive noise on the patient module
display.

2. On an MITO0A with preview display, check that all twelve leads

1

are displaved. The leads will be displaved fnooronps of three.
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Note 1

ray

Note A

%

GoSeleer @ Mannad format on the Trons panel display (preferabiv 12

4 Press (anoal) on the cardiograpl frout panel (or press > on the
patient module) to start the recording,

When the recording is complete:

a Voerifv trace activity for all 12 leads. This assures integrity of all
patient electrodes and leadwires. Noise should measure less than
I mm, and there should be no baseline wander.

w Verify no gross distortion of complexes or calibration pulses (no
overshoot, etce.).

w Verify that calibration pulses are of proper duration. This assures
the correct paper speed. With the cardiograph set to record at
25 mm/sec, the calibration pulse should measure 5 mm (calibration
pulse duration is 200 ms).

m Verifv that calibration pulse amplitude is correct. This assures
the correct gain. With the cardiograpl zain set at 10 mm/mV,
the calibration pulse should measure 10 mm (calibration pulse
amplitude is 1 mV).

An arrhythmia simulator is not an acceptable tool for verifying
computerized ECG analysis. The analysis software is biased to
process human ECG data.

SAECG verification should not be required in addition to standard
ECG simulation. However, you can use an ECG simulator to
determine that the SAECG is functional. All leadwires should be
connected to the simulator (though you do not need to connect
specific leadwires to specific outputs). See Chapter 3 for more
information.

Preventive
Maintenance

Caution ﬂ

Routine maintenance for the cardiograph consists mainly of cleaning
and inspection.

The cardiograph does not require any kind of lubrication.
Lubricating any part of the cardiograph could damage it or diminish
its performance.
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Care and Cleaning Coecnndiograph aud Bt acevssories are chemteally resistant o

son cleanineg solutions and noiccanstie detergents, The £l

~omne approved cleaning solutions for all of the outside snurfiees o
ceardiograph, the patient modunles and the cart,

u Llild soap and water
w Chlorine Bleach (30ml/1 water)
= 0% Isopropyl Alcohol

Ii the keyboard requires cleaning,

cardiograph and immerse it in lukewarm water.

vou can remove it from the

Cleaning the Cardiograph and Patient Module

. Unplug the power cord and ensure that the cardiograph is set to
Standby at the front panel.

. Wipe the external surfaces of the cardiograph, the patient module,
and reusable electrodes with a soft cloth dampened in any of the
approved cleaning solutions listed nbove. Avoid the leadwire
inputs and cable connections.

Caution $ Do not use any strong solvents or abrasive cleaning matertals.
Do not spill any liquids on the surface of the cardiograph.
Do not immerse the patient module.
Do not use any of the following to clean the cardiograph:

Ammonia-based cleaners

Acetone

lodine-based cleaners
Phenol-based cleaners

Ethylene oxide sterilization (ETO)
Autoclave

Cleaning the Keyboard

1. Carefully insert a small flat-bladed screwdriver into the notches at
the top or bottom edge of the keyboard and pry the keyboard up.

2. Rinse off the keyboard and thoroughly dry it.

3. Snap it back into the cardiograph.

Caution IJ_ Do not wash the keyboard in hot water. Do not attempt to clean the
iy kevhoard in a dishwasher.
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Cleaning the Printhead and Paper Sensor

e 1y

[f vou use Hewlett-Paciad coenrding paper. vou snould e fto
clean the printhend for the Bie of the product. Shondd von deeide
to do so, thisis the procedare to follow. These are the fals

required:

m Foam swabs—Hewiert-Puckard pary number U310-016% or
9300-0767

m 90% Isopropyl Alcohol Iewlett-Packard part number ¥500-0559
or equivalent

m Dry, lint-free tissue ](inm'ipos@ or Hewlett-Packard lint-free
wipes (Hewlett-Packard part number 92193W)

To clean the printhead:

1. From the front of the cardiograph, unlatch and open the paper
door. The printhead is to the right under the paper blade, behind
the ESD brush (see Ficure {-2).

2. Scrub the printhead with o foam swab moistened with fsopropyl
alcohol.

3. Dry the printhead with a lint-free tissue.

To clean the paper sensor lens:

1. From the front of the cardiograph, unlatch and open the paper
door. The paper sensor lens is to the right under the printhead
(see Tigure 4-2).

2. Lightly wipe the paper dust off of the paper sensor fens with a dry
foam swab.

Figure 4-2. Cleaning the Digital Array Printhead.

A. Printhead
B. Paper Sensor
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Maintaining the Flexible Disk Drive

Follow thise reles to oen vour flexible disks and thetr 2ror s in

coud condition.

m Never manually open the silver shutter on the disk.

m Do not expose the disk to direct sunlight, extremes of toni o ratnre
or humidity, magnetic fields; or dust.

m Place the disk in a protective cover when the disk is not uside the
drive.

m Store disks in a clean, dry place.

m Clean the disk drive with a wet-dry cleaning kit regulariy. Wet-dry
cleaning kits are available from local computer stores.

Clean the disk drive every six months unless the working
environment is particularly dusty or dirty. Clean the drive more
often in dusty or dirty environments.

TraceMaster ECG Management System users:

If you transfer ECGs to the TraceMaster System by disk. clean
the TraceMaster drive every six months unless the working
environment is particularly dusty or dirty. Clean the drive more
often in dusty or dirty environments.

m Replace disks regularly. The recommended replacenient interval is
overy three months. If the disks are used for more than 50 ECGs
per day, replace the disks more frequently.

m Lor best results, use only Hewlet-Packard recommended dizks. (1fP
part number M1700-89004)

m For more information, contact vour Hewlett-Packard service
representative.
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Caution ﬂ

Cleaning the Electrodes, Leadwires, and Patient Data Cable

Clean the elocrodes, eadwires, and patient date cuble with aosoli

cloth oistencd with soapy water. You also cen use oodisinfectant or
- . N e Y LAY . N
such as Cetvleide@ Cidex®l Tvan i Wiscodyneld,

cleaning agent

or Ves-phenedt . Wring any excess molsture fromn the cloth before
cleaning.

» Do not autoclave cable or use ultrasonic cleaners.

» The leadwires and patient module cable are not inmersible.

m Do not use abrasive materials to clean metal surfaces-—scratches on

electrodes cause artifacts.

Safety Tests

The safety tests listed below are performed at the time of
manufacture to assure compliance with these standards: TEC 601-1.
[5C 62D (COJjLT, UL 544, and CSA 22.2 No. 125,

m Chassis-to-ground resistance
m Ground wire leakage current

m Enclosure leakage current

m Patient lead leakage current {source leakage) to cronnd

m Leakage current between patient leads

m Patient lead leakage current {sink current) witl line voltage applied

Perform these tests as part of your preventive maintenance program,
and after any corrective maintenance to assure compliance with the
named standards.

To perform these tests, use a safety tester or analyzer designed
specifically for this purpose. Follow the manufacturer’s operating
instructions.
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PageWriter XL Sheednten B

Performance o ’ -
Verification Lt ot -
Checklist

Visual Inspection Dizconnect the cardiograph from AC power and iuspect for the

I})H(»\‘.'illf_’\?
Loose or missing hardware
Fraved or damaged wiring
Mechanical damage
Evidenee of liquid spill
i Printer drive gear wear
7 Printer roller wear
Wear o1 damage to power cord and associated strain relief
Corroded or damaged electrodes

Damageed leadwires or patient module cable

7 Dirt on the thermal printhead

Connect the cardiograph to AC power and turn on the AC switch.
Verify the following:

7 The AC indicator is lit.
[

One or more green battery indicators are it when (On-Standby ) is

pressec to turn on the cardiograph.

Extended Self-test  Run Extended Sell-test, select “All” menu choice, and verify that
each test passes with no errors.

Patient module and cable

L)
D CPU assembly
—

M Printer
(" Disk drive (writable disk must be in drive, M1700A and M1701A
Toonly)

7 Preview display (M1700A only—de-select test if not installed)
Nevboard display
o Modem (M1T00A only—de-select test if not installed)

Print ont the error log. Store the printout with the cardiograph’s

I)(‘I‘IHELF:"E;' matniienance rocord.

4-14  Performance Verification and Maintenance




ECG Simulation  Reeord an BCG using wn B vV eriy the ol
Trace activity Tor all 12 Tewds

No eross distortion of compioxes or calibration pulses

Calibration pulses are of proper duration 200 ms) and winp

(I mV)

The trace will vary depending on simulator settings used and
simmlator type. Calibration pulse measurements will vary deprending
on the cardiograph gain aund speed settings.

Comments:

A
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Theory of Operation

This chapter contains an overview of the cardiograph operation. and
circuit descriptions of the major subassemblies. Except as noted. the
information in this chapter applies to the M1700A PageMWriter XLi,
the M1701A PageWriter XLs, and the M1702A PagelWriter XLo.

i This overview covers two arcas of cardiograph operation: the
perationa g P
Overview path that ECG data follows from collection to display, and the

cardiograph’s power-on/power-off sequence.

ECQG Data Path ECG data is collected at the patient module. There, the data from
as many as 13 patient electrodes is sampled after the multiplexors
at a 4 kHz rate. The cardiograph software determines the number
of electrodes sampled and the order in which they are sampled.
Following the multiplexors is the analog-to-digital converter (ADCH.
The ADC, by the process of successive approximation, converts the
multiplexed analog signals to digital words. The patient module
controller performs a parallel-to-serial conversion, then sends the data
to the cardiograph. In the cardiograph, the digital signal processor
(DSP) receives the ECG data, processes it, and sends it to the
system RAM where it is stored.

The data stored in memory is then available for analysis (M1700A
only), printing, display, or storage to disk (M1700A and MI701A

only).
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Power-on and Power-off
Sequences

5-2 Theory of Operaticn

When the cardingrapt s tarned on or offo i follows o svquen

events in applyving power to or resnoving power {rom its o
cate array that controls dvimmie RAM (DRAM] also com
sequence because the DRAM eate array remains powered npoves
when the cardiograplt is in Standby.

Power-on

When the key is pressed to power up the cardiograph, the
DRAM gate array asserts the processor reset signal and sends the
UNITON signal to the +5 V regulator to turn it on. When +5 Vis
in regulation, the power supply signals the DRAM gate array, which
releases the processor reset.

When the reset is released, the processor begins execution at its
reset vector, FFI'FFOh. This location is in ROM, which contains
initialization routines and tables. The flow chart in Figure 5-1 shows
the sequence that the CPU cxecutes to initialize the cardiograph and
begin cardiograph operation. Cardiograph operation begins after the
CPU has begun executing the software stored in RAM.

Power-off

The power-off sequence is software controlled. The power-off
sequence is initiated when the key is pressed, battery
timeout occurs, or the battery is too low to continue. At power-olf,
the software sees a keycode and begins housekeeping tasks such

as completing disk I/O requests, turning off the printer, disabling
the keyboard, turning off the keyboard display, and turning off the
preview display if present. When the housekeeping is complete,
the software instructs the DRAM and FGA gate arrays to stop the
processor and shut down the power supply. The details of how the
power supply shuts down are described later iu this chapter in the
power supply description.

Another method of shutting down the power supply is provided by
the watchdog timer. The watchdog timer, part of the DRAM gate
array, shuts down the power supply if the CPU is disrupted beyond
recovery and fails to teset the timer before a specified time elapses.
The timer is programmable and can be set by software for two, four,
six, or eight seconds; the time depends on the operation currently
being executed.




DISPLAY .
CRron [ OF

JUMP TO RAM

LOAD
OPERATING
SYSTEM

v

JUMP TO RAM, M1700-124

Note

Figure 5-1. CPU Initialization Flow Chart.

A The M1702A cardiograph loads software from ROM, not disk.
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i Pl are the patient
N srupply). the

kevboard aud 1OD display, the printer. and the disk drive (M1700A

and MITOLA onlvy. The MIT00A also has an optiona! display that

Uit operntor can ouse to preview the ECG.

Theonas viiesemblies for both cardiograpl o

Circuit Cescriptions '
modules the CPT assembly (which fncindes the

The CPU asseinbly is the same for both cardiographs except that the
MITO0A CPU assembly has extra RAM to accommodate the ECG
interpretation and analysis software. The MITOLA and AM1702A CPU
Assemblies are identical, except for the ROM. The subassemblies,
including the CPU assembly and its major circuit groups, are shown

in Figure 5-2.
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[ ' ,:2_, "{ (Printhead
\ PRINTER | 7 { a
CONTROL | =—==—-—-
TRANSFORMER 08 CPU ASSEMBLY : B Paper
a e S T —— Transport)
RECTIFIER J7 - B |
| J8- DRAM S DISK 1 J15 DDF:‘S\;(:
) CONTROL | -
J14
BATTERY J4a | s
i 1o MODEM
: SERIAL OR
cpU | COMM DIRECT
: CONNECT
Vo » KEYB;)ARD
CONTROL LoD
DISPLAY
| Jg PATIENT
™ MODULE
ROM -
DSP |
) P PREVIEW
’ P EXPANSION [ J12 DISPLAY
‘ BUS N
L) POWER
SUPPLY
M1700-01
Figure 5-2. Simplified System Block Diagram.
Note A M1702A does not have a disk drive.
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The Standard Ciecacient madule collects data from up to 13 electrodes. T

: contexors sample the data and @ calibration voltage at o ity
Patient Module pie H e e - :
vt and a successive approximation analog-to-digital converter

CADOCY digitizes the data. The patient module controller arrares

[N

- <erial data from the ADC into 21-bit serial words that it sends
to the cardiograph. “The patient wodule electrically isolates the
#octrodes from the cardiograph with opto-isolators for the data and
a transformer for the power.

The patient module receives leadwire status data from the
cardiograph for presentation on the patient module’s LCD display.
A push button, (>, on the patient module allows the cardiograph
aperator to remotely start a recording. Figure 5-3 is a simplified
block diagram of the patient module’s circuitry.

Note PazeWriter XLe, M17024A, does not have an LCD display or a push
hition.

'#

The patient module connects to the cardiograph by a cable that
piues into the cardiograph at J9. The pin assignments for the paticn
modnle counector are described in Appendix A,

5-6 Theory of Operation
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Figure 5-3. Patient Module Block Diagram.
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CPU Assembiy

CPU
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Phis disenssien or v U1 assembly covers the following cirenits:

m System Memory

m ROM

m 1/O Control

m Digital Signal Processor

m Ilexible Disk Drive (MI1700A and M1701A only)
m System Expansion Clonnector

The block diagram in Figure 5-4 shows these circuits and how they
interconnect.

The microprocessor used in the CPU is the Intel 80376®), a 32-bit
processor with a 16-bit data bus and 24-bit address bus. The CPU
address and data buses go to the DRAM block, the system expansion
connector, and to latches and buffers, as shown in Figure 5-4.
Address latches buffer the address signals in order to drive a

larger number of devices and latch the addresses. Data buffers
(transceivers) allow the ('PU to communicate with a larger number
of devices, and ensure that the CPU data bus is driven at the proper
times. The programmable interrupt controller (PIC) accepts and
prioritizes interrupt requests and generates the interrupt signal to the
nmicroprocessor.
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Figure 5-4. CPU Assembly Block Diagram.
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System Memory

ROM

zory of Operation

vt e clronitry consista of thie DRAN array, the
DRALM s crrasand two date transcetvers e shown in Figure 520,
neetnory provides storage for BEOG datal printer image

weiion, sionad processing needs, and s

stem software.

Flie DRAM wate array controls RAM operations. inchuding read,

writer and refresh eveles. The refrest evele continues when the

cardiograph is in Standby. The DRAM gate array also provides the

following:

m A watchdog timer-—shuts off the syvstem after a software selected
delay if not reset by software.

m A real- time counter (RTC)—keeps track of elapsed time since the
last RTC reset.

m Power supply support—manages the power-on and power-off event
SEUCILCES,

The data transceivers buffer the data on the CPU data bus to
provide adequate drive for the RAM array.

The system memory circuitry remains cuergized regardless of whether
the cardiograph is On or in Standby. The only times that power is
lost to system memory are when:

m The battery is not installed and the cardiograph is disconnected
from AC power.

m The cardiograph enters the low battery shutdown condition.

When all power is lost to system memory, its stored data is lost
including the configured software. This makes it necessary to reload
the software from disk.

The read-only memory consists of a 64Kx 16 EPROM (M1700A and
M1701A), which stores the code that starts the system. The M1702A
read-only memory consists of a 128k x 16 EPROM, which stores the
cardiograph software.




Yy

ENAZLES

v

ENABLES

[B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>