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Section 1
General Information

Product Description

The ZOLL 1600, designed for EMS and hospial use, is a semiautomatic defibrillator with a non-fade monitor
and a medical report module. The ZOLL 1600 may be equipped with optional noninvasive pacemaker,
annotating strip chart recordes, manual mode of operation, audio recorder and telecommunication poris, Power
is provided by a rechargeable battery pack or an optionat AC Adaptor/Charger.

The ZOLL 1600 may operate in two user selectable modes. In semiautomatic mode, the operator selects ECG
analysis and the ZOLL 1600's integrated algorithm analyzes the patient's ECG through a pair of disposable
defibrillation electrodes which are also used to deliver defibrillation shocks ar pacing stimuli. The ZOLL 1600
analyzes the patient's ECG, determines if a shockable amhythmia is present, charges and prompls the operator
1o shock the patient. Configuration options allow the operator to customize unit features according to local
protocois. )

The ZOLL 1600 is easily switched from semiautornatic mode 1o optional manual mode with a keyswitch. In
manual mode, the operator determines and delivers appropriate therapies. Noninvasive temporary pacing is an
avalilable option in manual mode.

Patient ECG, unit status, operating and warning messages are dispiayed on the monitor. The ZOLL 1600 also
provides voice prompts via a speaker to alert the operator about patient ECG and unit status, The ZOLL 16800
performs self-diagnostic tests when the instrument is turned on and pericdically during operation.

Defibriltation shocks are defivered to the patient via a single pair of anteriorfanterior defib/monitoring electrodes
or anterior/posterior ZOLL Multi-Function Electrodes. Both types of electrodes provide hands-off defibrillation
and ECG monitoring. In manual mode, Multi-Function Electrodes may also be used for noninvasive pacing.
Standard ECG electrodes may be used for patient ECG manitoring in either semiautornatic or manuai mode.

Aremovable PCMCIA data card begins recording ECG and machine data when the unit is turned on. The
ZOLL 1800 will record and store patient ECG, system status and audio activity (opticnai). Data stored on the
PCMCIA card can be reviewed and archived on a preperly equipped personal computer.

An oplicnal annotating strip chart recorder provides immediate event documentation as weil as a summary
function.

The ZOLL 1600 uses ZOLL 4410 replaceable battery packs. The 1600 aleris the operator when the battery
voitage indicates inadeguate capacity for continued operation. Battery packs are charged using ZOLL suppfied
charging devices.

The ZOLL 1600 is intended for use in the semiautomatic mode by first responders and emergency medical
technicians certified by an appropriate federal, state or local government autherity. The Z01LL 1600 is intended
for use in manual mode by personnel certified to provide advanced life support care by appropriate federal,
state or local authority.

The ZOLL 1600 is intended for usz in the prehospital emergency medical care sefting, indoors and outdoors,
including first response vehicles, fire vehicies, basic and advanced level ambulances.
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How to Use This Manuzal

The ZOLL 1600 Operator's Guide provides information
operators need for the safe and effective use and care of the
1600. it is important that all persons using this device read
and understand all the information contained within. '

This manual is organized for semiautomatic mode operators
and manual mode operators, If you will onty use the 1600 in
semiautomatic mode you do not need 1o read sections 3 and
4. if you will use the 1600 in manual mode, you must read
the complete manual. Section 4 and Appendix B describe
optional features, If your device is not equipped with these
options, you do not need to read these sections.

Please read thoroughly the safety considerations and
wariings on page 6.

Procedures for daily checkout and unit care are found in
Section &,

Manual Updates

ZOLL Medical provides Manual Updates te inform customers of
changes in device information and use. The updates are mailed
to each registered ZOL1 1600 purchaser automaticatly. Alt users
should carefully review each manual update to understand its
significance and then file it in its appropriate section within this
manual for subsequent reference,

Unpacking

Carefully inspect each container for damage. ¥f the shipping
container or cushion material is damaged, it shouid be kept until
the contents have been checked for completeness and the
instrument has been checked for mechanical and electrical
imtegrity. I the contents are incomplete, if there is mechanical
damage, or if the instrument does not pass its efectrical self-test,
U.5.A. customers should call ZOLL Medicat Corporation (1-800-
348-9011). International cusiomers should contact the nearest
ZOLL authorized representative. If the shipping coniziner is
damaged also notrry the carner

ﬁcc:essones m«asiabie Separateiy

. Aduli Muitl Function pacmgz‘deﬁbnilaﬁon electrodns

2 pam’box} o e . .

* Pediatric Multi-Function: pacmgldehbnllaﬁon e!eclrodes
(6 pair/box) (For manual mode use only) -

= Multi-function cable

= 3-ead ECG cable

+ PCMCIA Data Card - (Package of two)

* Rechargeable battery pack

© PD 4420 Battery Support System

» Single Battery Charger

= PowerCharger AC Power/Charger Module

= ECG Simutator

= MFC Test Port
*  Qutput verification unit for noninvasive pacer
* Senvice manual

Save ait shipping materizls for future use.

Locate the battery pack and the battery charger supplied with the
unit. See Section 5 for battery charging and installation. Before
using, fully charge the battery pack.

Symbols Used on the Equipment

Any or alk of the following symbols may be used in this manual or
on this equipment:

'R\ Type B patient connection.

R | Type BF patient connection,

Type CF patient connection.

4 ﬁ '_ Defibrillation protected Type BF patient
connection

E" Detibriliation protected Type CF patient
connection

ATTENTION Refer to manual for maore
information

E—- Fusible link.

Protective {earth} ground tarminal

DARGER High voltage present

_ f\j ..Alternating current. R

] DANGER F{rsk of exptosron ifusedinthe '
/. ,presence of ftammabie anesthetics. .

g Conformité Europeenne Compiles w;th the
C € Medical Dévice Directive: 93/42;‘EEC
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Defibrilator Function
Indications — Semiautomatic Operation

The ZOLL 1600 is designed for use by emergency care personnel
who have completed training and certification requirements
applicable to the use of 'a defibrillator where the operator of the
device controls the delivery of the shock 1o the patient. It is
specifically designed for use in early defibrillation programs
where the delivery of a defibrillator shock during resuscitation
involving CPR, transportation, and definitive care are incorpo-
rated in a medically-approved patient care protocol.

The ZOLL 1600 must be prescribed for use by a physician or
medical advisor of an emergency response team.

Use of the ZOLL 1600 in the semiautomatic mode for defibriliation
is indicated on victims of cardiac arrest where there is apparent
lack of circulation as indicated by

* Uncensciousness

* Absence of breathing

* Absence of puise.

Contraindications - Semiautomatic Operation

Semiautomatic defibrillation is contraindicated on patients
showing the folfowing responses:

» Consciousness

*+ Presence of breathing

* Presence of pulse.

The ECG analysis may not reliably identify ventricular fibrillation in
the presence of an implanted pacemaker. Inspection of the ECG
and clinical evidence of cardiopulmonary arrest should be the
basis of any treatment of patients with implantable pacemakets.

Do not use the ECG analysis during patient movement on a
stretcher or in an ambulance or other conveyance. A patient
must be motionless during ECG analysis. Do not touch the
patient during analysis,

Do not defibrillate pediatric patients (weighing less than 86
1bs./36 kg) in semiautomatic mode. (AHA standard)

Indications ~ Manual Operation

Use of the ZOLL 1600 in the manual mode for defibrillation is
indicated on victims of cardiac arrest where there is apparent lack
of circutation as indicated by:

» Unconsciousness

* Absence of breathing

» Absence of pulse.

The ZOL1. 1600 contains a standard DC defibrillator capable of
delivering up o 360 joules of energy. In manual mode, it may also
be used for synchronized cardioversion by using the R-wave of
the patient’s ECG as a timing reference.

This product is to be used only by qualified medical personnel for
the purposes of converting ventricular fibrifiation and rapid
ventricular tachycardia to sinus rhythm or other cardiac rhythms
capable of producing hemodynamically significant heart beats.

Inappropriate defibriliation or synchronized cardioversion of a
patient (e.g., with no malignant arhythmia) may precipitate
ventricular fibrillation, asystole, or other dangerous arthythmias.
Defibrillation without proper application of electrodes may
be ineffective and cause burns, particularly when repeated
shocks are necessary. Erythema or hyperemia of the skin under
the elecirodes often occurs; this efiectis usuaily enhanced along
the perimeter of the electrode. This reddening should substantially
clear within 72 hours.

Defibriliator Output Energy

The ZOLL 1600 delivers up to 360 joules into a 50 ohm imped-
ance. The actual energy delivered through the chest wall,
however, is controlled by skin impedances.

Synchronized Cardioversion
Applies to manual operation only.

Ventricular Tachycardia (VT), atrial fibrittation, atsial flutter and
other arriythmias resistant to drug therapy require synchronizing
the defibrillator discharge with the ECG R-wave to prevent the
induction of ventricutar fibrillation. In this case, a synchronizing
(SYNC) circuit within the instrument detects the patient's R-
waves. When the Shock button is pressed and held, the unit will
discharge with the next detected R-wave, thus avoiding the
vuinerable T-wave segment of the cardiac cycle. A quaiified
operator must decide when synchronized cardioversion is
appropriate.

Pacemaker Function
Applies oniy to ZOLL 1600 configured with a pacemaier.

Noninvasive Temporary Pacing (NTP) is an established and
proven technique. This therapy is safe and is easily and rapidly
applied in both emergency and non-emergency situations when
temporary cardiac stimulation is indicated.

The ZOLL 1600 contains a demand pacemaker consisting of a
pulse generator and ECG sensing circuitry. The output current of
the pacemaker is continuously variabie from 0 mA up to 140 mA
and the rate is continuously variable from 30 to 180 puises per
minute (ppm).

The pacing cutput pulse is delivered to the heart via ZOLL Multi-
Function Electrodes placed on the back and the precordium.

The characteristics of the output pulse, together with the design
and placement of the electrodes, minimize cutanecus nerve
stimutation, lower cardiac stimulation thresholds, and reduce
discomiort due to skeletal muscle contraction.
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During extemal pacing the unique design of the ZOLL 1600 allows
clear viewing and interpretation of the electrocardiogram (ECG)
on the monitor without offset or distortion.

Proper operation of the ZOLL 1600, together with correct elec-
trode placement is critical to obtaining optimum results. The
operator must be thoroughly famiiar with these operating
instructions.

Intended Use — Pacemaker

This product may be used for cardiac pacing in conseious or

* unconscious patients for up to a few hours duration as an
aiternatfive to endocardial stimutation. The purposes of pacing
include:

1 Resuscitation from standstill or bradycardia of any etiology:
Noninvasive pacing has been used for resuscitation from
cardiac standstilt, reflex vagal standstill, drug induced standstill
(due to procainamide, quinidine, digitalis, f-blockers,
verapamil, etc.} and unexpected circulatory arrest (due to
anesthesia, surgery, angiography, and other therapeutic or
diagnostic procedures). It has also been used for temporary
acceleration of bradycardia in Stokes-Adams disease and sick-
sinus syndrome. It is safer, more reliable, and more rapidly
applied in an emergency than endocardial or other temporary
electrodes.

2 As a standby when standstill or bradycardia might be expected:
As a stand-by when arrest or symptomatic bradycardia might
be expected, the external pacer is used especially in pace-
maker procedures {e.g., acute myocardia! infarction, drug
toxicity, anesthesia, or surgery, especially when disturbances of
rhythimicity or conduction are presert). Prophylactic placement
of endocardial efectrode, which camies risks of d'isplacement,
infection, hemorrhage, embolization, perforation, phiebitis, and
mechanical or electrical stimulation of ventricular tachycardia
and fibrillation, can be avoided.

3 SBuppression.of tachycardias
An increase in heart rate from externat pacing often sup-
presses vertricular ectoplc actl\my and may prevent
tacl‘!ycardia ! T .. : .

Pammakar Go*npﬂscatwns

Ventncu}arf[bnllahon wnll not respond ’fo pacmg and reqr_nres
immediate deflbniiahon The pailent‘s dysrythrriié must therefore
be deterringd immecl:ately, 50 that appropriate 1herapy can be _
empicyed. [f the patient is in ventricular fibrillation and defibrilla-
tion is successful, but cardiac standstili ensues (asystole), the
pacemaker should be used.

Ventricular or supraventricular tachycardias may be interrupted
with pacing but in an emergency or circulatory collapse, synchrg-
nized cardioversion is faster and more certain. {See Section 3 for
Synchronized Cardioversion Procedure.)

Electromechanical dissociation may occur following prolonged
cardiac arrest or in other disease states with myocardial depres-
sion. Pacing may then produce ECG responses without effective
mechanical contractions, and other treatment is required.

Pacing may evoke repetitive responses, tachycardia, or fibrillation
in the presence of generalized hypoxia, myocardial ischemia,
cardiac drug toxicity, electrolyte imbalance, or other cardiac
diseases.

Pacing by any method tends to inhibit intrinsic rhythmicity. Abrupt
cessation of pacing, particularly at rapid rates, can cause
ventricutar standstill and should be avoided.

Norinvasive Temporary Pacing may cause discomfort of varying
intensity, which may occasionally be severe and preclude its
continued use in conscious patienis. Similarly, unavoidabie
skeletal muscle contraction may be froublesome in very sick
patients and may limit continuous use 1o a few hours. Eryihema of
the skin under the electrodes often occurs but s inconsequential.

There have been reports of burns under the anterior elec-
trode when pacing adult patients with severely restricted
blood flow to the skin. Prolonged pacing shouid be avoided
in these cases and periodic inspection of the skin is advised.

There are reports of fransient inhibition of spontaneous respira-
tion in unconscious patients with previously available units when .
the anterior electrode was placed too low on the abdomen.

This device may not be connected to internal pacemaker
electrodes in contact with the myocardium.

Pediatric Pacing

Pacing can be performed on pediatric patients (15kg or less)
using special pediatric Multi-Function Electrodes.

fonitor Function

The ZOLL 1600 contains.a non-fade monitor for observation of
the patien‘i’s cardiac rhythm. The monitor displays the ECGlin -
movtng Irace mode at 25 rnmfsec 1or a penod of 3 4 seconds In
addition; the monltor dlsplays

. def:bnliator output mjoules R

- number of shocks delivered dunng lhe even‘t _
* operatiorial prompts, messages, and diagnostic codes

In manua!l mode the monitor displays:

= defibrillator output in joules

= heart rate, derived from measuring averaged R to R intervals.
* operational prompts, messages, and diagnostic codes

» ECG lead selections - |, {I, Ill, or ELECTRQODES.

* ECGsize- .5, 1.0, 1.5, 2.0, 3.0 em/mV

* pacemaker output in milliamps




The ZOLL 1600 has buift-in protection circuitry that allows patient
monitoring to continue during z defibrillation attempt. Monitoring
electrodes may become polarized during defibriltator discharge,
tausing the £ECG waveform to briefly go ofi the display area. High
quafity sitver/sitver chioride {Ag/AgCY) electrodes minimize this
efiect, and circuitry in the instrument will retum the trace 1o the
monitor display within a few seconds.

Medical Report Module

The 1600 stores event report data and provides convenient
means of transferring the event 1o a database for review, training
or storage. The 1600 begins recording data when the unit is
tumed on.

Removable PCMCIA Data Card

A removable 4 megabyte PCMCIA data card stores up to two
hours of incident data (continucus patient ECG and unit status} or
up 1o one hour of incident data and simultanecus audio recerding.
Data can be reviewed on a personal computer. (See Appendix A)

Strip Chart Recorder Function

A thermal strip chart recorder {optionai) prints patient ECG, unit
status and event information. The recorder operates in delay
mode {i.e. ECG data is printed & seconds after its acquisition).
Certain events will start the recorder automatically depending on
the configuration. Manuat operation is controlled by the Recorder
On/Off bunion.

Summary Report

Sumrnary Report allows the operator 1o store and later retrieve a
printed copy of critical ECG event information. The 1600 internal
memory avtomaticalty records defibrillation and cardioversion
segments, Pacer On mode, heart rate alarm, analysis initiation.,
shock advised, no shock advised, and recorder activated ECG
events. The Summary Report records all associated everit
tnformation including 1600 control settings, patient ECG, time and
date. {Refer to Appendix B for more information}

Electrode Options

ZOLL approved defibrillation only electrodes provide anterior/
antenor placement, hands-off defibrillation and ECG maonitoring.
ZOLL Muiti-Function Electrodes provide anteror/postenor
placement, hands-off defibrillation, synchronized cardioversion,
ECG monitoring and noninvasive pacing.

ZOLL
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Safety Considerations

Persons using the ZOLL 1600 shouki be appropriately trained, skilled personnet familiar with the use of this device. Training appropriate-
ness, such as Basic Life Support, should be the determination of the prescribing physician. (The semiautomatic mode of operating the
ZOLL 1600 reduces the level of, but does not eliminate the need for training required to use the device.)

WARNINGS

General

Federal (LU.S.A.) law restricts this device to use by or on the
order of a physician,

The use of extemal pacing/defibriflation electrodes and
adapter devices from sources other than ZOLL is not
recommended. ZOLL makes no representations or warran-
ties regarding the performance or effectiveness of its
products when used it conjunction with pacing/defibrillation
electrodes and adapter devices from other sources. If device
failure is attributable to pacing/defibriflation electrodes or
adapter devices not manufactured by ZOLL, this may void
ZCLL's warranty,

Proper operation of the ZOLE 1800, together with correct
electrode placement is critical to obtaining the optimum
resuits. The operator must be thoroughly familiar with proper
ZOLL 1800 operation.

Do not use the ZOLL 1600 in semiautomatic mode during
patient movement on a stretcher or in an ambulance or other
conveyance. A patient must be motionless during ECG
analysis. Do not touch the patient during analysis, Cease all
maovement via stretcher or vehicle to analyze the ECG. K
using the device in an emergency vehicle, bring the vehicle
to a halt before using the ZOLL 1600 in semiautomatic mode.
The ZOLL 1600 is protected against interference from radio
frequency emissions lypicat of iwo-way radios and cetlular
piones {digital and analog) used in emergency service/public
safety activities. Users of the ZOLL 1600 should assess the
device’s performance in their typical environment of use for
the possibiity of radio frequency intetference from high-
power sources. Radio Frequency Interferénce (RF)) may be
observed as shifts in monitor baseline, trace compression,
or transient spikes on the display. | '

Keep a fully charged spare battery pack with the ZOLL 1600

atall times. Replace the battery immediately when & low
battery message is displayed.

Emergency defibrillation should be attempted only by
appropriately trained, skilled personnel who are familiar with
equipment operation. Training appropriateness, such as
Advanced Cardiac Life Support {ACLS) or Basic Life Suppor
{BLS) certification, should be the determination of the
prescribing physician,

Synchronized cardioversion should only be attempted by
skilled personnel frained in Advanced Cardiac Life Support
{ACLS} and familiar with equipment operation. The precise

cardiac arrhythmia must be determined before attempting
defibrillation.

Prior to attempting to perform a sychronized cardioversion,
ensure that the ECG signal quality is good to minimize risk of
sychronizing on arifact.

These operating instructions describe the functions and
proper operation of the ZOLE 1600. They are not intended as
a substitute for a formal training course. Operators should
attend a formal training course conducted by an appropriate
authority.

Do not disassemble the ZOL1. 1600. A shock hazard exists.
Refer all problems to ZOLL Technical Service.

Follow all recommended maintenance instructions. If a
problem occurs, obtain service immediately. Do not use the
ZOLL 1600 unti! the unit has been inspected by the approprid
ate personnel.

Do not instalt batteries into Monitor/Defibrillators when
sterage may exceed 90 days. Battery damage may occur.
Do not use the ECG out signal as a sync pulse to another
Defibriltator because of the delay in the signal path.

Operator Safety

Do not use the ZOLL 1600 in the presence of flammable
agents (such as gasoling), oxygen-rich atmospheres, or
anesthetics. Using the instrument near the site of a gasoiine
spilt may cause an explosion.

Do not discharge with paddies or electrodes shorted together,
or in open air. Stand clear of patient when defibrillating.

Warn al_!_ persons in attendance of the patient to STAMD
CLEAR prior to_defibﬁitator discharge.

Do not use ihe instrumerit near or within puddles of water.

Do not tbﬁucﬁ"patiéri{, or'a'r':'y' equipment connecied to t_i‘__t__e L
patient other than the defibriffator during defibrillation.

Do n 9‘[.__é|i¢__§_‘!-_'_ electrolyte _ggl__tb ﬁ_a'_é_quq:éxejgn._h’an g

Do not touch the gelled area of the electrodes while-pacing.

Excessive body hair or wet, sweaty skii miay intérfere with - |

electrode adhesion: Remove the hair and/or moisture from
the area where the electrode is to be attached.

Do not discharge the defibriflator except as indicated in the
instructions. Do not discharge the defibritiator if the elec-
trodes are not properly placed on the patient.

The user must check that the equipment functions properly
and see that it is in proper condition before being used.

“
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WARNINGS (Continued)

* Disconnect any other medical electrical equipment that is
net specifically defibriliation protected from the patient prior
to defibrillation.

Patient Safety
* Do not defibrilate pediatric patients {weighing less than 80
Ibs./36 kg) in semiautomatic mode (AHA standard).

* The ZOLL 1600 detects ECG electrical signals only. It will not
detect a pulse. Always verify rate and pulse by physical
assessment of the patient. Never assume a rate display
indicates a patient has a pulse.

* Use only high quality ECG electrodes. ECG elecirodes are
ior rhythrn acquisition only. Defibriliation or pacing cannot be
accomplished with ECG electrodes.

* Do notuse electrodes with gel that is tom or spit from the
foil.

Muiti-Function eiectrodes should be used no lorger than
eight (8) hours for continuous pacing.

Pacer output current (mA) must be set to OmA when
connecting and disconnecting a patient from the ZOLL 1600.
Prolonged pacing {in excess of 30 minutes), particutarly in
neonates and adults with severely restricted blood flow, may
cause bums. Periodic inspection of the underlying skin is
recommended.

Internal implanted pacemakers may cause the heart rate
meter to count the pacemaker rate during incidents of cardiag
arrest or other arthythmias. Pacemnaker patients should be
carefully observed. Check the patient's pulse; do not rely
solely an heart rate meters. Dedicated pacemaker detection
circuitry may not detect and display all imptanted pacemaker
spikes; patient history and physical exam are important in the
determination of the presence of an implanted pacemaker.

Restarting the Device

Certain events require the ZOLL 1600 to be re-started after it has
shut off or become inoperative. One example is when the battery
runs down and the unit shuts off. The selector switch should
always be turned to the OFF position before removing the battery.
The selector switch may then be turned to the desired operating
mode to resume operation after insertion of a new battery. This
sequence is needed 1o restar the device, and can also be used to
clear some *Status XX* messages, if immediate use of the device
is required. Note that some settings (for example, alarm settings,
lead selection, ECG size) may need to be restored from their
default vatues when operation is resumed.
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FDA Regulations
Tracking

Federal law (21 CFR 821) requires tracking of defibrillators. As an
owrer of this device, you have the responsibility under this law to
notify ZOt 1 Medical Corporation if this product has been re-
ceived, lost, stolen or destroyed; or has been donated, resold, or
atherwise distributed to a different organization.

If any of the events described above occur, please contact ZOLL
Medical Corporation in writing with the following information:

1. Originator's organization- Company name, address,
Contact name and Contact phone number

2. Pant number/Model number and Serial number

3. Disposition of device {e.g., received, lost, stolen, destroyed,
distributed to another organization)

4. New location and/or Organization {if differert from number 1
above)} - Company name, address, contact name, and
contact phone number

5. Date change took effect

6. Otherinformation or comments

Please address your information to:

Z0L! Medical Corporation

32 Second Avenue

Burlington, MA 01803-4420

Aftn: Tracking Coordinator

Fax 6§17 272-5578 Phnone 617 225-0020

Notification of Adverse Events

As a heatth care provider, you may have responsibilities under the
SMDA, for reporting to ZOLL_and possibly to the FDA the
occurrence of certain everits. These events, described in 21 CFR
Part 803, include device related death and sefious injury or
illness.

In any event, as pait of our Quality Assurance Program, ZOLL
should be notified of any device failures or malfunctions. This
information is required to assure that ZOLL provides only the
highest quality products.

Warranty {15.8.5. Onily)

{a) ZOLL Medical Corporaiion warranis to the Customer that from-
the date of msial!a‘hon or thirty (30) days after the date of
shlpmem irom ZOLL Medical Corporation’s facmiy whlchever first
- ogeurs, the' Eqmpment {other ihan accessories and eiec?rades}
will be free from defects in material and workmanship under
normal use and service for the period of one (1) yéar, Accessories
and electrodes shall be warranted for 90 days from date of
shipment. During such period ZOLE Medical Corporation will, at
no charge to the Customer, either repair or replace (at ZOLL
Medical Corporation’s sole option) any part of the Equipment
found by ZOL L. Medical Corporation to be defective in materiai or
workmanship. if ZOLL Medical Corporation's inspection detects
no defects in matenial or workmanship, ZOLL Medical
Corporation’s regular service charges shall apply. (b) ZOLL
Medical Corporation shall not be responsible for any Equipment
defect, the failure of the Equipment to perform any specified

function, or any other nonconformance of the Equipment, caused
by or attnbutable to: {i) any modification of the Equipment by the
Customer, unless such modification is made with the prior writter
approval of ZOLL Medical Corporation; (i) the use of the
Equipment with any associated or complementary equipment,
accessory or software not supplied by ZOLL Medical Corporation
(iiiy any misuse or abuse of the Equipment: {iv) exposure of the
Equipment to conditions beyond the environmental, power or
operating constraints specified by ZOLL Medical Corporation: or
{v) instaliation or wiring of the Equipment other than in accor-
dance with ZOLL Medica! Corporation's instructions. (c) This
warranty does not cover iterns subject to normal wear and burnout
during use, including but not limited to lamps, fuses, batteries,
patient cables and accessories. (d) The foregoing warranty does
not apply to software included as part of the Equipment (including
software embodied in read-onfy memory, known as “firmware™). {e)
The foregoing warranty constitutes the exclusive remedy of the
customer and the exclusive liability of ZOLL Medicat Corporation
for any breach of any warranity related to the Equipment supplied
hereunder. THE WARRANTY SET FORTH HEREIN 15 EXCLUSIVE AND 2011 MEDICAL
CORPORATION EXPRESSLY DISCLAMS ALL OTHER WARRANTIES WHETHER WRITTEN,
ORAL. IMPLIED. OR STATUTORY. INCLUDING BUT NOT LIMITED TO ANY WARRANTIES
OF MERCHANTABILITY OF FITNESS FOR A PARTICULAR PURPDSE.

For additional information, please call ZOLL Medica! Corporation
at 1-800-348-5011 (in Massachusetts: 1-617-229-0020). Intema-

tionai customers should call the nearest awthorized ZOLL Medical -
Corporation service center.

Service

The ZOLL 1600 should provide trouble-free operation without
periodic calibration or adjustment. Appropriately trained and
qualified personnel should perdorm periodic routine tests of the
device to verify proper operation. (See Section 6.) Rejer to the
160¢ Service Manual for semi-annual tests to be performed on the
device.

U.B.A Cusiomers

Should the ZOLL 1600 require service, it should be retumed, in its
original container, to same address listed in prewous colurnn

“Attn: Technical Service Departriient”

Loaner anstmments are avan!able for use while repairs are being

completed To requesi Ioan eqiiipment, contact ZOLE Medicglat
© 1-B00-248-9011 {in Massachusetis: 1-617-228-0020). Please try

to have the following information availabie to expedite service:
s The unit serial number.

* A description of the probiem.

= The name of the department where the equipment is in use.

* Sample ECG strips documenting problem (if availabie).

* A Purchase Order to aflow tracking of loan equipment.
International Customers

Shoutd the ZOLL 1600 require Service, it should be retumed, in i.
original container, to the nearest authorized ZOLL Medical
Corporation service center.
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Section

Operating Controls and Indicators

Semiautomatic Mode

-l ﬁ '— Muiti-Function Electrodes are a defibrillation protected Type BF patient connection.

-l s i— ECG leads are a defibriliation protected Type CF patient connection.

14 & g

The controls and indicators described are active in semiautomatic
mode. Also described are the optional strip chart recorder con-
trols. Manry ZOLL 1660 features and controis are user
configurable to better facilitate local protocols. Some configura-
tion options affect controis and indicators. See Appendix D
tor additional information.

1. Selector Switch
The selector switch powers on the unit.

If the selector switch is turned to Power On and oniy the ECG
cable is connected, the 1600 will operate in monitor mode only.

The device will always power on in the semiautomatic mode. To
select manual mode, the manual mode key must be used after the
unit has been turned on.

2. Analyze Button

AnANALYZE ", message appears on the monitor when the

unit is ready for active analysis mode. Pressing the Analyze
button initiates an active analysis causing the unit 10 analyze
the patient ECG and determine if a shockable rhythm exists. Hf
a shock is advised, the 1600 will charge to the preconfigured
energy level and prompt the operator to shock the patient.

3. Energy Select Button

A set of up-down arrow buttens located on the front panef aflow
changing the preconfigured defibrillator energy level. Pressing
the up & button will increase the energy level to the next
preconfigured energy level and pressing the down ¥ arrow
button will decrease the energy level to the next preconfigured
enzrgy level. (200J and 3604 are the preconfigured (default)
energy levels available in semiautomatic mode.) The energy
level selected is displayed on the monitor. These up-down
arrow butions are disabled after the 1600 begins charging
preventing further changes in the selected energy.
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4. Shock Bution

The Bhock button is active only after the ECG analysis has been
completed and a shockable rhythm has been detected. The
monitor displays the message PRESS SHOCK ™. Pressing and
holding the Shock button delivers the shock.

The shock button is operational for 15 seconds after the
defibriliator is charged. If the button is not pressed within the
15 second interval, the energy is discharged internally and the
PRESS 8HOCK ™, message disappears.

5. Event Keypad

The 4 keypad buttons, F1, F2, £3, F4, control medical report
meodule data downloading functions, and event annctation.
{See Appendix A)

6. PCMCIA Data Card

A ZOLL recommended PCMCHA card should be installed in the
memory card slot during device operation. The PCMCIA card
stores patient ECG, 1600 status and optional audio data. The
data can be retrieved via a personal computer. (See Appendix A}

7. Multi-Function Cable Connector

The Multi-Function cable connector on the right front of the ZOLL
1600 is used to connect the Muli-Function cabile to the instru-
ment.

Multi-Funciion Cable (Noi Shown}

Connects the ZOLL Mulli-Function Electrodes or defib only slec-
trodes to the 1600. To instail the cable into the 1600, simply plug
it into the connector. To vemove the cable, depress the black
button on the cable and pull the cable out of the unii.

8. ECG Cable Connector

Used to connect a standard 3-lead ECG cable and elecirodes fo
the 1600. The cable is keyed.

. Communucatsens Port

The commumcat;ons psrt {R5- 232) is used to transfer recorded
mc;__ ent"(ECG and audlo) data from ihe medrcal report module

(memory card} to the ZOLL Data Control System (Sse Appendm .

A).

10. Volume

The Voiu me controi allows audlo Ievei adjustment of the vorc:e .
prompts The voice prompts cannot be made inaudible even i the
volume is turned to the minimum setting. The QRS beep is inau-
dible in semiautomatic mode. (The charge ready and waming
beep volumes are not adjustable.}

11. Battery Pack

The ZOLL 1600 uses a rechargeable, sealed lead-acid battery
pack (PD 4410}.

12, Speaker

The speaker provides audio prompts to reinforce monitor mes-
sages. The volume is adjusted by the Volume control,

13. Set

This control is used to set the time. The up A button increments
the displayed vaiue. The down ¥ bution decrements the dis-
played value {See Section 8).

Strip Chart Recorder Contrels

The tollowing controls are active only if a strip chart recorder is
installed.

14. Recorder Onv/Off

Press this button and the strip chart recorder starts, press again
and the recorder stops.

15. Summary
Initiztes the print out of Summary reports. [See Appendix B)
16, Paper Compartment

Opens the sirip chart recorder paper storage compartment. (See
Section 6)

Audio and Monitor Display Messages

The ZOLL 1600 uses both audio and visual prompts to present
critical information to operators. (The following information de-
scribes the 1600 default contiguration. ¥ your device has been
custom configured some of the information may be different.
Check with your Medical Control Authority.)

There are 8 voice prompts used in semiautomatic mode. These
prampts are accompanied by a message displayed on the moni-
tor. The voice prompts are given only once, but the monitor contin-
ues 1o display the message until new action is taken by the
operator or the device status changes.

The ZOLL 1600 also provides a beeper tone te indicaie unit sta-
tus. Four beeps immediately after tuming the 1800 on signifies the
self diagnostics are complete and 1800 is ready for operation.
Addttional fone signals are described later. - . ..

The display has fields where messages appear. The messages
that appear depend upon the functions the 1600 is perforrmng,

-the mode seiecied andsthe ECG mmrmation from the Danen

The 1600 will aiternateiy dtsplay two d;ﬁerem messages 1n' the
same field of the monitor when two conditions are detected atthe
same time. For example, a "LOW BATTERY" message may alter-
nately dispiay on the same line of the monitor as a "CABLE
FAULT" message.

The upper portion of the monitor displays the elapsed time (i
enabled) and the number of shocks delivered during the incident
(SHOCKS: XX}. The center portion of the monitor displays ap-
proximately 3.4 seconds of ECG trace and the [ower portion of the
monitor displays operator prompts, energy levels selected, button
function labeis and error messages.

i0
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Additional unit status information is aiso displayed on the monitor.
See sections 8, 7 and appendices A, B, and C.

Operating Messages

Following are monitor displays and voice prompts that can occur
during ZOLL 1600 use. Each subsequent paragraph contains a
brief explanation of the message (and applicable user action if
necessary}.

ANALYZE
' SHOCKS XX

it the 1600 has been turned on with Muiti-Function or defibriilation
eiectrodes attached 1o the patient, the monitor will display an
analyze prompt.

ANALYZING ECG/STAND CLEAR
_ SHOCKS XX

XXX J SEL :
s_T.AN.D. C_L_E._AF*

This message appears after pressing the Analyze button. It indi-
cates that an active ECG analysis is starling. ‘Fouching or moving
the patient can create artifact that interferes with the analysis
process. Remain clear of the patient untit after the shock has
been delivered or no shock advised is determined.

ANALYZING ECG/CHARGING

Active analysis is still in progress and a potentially shockable
rhythm has been detected. The current charge level and a
message that the 1600 is charging are displayed.

SHOCK ADVISED/CHARGING

| SHOCK ADVISED

Active analysis determined that a shock is advised. The selected
charge level has not yet been reached. The current charge level
and a message that the 1600 is charging are displayed.

PRESS SHOCK

| ﬂ;ﬂ)}

Active anaiysis determines that a shack is advised. The selected
charge level is ready to be delivered and a message to press the
Shock button is displayed. Pressing and holding the Shock button
ort the front panel delivers the shock to the patient.

The 1600 provides a continuous 16 second steady tone after the
defibrillator is fully charged. After the 10 seconds the unit will beep
intermittently for 5 seconds. If the Shock button is not pressed
during this 15 seconds the unit will discharge the energy internafly

-and the PRESS SHOCK ™, message will disappear.

RELEASE SHOCK

Jf Beses

If the Shock button is pressed during charging (before the XXX J
RBDY) message, 2 RELEASE SHOCK message is displayed and
the 1600 beeps. if the Shock button is not released and rernains
depressed for 15 seconds the unit discharges the energy inter-

11
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naily. If the Shock button is released before 15 seconds has
elapsed the PRESS SHOCK ™}, message will appear and the
shock can be delivered.

SHOCKS: XX

4§§»‘

indicates the number of shocks that have been delivered by the
1800 during this incident. Resets to O after the 1600 has been off
for more than 10 seconds. (This aliows for replacing a battery and
still maintaining shock number information).

NO SHOCK ADVISED
i during active analysis no shockable rhythm is detected this
message will appear.

o s

A 10 second message indicating the 1800 has cornpleted an
aciive analysis of the patient and has not delecied a shockable
rhythm. Press the Analyze button 1o stari another active analysis
or perform other actions as specified by the ireatment protocot. -

ks

|

When enabied, this feature indicates the elapsed time from when

the unit is first turned on. I is displayed in the upper left comer of

the CRY display in both Semi-Automatic and Manual modes. The

elapsed time is displayed in MM:SS form up 10 99:59. If the unit is
on for over 100 minules, the eiapsed time will rol over to 0. The

elapsed time will be maintained for up 1o 10 seconds after power
down. This will give the operator adequate time to change the
battery without resetting the elapsed time.

MONITOR

This screen appears when the patient ECG cabie is connecied io
the ECG input connecter and the multi-function cable is not
ingtalled. The MONITOR message is displayed as well as the
patient ECG waveform. The AUTO message indicates the 1600
has selected lead I} and set the ECG size automatically {(Lead and
ECG size cannot be changed by the operator).

Warning Messages

Warning messages prompt the operator to check the patient or the
16C0, the electrodes andfor connections.

Note: The ZOLL 1600 does not warn the operator of patient
asystole, as it is not a shockable rhythm.

NOISY ECG

"AMNALYSIS
HALTED"

e

i

A5 second NOISY ECG message alternating with a RETRY
ANALYSIS message is displayed when the 1600 detects a noisy
ECG signal Check and adjust electrode placement and cable
connections to help eliminate the source of noise. Press the Ana-
iyze button again to begin active analysis.

12
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CHECK PATIENT

- [

|

The 1600 detects a shockable rhythm during continuous analysis
{i.e. without initiating an analysis). The prompt is given only when
the 1600 first detects a shockable rhythm or if the rhythm goes
from non-shockabie to shockable. The screen message persisis
as long as a shockable rhythm is being detected. Press the Ana-
lyze button to activate the defibriflation functions.

<

CHECK ELECTRODES
". SHocxs"xx
| r;ﬂmmmmx
CHK ELECTRODES | ELECTRODES

XXX J SEL.
ANALYZES,

The Multi-Function defibritlation electrodes are no longer properly
attached to the patient or the cable connections have become
ioose. Check that the electrades are making good contact with the
patient’s skin and that the cables are all securely connected. The
voice prompt will not sound if the electrodes were not previously
connected fo the paiient.

CARD FULL

SHOCKS:M

_ 'fj(m%"MEMORY
CAHDFULL CARD FULL

A
oy
L

Tne PCMCIA Data Card is full. No more data will be stored on the
card but the ZOLL 1600 will coniinue o operate. This prompt is
only given when the 1600 is not analyzing or charging. Insent
another card or print event data on strip chart recorder (af S50
_equipped ).

CHECK CARD

- INSERTGARD .~

o XXXJSEL. -

The memory card is not nstalled or not seated properly in the
unit. A "REPLACE CARD" message will appear on the screen
when the wrong card fype is installed or the card is defective. The
ZOLA. 1660 will operate, but no data will be stored. This prompt is
only given when the 1600 is not analyzing or charging.

LOW BATTERY

l(]ﬂ)}]) TONE

This message indicates the battery charge is low. Immediately
replace the battery with a fully charged spare battery.

CABLE FAULT

"BEEPER
TONE"

This message indicates the connection from the Multi-Function
cable and the unit has been interrupted.

13
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When using the ZOLL 1600 in the semiautomatic mode, this sec-
tion describes the recommended method of operation. If your local
protocol requires a different procedure, follow that protocol.

In semiautomatic mode, pressing the Analyze button causes the
1600 to perform an active analysis of the patient's ECG and deter-
mine if a shockable rhythm is present. An active analysis consists of
three 3-second ECG rhythm analyses. If at least two of the three
analyses determine that the patient has a shockable rhythmn, the
1600 will automatically charge and prompt the operator to shook the
patient. If two or more of the three 3-second ECG analyses do not
detect a shockable rhythm, the 1600 will aler the operator that no
shock is advised. Continuous analysis is disabled for 60 seconds
after the completion of analysis {either "NO SHOCK ADVISED" or
*SHOCK ADVISED*). This inhibits the "CHECK PATIENT* voice
prompt and CRT message during the 60 second interval when the
operator is performing CPR. If during continuous analysis, which
consists of continuous 18 second segments of ECG analysis, the
1600 detects a shockable rhythm, the 1600 prompts the operator
via an audio prompt and visual display message to check the pa-
tient. (See Appendix E for data on the ECG analysis system).

Determine patient condition
following medical protocols

Verify:

»  Unconsciousness

» Absence of breathing
»  Absence of pulse

Begin CPR foﬁﬂcawmg medncaﬂ
protocols

'R.e'q.t'lést addltlonal assrstanﬁe.

Prepare. Pam' '

Remove ali cloth:ng covenng the pattem s chest Dry chest 1f
necessary lfthe patient has excess:ve chest halr shave it to
ensure proper adhesaon of electrodes

Attach the defibrillation efectrodes according to instructions on
electrode packaging.

Optona! ARtehorAnderior Piacemen)
Famarin Fallomn:

Recommended Anterion/Fosenorn Placement

Front (@ Back ]
AN

E“‘ Multi-Function Electrodes are a defibriliation protected Type BF patient connection.

E- ECG leads are a defibriilation protected Type CF patient connection.

Ensure that all of the electrodes are making good contact with the
patient’'s skin and are not covering any part of any other elec-
trodes.

Connect electrodes to the multi-funclion cable if not preconnected

&) Select Power On

The 1600 will beep 4 times to indicate that it has passed the
power-on self-test. If the audio recorder is present, the unit will
begin recording audio data immediately.

The 1600 displays ANALYZE ], on the moniter. The arrow on the
monitor will flash to draw atiention to the Analyze button below it.
This message is displayed until an active analysis is started by
the operator.

Select Energy Level

Shock number 1 is set at 200 joules, shock 2 is set at 200 joules
and shock 3 and up is set at 360 joules (default setting) (Contact
your Medicai Control Authority for configuration options). i focal
orotocols aliow, the operator may select a different preconfigured
energy level using the Energy Select up & and down ¥ arrow
buttons. The new energy level will display on the monitor.

14
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» Press Analyze Bution

Avoid touching or moving the patient. If the patient
Is in 2 vehicle, bring the vehicle to a stop,

Press the Analyze bution io begin the active analysis of the

patient’s ECG. The unit will advise everyone o "STAND CLEAR".

The ECG analysis will iast 9 seconds.

The 1600 may begin charging during the analysis. The monitor
shows the CHARGING message.

Once the analysis is completed, the 1600 determines whether or
not a shock is advised.

" SHOOKS XX,

| 1. li]@)] "NO SHOCK
- NosHook aDv. - R R

XXX J SEL.-
ANALYZE—;

i shock is not advised, the 1800 announces and displays a NO
SHOCK ADVISED message on the monitor, Immediately check
pulse and breathing and resume other recommendesd protocol
measures.

 SHOCK ADVISED
CHARGING

tf a shockable rhythm is identified during analysis, the 1800 dis-
plays a SHOCK ADVISED message, indicates the preconfigured

energy level and that it is charging — XXX J or charged — XXX J
RDY.

6 Press Shock

Verify that no one is in contact with the patient,
monitoring cable or leads, bed rails, or any other
potential elecirical current pathway.

"PRESS
SHOCK”

e

Once the 1600 has charged to the selected level, it announces
"PRESS SHOCK” and flashes PRESS SHOCK ~J on the moni-
tor. A continuous tone will sound for 10 seconds, followed by an
intermittent beeping for 5 seconds. The shock must be delivered
within this 15 second interval.

Press and hold the Shock button on the front panel to deliver the
energy 1o the patient.

Observe the patient or ECG response to be certain that the shock
has been delivered,
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After the energy is delivered to the patient, the display returns to XXX J SEL. and indicates the number of shocks administered to the pa-
tient — SHOCKS 1.

} Reanalyze Patient

Press the Analyze button to restart an active analysis o determine if a second shock is reguired,

Continue Patient Care

Continue patient care according to local protocols.

16
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Monitoring
1@+

ECG eleciroaes are for rhythm acquisition only. Defib-
rillation cannot be accomplished with ECG electrodes.

The ZOLL 1600 detects ECG electrical signals only. it
will not detect a puise. Always verify rate and pulse
by physical assessment of the patient. Never as-
sume a rate display indicates a patient has a pulse.

In addition to defibrilator electrodes and multi-function electrodes,
the 1630 can monitor the patient ECG through standard elec-
trodes. To monitor patient ECG using three (3) ECG electrodes,
the ECG cable and electrodes must be properly connected and
the muiti-function cable must be disconnected from the 1800, If
one of the three (3) electrodes or the ECG cable become discon-
nected the 1600 avtornatically switches to defibrillation mode and
the CHECK ELECTRODES message appears.

If the multi-function cable is connected and defibriliation only or
Muiti-Function electrodes are attached to the patient the 1600 will
operate in defibrillation mode and wili monitor the ECG through
the defibrillation only or Multi-Function electrodes even if 3-lead
electrades are properly attached.

Monitoring electrodes may become polarized during defibriflation
discharge, causing the ECG waveform to briefly go off display.
ZOLL 1600 circuitry will returmn the trace to the monitor display
within a few seconds.

Monitoring Procedure

Follow prescribed medical protocels in your area to determine i
ECG monitoring is required.

o Prepare the patiént.

Remove all clothing covering the patient's chest. Dry chest i
necessary.

e Attach Monitoring Electrodes.

RA/White Electrode (R/Red Electrode)
Place near right mid-clavicular line,
directly below elavicle.

LA/Black Electrode {L/Yellow Electrode)
Place near left mid-clavicutar line,

directly below clavicle.

LL/Red Electrode (F/Green Electrode)
Place between 6th and 7th intercostal
space on left mid-clavicular line.

ECG leads are a defibrillation protected Type CF patient connection.

Peet the protective backing from the ECG slectrodes. Be careiul
o keep adhesive surface free of electrolyte gel.

Apply the electrodes firmly to the patient's skin, pressing around
the entire perimeter of the electrodes.

Attach snap-on leads and check for good contact between the
electrode and the lead termination. '

Plug the patient ECG cable connector into the ECG input
connector.

6 Turn to Power On

Observe the monitor,

The message MONITOR shaould be displayed as well as the pa-
tient ECG waveform.

The 1600 automatically selects lead I and sets the ECG size.
Lead and ECG size cannot be changed by the operator.

The patient's heart rate and heari symbol {fiashes each time 2 R-
wave is detected) will be displayed in the upper right comer.

17
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Section 3

Operating Controls and Indicators

Manual Mode
4| & IF
19|

Muiti-Function Electrodes are a defibrillation protected Type BF patient connection.

ECG leads are a defibrillation protected Type CF patient connection.

The controls and indicators described below are only aclive in
manual moede. For other controts active in bath semi-automatic
and manual mode, see the controls and indicators listed in See-
tion 2.

1. Manuai Mode Key Switch

The key Is used by an authorized operator to switch the ZOLL
1600 into manual mode. The key has 3 positions, 9 o'clock, 12
o'clock and 3 o'clock. Turning the key once 1o 3 o'clock (right) will
prompt a mode change confirmation request {monitor message).
Tum the key to 3 o'clock a second time within 5 seconds 1o con-
firm the mode change. The 1800 will remain in manual mode until
turned off for more than 10 seconds. Turn the 1600 off and then
on 1o return to semiautomatic mode. To remove the key from the
key slot turn the key to the 9 o'clock position (left) {uniess the key
has been permanently installed—contact your Medical Gontrol
Authority}.

2. Energy Select Buttons

‘Two up-down arfrow buttons located on the front panel control the
defibrillator energy level. Press and hoid the appropriate up A or
down ¥ arrow button until the desired energy level is disptayed on
the monitor.

3. Charge

Press the Charge button to charge the defibrillator to the energy
tevel displayed on the monitor. To change the charged energy
level, use the Energy Select buitons to select a new energy level.
4. Sync

In sync mode, the unit synchronizes defibriliator discharge with
the first detected R-wave after the shock button is pressed. This
mode is used for synchronized cardioversion procedures.

The ZOLL 1600 is configured by default to leave sync mode and
revert to standard defibrillation mode after each discharge. (The
1600 can also be recenfigured to remain in sync mede for re-
peated synchronized shocks—contact your Medical Control
Authority).
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5. Lead

Pressing the button sequentiaily selects and displays the ECG
source on the monitor. ELECTRODES (Muiti-Function electrodes)
is automatically selected when the instrument is turned on, Press-
ing the button séquentially switchesg the source to lead |, Jead i,
lead Ml or ELECTRODES.

if attached to menitoring electrodes in Semi-Aute mode, the de-
fault setting remains fead 1l when converting to manual mode.*

6. ECG Size

This control changes the ECG signal size. Size options are .5, 1.0,
1.5, 2.0, 3.0 cmymv and are indicated in the upper left of the moni-
tor.

7. Alarm On/Off

The Alarm On/Off button activates and deactivates the heart rate
alarrms.

8. Set Button

Use this button and the adjacent up A and ¥ down arrows to
change the heart rate alarm limit settings.

9. Event Keypad

These four buttons are event markers that place a distinctive mark
. (Event 1, Event 2, Event 3, and Event 4} on the recorder margin
 the instant the button is pressed. They also trigger a 15 second
recorder run if the 1600 is configured to Automatically Generate
strips.

Voice and Monitor Display Messages

Manual mode monitor messages are similar o semiautomatic
mode monitor messages except that the ECG size, ECG fead
selected, alarm status, and heart rate replace the SHOCK: XX
information on the fop line, There are 2 voice prompts in manuai
mode, "STAND CLEAR" and "CHECK PATIENT". For additional
messages that apply to manual mode see Section 2.

STAND CLEAR

gﬂnm) *STAND C?_EAR“

|

The charge button has just been pressed, Remain clear of the
patient until alter the shock has been delivered.

TURN TO POWER ON OR ENTER MANUAL MODE

<fhin

The 1600 has jusi been ivmned to Pacer On from sem:auiomatlc
mode:or from Off. Turn the key o select manual mode operatton

TURN KEY’T& CONFIRM

The key has been tumed to the 3 ¢'clock position once to switch
te manual mode. Furn to 3 o'clock again within 5 seconds to con-
firm mode change.

20  This only applies 1o devices containing software release 2.07 or greater,
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Heart Rate Alarms

The Smart Alarms™ feature automatically analyzes ECG for
shockable ventricutar fibrillation or wide complex tachycardias
whenever Heart Rate Alarms are enabled. The 1600 wilt display
and announce the message, “CHECK PATIENT io indicate that
the source of the alarm was due 1o the analysis of the rhythrn. If
the 1600 has a strip chart recorder it will be printed as an annota-
tior: at the end of the 15 second strip recorder printout. When the
Elapsed Time display is enabled and Electrodes are selected as
the input, the letter "E" is displayed on the first line where the
ECG Lead is normally displayed. If the Elapsed Time display is
disabled the word "ELECTRODES" is displayed on the second
line.

"CHECK
PATIENT"

X ales
ELECTRODES
""CHE’CK' PAT]ENT ' PATIENT

XXX J SEL
CHAR651

To Enable the Heart Rate Alarm

Press the Alarm On/Off switch to enable the heart rate limit alarm
and "Smart Alarms.” When the alarm is on, the line Crossing out
the bell-shaped character will disappear.

ELECTRODES

When an alarm occurs the bell-shaped symbol e@ will flash (the
heart symboi freezes for easier identification), and the audible

alarm tone will sound. ¥ the 1600 has a strip chart recorder, it will
automaticalty run for 15 seconds. Turning the alarms off, tums off

the violation tone and the flashing bell A and reactivates the
heart symbol to flash with each detected R-wave.

Set the Heart Rate Alarm Limits

Heart rate alarms are preset at 30 (low) and 150 {high) when
turmed on,

To change the lower limit or upper limit alarm set points:

1. Push SET button. Low alarm iimit value flashes in place of
heart rate. To change value, push A to raise, push ¥ fo
lower.

2. Push SET button again. High alarm limit value flashes in
place of heart rate.

To change value, push A 1o raise, push ¥ to lower.

3. Push SET butten again to return to monitoring.
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—I ﬁ iﬂ Multi-Function Electrodes are a defibrillation protected Type BF patient connection.

l_ ECG leads are a defibrillation protected Type CF patient connection.

In manual mode the ZOLL 1600 ECG rhythm analysis algorithm is
inactive, The operator determines the appropriate therapy. The
cperator can select the defib energy level and apply shocks ac-
cording to the local protocol.

Determine patient condition
following medical protocois

Begin CPR foliowing medical
protocols

Request additional assistance. Turn the key clockwise again within 5 seconds to confirm manual

mode operation.
_ Prepare Patient The 1600 will now be in manual defibriltation mode.
Remove all clothing covering the patient's chest. Dry chest if ELECTRODES will be selected as the ECG lead.
necessary. If the patient has excessive chest hair, shave it to s
ensure proper adhesion of eiectrodes. Verify that the patient requires a shock. ?

Apply the electrodes according to the instructions on electrode
packaging.

Recommended AnleriorPosterior Placement Cptipnat Anjeson Artenor Flacemen!
. Swncle Pacherta:

Front @ Bk

F oY

Ensure that the electrodes are in good cortact with the patient’s
skin and are not covering any part of any other elecirodes.

Select Defib Energy Level

Connect electrodes to the Multi-function cable uniess
beconnected. S . f
& or down ¥ arrow located on
selected energy level is displayec

Select Power On

Turn the selector switch to Power On. The ZOLL 1600 wiil power
on in semiautomatic mode.

The 1600 will beep 4 times to indicate power-on selftest has
passed. #f the audio recorder is present, the unit wil begin record-
ing audio data immediately.

Switch to Manual Mode

Insert the manual mode key if not already installed in the 1600.
Turn the manual mode key clockwise and release. The 1600
displays a message, “Tum Key To Confirm Manual Mode®,




LOLEL
Determine Patient Condition

Repeat procedure if hecessary according to local protocol.

Charge Defibrillator

Press the Charge button on the front panel. The *STAND CLEAR”
prompt will sound.

After 6-10 seconds of charging to the selected level, the DEFIB
XXX 4 RDY message digplays on the monitor. A distinctive charge
ready {continuous) tone sounds. The defibriliator is now ready.

To abort the charging and increase or decrease the selected
energy after the Charge button has been pressed, use the Energy
Select button to select a new energy level. Press the Charge
button again to charge the unit.

3 Discharge Defibrillator

Verify that no one is in contact with the patient,
monitoring cable or leads, hed rails, or any other
potential current pathway.

Fress and hold the Shock button on the front panel to shock the
patient,

Cbserve that the energy is delivered by observing the patient and
checking the ECG response. The display will retumn to DEFIB X)0(
J SEL.

If the defibriifator is not discharged within 80 seconds of reaching
the seiected energy level, or the Energy Select button is pressed,
the 1600 automaticaily discharges the stored energy intemally.

During the 10 seconds prior o this internal discharge, the charge
ready tone will beep intermittently. The charge ready tone will then
stop and the monitor message will change to DEFIB XXX J SEL
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During synchronized cardioversion, the defibriliater discharge
occurs when triggerad by a patient R-wave. The ZOLL 1600
shows a marker pulse on the patient ECG to indicate the point in
the cardiac cycle where discharge will occur. This marker pulse
appears as an intensified “dot” or “ling” on the ECG waveform. For
documentation, a {{} marker aiso designates this discharge point-
above the wavetorm on the strip recorder printots,

Determine patient condition
following medical protocols

Provide patient care following
medical protocols

Request additional assistance.

Prepare Patient

Remove all clothing covering the patient's chest. Dry chest if
necessary. M the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.

Attach ECG electrodes.

A standard ECG cable and ECG elecirodes are recommended for
use during cardioversion.” Multi-Funciion electrades may bé tissd
as an BECG source and signai quality will be equal to that of stan-
dard Ieads excepi |mmedtate!y followrng a d:scharge when Lhere

‘miay ke fiore rioise due’ 10 musclé tremors, especially it an elec-

frode is not in compiete contact wnth the skin. The use of a stan-
dard £CG cable also’ provides the choice of three different leads
for ECG source; Multi-Function elsctrodes provide only one.

" Apply Multi-Function slectrodes to the patient according to the
instructions on electrode packaging.

‘Ensure that the electrodes are in good contact with the patient's
skin and are not covering any part of any other glectrodes.

Connect electrades to the multi-function cable unless
preconnected.

i» ECG leads are g defibrillation protécted Type CF patient connection.

ioversion

I— Mutti-Function Electrodes are a defibrillation protected Type BF patient connection. o

Select Power On

Turn the selector switch to Power On. The ZOLL 1600 will power
on in semiautomatic mode.

The 1800 will beep 4 times to indicate power-on self-test has
passed. If the audio recorder is present, the unit will begin record-
ing audic data immediately.

Switch to Manual Mode

Turn the manual mode key clockwise. The 1600 displays a
message, "Tum Key To Confirm Manual Mode".

Turn the key clockwise again within 5 seconds to confirm manual
mode operation.

The 1600 will now be in manual defibrillation mode.

Verify that the patient requires a shock.

Select Desived ECG lead

Use the Lead button to select the desired lead. The lead selected ;
is displayed on the top of the monitor. o
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Press Sync Button

SYNC XXX J will display on the monitor,

An intensified dot or line will appear on the monitor at each de-
tected R-wave to indicate where discharge will occur,

Verify that the intensified dot or line marker is clearly visible on the
monitor and is consistent from beat 1o beat. If necessary, use the
Lead button or ECG Size button to select the fead which yields
the best display.

Verify Energy Level

| recorpeR
. Ob-0FF -

The energy level selected will be the level set when the 1600 is
powered on. This energy level is displayed on the monitor, SYNC
XXX J SEL. H necessary, change the defib energy level using the
Energy Select up A and down ¥ arrow buttons. The selecied
energy level is displayed digitally on the monitor,

If DEFIB XXX J SEL. appears, press the Syne button.

&) Charge Defibrillator

T =
:
mlﬂ]@ *STAND CLEAR"

. SYNG 200°J SEL. - | ok
o CHARGE— .o - |

Press the Charge button on the front panel. The "STAND CLEAR"
prompt will sound

After 6-10 seconds of charging to the selected energy level, a
distinctive audible tone will sound and the energy ready SYNC
XXX J RDY. will be displayed on the monitor. The defibrillator is
now ready.

To abort charging and increase or decrease the selected energy
after the Charge button has already been pressed, use the Energy
Select buttons to select a new energy level. Press the Charge
button again te charge the unit.

@ Discharge Defibrillator

Verify that no one is in contact with the patient,
monitoring cable or leads, bed rails, or any other
potential current pathway.

Verify again that the ECG waveform is stable and that 3 marker
pulse appears ONLY with each R-wave of the cardiac cycle.

Press and hold the Shock button until discharge occurs. The
defibrillator wili discharge with the next detected R-wave.

After each discharge, the 1600 revents ta standard {non-synchro-
nized} defibrillation. To reactivate sync mode, press the Sync
button again {The 1600 can be configured to remain in sync
mode for multiple discharges. Contact your Medical Control
Authority).

If additional countershocks are necessary, adjust the energy level
as necessary and repeat the procedure.
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An ECG LEAD OFF condition (if standard leads are selected as
ECG source) will prevent synchronized discharge.

Should you need to disarm the charged defibrillator (if
countershock is not needed), change the selected energy level
using the Energy Select bution. Any stored energy will be dis-
charged internally. The monitor dispiay will change to

SYNC XXXJ SEL.

If the defibriflator is not discharged within 60 seconds of reaching
the selected energy level, it will automaticaily discharge the stored
energy internafly.

During the 15 seconds just prior to this internal disarm, the charge
ready tone will beep intermittently. The charge ready tone will then
stop and the monitor message will be SYNC XXX J SEL.
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~ Noninvasive Temporary Pacing

-I ﬁ‘ |- Muiti-Function Electrodes are a defibrillation protected Type BF patient cornnection.

-i & ,_ ECG leads are a defibrillation protected Type CF patient connection.

The contrals and indicators described below are incorporated in
ZOLL 1800's equipped with an external pacer and operating in the
manuz!l mode. For other controls active in both semi-automatic
and manual modes see Sections 2 and 3.

1. Pacer Outpui mA

The Pacer Output controls the amount of current {mA) to the
pacing electrodes. For conscious patients it should be gradually
increased until capture is recognized. The output is displayed
digitally on the monitor.

2. Pacer Rate ppm

The Pacer Rate control sets the rate (in puises per minuie) at
which the PD 1600 will operate. It must be set above the
patient’s intrinsic rate in order for the pacemaker to provide
stimudation.

3. 4:1 Buiton

The 4:1 function is used optionally t¢ test for thresheld or to
determine the patient's underlying rhythm. When depressed, 3 of
every 4 pace pulses are suppressed. Releasing the control
causes the instrument to resume normal operation.
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Determine patient condition
following medical protocols

Prepare Patient

Remove alt clothing covering the patient's chest. Dry chest if
necessary.

Apply Electrodes

reont

R}\C) ]
LS

Attach ECG electrodes.

Apply Mulii-Function electrodes according to the instructions on
electrode pouch.

Ensure that all of the electrodes are making good contact with the
patient's skin and are not covering any part of any other elec-
frodes.

Connect electrodes to the ECG and Multi-function cables.

‘D  Set Pacer Output to OmA

=leb)

The ZOLL 1800 will prompt to switch to manual mode.

Switch to manual mode

Tum the manual mode key clockwise. The 1600 displays a
message, "Tum Key To Confirm Manual Mode."

Tum the key clockwise again within 5 seconds to confirm manual
mode operation.

Adjust ECG size and lead for 2 convenient waveform display.
Verify proper R-wave detection. The heari-shaped R-wave detec-
tor flashes on the moniior when proper detection of R-waves is
taking place.

Set Pacer Rate

Set pacer rate to a value 10-20 ppm higher than patient’s intrinsic
rate. i no intrinsic rate exists, use 60 ppm.
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Observe Pacing Artifacts
Pacing Below Threshold
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Observe the pacmg artifact (stimulus markers 71~ ) and verify that
it is well positioned in diastole.

Pacing Above Threshold
Effective pacing has been established.
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Increase pacer output mA untii stimulation is effective (captura),
Pacer autput mA value is displayed digitally on the lower right of
the monitor.

Q Determine Capture

Itis imporiant to recognize when stimulation has produced a
ventricular response. Ventricuiar response is normaily character-
ized by suppression of the intrinsic QRS complex. The following
traces are typical.

Effective Pacing
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Note negative R-wave and large T-waves.

Effective Pacing
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Note the widened positive QRS which looks like an ectopic beat.
A paced beat is by definition an ectopic beat,

rwmﬁnﬂ!i%?lﬁmmmumﬂ“ﬁ .

Effective Pacing

—— e Sl

Note the inverted T-waves and the absence of P -Waves.

Changing ECG leads and size can sometimes be helpful in deter-
mining capture,

Note  Shape and size of the stimulated waveforms can vary
depending onlead chosen; variation from patient to
patient can be expected.

@ Determine Optimum Threshold

The ideal output current is the lowest value that wili maintain
capture. This is usually about 10% above threshold. Typical
threshold currents are usually between 40 and 80 mA. The elec-
trode placement that offers the most direct current pathway to the
heart while avoiding large chest muscles wiil usually produce the
lowest threshold. Low stimulation currents produce less skeletal
muscle contraction and are better tolerated. Placement of the
electrodes will affect the current required to obtain ventricular
capture.

After adjusting the electrodes to determine the best focation for
optimum threshold, the area should be cleaned of salt or other

conductive materials (such as defibrillator gel). The electrodes

may then be secured.

U

4:1 Test Mode

The 4:1 test mode can be used optionally to test for threshold. In
this mode a stimulus is delivered to the patient approximately
every fourth pace beat. (The stimulus is demand-synchronized to
the patient’s intrinsic beat.) Releasing the control causes the
instrument to resume normal operation.

29



ZOLL 1600 Operalor's Guide

Thie message “PACER LEAD OFF” appears on the monitor (in
PACER CN mode) whenever the Multi-Function electrodes do not
make good skin contacl. “CABLE FAULT™ will be the monitor mes-
sage if the Multi-Function cable is riot connected propetly,

SPECIAL PACING APPLICATIONS
Standby Pacing

For certain patients at risk of developing symptomatic bradycar-
dia, & may be advisable to use the ZOLL 1600 in standby. When
used in standby mode, the 1600 automatically provides a pacing
stimulus whenever the patient's heart rate drops below a predeter-
mined level. To use the ZOLL 1600 in standby mode:

1. Estabiish effective pacing {see instructions on previous
pages). Note the mA output at capture and run an ECG strip to
document ECG morphology at capture.
2. Set the mA output 10% higher than the minimum mA output
necessary to efiect consistent ventricular capture.
3. Tumn the pacing rate below the patient’'s heari rate. This
suppresses pacing unless the patient’s own rate drops below
the set pacing rate. The pacing rate should be set at a level

. needed for adeguate cardiac output.
4, Check 1he ihreshoid penodccally

__Asyrichmnous Pacmg oL
The ZOLL 1600 15 a W[ demand paCemakEr#. : <ot U

most eﬁectlve desngn for Non:nvaswe Temporary Pacemakers o

Proper demand pacing requires a refiable high qualzty surface
ECG. f ECG electrodes are not available or there is some circum-
stance which prevents or interferes with the surface ECG, it may
be necessary to operate the pacemaker asynchronously.

To pace asynchronousty, simply detach the surface ECG elec-
frodes or remove the ECG cable and set the rate and mA at the

known capture level or high enough (100mA) fo presume capture.
You should be aware that there wilt be no ECG activity on the
ZOLL 1800 monitor and other means of determining capture such
as the patient’s pulse will be necessary. Asynchronous pacing
should only be performed in emergency situations where there are
no other aliematives.

Pediatric Pacing

Noninvasive pacing on pediatric patients is done in an identical
manner to adult pacing. Smafter size pediatric Multi-Function
Electrodes are available for patients less than 15 kg. Continuous
pacing of necnates can cause bums. If it is necessary to pace for
more than 30 minutes, cauticn and periodic inspection of the
underlying skin is strongly advised. Carefully follow all instructions
on electrode packaging. -
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Battery Management

Safe, reliable use of the ZOLL 1600 systern requires a well de-
signed battery management program o ensure that adequate
battery power is always available.

ZOLL Medical has developed the ZOLL Battery Management
Program. It includes information for determining your pariicular
battery requirements and program implementation steps to setup
a comprehensive, effective and safe program.

The 7 key steps to developing a battery program are:

A.- Obtaining proper equipment.
Plan to have a sufficient number of battery packs and charg-
ers 1o insure an adequate supply of fully charged primary use
and spare use batteries.

B. Assign a responsible individual.
Assign the responsibility to an individual who can oversee all
aspects of the program as weli as educate other ZOLL 1600
USErs.

C. Define battery exchange and charging routines.
Clinicaf and technical staff shoudd determine desired use
pattems and an optimurn sequence tc insure consistent
charging and exchange routines.

D. Ensure sufficient spare battery capability.
Afully-charged spare battery should be kept immediately
avatlable with the ZOLL 1600. The availability of more than
one spare battery is recommended in cases where prolonged
or repeated use of the device may be required, such as long
transport situations.

E. Develop backup procedures.
Procedures to maintain appropriate life support {such as
cardiopulmonary restscitation) should be pre-planned in the
event of a device failure and another battery or device must
be sought.

F. Test batteries regulariy.
Develop a testing schedule as part of your organization’s
battery management. The appropriate frequency of testing
depends on the age of the battery pack and the frequency
and type of use. As the battery ages, testing should be more
frequent since failure will occur rapidly at the battery’s end-of-
life. At a minimum, ZOLL recommends testing every three
months.

PD 4410 Batlery Pack

The ZOLL PD 4410 Battery Pack is a five-cell assembly of
sealed lead-acid baiteries specifically designed for use with the
ZOLL 800, 2000, and 1400 devices.

Lead acid battery packs require full recharging after use. Con-
tinuous short eycle recharging will result in reduced capacity and
early battery pack failure. '

Battery Life Expectancy

Frequency of use, number of batteties used for ZOLL 1600 op-
eration, and the pattern of discharging and recharging batteries
contribute 1o the Joss of battery charge capacity. Because of this
ZOLL recommends that operators replace and discard used bat-
teries on a preventive, scheduled basis. The most effective pre- .
ventive replacement interval should be based on anticipated use
patterns, batiery pack testing results and experience with the
device in actual operation. ZOLL recommends battery replace-
meni every eighteen months or sooner.

For more information about such a schedule, contact your ZOLL
Technical Service Representative.

Low Battery Message

As individual battery capacity diminishes, the amount of operating
time remaining after a 1600 LOW BATTERY message aiso dimin-
ishes. For newer or lesser-used batteries, the operating time
remaining after this waming will be significantly longer than the
operating time remaining on batteries having seen more use. In
either case, this warning will ultimately lead to defibrillator shut-off,
and consequently, the low battery should be replaced with a fully-
charged battery as soon as possible.

When a LOW BATTERY message is displayed on the 1600 moeni-
tor, replace the battery pack immediately to ensure continuous
operation. With a newer or lesser used battery the unit will beep
twice every 20 seconds before shutting off due to a low battery.

- N
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Changing the Battery Pack

The ZOLL 1600 is designed for quick removal and replacement of
the battery pack. To remove the battery pack, turn the unit off.
Insert a finger into the recess at the left end of the batiery pack,
press against the battery pack to disengage the battery pack
locking clip and lift the battery pack out. To instali a battery pack,
align the “D” shaped recess molded into the battery pack case
with the battery pack removal finger recess in the 1800. Set the
battery pack into the battery pack well. The shape of the battery
pack will allow the battery pack to seat itself. Turm the defibrillator
back on to the selected mode of operation.

It is recommended that the selector switch be turned to the OFF
position before changing the battery. The selector switch may then
be turned to the desired operating mode to resume operation.
This sequence is recommended as general good operating prac-
tice for any ZOLL device and is required to restart the device after
a LOW BATTERY shutdown has occurred. Note that some set-
tings, for example, alarm settings, lead selection, and ECG size,
may need to be restored from their default values when operation
is resumed.

Charging PD 4410 Battery Packs

P 4410 batteries are designed to be charged in a four-compart-
ment battery charger. They may also be recharged by other ac-
cessory chargers designed for use with ZOLL devices.

The fallowing general prac’nces will ensure ’rhe Iongest life from '
PD, 44‘1 0 Battenr Packs

A Charge battenes completeiy Whena baftery pack exchange is
o reqmred place & fully-charged batiéry in'the ZOLL 1600, 18 an
emergency, if no fully-charged: baiteries are avallable; a par- -
tmily-charged baﬂery may be used, but may result in very short
1600 operating times. i a pamally-charged battery is used,
compiete a full charge cycte before it§ next use. Repeaied use
after partial charging will quickly diminish the battery's charge
capacity, shortening the life of the battery.

B. Do not leave batteries uncharged. Once a battery is remioved from
the 1600 it should be immediately placed in a charge or test well.
tdle batteries will lose some of their charge and may suffer dam-
age to charge capacity i left in a discharged state.

C. Do not discharge batteries completely. Battery iiie will be im- ~
proved it batteries are recharged before complete discharge of

| P@W&ﬂf@harges’ AG 'P@wew@nas’ger L

capaciy.

D. Understand LOW BATTERY impfications. As individual battery
capacity diminishes, the amount of operating time remaining
after a 1600 LOW BATTERY message also diminishes. For
newer or lesser-used batteries, the operating time remaining
after this warning will be sigrificantly longer than the operating
time remaining on batteries having seen more use. In either
case, this wamning wili ultimately lead to defibrillator shut-off,
and consequently, the low battery should be replaced with a
fully-charged battery as soon as possible.

E. Test batteries periodically. Your organization must determine an
appropriate testing schedule. Adherence to this schedule is
critical in achieving satisfactory resuhts from your 1600 and
batteries.

F. Compiete a shift check of the device. Your 1600 should be
tested at the beginning of every shift. This procedure tests the
readiness of the unit itself. if the 1600 shows a LOW BATTERY
message during testing at the beginning of a shift, the battery
currently in use is close o depletion and should be replaced
and charged. The shift test does not test the battery for ad-
equate charge to suppori extended use of the unit, which can
only be determined by testing the battery in the PD 4420
Charger.

@. Implement a means of indicating the charge status of battery
packs. An effective battery management program inciudes a
method of visually determining whether a battery pack is
charged and ready for use or is in need of charging.

Single Batlery Charger

The Single Battery Charger charges one battery to fufl capacity in
a maximumn of 24 hours while connecied 1o AC power.
Battery Support System

Battery pack charging and charge capacity evaiuation is easily
performed with the ZOLL PD 4420 Baitery Support System. Up fo
four baﬂery packs can be charged smu[taneousiy and testmg is a
simple one step operation.

M@@uﬁe
The ZOLL PowerCharger is an accessory for the ZOLL 1600 The
PowerCharger recharges the battery while instalied in the 1600

and provides operafing power to the instrument even if the battery

is removed. The PowerCharger is aftached 1o the rear of the 1600
and plugs into a standard AC outlet.

Additiorral battery and charging information can be found in the
PD 4420 Battery Charger Operator's Guide and the ZOLL
PowerCharger Operator's Guide. It is recommended you read
your charger instructions thoroughly.
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Section 6

Recommended Daily Checkout

Resuscitation equipment must be maintained to be ready for

immediate use. This section describes the post-cperation mainte-

nance and daily shift check you should perform on your ZOLL
1600. The maintenance ¢an be completed in a few minutes ang
requires an ECG simulator. it is important that recommended

post- operation checks be made after 1600 use since subsequent

users may not be able to check the unit before an emergency
situation.

At the end of the checkout procedure section is an Operator;s
Shift Checklist sheet for the ZOLL 1600. Copy and distribute this
sheet to all individuais responsible for 1600 use and readiness.

Unit Care

Caution

* Do not sterilize the ZOLL 1600.

> Do notimmerse any part of the 1600 in water,

* Do not use aicohol or ketones {MEK, acetone, efc.)
on the 1600.

* Avoid using abrasives {e.g., paper towels} on the monitor
wingow.

= Clean the ZOLL 1600 and cables with a soft cloth, mild
soap and water. The recorder parts should be cleaned with
a damp, soft cloth only.

Recommended DPaily Checkout

“

This brief checklist is intended for non-technical persennel.

it a problem is discovered during the checkout procedure, catl
ZOLL Technical Service.

More thorough checkout procedures and troubleshooting
information can be found in the ZOLL 1600 Service Manual,

1. Visual inspections

* Check that the unit is clean {with no fluid spills) and noth-
ing is stored on the unit.

* Inspect the unil and its accessories for physical damage,
Check ali cables, cords, and connectors for cuts in the
insulation, or bent and broken connector pins.

* Make sure that alf disposable supplies are available and in
proper condition, (ECG electrodes, strip recorder paper,
alcohol swabs, razors, antiperspirant, etc )

* Check that two sets of defibriliation electrodes or Multi-

Function efectrodes in sealed packages are available.
Check expiration dates.

*+ Check that an empty memory card is installed in the unit
and a second spare memory card is available.

* Checkthat a tully charged baltery is installed in the unit,

* Check that a fully charged spare batlery is with the unit.

Semi-Automatic Mode Testing
1. Power-up Sequence Check

Remove the memory card and install the Multi-Function cable
betore beginning tests. if the memory card is installed in the 160D
the following tests will be recorded but the available memory {on
the card) will be limited. It is recommended that another card be
installed before any further recordings are performed.

Turn the selector switch to Power On.

* Ad-beep tone indicates the power-up self-test is
completed.

2. Defibriltator Test

Attach the Multi-Function cable to the ECG simulator,

Set simulator to VF,

*+  Verify that within 30 seconds monitor displays CHECK
PATIENT and voice prompt "CHECK PATIENT® is sounded.

Press Analyze button

= Verify the unit charges to 200J or other preconfigured level.

* Verify PRESS SHOCK message appears and "PRESS
SHOCK" voice prompt is heard,

Press SHOCK button.

* The SHOCK XX display message should change from
Oto 1.

* Iithe SHOCK XX stays at 0, contact your biomedical staff
or ZOLL Technical Service immediately.

3. Strip Recorder Operation Check {Opticnal

configuration)

Press the Recorder On/Off button.

While the recorder is running, press and hoid the Set up (A} arrow
and Set down (¥) arrow butions simultaneously.

* This will generate calibration pulses on the recorder paper
and CHT.

= Inspect the recorder waveform for uniformity and darkness.
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* Inspect for uniformity of annotation characters and com-
pleteness of words.

*» Check recorder speed by verifying that a new calibration
pulse appears approximately every 13 small divisions
(13 mm).

= Check amplitude of recorder pulses 1o be 10 small divisions
{10mm).

Check for adeqguate supply of paper.

ANO PAPER message appears on the monitor when the strip
recorder is activated without paper. The strip recorder avtomati-
cally shits off when there is no paper.

Loading Strip Recorder Paper

Press the recorder door release button. The door and paper car-
riage wili tilt up.

Remove the empty or low paper roll.

Place a new roll of thermal paper between the two side knobs with
the paper coming off the top of the rolt and the grid facing down.

Pull enough paper off the roli so that the paper extends out of the
strip recorder when the strip recorder door is closed

Close recorder door.

Manual Mode Testing

Tum the selector switch to Power On. (Remove Memory Card)

A 4-beep tone indicates the power-up self-test is completed

Switch to manual mode after tming on the power to see the
foltowing:

° READY message will be displayed briefly, followed by
MOMITOR, in the iower left of the display screen.

« The ECG size should be 1x.

» ELECTRODES should be dzsplayed in the center of the
display screen.

« The: message ECG LEAD OFF will be displayed whenever
feads 1,1k, or I have been’ seiec‘ted and no ECG cabie has
been connecred or whenever the iead wures are not

- -attachedto a° patlent' ' e

° Press ECG Size and Lead buttons to verify the following
funct:ons .

- ECG Sizé for 5x 1.0 2.0x, 3.0%

¢ Lead Selectionfor), H, I, or ELECTRODES when Muﬂ:-
Function cable is connected.

4. Delivered Energy and Discharge Button Check

WARNING: Use extreme caution in performing the following
tests. Make sure that the Multi-Function cable is plugged
into the proper connector prior to discharging.

Install a Multi-Function cable.

_ Press th94 1 bl.tlen

Plug the Multi-Function cable into the MFC test port.
Tum the selector switch to Power On.
Switch the unit to manual mode.

Select 100J using the energy select up and down butions on the
front of the unit.

Press the Charge button.

+ Charge Ready tone sounds within 10 seconds.
= DEFIB 100J RDY on display.

Press Shock button.

* Verity the monitor displays a "Test OK* message.

5. Maintenance After Use

» Inspect the defibrillator cabies and electrodes for visible
damage.

* Review your inventory checklist for accessories and sup-
plies to ensure that all supplies are refilled and returned to
their proper place after each use.

* Be sure the battery pack is fully charged and replace if in
doubt.

* Be sure to keep the PD 4410 battery packs plugged into a
ZOUL charger whenever they are not in use. This will keep
the battery packs fully charged for future use. Battery
packs left uncharged for excessive periods (4 1o 6 months)
may become damaged and require replacement.

6. Pacer Accuracy (Optional configuration)

Tum the unit on in manual mode.
Tumn the selector switch to Pacer On.
Turn the Pacer Rate control ic 150 ppm,

Press the Recorder On/Off button to generate a strip.

» The pace pulses should cecur approximaiely every 10
small dmsnons (2 iarge divisions, 1 cm).

+ The frequency of pulses should decrease to 8 Iarge dw;- -
s:ons 4 cm per pulse S D

~ Tum the Pacer Output mA comrol to OmA

. There shou d be no PACE LEAD OFF message
» Remove pacer cable from the unit.

Slowly turn the Pacer Ouiput mA, contro! fo 15mA.
» The PACE LEAD OFF message should appear.
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*+ The PACE LEAD OFF message shoulgd appear.
Replace the memory card.

Setting Time and Date

Check the time and date on the recorder annotation or gointo
Clock Set mode. If they are not correct, set the time and date as
follows:

Turn the selector switch to OF.
Press an hold the Set bution on the top of the 1600.

With the Set button pushed, tum the selecior switch to the Power
On position. When the date display appears on the monitor, re-
lease the Set butten. Observe the DATE message on the lower
portiony of the screen with the current day flashing.

Use the Set up (&) arrow to increase the value and use the down
(¥} arrow to decrease the value. Observe that holding the &
arrow will increment repeatedtly while holding the ¥ arrow will
decrement repeatedly.

The range of acceptable values is 1 through 31. Set the value to
the current day.

Press the Set button again and observe that the month is now
flashing. Repeat above steps to set the correct month. The
range of acceptable values is JAN, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC.,

Press the Set bution again and observe that the current year now
flashes. Repeat above steps to set the correct year. The range of
acceptable values is 00 through 9.

Press the Set bution again. The DATE message is replaced by a
TIME message indicating the current hour and minute.

The displayed hour now flashes. Repeat above steps. The range
of acceptable values is 00 through 23 (military clock). Set the
value to the current hour.

Press the Set button again. The displayed minute now flashes.
Repeat above steps. The range of acceptable values is 00
through 58.

Press the Set button again. The lower portion of the screen re-
turns o the normal display.

If the ZOLL 1600 has a strip recorder, verify that the time and date
are set correclly by generating a strip chart recording. Press the
Recorder On/Off button and check that the strip chart is correctly
annotated with the current time and date, selecied ECG size,

gource, and heari rate.

Verify that the real-time clock is operating correctly by waiting for
several minutes before running the strip recorder again.

Note  Time and date may require resetting if the 1600 has
been without battery packs for more than 12 hours, or if the
instalied battery pack has been without a charge for more than
12 hours.

ZOLL 1600 Service

it the ZOLL 1600 fails any test, contact your biomedical staff or
calt Z0it Medical.

U.S.A. Customers

If your instrument needs service, refer to the ZOLL 1600 Service
Manual or contact ZOLL Service at 1-800-348-9011 {in Mass. 1-
§17-229-0020).

International Customers

If your instrument needs service, refer to the ZOLL 7600 Service
Manual or contact your nearest authorized ZOLL service cenler.
{Refer to page 8)
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Operator's Shift Checklist For ZOLL 16800 Semi-Automatic Mode &
L0LL 1600 Manual Mode

Recommended checks and procedures to be performed at the Date

start of each shift. For more detailed information, see the K
ZOLL 1600 Operator's Guide. L-ocation

Unit Serial Mumber

1. ZOLL 1600 Condition 1# Shift 2™ Shift 3™ Shift Remarks

Unit clean, no spills, clear of objects on top, case intact

2. Defibrillator Pads

Two sets present

Package sealed, with appropriate expiration date

3. inspect cables for cracks, brolien wires, connectors

A ECG electrode cable, connector

B Multi-function cable, connector

4. Batteries {2}

A Fully charged battery in unit

B Fully charged spare battery available

5. Memory Cards {2}

6. Disposable Supplies

ECG electrodes

Recorder paper

Alcohol wipes

Razors

m |Q [0 |jm )=

Antiperspirant

%. Unit Tests (See Section 6 of User's Guide)

Power Up Sequence Test

Defibrillator Test {Semi-Automatic Mods) -

Strip Recorder Operation Check {Optlonai)

Manud Mode lnspecilon Y

Delivered Energy and Dlscharge Button Check (Manual Mode)

MmO |0 |

Pacer Accuracy (Manual Mode Opbon)

7. Mainfenance After Use

8. Please check the appropriate box after each use of this checklist . Signature

No Action Required 1st

Minor problem(s) corrected

2nd

Disposable supplies replaced

3rd

Maior problem{s) identified - UNIT OQUT OF SERVICE
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Section 7

Troubleshooting

(Semi-Automatic and Manual Mode)

The troubleshooting guide provided on the following pages is intended for use by non-technical medical personnel during ZOLL 1600

operations. This section answers many of the common problems or

Automatic Mode and Manual Mode.

questions that arise during operation. This Section is divided into Semi-

f trouble persists after consulting this guide, contact the appropriate technical personnel or ZOLL Technical Service. A more detailed

troubleshaoting guide is found in the ZOLL 1600 Service Manual.

Semi-Automatic Mode
Defibrillator

Symptom

Recommended Action

1 ASTATUS XX message appears on monitor display.

1

Cortact ZOLL Technical Service Department immediately.

2 Deifibrillator won't charge (energy level does not
increment on dispiay).

L N o=

Check that Shock button is not stuck on.
Heplace battery pack.
Turn unit off, then turn on and restart protocol.

3 Charge time 10 360J exceeds 10 seconds.

[ -

Charge battery pack.

Normal, if operating in low battery condition {up tc 20
seconds).

Periorm defibrillator self test as described in Section 6. If test
fails, have the unit serviced promptly.

4 Energy will not discharge when SHOCK button is pressed.

Fifteen (15) seconds had efapsed after initial cha rge.
Energy was intemally discharged.

Unit not completely charged when SHOCK button is pressed.
Wait for ready message and ready tone.

No shock is advised.
Turn unit off, then turn on and restar protocol.

Perform defibrillator self test as described in Section 6. If test
fails, have the unit serviced promptly.

5 No apparent energy delivery to patient.

Check for CHECK ELECTRODES message on monitor.

Ensure proper placement and contact of Multi-Function
Elecirodes,

Under certain circumstances, some patients will not “twiteh”
when energy is defivered.

Tum unit off, then tum on and restart protocol.

Perform defibrillator self test as described in Section 6. If test
fails, have the unit serviced promptly.

6 NOISY ECG"
"RETRY ANALYSIS"

Check for proper application and adhesion of Multi-Function
Electrodes.

Check to make sure that nobody is touching the patient and
that the patient is motionless.
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7 "CHK. ELECTRODES" 1 Ensure proper placemént and contact of the Multi-Function
Electrodes and that the patient does not have excessive hair
beneath the electrodes. _

2 [f message persists, disconnect cable from electrodes and plug
cable into test connector. "CHK. ELECTRODES" message will
disappear.

Monitor

Sympiom Recommen dedAdfon.

8  Unit does not tum on. {No 4 audibie beeps). 1 Check that battery pack is properly instalfed.

2 Replace battery pack with a fully charged battery pack.

9 Unit turns on with 4 beeps, but no display on monitor. 1 Replace battery pack with a fully charged battery pack.

2 Option to Display ECG may be turned off (Check with your
Medical Control Authority)

10 if a STATUS XX message appears on monitor display. 1 Contact ZOLL Technical Service immediately.

11 SET CLOCK message appears on the monitor display. 1 Reset time and date information. (See Section 6.)

12 ECG LEAD OFF message appears on the monitor display. 1 Check that the ECG cable is connecied to patient and
instriment.

2 Check that ECG electrodes are not dry.
3 Replace ECG cabie.
13 Poor ECG signal level, calibration pulse normal 1 Ensure ECG electrodes are not dried out and are making

(18mm @ 1mV)

goecd contact.

2 Apply new electrodes using different placement.

Strip Chart Recorder

14

15

16

Symptorn

Recommended Action

NO PAPER message appears on monitor.

1 Recorder out of paper.

2 Remave paper, check paper type, check recorder for paper
jam, reload paper.

-3 Recorderneedsreplacement, - ..o e o

Recorder makes a stuttering sound when activated,

1 Check paper path of recorder for paper jam.

Light of poor quality tracings/annotations on paper.

1. ERSUre comectpaperis nuse. . .. - .. ... ...
2 Ensure paper is installed grid side against recorder print head.
3 Recorder print head requires cleaning {trained perscanel only).
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Manual Mode
Noninvasive Pacing

WARNING

Be sure that pacer cuiput current {mA) is set 1o “0mA” when connecting or disconnecting a patient from the ZOLL 1600.

Symiptom

Recommendead Action

1 PACERLEADS OFF message appears on monitor display.

1

Check that Multi-Function Electrodes are connected to
appropriale cable.

2 Ensure elecirodes are not dry. Do not use ECG or
defibrillator gel.

3 Replace electrode if necessary.

4 Ensure good electrode-to-patient contact—no buckiing or
falling off.

> Check integrity of Multi-Function Cable - plug into test
connector attached to the multi-function cable. PACER
LEAD OFF message should disappear.

& Replace Multi-Function Cable.

2 No stimulus marker present on ECG trace dispiayed 1 Ensure ZOLL 1600 is in PACER ON mode.
on monitor . L .
"o 2 Ensure pacing rate (ppm) dial is set greater than patient rate.
3 Noventricutar capture beat after stimulus marker on 1 Check for pulse of patient,
G itor display.
ECG monitor display. 2 Increase output current level.

3 Change ECG Lead select,

4 Review pacing electrode placement,

5 Verify that pacemaker is delivering the proper current using
the ZOLL NTP 4450 Pace Check, or have appropriate
technical staff check output.

4 Patient on Standby pacing gets paced intermittently. 1 I ECG lead wire comes off, pacer will automatically pace
asynchronously,

2 Check ECG electrede conpection and placement.

3 Check ECG cable for damage.

4 Patient R wave-io-R wave interval varying. Pace rate close to
patient rate.

5 Hearlrate is 0 with proper pacing capture displayed 1 Check patient’s pulse.
on ECG race. 2 Change ECG size.
3 Change ECG Lead seiection.
€ Bedside/Central Station monitor display becomes 1 Patients cannot be “double patch™ ECG monitored while
erratic when pacing. pacing.
Pefibrillator
Symiptorm Racommended Action
7 ASTATUS XX message appears on monitor display. 1 Contact ZOLL Technical Service immediately.
8  Defibrillator won’t charge (energy level does not 1 Check that Shock button is not stuck on.
i di .
increment on display) 2 Replace battery pack.
3 _Tum unit off, then on and restart protocol
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8  Charge time to 360J exceeds 10 seconds.

Charge battery pack.

2 Normal, if operating in fow battery condition (up to 20
seconds).

3 Have device serviced.

10 Energy will not discharge when SHOCK button is pressed.

Sixly (60} seconds had elapsed after initial charge.
Energy was intemally discharged.
Device Is in SYNC mode and no QRS complex is detected,

Unit not completely charged when SHOCK button is pressed.
Wait for ready message and ready tone.

5 Tum unit off, then on and restart protocol.

= W =

11 Unable to SYNC cardioversion discharge.

Ensure SYNC is displayed on monitor.

2 Check for SYNC marker (high intensity dot or fing on R-Wave).

i not present, change ECG size, lead selection, or electrode
placement. )

3 Alter ECG placement.

12 Noapparent energy defivery fo patient.

1 Check for CHECK ELECTRODES message on monitor.

2 Ensure proper placement and contact of Multi-Function
Elecirodes.

3 Under certain circumstances, some patients will not “twitch”
when energy is delivered.

4 Turn unit off, then on and restart protocol.

5 Perlorm defibrillator seff test as described in Section 6. If test
fails, have the unit serviced promptiy.

tMonitor

Symptom

Recommended Action

13 Unit dees not tum on. (No 4 audible beeps).

1 Check that battery pack is properly installed.
2 Replace battery pack with a fully charged battery pack.

14 Unit turms on with 4 beeps, but no disptay on monitor.

T Replace battery pack with a fully charged battery pack.

2 Option to Display ECG may be turned off {Check with your
Medical Control Authiority)

15 -If a STATUS XX message appears 6h monitor display.

1 Contact ZOLL Techn'ical Service Department immediateiy.

16 SETCLOCK message appears on the monifor display.

1 Reset '?"iﬁ'ié'"é‘n'ci‘_.c'.lé__E-l_r!.for!n_ati_on.-.(ﬁ.é@ Section 6.) ..

17 ECG LEAD OFF message appears on ihe monitordisplay.

1. Check that ihe ECG cable is connected to patientand .

instrument.

|2 Checkthat ECGelectodesarenotdry.

3 Replace ECG cable

18 Poor ECG signal level, calibration pulse normal
f10mm @ 1mV).

1 Chznge ECG size,
2 Changeto anotherlead - §, 11, 11, or ELECTRODES.

3 Ensure ECG electrodes are not dried out and are making
good contact.

4 Apply new electrodes using different placement.
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19 No systole sound (beat detection} or hear rate and 1 Pafient heart rate less than 20 BPM.,
flashing heart are not being displayed on monitor. )
2 Increase beeper volume on top of unit.
3 Change ECG lead selection.
4 Change ECG size.
S Alter ECG electrode placement,
20 No sync marker displayed on ECG monitor signal or 1 Ensure "SYNC” is displayed on the monitor,
rder printout, or intermittently displayed on R-wave. .
recorder printout, or interm y displayed on ave 2 Change ECG size.
3 Change ECG lead selection.
4 Alter ECG electrode placement.
Strip Chart Recorder
Symptorn Recommended Action
21 NO PAPER message appears on monitor. 1 Recorder out of paper.

2 Remove paper, check paper type, check recorder for paper
lam, reload paper.

3 Recorder needs replacement.

22 Recorder makes a stuttering sound when activated. 1 Check paper path of recorder for paper jam.

23 SYNC marker (1} not annotating at top of paper 1 Ensure SYNC is dispiayed on the monitor.

2 Ensure high intensity dot or line is displayed on ECG signat
on moritor.

3 Change ECG lead selection
4 Change ECG size.

& Change electrode placement.
6

Paper toe narrow. It should be 50mm wide.

24 Light or poor quality tracingsfannotations on paper. 1 Ensure correct paperis in use,
2 Ensure paper is installed grid side against recorder print head.

3 Recorder print head requires cleaning (trained personnel only).
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Appendix

Medical Report Capability

The ZOLL 1600 medical report capabiltiy automatically records
incident information for subsequent review and archiving. Data is
stored on a removable PCMCIA data card {memory card) for
downloading to a properly equipped personal computer. {See the
ZOLL Data Control System for information on PC equipment
requirernents and data retrieval procedures.) Stored data can also
be downloaded to a PC via a ZOLL 1600 to serial port cable con-
nection.

The medical report capability begins recording when the 1600 is
turned on and continues until the unit is turmed off. Patient ECG,
unit status, date, time and 1600 control settings are recorded.
Audio recording via a micraphoene located on the front of the 1600
is a configurable option on properiy equipped units.

Data recorded during an incident is retained on the memory card
untii erased. Shutting the 1600 off with the memory card instalied
or removing the memory card from the unit will not erase the
data.

PCMCIA Data Card

The memory card is a self contained electronic storage device
similar to a floppy disk. Do not subject the card to extreme tem-
peratures, do not immerse the card in liquids, do not place the
card near magnetic objects and do not place heavy objects on
the card. Protect the connector located on one short edge of the
card from physical damage.

Contact ZOLL Technical Service Department for the current fist of
supported PCMCIA cards.

Up to two hours of incident data (ECG and unit status) or up to
one hour of incident data and simultaneous audio recording can
be stored on one 4 megabyte memory card. ZOLL recommends
that a spare memory card is always kept with the 1600 and that
the memery card is changed after each incident.

Installing the PCMCIA Daia Card

PORCY Cad Siot

Labed ontop

Check that there is no physica! damage te the connector edge
and that the connector edge is clean and free of dirt and debris.
Insert the memory card into the siot located in the middle of the
1600. The tabel side shouid be up. Shde the card into the unit until
it is firmly seated in the card slot.

To remove the card, it the card slightly and pulf the card out of
the unit. If the memory card is removed while the 1600 is on, the
unit will still operate properly but no event information will be
recorded.

Transferring Data to a PC with a
PCMCIA Data Card Reader

ZOLL Data Control software must be installed on the PC 10 access
any information transferred from the medical report
capability.

Remove the data card from the ZOLL 1600. Inseri the card into
the PCMICA data card reader on the PC. See the ZOLL Data
Controf Guide for instructions on information retrieval procedures
and PC eqguipment requirements,
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Downloading Daia to a PC via Serial
L iralc

ZOLL Medicat Report software must be installed on the PC to
access any data downloaded from the medical report capability.
{See the ZOLL Data Control System for information on PC equip-
ment requirements and data retrieval procedures.)

Check that there is enough storage space on the personal com-
puter to held the data from the memory card. The minimum free
hard disk space is 4 megabytes.

At the end of the transfer the display indicates the 1600 has sue-
cessfully downloaded all the information stored on the memory
card. Press F4 to erase the memory card or press F2 to exit the

Connect the serial cable to the serial port on the front of the 1600 downioad without erasing the card. Erasing the memory card

and to the PC serial port. permanently removes all memory card information. To save the

Check that the electrodes are not connected to a patient (or simu- memory card information after a successful download, press F2. »
lator) or that the Multi-Function cable is not connected to the The card may then be removed from the 1600. )

ZOLL 1800. }f an attempt is made to enter download mode with
the elecirodes connected to a patient {or simulator) and the Multi-
Function cable connected o the ZOLL 1600, the unit wili gc nto
semi-automatic mode and the efror message, "REMOVE ELECT"
will be displayed.

Check that the correct memory card is instalied in the ZOLL 1800.

Press and held the F1 button on the top paned of the . . _— .
. . . ] I F4 is pressed, a display message indicates the card is being
1600 while turning the selector switch to Power On. The following erased

message will appear on the display. i

'DOWNLOAD MO

INSERT NEXT CARD

Release and press Ft again {o confirm downloading. i F1 is not Mernory card has been erased and is now ernpty and can be used
pressed within 10 seconds, the 1600 will return to normal opera- again to record a different incident.
tion in semiautomatic mode.

It there is a probiem with the memcry card erasmg procedure the
above message dlsplays on the screen. Press F1 to exit or insert
another card.

) ear on the dtsplay, _the unit will beg:n fo .
mi ng rnay take several mlnutes

. TOCONTINUE . -

DOWNLOAD _PRESS F2TO EXIT ;

o cancel the download press F1. To confirm the download abon,
press Ft again. This will stop the data transfer. Press F3 to cancel To save the memory card information after a successful downioad,
the abort request. The 1600 will continue to download the data. press F2. The card may then be removed from the 1600 and a

A2



£Z0LL

new card inserted for downloading or you may exit the download-
ing sequence.

 ORPRESSF{ =

. TOENTER -~
. SEMI-AUTO MODE. -

Press F1 forthe 1600 to return to normal semi-automatic
operation.

Error Messages

The above message appears if there is no memory card installed.

Foliowing each message is a list of available options.

CARD PREVIOUSLY:

The recorded information on the card has already been down-
lbaded 16 a PC. The information can be downloaded again if
necessary.

" REPLACECARD
-~ OR -
© PRESSF1-- .-
. TOEXT -

The memory card installed in the 1600 is empty.

PRESSF1
'TOEXIT' .

The card is a configuration card and rot a memory card.

REPLACE CARD

DWNLOAD ABORTED
.. PRESS
F2 TO SKIP CARD k
- F3TO

If anin progress download is interrupted because the Mernory
card has been removed or dislodged the above message is
displayed.

- F2 O SKP cAhD
. RTORETRY .

The card has damaged data and cannot be downloaded.

- DWNLOAD ABORTED
L. PRESS
- F2TOSKiP CARD
FSTORETRY. -

The PC has aborted the download.

* CORRECT FAU.L_ e

. PRESSF1
. TORXT.

The above message occurs if there is a serial fauit. This indicates
there is a problem with the cable, the cable connection, or the PC.
Following each message is a list of available options.
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Appendix

Strip Chart Recorder Operation

SummaryReport

Strip Recorder Operation

Ifthe ZOLL 1600 is configured to automatically generate strips,
the strip chart recorder will automatical by run for 15 seconds after
a defibrillator discharge or a heart rate alarm in manual mode.
This configuration is seiectable (See Appendix D).

ANO PAPER message appears on the monitor when the Strip
Chart Recorder is activated without paper. The strip chart
recorder automatically shuts off when there is no paper. Press the
Recorder OnvOff button 1o start the strip chart recorder again after
loading new paper. {(See Section 6 for paper replacement}

The following annctations are printed on the top of the strip chart:

1. ANALYZE ECG: Printed when the Analyze button is pressed.

2. CHECK ELECTRODES: Printed when a poor connection of the -

Multi-Function Electrodes is detected.

3. ANALYSIS HALTED: Printed when the analysis is halted due
1o a fault condition.

4. NOISY ECG: Printed when excessive noise is detected.

5. SHOCK ADVISED: Printed at the end of user-initiated analysis
when a shockabie rhythm has been detected.

6. NO SHOCK ADVISED: Printed at the end of user-initiated
analysis when no shockable rhythm has been detected.

u!»:

Printed at the end of each 3-second analysis sub-interval.

8. “”: Printed immediately foliowing the last 3 second interval.
Three characters are printed immediately following the 4~
indicating the resuits of the analysis for the 3 analysis sub-
intervals. A“ indicates a shockable sub-interval while g
indicates a non-shockable intervai.

9. " Indicates a non-shockabile interval. {See 8 above.)

Summary Report

The Summary Repori aliows the operator fo siore and later re-
trieve a printed copy of critical ECG event information. The ZOLL
1600’s internal memory automatically records significant events.
The Summary Report records all associated event information
including 1800 control setlings, patient ECG, time, and date. The
Summary Report functions independently of the Medical Report
Capabifity to store these events.

The foliowing events will trigger Summary Report to record infor-
mation:

*+ Activation of the Heart Rate Alarm.

* Initiating analysis of the ECG.

= Discharging the defibrillator,

* Tuming strip chart recorder on {or on and then off in rapid
sequence}.

* CHECKPATIENT message {when continuous analysis indi-
cates a shockable condition).

* Pressingthe "F" keys

* Entering Pacer Mode

* Entering Manuai Mode

A Summary Report (header only) is stored when the unif is first
powered on. The report will only be stored if the unit has been off
for more than 10 seconds or was previously in configuration or
download mode, and put into semi-automatic mode.

Summary Report records each event in chronological order and
will store up to 33 defibrillation or 70 non-defibrillation avents. All
event data will remain in memory and be accessible until the 1600
has been off for five minutes or the data is manuzlly erased.

Ifthe memory is fulland a strip chart recorder is installed, a
REPORT FULL message will appear on the monitor and no fur-
ther events will be recorded until the current memory is erased.
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Summary Report Formats

The Summary Report first prints an overview of ali events currently stored in memory
including total number of defibriliation shocks delivered, total pacing time {cumuiative),
the time that the 1600 was turned on (or the start time of the next report, if a report has
just been manually erased), time of last event, and the date. 1t leaves space for patient
name and cornments.

All segments have vertical dashed cut lines every 8.5 inches to facilitate easy mounting
on 8.5" x 11" paper. On the last event recorded, SUMMARY COMPLETE will be printed
at the bottomn left of the strip chart.

Defibriliation Format

Summary Repon records B seconds of pre»shock and 8 seconds of post-shock panent
ECG data. I also records ]oules se!ected Syne {;f on, mcludmg sync andlcator marks)
ECG lead, ECG size, tlme and date.
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Analyze Format

Summary Report records 6 seconds of pre-analysis patient ECG and 8 seconds of
post-analysis ECG with the annotation SHOCK ADVISED or NO SHOGK ADVISED.

The following Summary Report formats are available in manual mode only.

Pacgr On Format

Summary Report records 6 seconds of pre-Pacer On patient ECG. Also recorded is the
ECG lead, ECG size, patient's heart rate, time and date.

After establishing a paced rhythm, tumn the recorder on briefly to record the paced
rthythm in Summary Report.

Heart Rate Alarm Activated Format

Summary Reponr records 6 seconds of pre-alarm patient ECG. Also recorded is the
ECG lead, ECG size, patient's heart rate, time and date. If the pacer is on during this
event, the pacing rate and pacing current is also recorded.

ZOLL
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Recorder On Format

Summary Report records 6 seconds of patient ECG stored pricr to recorder activation.
Also recorded is the ECG lead, ECG size, patient's heart rate, time and date. ¥ the
pacer is on during this event, the pacing rate and pacing current is also recorded,

Continuous Analysis Report

Summary Report records 15 seconds of patient ECG data. Also recorded is the shock
count, ECG lead, ECG size, patient's heart rate, and noise events.

Print a Summary Report on the Sirip Chart Recorder

o retrieve recorded event reports, press the Summary button on the top of the ZOLL
1600. The strip chart recorder will print afl events in chronological order currently in the
1600°s internal memory.

if the strip recorder is on or the defibrillator is charging, the Summary button is inactive,

To stop printing a report, press the Summary bution again or turn the unit off. You may
print an unlimited number of copies of the report simply by pressing the Summary
bufton ence for each report and waiting until the printout is complete before pressing
the Summary buiton for the next copy.

The 1600 will intesrupt printing a report if the heart rate alarm activates, the Charge
button is pressed, or the strip chart recorder furns on. If report printing is interrupted,
press the Summary button again.

if the strip recorder is out of paper and 1he Summary buﬁon is pressed a NO PAPER

report.

Erase a Summary Report from the Sisip Chart
The report is automatically erased after 5 minutes when t may. _
be reconfigured 1o retain data as long as 90 minutes (See Apper_)dxx D} To _anually _ .f
erase all recorded summary mformanon press and hold the'Set up arrow button A

and Summary button simultaneously for 4 seconds. An ERASING REPORT message
will appear on the monitor.

Note that this does not affect the data stored on the PCMCIA card.
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Specifications

General

Size

Weight
Power

Warranty

Design Standards

Patient Safety

Environmental

Operating Modes

Pacemaker
Type

Pulse Type

Pulse Duration
Pulse Amplitude
Pacing Rate '
Qutput Protection
Pacer On

Pacer Electrodes

Defibrillator
Waveform

Qutput Energy

Energy Selection

Charge Time

10.7 ¢m high x 33.5 cm wide x 31 ¢m iong
{4.2in.x 13.21in.x 12.2 in).

5.9 kg. {13 Ibs.) with Multi-function cable.
Sealed lead acid battery - 2.0V/cell, 5 cells - wired in series.

In North America: 1 year, including use of a loaner.
Outside North America: consult ZOLL authorized representative.

Environmental tests include the following: RF immunity per IEC 801-3
to 20V/M, EMI emissions per CISPR 11 class A, Vibration per JEC 68-2-6 and
1EC 68-2-34, Shock per [EC 68-2-27, and moisture per IEC 529 standard IPX4.

All patient connections are isolated.

Temperature: 0°Cio 55°C {operating). -20°C to 70°C (storage and shipping).

Humidity: 5% to 95% relative humidity, non-condensing.
Semi-Automatic (default mode)

Manuat

Diagnostic

Configuration

VVI demand; asynchronous (fixed rate) when used without ECG leads.
Rectilinear, constant current.

40 milliseconds.

Variable to 140 mA.

Variable frorm 30 to 180 ppm.

Fully defibrillator protected and isolated.

Message display on monitor.

Spectlically designed adult anterior/posterior pre-gelled ZOIL electrodes,
packaged in pairs. ZOLL pediatric electrodes are also available.

Damped sinusoid.

Selectable at 2, 3, 5, 7, 10, 20, 30,
50,100, 150, 200, 300, 360 joules.

Control on unit front panel.

Less than 10 seconds. Depleted battery packs will resuit in a longer
defibrillator charge time.

"HOTE: Specifications subject to change without netice.

ZOLL. PO, statpacr, PowerCharger, Connecthlamn, Smartdlanms, ZOLL Data Contro! Solwate, Speed Pack and Preccnnect are wademarks of ZOLL Medical Comporation.
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Delivered Energy Display

*Synchronized Mode

Charge Controls

Multi-Function Electrodes

Monitor and Display

Patieni Connection

input Protection

Bandwidth

Display Format
Screen Type

Screen Size

Sweep Speed
Viewing Time

Heart Rate

*Pacer Cutput Current
*Lead Selection
*ECG Size

*Alarm On/Oif Status
ECG Lead Faul

*Pacer Electrode Fauit

Defibrillator Elecirode Fauti

Recorder Paper Jut

. de.ééﬁe'ry-.\féﬁége. :
*Stri_# Remrﬂer
Papef

Speed

Delay

Annotations

Writing Method
Print-out Modes

Automatic Function

CRT monitor displays delivered energy.

Synchronizes defibrilfator puise to patient's R-wave. SYNC message
displayed on menitor. Masker on monitor and on recorder paper identifies
R-wave.

Control on front panel.

Specifically designed pre-gelied ZOLL electrodes, packaged in pairs, can be
used in the anterior/posterior or anterior/anterior position.

Adult StatsPadz Electrodes with pre-connect {12 pairfoox} 8900-4003
Adult Radiolucent Multi-Function Electrodes (12 pairbox} 8900-2755
Adult Multi-Funetion Electrodes (12 pairbox) 8900-2055
Pediatric Multi-Function Electrodes {8 pair/box] 8900-2065

Via 3 lead ECG cable and electrodes. Lead configuration selectable by front
panel swiich.

Fully defibrilfater protected. Special circuit prevents distortion of ECG by pacer
pulse. '

0.5-35 Hz {-3dB) standard - .05-35 Hz Diagnostic (optionaf).
Neon-fade, moving trace.

High resolution CRT dispiay.

4.5 inches diagonally (56 mm x 86 men, viewing area).

25 mm/sec.

3.4 seconds.

Digital display on monitor 0-300 bpm + /- 5%,

Digital display on monitor 0-140 mA.

Display on monitor.

5, 1.8, 1.5, 2.0, 3.0 crvmv - display on monitor.

Display on menitor. User selectable, High 60-280 bpm, Low 20-100 bpni.
Message display on monitor.

Message display on monitor.

Message display on monitor.”
Meséége dis.;:'»lai},.r on honiicr. o

Standard 40 mm thermal (grid width). 50 mm [paper width).
25 mm/sec.

6 seconds,

‘Time, date, defib energy, heart rate, pacer output, QRS sync marker, ECG
size, lead, alam, defib test OK/Fail.

High resolution, therma! array print head.
Manual or automatic - user configurable.

15 second recording initiz*ed by alarm conditions and defibrillator discharge.
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PCMCIA Card
Capacity

"Audio Recording
Battery Packs
Type

Voltage

Recharge Time
Service

Low Battery indicator

Cperating Time

Chargers

" Indicates optional features

Standard series Il flash card - 4 megabyte or 2 megabyte

Digital compressed audio data

Rechargeable, sealed lead acid

2.0 V/cell; 5 cells wired in series.

Charging systems require differert charging times. See appropriate operator's guide for more information.

Battery pack is easily removed as a unit.

Message displayed on monitor and 2-beep low battery tone sounds once a minute. For a new battery
pack in good cendition, the 1600 will beep twice every two seconds for the last 20 seconds before shut-
off due to LOW BATTERY. The time from dispiay of the LOW BATTERY message until the instrument
shuts down wili vary depending on the battery pack condition. For a new battery pack (fully charged
prior to initiating battery pack operation), the message display-to-shut down time will be approximately
40 minutes in monitor mode. Defibrillator charge time may be extended when battery packs are
depleted.

3C defibriliator chargings to maximum energy (360J), or 2 hours of continuous monitoring.

Use ZOLL PD 4420 Battery Support Systemn, ZOLL PowerCharger™ or ZOLL supplied single battery
charger only for proper operation. See Battery Support System Qperator's Guide for detailed
informatien about battery charging and capacity evaluation. See PowerCharger™ QOperator’s Guide for
detailed information about operation with AC line power.
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Appendix

Configuration Mode

The ZOLL 1600 is designed with several user configurable fea-

tures to allow each operator(s) to set the device according 1o their Power On.

preferences.

A configuration strip can be printed without entering configuration
mode by pressing and holding the SUMMARY and VOLUME

DOWN ¥ butions for four (4) seconds while tuming the unit to

This section lists the configurable features, the defauit sellings

and a description of the option. Some features are available to
manual mode operators only.

General
Feature Option Defautt
Selected Language English, French, Japanese Engiish
Motch Filter 50, 60 Hz 60 Hz
Summary Report erase delay 5, 15, 30, 80 min. 5 Min.
Serial Baud Rate {bps) 9601, 19200, 57600, 115200 bps 57,600 bps
Allow card erase without download Yes/No No
Display Elapsed Time Yes/Mo Ne
Semiautomatic Mode
Feature Option Default
Eﬁergy ievel: Shock 1 50, 100, 150, 200, 300, 360 J 200 4
Energy level: Shock 2 50, 100, 150, 200, 300, 360 J 200J
Energy level: Shock 3 50, 100, 150, 200, 300, 360 J 360 J
Auto Analyze 3 Times Yes/No No
‘NO SHOCK ADVISED" "NO SHOCK ADVISED” *NC SHOCK ADVISED"
Prompt "CHECK PULSE"
BOTH
“CHECK PATIENT" "CHECK PATIENT® “CHECK PATIENT"
Prompt "PRESS ANALYZE"
Display ECG in semiautornatic mode Yes/No Yes
Display Heart Rate in semiautomatic mode Yes/No No
Record Card Data in Monitor Mode Yes/No Yes
Manual Mode
Feature Option Default
Automatically Generate Strips Yes/No Yes
Retain Sync after Defib Yes/No No
Initial QRS Volume Of/linchanged Unchanged
Voice Prompts in manua! mode On/Oft On
Audic Recording Enabted in manual mode On/Oif On
ECG Recording Enabled in manual mode* On/Cif On

* This only applies to devices containing software release 2.07 ar greater.

[
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ppendix
Algorithm Accuracy

Sensitivity, specificity, false positive rate and positive predicitivity

i Sensitivity =
are expressions of the accuracy of an ECG analysis system when
compared with clinicians or experts. The specifics of computa-
tions are detailed below. The accompanying data details the Specificity =

accuracy of the algorithm as tested by independent investigators.

- False Positive Rate =
Algorithm Sequence of Events:

1. The aigeritm divides the ECG rhythm inte 3-second segments. Positive Predictivity =

2. The algorithm filters and measures noise, ariifact, and baseline
wander.

3. The algofithm measures baseline content ('waviness' at the
correct frequencies-frequency demain analysis) of signal.
4. The algorithm measures QRS rate, width, and variability.

5. The aigorithm measures amplitude and temporal reguiarity
{auto-correlation’) of peaks and troughs.

6. If 2-out of-3 are shockable then "SHOCK ADVISED". Aigorithm
sequence thus takes approximately 9 seconds.

Clinical Performance Resulis

Applications: # of analysis # of patients
316 194
Shackable Rhythms
Overall Sensitivity 95.7%
Positive Prediciabifity 100.0%
Non-shockable Rhythm
Overall Specificity 100%
Faise Positive Rate 0%

2 0! "corrct shock” deginions by atgorthm
Talal # of thylhms tor which a shock is chinically advised

 of "coniee ng shock” degizions by glgorithm
“Fetal £ of thythms for which no shock is chnically advised

P « decisi .
Tolal 4 ol thythms {or which no shock ks chnically advised

= ol “zorr o v Algo !

Takal # of thythins for which shock = advised by wit

E1
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Waveform Information

General

The ZOLL 1600 produces the foliowing defibriflation waveforms
when discharged into 25, 50, and 100 ohm loads at maximum
energy. Each major vertical division equals 2 milliseconds.

Dischérge into a 25 ohm load

1000 Voits / Division

[ N N

2 Milliseconds f Division

Discharge into a 50 ohm load

1000 Volis / Division

2 Milliseconds / Division

F1
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Discharge inte a 100 ohm load

UQ[S|AId / SHOA DOGL

2 Milliseconds / Division
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OPERATOR’S MANUALS

ZOLL 1600 #9650-0021 & 1700 #9650-0058
INTRODUCTION This addendum provides information describin g the operation
of the ZOLL 1600 & 1700 devices. Please read this update

carefully and add or change the affected pages of your
mannals.

Please note the following changes:
ZOLL 1600 (#9650 — 0021)

Section 2: “Semiantomatic Defibrillation”: Step 3 “Prepare Patient” ( Page 14)

CHANGE FROM: . If the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.
CHANGE TO: If the patient has excessive chest hair, clip it to

ensure proper adhesion of electrodes.

Section 3: ‘“Manual Mode Defibrillation”: Step 3 “Prepare Patient” ( Page 22}

CHANGE FROM: If the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.
CHANGE TO: If the patient has excessive chest hair, clip it to

ensure proper adhesion of electrodes.

Section: 3: “Synchronized Cardioversion”: Step 3 “Prepare Patient” ( Page 24 )

CHANGE FROM: If the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.
CHANGE TO: If the patient has excessive chest hair, clip it to

ensure proper adhesion of electrodes.

ZOLL 1600 (#9650 — 0021) and ZOLL 1700 (#9650 — 0058)

Section 1: *“ Warnings””: “Operator Safety” ( Page 6)

CHANGE FROM: * Do not discharge with paddies or electrodes shorted
together or in open air. Stand clear of patient when
defibrillating.

CHANGE TO: @ Do not discharge with electrodes shorted together or in

open air. Stand clear of patient when defibrillating.

Sheet 1 of 3 9652 - 0220 Rev A






: , 3: “Manual Mode Defibrillation”: Step 7 “Charge Defibrillator’ ( Page 23 )

CHANGE FROM: After 6-10 seconds of charging of the selected level, the
DEFIB XXX J RDY message displays on the monitor. A
distinctive charge ready {continuous) tone sounds. The
defibrillator is now ready.

CHANGE TO: After charging to the selected energy level, the DEFIB XXX I
RDY message displays on the monitor. A distinctive charge
ready (continuous) tone sounds. The defibriflator is now ready.

Section 3: “Synchronized Cardioversion’: Step 9 “Charge Defibrillator” ( Page 25 )

CHANGE FROM: After 6-10 seconds of charging to the selected energy level, a
distinctive audible tone will sound and the energy ready SYNC
XXX JRDY. will be displayed on the monitor. The
defibrillator is now ready.

CHANGE TO: After charging to the selected energy level, a distinctive
audible tone will sound and the energy ready SYNC XXX J
RDY. will be displayed on the mouitor. The defibrillator is

now ready.

Section 7: “Troubleshooting”: Step 3 ( Page 37)

CHANGE FROM:
Symptom Recommended Action
3 Charge time to 360J exceeds 10 1 Charge battery pack.
seconds 2 Normal, if operating in low battery
condition (up to 20 seconds).

3 Perform defibrillator self test as
described in Section 6. If fails, have
the unit sexviced promptly.

CHANGE TO:
Symptom Recommended Action
3 Charge time to 360J exceeds 10 1 Charge or change battery pack.
seconds 2 Normal, if operating in low battery
condition or battery with disninished
capacity.

3 Perform defibriliator self test as
described in Recommended Daily
Checkout Section. If fails, have the
unit serviced promptly.

Sheet 2 of 3 9652 — 0220 Rev. A






Section 7: ¢ Defibrillator”: Step 10 ( Page 40)

CHANGE FROM:

_Symptom

Recommended Action

Charge time to 360J exceeds 10 seconds.

1 Charge battery pack.

2 Normal, if operating in low battery
condition (up to 20 seconds).

3 Have device serviced.

CHANGE TO:

Symptom

Recommended Action

Charge time to 360J exceeds 10 seconds.

1 Charge or change battery pack.

2 Normal, if operating in low battery
condition or battery with dimvinished
capacity. -

3 Have device serviced.

Appendix C: “Defibrillator”: ( Page C1)

CHANGE FROM: Charge Time
CHANGE TO: Charge Time
Sheet 3 Qf 3

Less than 10 seconds. Depleted
battery packs will result in a longer
defibrillator charge time.

Less than 10 seconds with a new,
fully charged battery. Use of
batteries with diminished capacity
will result in a longer defibrillator
charge time.

9052 - 0220 Rev A






OPERATOR’S MANUALS

ZOLL 1600 #9650-0021& ZOLL 1700 #9650-0058

INTRODUCTION This addendum provides information describing the operation
of the ZOLL 1600 & 1700 devices. Please read this update
carefully and add or change the affected pages of your

manuals.

Please note the following changes:

ZOLL 1600 (9650-0021) and ZOLL 1700 (9650-0058)

Section 7 : “TroubleShooting” : “Strip Chart Recorder” ( Page 41)

ADD the following information as step 25 on page 41.

Symptom

Recommended Action

25. Period (.) appears at the top of the paper.

This marker indicates the occurrence of a
recoverable recorder error. This error does
not affect the ability to deliver therapy. If
this error occurs repeatedly with use, contact
ZOLL’s Technical Service Department.

Sheet 1 of !

9652-0077 Rev A
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Anissue or revision date for this manual is shown on the back cover

in the event that three years or more have elapsed between this date and the product's use, contact ZOLL Medical Corporation
to determine if additional product information updates are available,

ZOLL, PD, stat-padz, PowerCharger, ConnectAiarm, SmartAlarms, ZOLL Data Control Software, Speed Packand Preconnect
are trademarks of ZOLL Medical Corporation.

Copyright 1995 by ZOLL Medical Corporation. Al rights reserved. Printed in U.S.A.
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Section 1
General Information

Product Description

The ZOLL 1600, designed for EMS and hospital use, is a semizutomatic defibrillator with a non-tade monitor
and a medica} report module. The ZOLL 1600 may be equipped with optional neninvasive pacemaker,
annctating strip chan recorder, manual mode of operation, audio recorder and telecommunication ports. Power
is provided by a rechargeable battery pack or an optional AC Adaptor/Charger.

The ZOLL 1800 may operate in two user selectable modes. in semiautomatic mode, the operator selects ECG
analysis and the ZOLL 1600's integrated algorithm analyzes the patient's ECG through'a pair of disposable
defibrillation electrodes which are also used to deliver defibrillation shocks or pacing stimult. The ZOLL 1800
analyzes the patient's ECG, determines if a shockable arrhythmia is present, charges and prompts the operator
to shock the patient. Configuration options aliow the operator to customize unit features according to local
protocols.

The ZOL1 1600 is easily switched from semiautomatic mode to optional manual mode with a keyswitch. In
manual rnode, the operator determines and delivers appropriate therapies. Noninvasive temporary pacing is an
availabie oplion in manual mode.

Patient ECG, unit status, operating and warning messages are displayed on the monitor. The ZOLL 1600 also
provides voice prompts via a speaker to alert the operator about patient ECG and unit status. The ZOLL 1600
performs self-diagnostic tests when the instrument is tumed on and pertodicatly during operation.

Defibrillation shocks are delivered to the patient via a single pair of anterior/anterior defib/monitoring electrodes
or anteriar/posterior ZOLL Muiti-Function Electrodes. Bath types of electrodes provide hands-off defibriliation
and ECG monitoring. In manual mode, Multi-Function Electrodes may also be used for noninvasive pacing.
Standard ECG efectrodes may be used for patient ECG menitering in either semiautornatic or manual mode.

Aremovable PCMCIA data card begins recording ECG and machine data when the unit is turmed on. The
ZOLL 1800 will record and store patient ECG, system status and audio activity (optional}. Data stored on the
PCMCIA card can be reviewed and archived on a properly equipped personal computer.

An optional annatating strip chart recorder provides immediate event documentation as well as a summary
function.

The ZOLL 1600 uses ZOLL 4410 replaceable battery packs. The 1600 alerts the operator when the battery
voltage indicates inadequate capacity for continued operation, Battery packs are charged using ZOLL supplied
charging devices.

The ZOLL 1600 is intended for use in the semizutornatic moge by first responders and emergency medical
technicians certified by an appropriate federal, state or Jocal govemment authority. The ZOLL 1600 is intended
for use in manual mode by personnel certified to provide advanced life SUppoTt care by appropnate federal,
state or local authority.

The ZOLL 1600 is intended for use in the prehospitat emergency medical care setting, indoors and outdoors,
including first response vehicles, fire vehicles, basic and advanced level ambulances,
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How to Use This Banusl

The ZOLL 1600 Operator's Guide provides information
operators need tor the safe and effective use and care of the
1600, It is important that all persons using this device read
and understand all the information contained within.

This manual is organized for semiautomatic mode operators
and manual mode operators. If you will anly use the 1600 in
semiautomatic mode you do not need to read sections 3 2nd
4. If you will use the 1660 in manual mode, you must read
the complete manual. Section 4 and Appendix B describe
optional features. )f your device is not equipped with these
options, you do not need to read these sections.

Please read thoroughly the safety considerations and
warnings on page 6.

Pracedures for daily checlout and unit care are found in
Section 6.

Manual Updates

ZOLL Medical provides Manual Updates to inform customers of
changes in device information and use. The updates are maited
to each registered ZOLL 1600 purchaser automatically. All users
should carefully review each manuat update to understand its
significance and then file it in its appropriate section within this
manual for subsequent reference.

Unpacking

Carefully inspect each container for damage. I the shipping
container or cushion materiat is damaged, it should be kept uniil
the contents have been checked for completeness and the
instrument has been checked for mechanical and electrical
integrity. if the contents are incomplete, it there is mechanical
damage, or if the instrument does not pass its electrical self-test,
U.S.A. customers should cal! ZOLL Medical Corporation (1-800-
348-9011}. International customers shovid contact the nearest
ZOLE authorized representative. If the shipping container is
damaged also notn‘y the carner _

Accessarues Avaﬂable Separateiy

« . Adult, Mulii- Funcnon pacmgfdefrbniiatlon eieclmdes N

{12 pEi rfbox} : .
* Pediatric Multi-Function pacmgldehbnllatzon eiectrodes
(& panr!box) {For manual mode use only)
*  Mufti-function cable
= 3-lead ECG cable
° PCMCIA Data Card - {Package of two)
° Rechargeable battery pack
* PD 4420 Battery Support System
= Single Battery Charger
* PowerCharger AC Power/Charger Module
+ ECG Simulator

- m A_Itemating current.

* MFC Test Port
*  Qutput verification unit for noninvasive pacer
+ Service manual

Save ali shipping materials for future use.

Locate the battery pack and the battery charger supplied with the
unit. See Section 5 for battery charging and installation. Before
using, fuily charge the battery pack.

Symbols Used on the Equipment

Any or all of the following symbols may be used ir this manual or
on this equipment:

'}‘-Q Type B patient connection.

r Type BF patient connection.

Type CF patient connection.

"I i\ |_ Defibrillation protected Type BF patient
connection

E" Defibrillation protected Type CF patient
connection

‘ﬁ AFTENTION Refer to manual for more
2. information
=3 Fusible link.

Profective (earth} ground terminal

DANGER High voliage present

DANGER Risk of enploszon if usedi m 1he '
- presence of ﬂa rnable anesthenc:s

conformute Europeenne Cemphes with the
€€ ‘Medical Device Directive 93/42!EEC S
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Defibrifiator Function

Indications — Semiautomatic Qperation

The ZOLL 1600 is designed for use by emergency care personnel
who have completed training and cerfification requirements
applicable to the use of a defibrillator where the operator of the
device contrals the delivery of the shock to the patient, it is
specifically designed for use in early defibrillation programs
where the delivery of a defibrillator shock during resuscitation
involving CPR, transperiation, and definitive care are incorpo-
rated in a medically-approved patient care protocol.

The ZOLL 1600 must be prescribed for use by a physician or
medical advisor of an emergency response team.

Use of the ZOLL 1600 in the semiautomatic mode for defibrillation
is indicated on victims of cardiac arrest where there is apparent
lack of circulation as indicated by:

»  Unconsciousness

+ Absence of breathing

« Absence of pulse.

Contraindications — Semiautomatic Operation

Semiautomatic defibrillation is contraindicated on patients
showing the following responses:

» Consciousness

+ Presence of breathing

* Presence of pulse.

The ECG analysis may niot reliably identify ventricular fibrillation in
the presence of an implanted pacemaker. Inspection of the ECG
and clinical evidence of cardiopulmonary amest should be the
basis of any treatment of patients with implantable pacemakers.

Do not use the ECG analysis during patient movement on a
stretcher or in an ambulance or other conveyance. A patient
must be motionless during ECG analysis. Do not touch the
patient during analysis.

Bo not defibrillate pediatric patients {weighing less than 80
1bs./36 kg} in semiautomatic mode. (AHA standard)

Indications — Manual Operation

Use of the ZOLL 1600 in the manual mode for defibrillation is
indicated on victims of cardiac arrest where there is apparent lack
of circulation as indicated by:

* Uncornisciousness

» Absence of breathing

* Absence of pulse.

The ZOLL 1600 contains a standard DC defibrillator capable of
delivering up to 360 joules of energy. In manual mode, it may also
be used for synchronized cardioversion by using the B-wave of
the patient’s ECG as a timing reference.

This product is to be used only by qualified medical personnel for
the purposes of converting ventricular fibrillation and rapid
ventricular tachycardia 1o sinus rhythm or other cardiac rhythms
capable of producing hemodynamically significant heart beats.

inappropriate defibrillation or synchronized cardioversion of a
patient {e.g., with no malignant arrhythmia) may precipitate
ventricular fibrillation, asystole, or other dangerous arhythmias.
Defibriliation without proper application of eiectrodes may
be ineffective and cause burns, particularly when repeated
shocks are necessary. Erythema or hyperemia of the skin under
the electrodes often occurs; this effect is usually enhanced ajong
the perirneter of the electrode. This reddening should substantially
clear within 72 hours. ’

Defibriilator Output Energy

The ZOLL 1600 delivers up to 360 jouies into a 50 chm imped-
ance. The actuai energy delivered through the chest wall,
however, is controlled by skin impedances.

Synchronized Cardioversion

Applies to manual operation only.

Ventricutar Tachycardia (VT), atrial fibﬁllatiOn, atria) flutter and
other arrhythmias resistant to drug therapy require synchronizing
the defibriliator discharge with the ECG R-wave to prevent the
induction of ventricuiar fibrillation. In this case, a synchronizing
(SYNC) circuit within the instrument detects the patient’s R-
waves. When the Shock button is pressed and held, the unit will
discharge with the next detected R-wave, thus avoiding the
vulnerable T-wave segment of the cardiac cycle. A quaiified
operator must decide when synchronized cardioversion is
appropriate.

Pacemaker Function
Applies only to ZOLL 1600 configured with a pacemaker.

Noninvasive Temporary Pacing {NTP) is an established ard
proven technigue. This therapy is safe and is easily and rapidly
applied in both emergency and non-emergency situations when
tempoarary cardiac stimutation is indicated.

The ZOLL 1600 contains a demand pacemaker consisting of a
pulse generator and ECG sensing circuitry, The output current of
the pacemaker is continuously variable from 0 mA up to 140 mA
and the rate is continuously variable from 30 to 180 pulses per
minute {ppm).

The pacing output pulse is delivered to the heart via ZOLL Multi-
Funciion Electrodes placed on the back and the precordium.

The characieristics of the cutput pulse, together with the design
and placement of the elecirodes, minimize cutaneous nerve
stimulation, lower cardiac stirnulation thresholds, and reduce
discomfort due to skeleta! muscle contraction.
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Duning external pacing the unique design of the ZOLL 1600 allows
clear viewing and interpretation of the electrocardiogram (ECQ)
on the monitor without offset or distortion.

Proper operation of the ZOLL 1600, together with correct elec-
trode placement is critical ¢ obtaining optimum resulis, The
operator must be thoroughly familiar with these operating
instructions.

Intended Use — Pacemaker

This product may be used for cardiac pacing in conscious or

" unconscious patients for up to a few hours duration as an
altemative to endocardial stimulation. The purposes of pacing
include:

1 Resuscitation from standstill or bradycardia of any etivlogy:
Noninvasive pacing has been used for resuscitation from
cardiac standstill, reflex vagal standstili, drug induced standstll
{due fo procainamide, quinidine, digialis, B-blockers,
verapamil, etc.) and unexpected circulatory arrest {(due to
anesthesia, surgery, angiography, and cther therapeutic or
diagnostic procedures). it has also been used for temporary
acceleration of bradycardia in Stokes-Adams disease and sick-
sinus syndrome. It is safer, more refiable, and more rapidly
applied in an emergency than endocardial or other temporary
electrodes.

2 Asa standby when standstill or bradycardia might be expected:
As a stand-by when arrest or symptomatic bradycardia might
be expected, the external pacer is used especially in pace-
maker procedures (e.g., acute myocardial infarction, drug
toxicity, anesthesia, or surgery, especially when disturbances of
rhythmicity or conduction are present). Prophylactic placement
of endocardial electrode, which carmes risks of displacement,
infection, hemorrhage, embolization, perforation, phiebitis, and
mechanical or electrical stirnulation of ventrigular tachycardia
and fibrillation, can be avoided.

2 . Suppression of tachycardia:
An increase in heart rate from extemal pacing often sup-
presses ventricular, ectopm activity and may prevent
tachycardia. : °

Pacemaﬁer Cempﬁsc&uons

Ventncufar flbnllatson wtl! not respond to pacmg and requsres .
mﬂmedsate deflbnllanon The pailenfs dysryth mia must therefore
be determined rmmedsately, so that appropnate therapy can be
employed. If the patient is in ventricular fibriflation and defibrilla-
tionIs suceesstul, but cardiac standstill ensues (asystole), the
pacemaker should be used.

Ventricular or supraventricular tachycardias may be interrupted
with pacing but in an emergency or circulatory co[lapse, synchro-
nized cardioversion is faster and more certain, {See Section 3 for
Synchronized Cardioversion Procedure.)

Electromechanicat dissociation may occur following prolonged
cardiac amrest or in other disease states with myocardial depres-
sion. Pacing may then produce ECG responses without effective
mechanical contractions, and other treatment is required.

Pacing may evoke repetitive responses, tachycardia, or fibrillation
in the presence of generalized hypoxia, myocardial ischemia,
cardiac drug toxicity, electrolyte imbatance, or cther cardiac
diseases,

Pacing by any method tends to inhibit intrinsic thythmicity. Abrupt
cessation of pacing, particularly at rapid rates, can cause
ventricular standstill and should be avoided.

Moninvasive Temporary Pacing may cause discomfort of varying
intensity, which may occasionaily be severe and preciude its
cortinued use in conscicus patients. Similarly, unavoidable
skeletal muscle contraction may be troublesomne in very sick
patients and may iimit continuous use 1o a few hours. Erythema of
the skin under the electrodes often accurs but is inconsegquential.

There have been reports of burns under the anterior elee-
trode when pacing adult patients with severely restricted
blood flow o the skin. Prolonged pacing should be avoided

in these cases and periodic inspection of the skin is advised.

There are reports of transient inhibition of spontaneous respira-
tion in unconscious patients with previously available units when
the anterior electrode was placed too low on the abdomen.

This device may not be connected to internal pacemaker
electrodes in contact with the myocardium.

Pediatric Pacing

Pacing can be pesformed on pediatric patients (15kg or less)
using special pediatric Multi-Function Flectrodes.

Monitor Funciion

The ZOLL 1600 contains a non-fade moritor for observation of
ihe patient’s cardiac rhythms. The monitor displays the ECG in
moving trace mode at S_mm!sec fora penoci of 3 4 seconds }n____
addrtron the rno 'tord play_ :

o denbrrllator outpui mjoules .

number of shocks deilve ed d i

v operatzonal prompts messages and dlagnost:c codes ”

In manual mede the monitor displays:

* defibrillator output in joules

° hean rate, derived from measuring averaged R to R intervals.

* operational prompts, messages, and diagnostic codes
» ECGiead selections - |, 11, I, or ELECTRODES.

+ ECGsize- 5, 1.0, 1.5, 2.0, 3.0 crvmV

« pacemaker output in milliamps

Lo




The ZOLL 1600 has built-in protection circuitry that allows patient
monitoring to continue during a defibriliation attempt. Monitoring
eiectrodes may become polarized during defibriilator discharge,
causing the £ECG waveform to briefly go off the display area. High
quality silver/silver chioride (Ag/AgCI) electrodes minimize this
effect, and circuitry in the instrument will returs the trace to the
monitor display within a few seconds.

Medical Report Module

The 1800 stores event report data and provides convenient
means of iransterming the event 1o a database for review, training
or storage. The 1600 begins recording data when the unit is
tumed on.

Removable PCMCIA Data Card

A removable 4 megabyte PCMCIA data card stores up to two
hours of incident data (continuous patient ECG and unit status) or
up to one hour of incident data and simultaneous audio recording.
Data can be reviewed on a personal computer, {See Appendix A}

Strip Chart Recorder Function

A thermal strip chart recorder (optional) prints patient ECS, unit
status and event information. The reccrder operates in delay
made (i.e. ECG data is printed 6 seconds after its acquisition).
Certain events will start the recorder autornatically depending on
the configuration. Manual operation is controlied by the Reeorder
On/Cif button.

Summary Report

Summary Report allows the operator to store and later retrieve a
printed copy of critical ECG event information. The 1600 intemnal
memory automatically records defibriliation and cardioversion
segments, Pacer On mode, heart rate alarm, anaiysis initiation,
shock advised, no shock advised, and recorder activated ECG
events. The Summary Report records all associated event
information including 1600 control seftings, patient ECG, time and
date. (Refer to Appendix B for more information)

Electrode Options

ZOLL approved defibriliation only electrodes provide anterior/
anterior placement, hands-off defibrillation and ECG monitoring.
ZOLL Mutti-Function Electrodes provide anteriot/posterior
placement, hands-off defibrillation, synchronized cardioversion,
ECG monitoring ang noninvasive pacing.

ZOLL




ZOLL 1600 Operatar's Guide

Safety Considarations

Persons using the ZOLL 1600 should be appropriately trained, skilled personnei familiar with the use of this device. Training appropriate- o
ness, such as Basic Life Support, should be the determination of the prescribing physician. (The semiautomatic mede of operating the
ZOLL. 1600 reduces the Jevel of, but does not eliminate the need for training required 1o use the device.)

WARNINGS
General

* Federal {(U.S.A.) law restricts this device to use by or on the
order of g physician,

+ The use of external pacing/defibriliation electrodes and
adapter devices from sources other than ZOLL is not
recommended. ZOLL makes no representations or warran-
ties regarding the performance or effectiveness of its
preducts when used in conjunction with pacing/defibrillation
electrodes and adapter devices from other sources. If device
failure is attributable to pacing/defibrillation electrodes or
adapter devices not manufactured by ZOLL, this may void
Z0LL's warranty.

= Proper oparation of the ZOLL 1600, together with cormrect
electrode piacement is critical to obtaining the optimum
resuits. The operator must be thoreughly familiar with proper
ZOLL 1600 aperation,

* Do notuse the ZOLL 1600 in semiautomatic mode during
patient movernent on a stretcher or in an ambulance or other
conveyance. A patient must be motionless during ECG
analysis. Do not touch the patient during analysis. Cease all
movement via stretcher or vehicle to analyze the ECG. If
using the device in an emergency vehicle, bring the vehicle
to a halt before using the ZOLL 1600 in semiautomatic mode.

* The ZOLL 1800 is protected against interference from radio
frequency emissions typical of two-way radios and cellular
phones (digital and analog) used in emergency service/public
safety activities. Users of the ZOLL 1600 should assess the
device’s performance in their typical environment of use for
the possibility of radio frequency interierence from high-
power sources. Radio Frequency Interference (RF1) may be
observed as shiits in monitor baseling, trace compression,
or trarisiert spikes on the display, B

| ° . Keepafully charged spare battery pack with the ZOLL 1600 -~

at alt times. Replace the battery immediately when a low
battery '!'ﬁé"s_s'a'g.'j'é_'i”_s_'disp'iié}ec_i. B B

= Emergency defibriltation should be attempted only by
approptiately trained, skilled personnel who are familiar with
equipment operation. Training appropriateness, such as
Advanced Cardiac Life Support (ACLS) or Basic Life Support
{BLS) certification, should be the determination of the
prescribing physician. _

* Synchronized cardioversion should only be atternpted by
skilled personnel trained in Advanced Cardiac Life Support
(ACLS) and familiar with equipment operation. The precise

Operator Safety
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cardiac arrhythrnia must be determined before attempting
defibriflation.

Prior to attempting to periorm a sychronized cardioversion,
ensure that the ECG signat quality is good to minimize rigk of
sychronizing on artifact.

These operating instructions describe the functions and
proper operation of the ZOLL 1600. They are not intended as
a substitute for a formal training course. Operators should
attend a formatl training course conducied by an appropriate
authority.

Do not disassemble the ZOLL 1500. A shock hazard exists.
Refer ali problems to ZOLL Technical Service.

Follow ail recommended maintenance instructions. if a
problem occurs, obtain service immediately. Do not use the
ZOLL 1600 untit the unit has been inspected by the appropri-
ate personnei.

Do not install batteries into Monitor/Defibrillators when
storage may exceed 99 days. Battery damage may occur.
Do not use the ECG out signal as a sync pulse to another
Defibrillator because of the delay in the signal path.

Do not use the ZOLL. 1800 in the presence of flammable
agents (such as gasoline}, oxygen-rich atmospheres, or
anesthetics. Using the instrument near the site of a gasoline
spill may cavse an explosion.

Do not discharge with paddles or electrodes shorted together
or in open air. Stand clear of patient when defibriliating.
Warn all persons in alteridance of the patiert io STAND
CLEAR piior io defibrillator discharge. =~ 7 7 o
Do not use the inst:urt}ent nea;’_q'r_jwéthin puddles of water.

Do not fouch patient, or any equipm
patient other than the defibriliator du

Do not touch the gél'l_'é'd'-éfeé 6f"tﬁé“:éi'é6't_r¢{déé whtlepac'"g -

Excessive body haif o wetsweatyskm may interfere with
electrode adhesion. Remove the hair and/or moisture trom
the area where the slectrode is to be attached.

Do not discharge the defibrillator except as indicated in the
instructions. Do not discharge the defibrillator if the elec-
trodes are not properly placed on the patient.

The user must check that the eguipment functions properly
and see that it is in proper condition before being used.
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WARNINGS (Continued)

» Disconnect any other medical electrical equipment that is
not specifically defibrillation protected from the patient prior
to defibriflation.

Patient Safety
+ Do not defibriifate pediatric patients {(weighing less than 80
lbs./36 kg) in semizutomatic mode (AHA standard).

* The ZOLL 1600 detects ECG electrica signals oniy. It will not
detect a pulse. Always verify rate and pulse by physical
assessment of the patient. Never assume a rate disptay |
indicates a patient has a pulse.

* Use only high guality ECG electrodes. ECG electrodes are
for rhythm acquisition only. Defibriflation or pacing cannot be
accomplished with ECG electrodes.

+ Do not use electrodes with gel that is torn or split from the
foil.

Mutti-Function electrodes should be used no longer than
eight (8} hours for continuous pacing.

Pacer output current (mA} must be set to OmA when
connecting and disconnecting a patient from the ZOLL 1800.
Prolonged pacing (in excess of 30 minutes), particutarly in
neonates and adults with severely restricted blood flow, may
cause bums. Periodic inspection of the underlying skin is
recommended.

internal implanted pacemakers may cause the heart rate
meter to count the pacemaker rate during incidents of cardiag
arrest or other arrhythmias. Pacemaker patients should be
carefully observed, Check the patient's pulse; do not rely
solely on heart rate meters. Dedicated pacemaker detection
circuitry may not detect and display all implanted pacemaker
spikes; patient history and physical exam are important in the
determination of the presence of an implanted pacemaker.

Restarting the Device

Certain events require the ZOLL 1600 to be re-started after it has
shut off or become inoperative. One example is when the battery
runs down and the unit shuts off. The selector switch should
always be turned 1o the OFF pesition before removing the battery.
The selector switch may then be tumed to the desired operating
mode to resume operation after insertion of a new battery. This
sequence is needed to restart the device, and can also be used to
clear some "Status XX" messages, if immediate use of the device
is required. Note that some setiings {for example, alarm settings,
lead selection, ECG size) may need to be restored from their
default values when operation is resumed.
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FDA Regulations

Tracking

Federal law (21 CFR 821) requires tracking of defibriilators. As an
owner of this device, you have the responsibility under this law to
notify ZOLL Medical Corporation if this product has been re-
ceived, fost, stolen or destroyed; or has been donated, resold, or
ctherwise distributed to a different organization.

If any of the events described above occur, please contact ZOLL
Medical Corporation in writing with the following information:

1. Onginator's organization- Company name, address,
Contact name and Contact phone number

2. Part number/Model number and Serial number

3. Disposition of device (e.g., received, lost, stolen, destroyed,
distributed to another crganization)

4. New location and/or Organization (if different from number 1
above) - Company name, address, contact name, and
contact phone number

5. Date change took effect

€. Other information or comments

Please address your information to:

ZOLL Medical Corporation

32 Second Avenue

Burington, MA 01803-4420

Attn: Tracking Coordinator

Fax §17 272-5578 Phone 617 229-0020

Motification of Adverse Events

As a health care provider, you may have responsibilities under the
SMDA, for reporting to ZOLL and possibly to the FDA the
occurrence of certain events. These events, described in 21 CFR
Par 803, imciude device refated death and serious injury or
itness.

In any event, as part of our Quality Assurarice Program, ZOLL
should be notified of any device failures or malfunctions. This
information is required to assure that ZOLL provides onty the
highest quality products.

Warranty (U.S.4. Oniy)

{a} Z__QLI_. Medical Corporation warrants io the Customer that from

the date of instaliation, or thirty (30} days after the date of
shxpment from ZOLL Medical Co-porahon s famlﬂy whlchever ﬁrs‘
Beows, the Equ:pment (other than’ accessones ‘and eiectrodes) '
wilt be free from de‘fects in material and workmanshlp l.mdF'.r
normat use and service for the penod of one (1) year. Accessories
and electrodes shall be warranted for 90 days from date of
shipment, During such period ZOLL Medica! Comporation wiil, a
no charge to the Customer, either repair or replace (at ZOLL
Medical Corporation’s sole option) any part of the Equipment
found by ZOL1. Medical Corporation to be defective in material or
workmanship. If ZOLL Medicat Carporation’s inspection detects
no defects in material or warkmanship, ZOLL Medical
Comoration’s regular service charges shalt apply. (b) ZOLL
Medical Corporation shalt not be responsible for any Equipment
defect, the failure of the Equipment to perform any specified

function, ar any other nonconformance of the Equipment, caused
by or attributable to: (i) any modification of the Equipment by the
Custamer, unless such modification is made with the prior wntte
approval of ZOLL Medicat Corporation; (i) the use of the
Equipment with any associated or complementary equipmenit,
accessory or software not suppiied by ZOLE Medical Corporation
{iii} any misuse or abuse of the Equipment; (iv) exposure of the
Equipment to conditions beyond the environmenta, power of
operating constraints specified by ZOLL Medical Corporation; or
{v) installation ar wiring of the Equiprent other than in accor-
dance with ZOLL Medical Corporation’s ingtructions. (c) This
warranty does not cover items subject to normal wear and burnout
during use, including but not limited to tamps, fuses, batteries,
patient cables and accessories. {d) The foregoing warranty does
not apply to software included as part of the Eguipment {(including
software embodied in read-only memory, known as “firmware™). (e}
The foregoing warrarty constitutes the exclusive remedy of the
customer and the exclusive liability of ZOLL Medical Corporation
for any breach of any warranty reiated te the Equipment suppiied
hereunder. THE WARRANTY SET FORTH HEREIN 15 EXCLUSIVE AND ZOLE MEDICAL
CORPORATION EXPRESSLY DISCLAIMS ALL OTHER WARRANTIES WHETHER WRITTEN,
ORAL. IMPLIED. OR STATUTQRY. INCLUDING BUT NOT UMITED TO ANY WARRANTIZES
OF MERCHANTABILITY OF FITNESS FOR A PARTICULAR PURPOSE,

For additional information, please calt ZOLL Medical Corporation
at 1-800-348-9011 (in Massachusetts: 1-617-229-0020). Intema-

tional customers should call the nearest authorized ZOLL Medical ™

Corporation service center.
Service

The ZOLL 1600 shouid provide trouble-free operation without
periogic caiibration or adjustment. Appropriately trained and
qualified personnel should perform periodic routine tesis of the
device to verily proper operation. (See Section 6.} Refer to the
1600 Service Manual for semi-annuai tesis to be performed on the
device.
U.S.A. Customers
Should the ZOLL 1600 require service, it shouid be refurned, in its
ongmal container, to same address I:sled in prev;ous columi,
Azin: Technical Sﬂmce Depanment
Loaner instruments are available for use while repa:rs are bemg
completed. To requesl Ioan equ:pment coniact ZOLL Medzcal at

-800—348-9011 (rn Massachusetts 1-617-220- -Q020), Picase try
to have the iollowing information available to expedite service:

+ The unit senial number,

= Adescription of the problem.

* The name of the department where the equipment is in use.

* Sample ECG strips documenting problem (if available).

* A Purchase Order to allow tracking of loan equipment.
International Cusiomers
Should the ZOLL 1600 require service, it should be retumed. in i.
original containes, to the nearest authorized ZOLL Medicat
Corporation service center.

B




Section 2

Operating Controls and Indicators

Semiautomatic Mode

-| ﬁ‘ I— Muiti-Function Eiectrodes are a defibrillation protected Type BF patient connection.

“’I v |— ECG leads are a defibrillation protected Type CF patient connection.

The controls and indicators described are active in semiautornatic
mode. Also described are the optional strip chart recorder con-
trols. Many ZOLL 1600 features and controls are user
configurable to better facifitate local protocols. Some configura-
tion options affect controls and indicators. See Appendix D
for additional information.

1. Selector Switch
The selector swiich powers on the unit.

if the selecior switch is turned to Power On and only the ECG
cable is connected, the 1600 will operate in monitor made only.

The device will always power on in the semiautomatic mode. To
select manual mode, the manual mode key must be usad after the
unit has been tumed on.

2. Analyze Button
AnANALYZE ", message appears on the monitor when the

unit is ready for aclive analysis mode. Pressing the Analyze
button iniiates an active analysis causing the unit to analyze
the patient ECG and determine if a shockable rhythm exists. If
a shock is advised, the 1600 will charge to the preconfigured
energy level and prompt the operator te shock the patient.

3. Energy Select Button

A set of up-down arrow buttons located on the front panel allow
changing the preconfigured defibrillator energy level. Pressing
the up A button will increase the energy leve! to the next
preconfigured energy level and pressing the down ¥ arrow
button will decrease the energy level to the next preconfigured
energy level. (200J and 360 are the preconfigured {default)
energy levels available in serniautomatic mode.) The energy
level selected is displayed on the monitor. These up-down
arrow buttons are disabled after the 1600 begins charging
preventing further changes in the selected energy.
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4_Shock Buiton

The Shock button is active only after the ECG analysis has been
completed and a shockable rhythm has been detected. The
monitor displays the message PRESS SHOCK ™. Pressing and
holding the Shock button delivers the shock.

The shock button is operationai for 15 seconds after the
defibrillator is charged. i the button is not pressed within the
15 second interval, the energy is discharged internally and the
PRESS SHOCK ™, message disappears.

5. Event Keypad

The 4 keypad buttens, F1, F2, F3, F4, control medicat report
modute data downloading functions, and event annotation.
{Sae Appendix A}

6. PCMCIA Dats Card

A ZOLL recommended PCMCIA card should be instafled in the
memory card slot during device operation. The PCMCIA card
stores patient ECG, 1600 status and optional audio data. The
data can be retrieved via a personal computer. (See Appendix A)

7. Multi-Function Cable Connector

The Multi-Function ¢able connector on the right front of the ZOLL
1600 is used to connect the Multi-Function cable 10 the instru-
ment. -

Multi-Function Cable (Not Shown)

Connects the ZOLL Mulfti-Function Electrodes or defib only elec-
trodes to the 1800. To instafi the cable into the 1600, simply plug
it into the connector. To remove the cable, depress the biack
button on the cable and pull the cable out of the unit,

8. ECG Cabie Connector

Used to connect a standard 3-lead ECG cable and electrodes to
the 1600. The cable is keyed.

Q. Commumca‘tions Pori

The communications port (RS -232} is used to transrer recorded -
:nc:dent (ECG and audio} data from the. medrcai report module -

{memory card) 10 the ZOLL Data Comrol System (See Appendnx :

10. Volume

The Voiume controi a!lows aud!o Ie\rel adjustmem of the voice
prompts. The voice prompts cannot be made inaudible even if the
volume is twrned to the minimum setiing. The QRS beep is inau-
dible in semiautomatic mode. (The charge ready and warning
beep voiumes are not adjustable.)

11. Battery Pack

The ZOLL 1600 uses a rechargeable, sealed lead-acid battery
pack (PD 4410). '

12, Speaker

The speaker provides audic prompts to reinforce monitor mes-
sages. The volume is adjusted by the Volume control.

13. Set

This control is used to set the time. The up A button increments

the displayed value. The down ¥ button decrements the dis-
played value (See Section 6).

Sirip Chart Recorder Controls

The following controls are active only if a strip chart recorder is
installed.

14. Recorder On/Off

Press this button and the strip chart recorder starts, press again
and the recorder stops.

15. Summary
Initiates the print out of Surnmary reponts. (See Appendix B)
16. Paper Compariment

Opens the strip chart recorder paper storage compartment, (See
Section 8)

Audio and Monitor Display Messages

The ZOLL 1600 uses both audic and visual prompts to present
critical information to operators. (The following information de-
scribes the 1600 default configuration. If your device has been
custom configured some of the information may be different.
Check with your Medical Control Authority.)

There are 8 voice prompts used in semiautornatic mode. These
prompts are accomparnied by a message displayed on the moni-
tor. The voice prompts are given only once, but the monitor contin-
ues to display the message until new action is taken by the
operator or the device status changes.

The ZOLL 1800 aiso provides a beeper tone to indicate unit sta-
tus. Four beeps immediately after turning the 1800 on signifies the
self diagnostics are complete and 1600 is ready for operatlon
Additional tone signals are described later. e R

The display has fields whare' messages appear The messages
that appear depend upon the. funcnons Ihe 1600 :s perform ng,

~ themode selecied, and the'__"C'__v'_'_ form

The 1600 will attemate[y display two dlfferem messages in the
same field of the monitor when two cond:t:ons are detected at the
same time. For example, a "LOW BATTERY" message may after-
nately display on the same line of the monitor as a "CABLE
FAULT” message.

The upper portion of the monitor displays the elapsed time (if
enabled) and the number of shocks delivered during the incident
{SHOCKS: XX). The center portion of the monitor displays ap-
proximately 3.4 seconds of ECG trace and the lower portion of the
menitor displays operator prompls, energy levels selected, bution
function iabels and error messages.

i0
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Additional unit status information is also displayed on the monitor.
See sections 6, 7 and appendices A, B, and C.,

Operating Messages

Following are monitor displays and voice prompts that can occur
during ZOLL 160G use. Each subsequent paragraph contains a
brief explanation of the message (and applicable user action if
necessary).

ANALYZE

if the 1600 has been turned on with Multi-Function or defibrillation
electrodes atitached to the patient, the monitor will display an
analyze prompt.

ANALYZING ECG/STAND CLEAR

(]]BJ} “STAND CLEAR"

it

This message appears after pressing the Analyze button. It indi-
cates that an aclive ECG analysis is starting. Touching or moving
the patient can create artifact that interferes with the analysis
process. Remain clear of the patient until after the shock has
been defivered or no shock advised is determined.

ANALYZING ECG
- XXX J-
CHARGING

i A
%r
i

ANALYZING ECG/CHARGING

Active analysis is still in progress and a potentially shockabie
rhythm has been detected. The current charge level and a
message that the 1600 is charging are displayed.

SHOCK ADVISED/CHARGING

SHOCK ADVISED '

Bl

J

Active analysis determined that a shock is advised. The selected
charge level has not yet been reached. The curmrent charge level
and & message that the 1600 is charging are displayed.

PRESS SHOCK

SHOCK.ADVISED
XXX JRDY.
PRESS SHOCK—q.

Active analysis determines that a shock is advised. The selected
charge level is ready to be delivered and a message to press the
Shock button is displayed. Pressing and holding the Shock button
on the front panei delivers the shock to the patient.

The 1600 provides a continuous 10 second steady tone after the
defibritiator is fully charged. Afier the 10 seconds the unit will beep
intermittently for & seconds. If the Shock button is not pressed
during this 15 seconds the unit will discharge the energy intemally
and the PRESS SHOCK ™), message will disappear.

RELEASE SHOCK

RELEASE SHOCK ) SHOCK

XXX J SEL
i the Shock button is pressed during charging (before the XXX J
RDY) message, a RELEASE SHOCK message is displayed and
the 1600 beeps. i the Shock button is not released and remains
depressed for 15 seconds the unit discharges the energy inter-

(i)

13
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naily. If the Shock button is released before 15 seconds has
elapsed the PRESS SHOCK 7, message will appear and the
shock can be delivered.

SHOCKS: XX

Indicates the number of shocks that have been delivered by the
1600 during this incident. Resets to 0 after the 1600 has been off
for more than 10 seconds. {This alows for replacing a battery and
stili maintaining shock number information).

NO SHOCK ADVISED
K during active analysis no shockable rhythm is detected this
message will appear.

=S

A 10 second message indicating the 1600 has cornpleted an
active analysis of the patient and has not detected a shockable
rhythim. Press the Analyze button to stari another active analysis
or perform other actions as specified by the treatment protocol.
ELAPSED TIME

OXUSEL

ANALYZES T

i)

When enabled, this feature indicates the elapsed time from when
the unit is first turned on. It is displayed in the upper ieft corner of
the CRT display in both Semi-Automatic and Manual modes. The
elapsed time is displayed in MM:SS form up to 99:59. If the unit is
on for over 100 minutes, the elapsed time will roff over to 0. The

stapsed time will be maintained for up to 10 seconds after power
down. This will give the operator adequate time to change the
battery without resetting the elapsed time,

MONITOR

This screen appears when the patient ECG cable is connected to
the ECG input connector and the mulii-function cable is not
instailed. The MONITOR message is displayed as well as the
patient ECG waveform. The AUTO message indicates the 1600
has selected lead Il and set the ECG size avtomatically {L.ead and
ECG size cannet be changed by the operator).

Warning Messages

Warmning messages prompt the operator fo check the patient or the
1600, the electrodes and/or connections.

Note: The ZOLL 1600 does not warn the operator of patient
asystole, as it is not a shockable rhythm,

NOISY ECG

e

AS second NOISY ECG message alternating with a RETRY .
ANALYSIS message is displayed when the 1600 detects a noisy
ECG signal. Check and adjust elecirode placement and cable
connections to help elirninate the source of noise. Press the Ana-
lyze button again to begin active analysis.

12
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CHECK PATIENT

g 1SS

CHECK PATIE
XXX J SEL
ANALYZE“T

The 1600 detects a shockable rhythm during continuous analysis
(i.e. without initia{ing an analysis). The prompt is given only when
the 1600 first detects a shockable rhythm or if the rhythm goes
from non-shockable to shockable. The screen message persists
as long as a shockable rhythm is being detected. Press the Ana-
lyze button to activate the defibrillation functicns.

CHECK ELECTRODES

"CHECK
ELECTRODES"

The Mutti-Function defibriliation electrodes are no longer properiy
attached to the patient or the cable connections have become
loose. Check that the electrodes are making good contact with the
patient’s skin and that the cables are all securely connected. The
voice prompt will not sound if the electrodes were not previously
connected to the patient.

CARD FULL

. ("]D) "MEMORY
- CARD FULL ) CARD FULL

A
=
v

The PCMCIA Data Card is full. No more data wili be stored on the
card but the ZCLL. 1800 will continue to operate. This prompt is
only given when the 1600 Is not analyzing o charging. Insert
another card or print event data on strip chart recorder {if S0
_equipped ).

CHECK CARD

The memory card is not installed or not seated property in the
unit. A"REPLACE CARD" message will appear on the screen
when the wrong card type is installed or the card is defective. The
ZOLL 1600 will operate, but no data will be stored. This prompt is
only given when the 1600 is not analyzing or charging.

LOW BATTERY

e

This message indicates the battery charge is low. Immediately
replace the battery with a fully charged spare battery.

CABLE FAULT

"BEEPER
TONE"

This message indicates the connection from the Multi-Functicn
cable and the unit has been interrupted.

13
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When using the ZOLL 1600 in the seriautomatic mode, this sec-
tion describes the recommended method of operation. if your local
protocol requires a different procedure, follow that protocol.

In semiautomatic mode, pressing the Analyze button causes the
1600 to perform an active analysis of the patient's ECG and deter-
mine if a shockable rhythm is present. An active analysis consists of
three 3-second ECG rhythrn analyses. If at least two of the three
analyses determine that the patient has a shockabie rhythm, the
1600 will avtomatically charge and prompt the operator to shock the
patient. If two or more of the three 3-second ECG analyses do not
detect a shockable rhythm, the 1600 will alert the operator that no
shock is advised. Continuous analysis is disabled for 60 seconds
after the completion of analysis (either *NC SHOCK ADVISED" or
"SHOCK ADVISED™). This inhibits the *CHECK PATIENT” voice
prompt and CRT message during the 80 second interval when the
operator is performing CPR. if during continuocus analysis, which
consists of continuous 18 second segments of ECG analysis, the
1600 detects a shockable rhythm, the 1600 prompts the operator
via an audio prompt and visual dispiay message to check the pa-
tient. (See Appendix E for data on the ECG analysis system).

Determine patient condition
following medical protocols

Verify:

« Unconsciousness

*  Absence of breathing
» Absence of pulse

Begin GPH_ foll @wmg mednca!

Rernove ali clothing covering Ihe patient ] chest Drychestif

necessary. It the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes. o

Aftach the defibrillation electrodes according to instructions on
elecirode packaging.

Recommended AmenionPostenor Pacement

Cpbanal AnienorAnlencs Placemert
[

itic Defibrillati

“I ﬁ‘ i" Multi-Function Electrodes are a defibrillation protected Type BF patient connection.

E- ECG leads are a defibritlation protected Type CF patient connection.

Ensure that all of the electrodes are making good contact with the
patient’'s skin and are not covering any part of any other elec-
trodes.

Connect electrodes to the multi-function cable if not preconnected i

Select Power On

The 1800 will beep 4 times to indicate that it has passed the
power-on self-test. If the audio recorder is present, the unit will
begin recording audio data immediately.

The 1600 displays ANALYZE ~, on the monitor. The arrow on the
ronitor will flash to draw attention to the Analyze button below it.
This message is displayed until an active analysis is started by
the operator.

Select Energy Level

Shock number 1 is set at 200 joules, shock 2 is set at 200 joules
and shock 3 and up is set at 360 joules (default setiing) (Contact
your Medical Control Authority for configuration options). If locat
protocols allow, the operator may select a different precontigured
energy level using the Energy Select up A and down ¥ arrow
buttons. The new energy level will display on the monitor.

14
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Press Analyze Bution

Avoid touching or moving the patient. If the patient
is in a vehicle, bring the vehicie to a stop.

(aLiiid

Press the Analyze button to begin the active analysis of the

patient’s ECG. The unit will advise everyone to "STAND CLEAR®,

The ECG analysis will last 9 seconds.

The 1600 may begin charging during the analysis. The monitor
shows the CHARGING message.

Once the analysis is completed, the 1600 determines whether or
niot a shock is advised.

B

I shock is not advised, the 1600 announces and displays a NO
SHOCK ADVISED message on the monitor. Immediately check
puise and breathing and resume other recommended protocot
measures.

if a shockable rhythm is ideniified during analysis, the 1600 dis-
plays a SHOCK ADVISED message, indicates the preconfigured
energy level and that it is charging — XXX J or charged — XXX J
RDY.

&) Press Shock

Verify that no one is in contact with the patient,
monHoring cable or leads, bed rails, or any other
potential electrical current pathway.

o Srese

Once the 1800 has charged to the seiected level, it announces
"PRESS SHOCK” and fiashes PRESS SHOCK 7, on the moni-
tor. A continuous tone will sound for 10 seconds, followed by an
iniermittent beeping for 5 seconds. The shock must be delivered
within this 15 second interval.

Press and hold the Shock button on the front panet to deliver the
energy o the patient.

Observe the patient or ECG response to be certain that the shack
has been delivered.

15
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After the energy is delivered to the patient, the dispiay retums fo XXX J S8EL. and indicates the number of shocks administared fo the pa-
tient— SHOCKS t.

Reanalyze Patient

Press the Analyze button to restart an Iactive'analysis to determine if a second shock is required.

Continue Patient Care

Continue patient care according to local protocols.

i6
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ECG Monitoring
s

ECG elecurunes are for rhythm acquisition oniy. Defib-
rillation cannot be accomplished with ECG electrodes.

The ZOLL 1600 detects ECG electrical signals only. it
will not detect a pulse. Always verify rate and pulse
by physical assessment of the patient. Never as-
sume a rate display indicates a patient has a puise.

in addition to defibriliator electrodes and muli-function electrodes,
the 1600 can monitor the patient ECG through standard elec-
trodes. To monitor patient ECG using three (3} ECG electrodes,
the ECG cable and electrodes must be properly connected and
the muiti-function cable must be disconnected from the 1800. If
one of the three (3} electrodes or the ECG cable become discon-
nected the 1600 automatically swilches to defibriftation mode and
the CHECK ELECTRODES message appears.

i the multi-function cable is connected and defibrillation ondy or
Multi-Function electrodes are attached 1o the patient the 1600 will
operaie in defibriflation mede and will monitor the ECG through
the defibriliation only or Multi-Function electrodes even if 3-lead
electrodes are properly attached.

Monitoring electrodes may become polarized during defibriliation
discharge, causing the ECG waveform to briefly go off display.
ZOLL 1800 circuitry will return the trace to the monitor display
within a few seconds.

Monitoring Procedure

Follow prescribed medical protocols in your area to determine if
ECG monitoring is required.

o Prepare the patient.

Remove all clothing covering the patient's chest. Dry chest if
necessary.

9 Attach Monitoring Electrodes.

RA/White Electrode {R/Red Electrode)
Place near right mid-clavicular line,
directly below clavicle.

LA/Black Electrode {L/Yeilow Electrode)
Place near left mid-clavicular fine,

directly below clavicle.

LL/Red Electrode (F/Green Electrode)
Place between &th and 7th intercostal
space on left mid-clavicutar line.

ECG leads are a defibriltation protected Type CF patient connection.

Peel the protective backing from the ECG electrodes. Be careful
to keep adhesive surface free of electrolyte gel.

Apply the electrodes firmly to the patient’s skin, pressing around
the entire perimeter of the electrodes.

Aftach snap-on leads and check for good contact between the
electrode and the lead termination.

Flug the patient ECG cable connector into the ECG input
connector.

~ EUG Cable

6 Turn to Power On

Observe the monitor.

The message MONITOR shouid be dispiayed as well as the pa-
tient ECG waveform.

The 1600 automnatically selects jead il and sets the ECG size.

L ead and ECG size cannot be changed by the operaior.

The patient's heart rate and heart symbol (flashes each time a R-
wave is detected) will be displayed in the upper right comer,

17
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Section 3

Operating Controls and Indicators

Manual Mode

1@

-I ﬂ‘ }- Mutti-Function Electrodes are a defibrillation protected Type BF patient connection.

ECG leads are a defibrillation protected Type CF patient connection.

The controls and indicators described beiow are only active in
manual mode. For other controls active in both semi-attomatic
and manual mode, see the controls and indicators listed in Sec-
tion 2.

1. Manual Mode Key Switch

The key is used by an authorized operator to swiich the ZOLL
1800 into manual mode. The key has 3 positions, 9 o'clock, 12
o'clock and 3 o'clock. Turning the key once to 3 o'clock (right} will
prompt & mode change confirmation request {monitor message).
Tum the Key to 3 o'clock a second time within 5 seconds to con-
firm the mode change. The 1600 will remain in manual mode untit
turned off for more than 10 seconds. Turn the 1600 off and then
of to return fo semiautomatic mode. To remove the key from the
key siat turn the key to the 9 o'clock position (feft) (unless the key

“has been permanently installed—contact your Medicai Control
Authority).

2. Energy Select Butions

Two up-down arrow buttons located on the front panel control the
defibriifator energy level. Press and hoid the appropriate up A or
down ¥ arrow button until the desired energy level is disptayed on
the monitor.

3. Charge

Press the Chargé button to charge the defibrillator to the energy
level displayed on the monitor. To change the charged energy
level, use the Energy Select buttons to select 2 new energy level.

4. Sync
In sync mode, the unit synchronizes defibrillator discharge with

the first detected R-wave after the shock button is pressed. This
mode is used for synchronized cardioversion procedures.

The ZOLL 1600 is configured by default to leave sync mode and
revert {0 standard defibrillation mode after each discharge. (The
1600 can also be recenfigured to remain in sync mode for re-
peated synchronized shocks-contact your Medical Control

Authority).
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5. Lead

Pressing the button sequentially selects and displays the ECG
source on the monitor. ELECTRODES (Multi-Function elecirodes)
is automatically selected when the instrument is tumed on. Press-
ing the button sequentially switches the source to lead i, lead I,
iead lit or ELECTRODES.

If attached to monitoring electrodes in Sermi-Auto mode, the de-
fault setting remains lead |} when converting o manual mode.”

6. ECG Size

This control changes the ECG signal size. Size options are .5, 1.0,
1.5, 2.0, 3.0 cm/mv and are indicaied in the upper left of the moni-
tor.

7. Alarm On/Off

The Alarm On/Off button activates and deactivates the hear rate
alarms.

8. Set Buticn

Use this button: and the adjacent up 4 and ¥ down arows to
change the heart rate alarm limit settings.

9. Event Keypad

These four butions are event markers that place a distinctive mark
(Event1, Event 2, Event 3, and Event 4} on the recorder margin
the instant the button is pressed. They also trigger a 15 second
recorder run if the 1600 is configured to Automatically Generate
strips.

Voice and Monitor Display Messages

Manual mode monitor messages are simitar to semiautomatic
mode monitor messages except that the ECG size, ECG lead
selected, alarm status, and heart rate replace the SHOCK: XX
information on the top line. There are 2 voice prompts in manual
mode, "STAND CLEAR" and "CHECK PATIENT®, For additional
messages that apply to manual mode see Section 2,

STAND CLEAR

ﬂ@) “STAND CLEAR®

3

The charge button has just been pressed. Remain clear of the
patient until after the shock has been delivered.

TURN TO POWER ON OR ENTER MANUAL MODE

The 1600 has just been tumed to Pacer On from semiawtomatic

mode o from Off. Tum the key to seiect rmanual mode operation.

TURN KEY TO CONFIRM

" CONFIRM -

The key has been tumed o the 3 o'clock position once to switch
o manual mode. Tum to 3 o'clock again within 5 seconds to con-
firn mode change.

20 ~ This only appfies to devices containing software release 2.07 or greater,
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Heart Rate Alarms

The Smart Alarms™ feature automatically analyzes ECG for
shockable ventricular fibrillation or wide complex tachycardias
whenever Heart Rate Alarms are enabled. The 1600 will display
and announce the message, “CHECK PATIENT” to indicate that
the source of the alarm was due to the analysis of the rhythm. i

the 1600 has a strip chart recorder it will be printed as an annota-

tion at the end of the 15 second strip recorder printout. When the
Elapsed Time display is enabled and Electrodes are selected as
the input, the letter "E" is displayed on the first line where the
ECG Lead is normally displayed. If the Elapsed Time display is
disabled the word "ELECTRODES" is displayed on the second
fine.

e '(W]B Pii%EECﬁT

A
==
K

"CHECK
PATIENT"
XXX J SEL.

2 CHARQ_ET}.._.,._ e

- GHECKPATIENT )

To Enable the Heart Rate Alarm

Press the Alam On/Off switch to enable the heart rate limit aiarm
and "Smart Alarms." When the alarm is on, the line crossing out
the bell-shaped character will disappear.

DEFIB. XXX J SEL |
_ CHARGE™S.

When an alarmm occurs the bell-shaped symbol & will #ash {the
heart symbol freezes for easier identification), and the audible

alarrm tone will sound. If the 1600 has a strip chart recorder, it will
automatically run for 15 seconds. Turning the alarms off, tumns off

the violation tone and the flashing bell eg and reaciivates the
heart symbel fo flash with each detected R-wave.

Set the Heart Rate Alarm Limits

Heart rate alarms are preset at 30 {low) and 150 (high) when
turned on,

To change the lower limit or upper limit alarm set points:

1. Push SET button. Low alarm limit value fiashes in place of
heart rate. To change value, push A to raise, push ¥ to
tower.

2. Push SET button again. High alarm fimit value flashes in
place of heart rate.

To change value, push A 1o raise, push 7 to lower.

3. Push SET button again to return to-monitoring.
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In manual mode the ZOLL 1600 ECG rhythm analysis algorithm is

inactive. The operator determines the appropriate therapy. The
operater can select the defib energy level and apply shocks ac-
cording to the tocal protocol,

Determine patient condition
following medical protocols

Begin CPR following medical
protocols

Request additional assisiance.

Prepare Patient

Remove all clothing covering the patient's chest. Dry chest if
necessary. i the patient has excessive chest halr, shave it to
ensure proper adhesion of electrodes.

Apply the electrodes according to the instructions on electrode
packaging

ostenar Placement

Fm Back ]
o) (@

Ensure that the electrodes are in good contact with the patient’s
skin and are not covering any part of any other electrodes.

Ooptional AnzenceAndesio Piawnent

Connect electrodes to the Multi-function cable unless
preconnecied.

Seléct Power On

Turn the selector switch to Power On. The ZOLL 1600 will power
on in semiattornatic mode.

The 1800 will beep 4 times to indicate power-on self-test has
passed. If the audio recorder is present, the unit will begin record-
ing audio data immediately.

Switch to Manua! Mode

Insert the manual mode key if not afready instailed in the 1800
Turn the manual mode key ciockwise and release. The 1600
displays a message, "Tum Key To Confirm Manual Mode”.

' on the monrtor

==a ﬁ H— Muiti-Function Electrodes are a defibrillation protected Type BF patient connection.

E_, ECG ieads are a defibrillation protected Type CF patient connection.

Tum the key clockwise again within 5 seconds to confirm manual
mode operation.

The 1600 will now be in manual defibriltation mode.
ELECTRODES will be selected as the ECG lead.

Verity that the patient requires a shock.

Select Defib Energy Level

To change the pre-selected defity energy level (200J) press the up
& or dowrl % armow !ocated on the Energy Select button, The .-
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Determine Patient Condition

Repeat procedure if necessary according to local protocol.

Charge Defibrillator

Press the Charge button on the front panel. The "STAND CLEAR™
prompt will sound.

After 6-10 seconds of charging to the selected level, the DEFIB
XXX J RDY message displays on the monitor. A distinctive charge
ready (continuous) tone sounds. The defibriliator is now ready.

To abort the charging and increase or decrease the selected
energy after the Charge button has been pressed, use the Energy
Select button to select a new energy level. Press the Charge
button again to charge the unit.

G Discharge Defibrillator

Verify that no one is in contact with the patient,
monitoring cable or leads, bed rails, or any other
potential current pathway.

Press and hold the Shock button on the front panel to shock the
T patient.

Observe that the energy is delivered by obsetving the patient and
checking the ECG response. The display will retum to DEFIB XXX
J SEL.

If the defibrillator is not discharged within 60 seconds of reaching
the selected energy level, or the Energy Select button is pressed,
the 1600 automatically discharges the stored energy internally.

During the 10 seconds prior to this internal discharge, the charge
ready tone will beep intermittently. The charge ready tone will then
step and the monitor message will change to DEFIR XXX J SEL.
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Ioversion

§=- Muiti-Function Electrodes are a defibriftation protected Type BF patient connection.

E—: ECG leads are a defibrillation protected Type CF patient connection.

During synchronized cardioversion, the defibrillator discharge
occurs when triggered by a patient R-wave. The ZOLL 1600
shows a marker pulse on the patient ECG to indicate the point in Tum the selector switch to Power On. The ZOLL 1600 wili power
the cardiac cycle where discharge will occur. This marker pulse on in semiautomatic mode.

appears as an intensified “dot” or “line” on the ECG waveform. For
documentation, a {{) marker also designates this discharge point-
above the waveform on the strip recorder printout.

Select Power On _’ ;

The 1600 will beep 4 times to indicate power-on self-test has
passed. If the audio recorder is present, the unit will begin record-
ing audio data immediately.

Determine patient condition
following medical protocols

Switch to Manual Mode

Turn the manual mede key elockwise. The 1600 displays a

Provide patieni care fOIEOWiﬂQ | message, “Turn Key To Confirm Manuat Mode®.
medical protocols R

Reguest additional assistance.

Prepare Patient

Remove all clothing covering the patient's chest. Dry chest if
necessary. If the patient has excessive chest hair, shave itto
ensure proper adhesion of electrodes.

Temn the key clockwise again within 5 seconds to confirm manual
’ mode operation.

The 1600 wili now be in manual defibritlation mode. l

Verify that the patient requires a shock.

Select Desired ECG lead

Attach ECG elecirodes.

A standard ECG cabie and ECG elecirodes are recommended for
use during cardioversion. Multi-Funétion elécirodes | may be used

as an ECG source and signal quality will be equat to that of stan-

dard Ieac}s except !mmed:ately foilow:ng a dlscharge when there _
may be more Noise due 10 muscle Tremors especrally if an glec-
trode is not in complete contact wrth the skin. The use of a stan-

dard ECG cable also provides the choice of three different leads

for ECG source; Multi-Function electrodes provide only one. -

Apply Multi-Function electrodes to the patient according to the
instructions on electrode packaging.

Use the Lead button to select the desired lead. The iead selected -
Ensure that the electrodes are in good contact with the patient's is displayed on the top of the monitor. -
skin and are not covering any part of any other electrodes.

Connect electrodes to the multi-function cable uniess
preconnected.
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Press Sync Button

SYNC XXX J will display on the monitor.

An intensfiied dot or line will appear on the monitor at each de-
tected R-wave o indicate where discharge will occur,

Verify that the intensified dot or fine marker is clearly visible on the
monitor and is consistent from beat to beat. if necessary, use the
Lead button or ECG Size button to select the lead which yields
the best display.

' SYNC 200 J SEL
- CHARGE—y -

" SYNC 200 J SE
CHARGE—, -

The energy level selecied will be the level set when the 1600 is
powered on. This energy ievel is displayed on the monitor, SYNGC
XXX JSEL. If necessary, change the defib energy level using the
Energy Selectup & and down ¥ arrow butions. The selected
energy level is displayed digitally on the menitor.

it DEFIB XXX J SEL. appears, press the Sync button.

Charge Defibrillator

(]ﬂ]) "STAND CLEAR®

Press the Charge button on the front panel. The "STAND CLEAR"
prompt will sound

Afier 6-10 seconds of charging io the selected energy level, a
distinctive audible tone will sound and the energy ready SYNC
XXX J RDY. will be displayed on the monitor. The defibriflator is
now ready.

To abort charging and increase or decrease the selected energy
after the Charge button has already been pressed, use the Energy
Select buttons 10 select a new energy level, Press the Charge
button again to charge the unit.

@ Dpischarge Defibrillator

Verity that no one is in contact with the patient,
monitoring cable or leads, bed rails, or any other
potential current pathway.

Verify again that the ECG waveform is stable and that a marker
pulse appears ONLY with each R-wave of the cardiac cycie.

Press and hold the Shock button until discharge occurs. The
defibrillator will discharge with the next detected R-wave.

After each discharge, the 1600 reverts to standard (non-synchro-
nized) defibrillation. To reactivate sync mode, press the Sync
butten again. (The 1600 can be configured to remain in sync
mode for multiple discharges. Contact your Medical Controt
Authority).

If additional countershocks are necessary, adjust the energy level
as necessary and repeat the procedure.
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An ECG LEAD OFF condition {if standard feads are selected as
ECG source) will prevent synchronized discharge.

Shouid you need to disarm the charged defibrillator (if
countershock is not needed), change the selected energy level
using the Energy Select button. Any stored energy will be dis-
charged intemally. The monitor display will change to

SYNC XXXJ SEL.

i the defibrillator is not discharged within 80 seconds of reaching
the selected energy level, it will automatically discharge the stored
energy internally.

During the 15 seconds just prior to this internat disarm, the charge
ready tone will beep intermittently. The charge ready tone will then
stop and the monitor message will be SYNC XXX J SEL
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ection 4

Noninvasive Temporary Pacing

ICl,

-' ﬁ‘ I— Multi-Function Electrodes are a defibrillation protected Type BF patient connection.

ECG leads are a defibriifation protected Type CF patient connection.

The controls and indicators described below are incorporated in
ZOLL 1600's equipped with an external pacer and operating in the
manua! mode. For other controls active in both semi-automatic
and manual modes see Sections 2 and 3.

1. Pacer Output mA

The Pacer Qutput controts the amount of current (mA} to the
pacing electrodes. For conscious patients i should be gradualiy
increased until capture is recognized. The output is displayed
digitally on the monitor.

2. Pacer Rate ppm

The Pacer Rate controf sets the rate {in pulses per minute} at
which the PD 1600 wilt operate. It must be set above the
patient’s inirinsic rate in order for the pacemaker to provide
stimulation.

3. 4:1 Button

The 4:1 function is used optionally to test for threshold or to
determine the patient's underiying rhythm. When depressed, 3 of
every 4 pace pulses are suppressed. Releasing the control
causes the instrument to resume normat operation.
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Determine patient condition
following medical protocols

Prepare Patient

Remove all clothing covering the patient's chest. Dry chest if
necessary.

Apply Electrodes

Front Back

AN

Aftach ECG electrodes.

Apply Multi-Function electrodes according to the instructions on
electrode pouch.

Ensture that all of the electrodes are making good contact with the
patient’s skin and are not covering any part of any other elac-
irodes.

Connect electrodes to the EGG and Mutti-function cables.

Set Pacer Quiput to OmA

E=EE e

The ZOLL 1800 will prompt t¢ switch to manual mode.,

Switch to manual mode

Tum the manual mode key clockwise. The 1600 displays a
message, "fum Key To Confirm Manual Mode."

‘Tum the key clockwise again within 5 seconds to confirm manual
mode operation. '

Adjusi ECG size and lead for a convenient waveform disptay.
Verify proper R-wave detection. The heant-shaped R-wave detec-
tor flashes on the monitor when proper detection of R-waves is
taking place. '_ ; C '

-Sef Pacer Rate

Set pacer rate to a value 10-20 ppm higher than patient’s intrinsic
rate. It no intrinsic rate exists, use 0 ppm.
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Observe Pacing Artifacts
Pacing Below Threshold
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Observe the pacing artifact {stimulus markers ) and verify that
it is well positioned in diastole.

Pacing Above Threshold
Effective pacing has been established.
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Increase pacer output mA unti stimuiation is effective (capture),
Pacer output mA value is displayed digitally on the lower right of
the moniior.

e Determine Capture

Itis important to recognize when stimulation has produced a
ventricular response. Ventricular response is normally character-
ized by suppression of the intrinsic QRS complex, The following
traces are typical.

Effective Pacing

T e I H o

Note negative R-wave and large T-waves.

Effective Pacing
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Note the widened posifive QRS which looks like an ectopic beat.
A paced beat is by definition 2n ectopic beat.

Effective Pacing
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Note the inverted T-waves and the absence of P-waves,

Changing ECG leads and size can somnetimes be helpfuf in deter-
mining capture.

Note  Shape and size of the stimulated waveforms can vary
depending on lead chosen; variation from patient to
patient can be expected.

Determine Optimum Threshoid

The ideal output current is the lowest value that will maintain
capture. This is usually about 10% above threshold. Typical
threshold currents are usually between 40 and 80 mA. The elec-
trode placement that offers the most direct current pathway to the
heart while avoiding large chest muscles will usually produce the
lowest threshold. Low stimulation currents produce less skefetal
muscle contraction and are better tolerated. Placement of the
electrodes will affect the current required to obtain ventricular
capture,

After adjusting the electrodes to determine the best location for
optimum threshold, the area should be cieaned of salt or other
conductive materials (such as defibriilator gel). The electrodes
may then be secured.

$

4:1 Test Mode

The 4:1 test mode can be used optionally to test for threshoid. In
this mode a stimulus is delivered to the patient approximately
every fourth pace beat. (The stimulus is demand-synchronized to
the patient's intrinsic beat.) Releasing the control causes the
instrument to resume nomal operation.
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The message “PACER LEAD OFF” appears on the monitor (in
PACER ON mode} whenever the Multi-Function electrodas do not
make good skin contact. “CABLE FAULT™ will be the monitor mes-
sage if the Multi-Function cable is not connected properiy.

SPECIAL PACING APPLICATIONS
Standby Pacing

For certain patients at risk of developing symptornatic bradycar-
dia, it may be advisable to use the ZOLL 1600 in standby. When
used in standby mode, the 1600 automatically provides a pacing
stimulus whenever the patient’s heart rate drops below a predeter-
mined level. To use the ZOLL 1600 in standby mode:

1. Establish effective pacing {see instructions on previous
pages). Note the mA output at capture and run an ECG strip to
document ECG morphology at capture.

2. Setthe mA output 10% higher than the minimum mA output
necessary to effect consisieni veniricular capture.,

3. Tum the pacing rate below the paiient’s heart rate. This
suppresses pacing unless the pa"(ient"s own rate drops below
the set pacing rate. The pacing rate should be set at a Ievef
needed for adequate cardiac output. S

__ﬁsynchronous Pacung

The ZOLL 1500 is a WI demand pacemaker-*the safest and .
mosi effectlve des:gn for NomnvaswaTemporary Pacemakers.
Proper demand pacing requires a refiable high quality surface
ECG. If ECG electrodes are not available or thetre is some circum-
stance which prevents or interferes with the surface ECG, it may
be necessary to operate the pacemaker asynchronously.

To pace asynchronously, simply detach the surface ECG elec-
trodes or remove the ECG cable and set the rate and mA at the

known capture tevel or high enough {100mA) to presume capture,
You should be aware that there will be no ECG aclivity on the
ZOLL 1680 monitor and other means of determining capture such
as the patient’s pulse wili be riecessary. Asynchranous pacing
shouid only be performed in emergency sﬂuaﬁons where there are
no other alternatives.

Pediatric Pacing

Noninvasive pacing on pediatric patients is done in an identicai
manner io adult pacing. Smaller size pediatric Multi-Function
Electrodes are available for patients less than 15 kg. Continuous
pacing of neonates can cause burns, If it is necessary to pace for
more than 30 minutes, caution and periodic inspection of the
undertying skin is strongly advised. Carefully follow all instructions
on eiectrode packaging.
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ection 5

Battery Management

Safe, reliable use of the ZOLL 1600 systern requires a well de-
signed battery management program to ensure that adequate
battery power is always available.

ZOLL Medical has developed the ZOLL Battery Management
Prograrh. it includes information for determining your particular
battery requirements and program implementation steps to setup
a comprehensive, effective and safe prograr.

The 7 key steps to developing a battery program are:

A. Obtaining proper equipment,
Plan to have a sufficient number of battery packs and charg-
€rs 1o insure an adequate supply of fully charged primary use
and spare use batleries.

B. Assign a responsibie individual.
Assign the responsibility to an individual who can oversee all
aspects of the program as well as educate other ZOL1 1600
Lsers,

C. Define battery exchange and charging routines.
Clinical and technical staff should determine desired use
patterns and an optimum seguence to insure consistent
charging and exchange routines.

. Ensure sufticient spare battery capability.
A fuily-charged spare battery should be kept immediately
available with the ZOLL 1600. The availability of more than
one spare battery is recommended in cases where prolonged
or repeated use of the device may be required, such as iong
ransport situations.

E. Develop backup procedures.
Pracedures to maintain appropriate life support (such as
cardiopulmonary resuscitation) should be pre-planned in the
event of a device failure and another battery or device must
be sought.

F. Test batteries regulariy.
Develop a testing schedule as part of your organization’s
battery management. The appropriate frequency of testing
depends on the age of the batiery pack and the frequency
and type of use, As the battery ages, testing should be more
frequent since failure will occur rapidly at the battery’s end-of-
life. At @ minimum, ZOLL recommends testing every three
monmths.

PD 4410 Battery Pack

The ZOLL PD 4410 Battery Pack is a five-cell assembly of
sealed lead-acid batteries specifically designed for use with the
ZOLL 1600, 2000, and 1400 devices. :

Lead acid battery packs reguire full recharging after use. Con-
tinuous short cycle recharging will result in reduced capacity and
eany battery pack failure.

Battery Life Expectancy

Frequency of use, number of batteries used for ZOLL 1600 op-
eration, and the pattern of discharging and recharging batteries
contribute to the loss of battery charge capacity. Because of this
ZOLL recommends ihat operators replace and discard used bat-
teries on a preventive, scheduled basis. The most effective pre-
ventive replacement interval should be based on anticipated use
patterns, batiery pack testing results and experience with the
device in actual operation. ZOLL recommends battery replace-
ment every eighteen months or sooner

For more information about such a schedule, contact your ZOLL
Technical Service Representative.

Low Battery Message

As individual battery capacity diminishes, the amount of operating
time remaining after a 1600 LOW BATTERY message also dimin-
ishes. For newer of lesser-used batteries, the operating time
remaining after this waming will be significantly longer than the
operating time remaining on batteries having seen more use. In
either case, this warning will ultimately lead to defibrillator shut-off,
and consequently, the low battery should be reptaced with a fully-
charged battery as soon as possible.

When a LOW BATTERY message is dispiayed on the 1600 moni-
tor, replace the battery pack immediately to ensure continuous
cperation. With a newer or iesser used battery the unit will beep
twice every 20 seconds before shutting off due to a jow battery.

_;. e
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Changing the Batiery Pack

The ZOLL 1600 is designed for quick remaoval and repiacement of
the battery pack. To remove the battery pack, tum the unit off.
ingert a finger into the recess at the left end of the battery pack,
press against the battery pack to disengage the battery pack
locking clip and Bft the battery pack out. To install a battery pack,
align the “D” shaped recess molded into the battery pack case
with the battery pack removal finger recess in the 1800. Set the
batiery pack into the battery pack well. The shape of the battery
pack will aliow the battery pack to seat itself. Tum the defibrillator
back on to the seiected mode of operation.

Itis recommended that the selector switch be turned to the OFE
position before changing the battery. The sefector switch may then
be turmed to the desired operating mode to resurme operation.

This sequence is recommended as general good operating prac-
tice for any ZOLL device and is required to restart the device after
a LOW BATTERY shutdown Has occurred. Note that some set-
tings, for examnple, aiam settings, lead selection, and ECG size,
may need to be restored from their default values when operation
is resumed.

Charging PD 4410 Battery Packs

PD 4410 batteries are designed to be charged in a four-compart-
ment battery charger. They may also be recharged by other ac-
cess_cry chargers_desi_gned for use with ZOLL devices.

The following generat. pract:ces Wifl ensure the longest lnre from
FD 4410 Ba‘t‘tery Packs : S

A. Charge bar‘enes comp!etely When a battery pack exchange is -
arged baﬁery in the ZOLL. 1600 4n, an. ..
emergency, if no fulfy—charged batteries are available, a par-..

reqmred place a iully___

tially-charged battery | may be used, but may resun in very shcr‘t
1600 operating timas. If a part:aiiy-charged battery is used
complete a full charge cycle before its next use. Repeated use
after partfal charging will quickly diminish the battery’s charge
capacity, shortening the life of the battery.

8. Do not leave batteries uncharged. Once a battery is removed from
the 1800 it should be immediately placed in a charge or test well.
idle batteries will lose some of their charge and may suffer dam-
age to charge capacity if left in a discharged state.

C. Do not discharge batteries completely. Battery iife will be im- -
proved if batteries are recharged before complete discharge of

| ?ﬁnduﬁe

capacity.

D. Understand LOW BATTERY implications. As individual battery
capacity diminishes, the amount of operating time remaining
after a 1600 LOW BATTERY message also diminishes. For
newer oriesser-used batteries, the operating time remaining
after this waming wifl be significantly longer than the operating
time remaining on batteries having seen more use. In either
case, this waming will uftimately lead to defibrillator shut-off,
and consequently, the low battery should be replaced with a
fully-charged battery as soon as possible.

E. Test batteries periodically. Your organization must determine an
appropriate testing schedule. Adherence to this schedule is
critical in achieving satisfactory results from your 1600 and
batfteries.

F. Compiete a shift check of the device. Your 1600 should be
tested at the beginning of every shift. This procedure tests the
readiness of the unit itself. If the 1600 shows a LOW BATTERY
message during testing at the beginning of a shift, the battery
currently in use is close o depletion and should be repiaced
and charged. The shifl test does not test the battery for ad-
equate charge to support extended use of the unit, which can
only be determined by testing the battery in the PD 4420
Charger.

G. Impiement a means of indicating the charge status of battery
packs. An effective battery management program includes a
method of visually determining whether a battery pack is
charged and ready for use oris in need of charging.

Single Battery Charger

The Single Battery Charger charges one battery to full capacity in
a maximum of 24 hours while connected to AC power.
Batlery Support System

Battery pack charging and charge capacity evaiuation is easily
performed with the ZOLL PD 4420 Battery Support System.-Up to
four baﬂery packs can be charged snmultaneously and testmg isa
szmple one step operattcn ' L

e _haaﬂgi \' :&: P@werjﬁharrger

The ZOLE PowerCharger is an accessory for the ZOLL 1600 The
PowerCharger recharges the battery while instailed in the 1600
and provides operating power to the instrument even if the battery
is removed. The PowerCharger is attached to the rear of the 1600
and plugs into a standard AC outlet.

Additiona! battery and charging information can be feund in the
PD 4420 Battery Charger Operator's Guide and the ZOLL
PowerCharger Operator's Guide. I is recommended you read
your charger instructions thoroughiy,
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ection 6

Recommended Daily Checkout

Resuscitation equipment must be maintained to be ready for
immediate use. This section describes the post-operation mainte-
nance and daily shift check you should perform on your ZOLL
1600. The maintenance can be completed in a few minutes and
requires an ECG simulator. It is important that recommended
post-operation checks be made after 1600 use since subsequent
users rﬁay not be able to check the unit before an emergency
situation.

At the end of the checkout procedure section is an Operatofs
Shift Checklist sheet for the ZOLL 1660. Copy and distribute this
sheet to all individuals responsible for 1600 use and readiness.

Linit Care

Caution

* Do not sterilize the ZOLL 1600,

> Do not immerse any part of the 1600 in water.

» Do not use aleohol or ketones {(MEK, acetone, etc.)
on the 1800.

= Avoid using abrasives (e.g., paper towels) on the monitor
window.

= Cleanthe ZOLL 1600 and cables with a soft cloth, mild
soap and water. The recorder parts should be cleaned with
a damp, soft cloth only.

Recommended Daily Checkout

kS

This brief checklist is intended for non-technical personnel.

if a problem is discovered during the checkout procedure, call
ZOLL Technical Service.

Maore tharough checkout procedures and troubleshooting
information can be found in the ZOLL 1600 Service Manual

1. Visual Inspections

= Check that the unit is clean {with no fluid spills) and noth-
ing is stored on the unit.

* Inspect the unit and its accessoties for physical damage.
Check all cables, cords, and connectors for cuts in the
insulation, or bent and broken connector ping.

+ Make sure that all disposable supplies are available and in
proper condition. (ECG electrodes, strip recorder paper,
alcoho!l swatys, razors, antiperspirant, etc.)

= Check that two sets of defibriltation electrodes or Mutti-

Function electrodes in sealed packages are available.
Check expiration dates.

= Check that an empty memory card is instafied in the unit
and a second spare memory card is available.

= Checkthat a fully charged battery is installed in the unit.

» Check that a fully charged spare battery is with the unit.

Semi-Automatic Mode Testing
1. Power-up Sequence Check

Aemove the memory card and instalt the Mulii-Function cable
betore beginning tests. i the memeory card is installed in the 1600
the following tests will be recorded but the available memory {on
the card) wilt be limited. it is recommended that another card be
instailed before any further recordings are performed.

Tum the selector switch to Power On.

* A4-beeptone indicates the power-up self-test is
compieted.

2. Defibrillator Test

Attach the Multi-Function cable to the ECG simuiator,

Set simutator to VF.

= Verify that within 30 seconds monitor displays CHECK
PATIENT and voice prompt "CHECK PATIENT” is sounded.

Press Analyze button

= Verify the unit charges to 200J or other preconfigured level.

+ \Verity PRESS SHOCK message appears and "PRESS
SHOCK" voice prompt is heard. N

Press SHOCK button.

= The SHOCK XX display message should change from
Oto 1. _

= Ii the SHOCK XX stays at 0, contact your biomedical staff
or ZOLL Technical Service immediately.

3. Strip Recorder Operation Check {Optional
configuration)

Press the Recorder On/Off button.

While the recorder is running, press and hold the Set up (A} arrow

and Set down (V) arrow buttons simultapeously.

¢ This will generate calibration pulses on the recorder paper
and CRT.
¢ Inspect the recorder waveiorm for uniformity and darkness.
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= Inspect for uniformity of annotation characters and com-
pleteness of words.

» Check recorder speed by verifying that a new calibration
pulse appears approximately every 13 smalf divisions
{13 mm}.

= Check amplitude of recorder pulses to be 10 small divisions
(10mm).

Check for adequate supply of paper,

ANO PAPER message appears on the monitor when the strip
recorder is aclivated withowt paper. The strip recorder automati-
cally shuts off when there is no paper.

Loading Strip Recorder Paper

Press the recorder door release button. The door and paper car-
riage will titt up.

Remove the empty or low paper roli.

Place a new roll of thermal paper between the two side knobs with
the paper coming off the top of the rolt and the grid facing down.

Pull enough paper off the roll so that the paper extends out of the
strip recorder when the strip recorder door is closed

Close recorder door,

Manual Mode Testing

Tum the selector switch fo Power On. (Remove Memory Card)

* A4-beep tone indicates the power-up sel-test is completed

Switch to manuat mode after turning on the power to see the
following:

> READY message will be displayed briefiy, followed by
MONITOR, in the lower ieit of the display screen.

* The ECG size should be 1x.

° ELECTRODES should be dispiayed in the center of the
display screen. :

° The message ECG LEAD OFF will be, d:splayed whenever
leads |, 4, ori have been selected and no ECG cable has

) ~been. connected or wheneverthe iead wlres are not

“attached to'd patient. .
+ Press ECG Szze and Lead buttons o venfy the rollowlng

functions: - oo : .
« ECG Slze for .5x, 1.0x, 2.0x, 3.0x
* Lead Selection for{, Hl, Il, or ELECTRODES when Multi-

Function cable is connected.

4. Delivered Energy and Discharge Bution Check

WARNING: Use extreme caution in performing the foHlowing
tests. Make sure that the Multi-Function cable is plugged
into the proper connector prior to discharging.

Install a Mulii-Function cable.

Plug the Multi-Function cable into the MFC test port.
Tum the selector switch to Power On.
Switct: the unit 1o manual mode.

Select 100J using the energy select up and down buttons on the
front of the unit.

Press the Charge button.

= Charge Ready tone sounds within 10 seconds.
= DEFIB 1004 RDY on dispiay.

Press Shock button.

* Verity the monitor displays a "Test OK® message.

5. Maintenance Afier Use

+ Inspect the defibrillator cables and electrodes for visibie
damage.

» Review your inventory checklist for accessories and sup-
plies to ensure that ail supplies are refilled and retumed 1o
their propet place after each use.

° Be sure the battery pack is fully charged and replace if in-
doubt.

* Be sure to keep the PD 4410 battery packs plugged into a
ZOLL charger whenever they are not in use. This will keep
the battery packs fully charged for future use. Battery
packs left uncharged for excessive pericds (4 to 6 months)
may become damaged and require replacement.

6. Pacer Accuracy (Optional configuration)

Turn the unit on in manual mode.
Turn the selector switch to Pacer On.
Turn ihe Pacer Rate control to 150 ppm.

Press the Recorder On/Off button 1o generate a strip.

» The pace pulses should occur approximnately every 10
smafl divisions (2 large divisions,] em), - -

Press the 45 1 buﬁon

+ The frequency ef puises shouid decrease 10 Biarge dm— B
) swns 4cm ) r_pulse o

Turn the Pacer Output mA comrol to OmA

° There shouid be no PACE LEAD OFF message
* Remove pacer cable from the unit.

Slowly tum the Pacer Output mA control to 15mA.
* The PACE LEAD OFF message shouid appear.
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» The PACE LEAD OFF message should appear.
Replace the memory card.

Setting Time and Date

Check the time and date on the recorder annotation or go into
Clock Set mode. If they are not correct, set the time and date as
follows:

Tum the selector switch to Off.
Press and hold the Set button on the top of the 1600.

With the Set button pushed, tum the selector switch to the Power
On position. When the date display appears on the monitor, re-
lease the Set button. Observe the DATE message on the lower
portion of the screen with the currert day flashing.

Use the Set up (A) arrow to increase the value and use the down
(V) arrow to decrease the value. Observe that holding the A
arrow will increment repeatediy while holding the ¥ armow will
deciement repeatedly.

The range of acceptable values is 1 through 31. Set the value to
the current day.

Press the Set button again and observe that the month is now
flashing. Repeat above steps 1o set the correct month. The
range of acceptable values is JAN, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC.

Press the Set button again and observe that the current year now
flashes. Repeat above steps to set the correct year. The range of
acceptable values is G0 through 99.

Press the Set button again. The DATE message is replaced by a
TIME message indicating the currert hour and minute.

The displayed hour now flashes. Repeat above steps. The range
of acceptable values is 00 through 23 {military clock). Set the
vaiue to the current hour.

Press the Set buiton again. The displayed minute now flashes.
Repeal above steps. The range of acceptable values is 00
through 58.

Press the Set button again. The lower portion of the screen re-
turns to the normal display.

It the ZOLL 1600 has a strip recorder, verify that the time and date
are set cofrectly by generating a strip chart recording. Press the
Recorder On/Off button and check that the strip charl is correctly
annotated with the current time and date, selecied ECG size,

source, and hieart rate.

Verify that the real-time clock is operating correctly by waiting for
several minutes before running the strip recorder again.

Note  Time and date may require resetting if the 1600 has
been without battery packs for more than 12 hours, or if the
installed battery pack has been without a charge for more than
12 hours.

ZOLL 1600 Service

i the ZOLL 1600 fails any test, contact your biomedical staff or
call ZOLL Medicat.

U.5.A. Customers

If your instrument needs service, refer to the ZOLL 1600 Service
Manual or contact ZOLL Service at 1-800-348-9011 (in Mass. 1-
817-228-0020).

International Customers

If your instrument needs service, refer to the ZOLL 1600 Service
Manual or contact your nearest authorized ZOLL service center.
(Retfer to page 8)
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Operator's Shift Checklist For ZOLL 1600 Semi-Automatic Mode &
ZOLL 1600 Manual Mode

Recommended checks and procedures to be performed at the Date

start of each shiff. For more detailed information, see the

ZOLL 1600 Operator's Guide. Location
Unit Serial Number

1. ZOLL. 1600 Condition 1 Shift 2 Shift 3 Shift Remarks

Unit clean, no spills, clear of objects on top, case intact

2. Defibriitator Pads

Two sets present

Package sealed, with appropriate expiration date

3. inspect cables for cracks, broken wires, connectors

A ECG electrode cable, connector

B Multi-function cable, connector

4, Batteries {2)

A Fully charged battery in unit

B Fully charged spare battery avaitable

5. Memeory Cards {2}

6. Disposable Supplies

ECG electrodes

Recorder paper

Razors

A
B
¢ Alechol wipes
D
E

Antiperspirant

8. Unit Fests (See Section 6 of User's Guide)

Power Up Sequence Test

Pefibrillator Test {(Semi<Automalic Mode)

_Manual Mode Inspection - ..

Delivered Energy and Discharge Button Check {Manuat Mode)

A

B

C Strip Recorder Operation Check {Optional)
5 —
E

F

Pacér Accuracy {Manuai Mode Option)

7. Maintenance After se

8. Please check the appropriate box after each use of this checklist  Signature
No Action Required ist
Minor problemi(s) corrected ond
Disposable supplies replaced
3rd

Major problem(s) identified ~ UNIT OUT OF SERVICE
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section 7

Troubleshooting
(Semi-Automatic and Manual Mode)

The troubleshooting guide provided on the following pages is intended for use by non-technical medical personnel during ZOLL 1600
operations. This section answers many of the common problems or questions that anse during operation. This Section is divided into Semi-
Automatic Mode and Manual Mode.

i trouble persists after consulting this guide, contact the appropriate technical personnet or ZOLL Technical Service. A more detailed
troubleshaooting quide is found in the ZOLL 1600 Service Manual.

Semi-Automatic Mode

Pefibrillator
Symptomn Recommendead Action
1 ASTATUS XX message appears on monitor display. 1 Contact ZOLL Technical Service Department immediately.

2 Defibriflator won't charge (energy level does not 1 Check that Shock button is not stuck on.
increment on dispiayy}.
2 Replace battery pack.
3 Tum unit off, then turm on and restart protocol.
3 Charge time to 360J exceeds 10 seconds. 1 Charge battery pack.
' ' 2 Normal, if operating in low battery condition (up to 20
seconds).

3 Perdorm defibriltator self test as described in Section 6. H test
fails, have the unit serviced promptiy.

4 Energy will not discharge when SHOCK button is pressed. 1 Fifteen (15) seconds had elapsed after initial charge.
2 Energy was internally discharged.

3 Unit not completely charged when SHOCK bution is pressed.
Wait for ready message and ready tone.

4 No shock is advised.
5 Tum unit off, then tum on and restart protocol.

6 Perform defibrillator self test as described in Section 6. I test
faiis, have the unit serviced promptly.

5 Noapparent energy delivery to patient. 1 Check for CHECK ELECTRODES message on monitor.

2 Ensure proper piacement and contact of Muiti-Function
Electrodes.

3 Under certain circumstances, some patients will not “twitch”
when energy is delivered.

4 Tum unit off, then tum on and restart protocol.

5 Perform defibriliator self test as described in Section 6. | test
fails, have the unit serviced promptly,

6 °‘NOISY ECG" 1 Check for proper application and adhesion of Multi-Function
*RETRY ANALYSIS" Electrodes.

2 Check to make sure that nobody is touching the patient and
that the patient is motionless.
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7 ‘CHK.ELECTRODES® 1 Ensure proper placement and contact of the Multi-Function
Electrodes and that the patient does not have excessive hair
beneath the electrodes.

2 H message persists, disconnect cable from electrodes and plug .
cable into test connector. "CHK. ELECTRODES" message will '_s
disappear.

Monitor

Symptom Recormmended Action

8  Unit does not turm on. (No 4 audible beeps). Check that battery pack is properly installed. i

3
2 Replace battery pack with a fully charged battery pack.

9  Unittums on with 4 beeps, but no display on monitor. 1 Replace battery pack with a fully charged battery pack.
2 Option to Display ECG may be turned off {Check with your s
Medical Control Authority}
10 if a STATUS XX message appears on monitor display. 1 Contact ZOLL Technical Service immediately. )
11 SET CLOCK message appears on the monitor display. 1 Reset time and date inforrnation. (See Section 8.) :
12 ECG .EAD OFF message appears on the monitor display. 1 Check that the ECG cable is connected to patient and

instrument.
2 Check that ECG ele_ctrodes are not dry.
3 Replace ECG cable.

13 Poor ECG signal level, calibration pulse noimal 1 Ensure ECG electrodes are not dried out and are making
{10mm @ tmV.} good contact.

2 Apply new electrodes using different placement.

Strip Chart Recorder

Symptom RecommendadAction

14 MO PAPER message appears on monitor, 1 Recorder out of paper.

2 Remove paper, check paper type, check recorder for paper
jam, reload paper.

'3 Recorderngedsreplacement.. . v oL

15 Recordermakes a stuitering sound when activated. .05 - 1 Check paper path of recorder for paper jam.

.16, Light or poor quality tracings/annotations.on paper..~ - - - 1 - Ensure correct paper isin-use.
L P T B e S 5 Ensure _p_apé_r is ins-[-alled grid side against recorder print head.

3 Recorder print head requires cleaning (trained perscninel only).
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Manuai Mode
Noninvasive Pacing

WARNING

Be sure that pacer output custent (mA) is set to “OmA” when connecting or disconnecting a patient from the ZOLL 1800.

Symplom

Recommended Action

PACER LEADS OFF message appears on monitor display.

1

Check that Multi-Function Electrodes are connected to
appropriate cable.

2 Ensure electrodes are not dry. Do not use ECG or
defibritiator gel.

3 Replace electrode if necessary.

4 Ensure good electrode-to-patient contact—no buckling or
falling off.

5 Check integrity of Multi-Function Cable - plug into test
connector attached $o the multi-function cable. PACER
LEAD OFF message should disappear.

6 Replace Multi-Function Cable.

No stimulus marker present on ECG trace displayed 1 Ensure ZOLL 1600 is in PACER ON mode.
on monitor . - X
2 Ensure pacing rate (ppm) dial is set greater than patient rate.
No ventricular capture beat after stimulus marker on 1 Check for putse of patient.
ECG monitor display.
Hor cispiay 2 Increase oulput current level.

3 Change ECG Lead select.

4 Review pacing electrode placement.

5 Verify that pacemnaker is defivering the proper current using
the ZOLL NTP 4450 Pace Check, or have appropriate
technical staff check output.

Patient on Standby pacing gets paced intermittently. 1 If ECG lead wire comes off, pacer will automatically pace
asynchronously.

2 Check ECG electrode connection and placement.

3 Check ECG cable for damage.

4 Patient R wave-to-R wave interval varying. Pace rate ciose to
patientrate.

Heart rate is 0 with proper pacing capture displayed 1 Check patient’s pulse.
ECG trace.
on 2 Change ECQG size.
3 Change ECG Lead selection.
Bedside/Central Station monitor display becomes 1 Patients cannot be “double patch” ECG monitored while
erratic when pacing. pacing.
Defibrillator
Symptom Recommended Action
ASTATUS XX message appears on monitor display. 1 Contact ZOLL Technical Service immediately.
Defibrillator won’t charge {energy level does not 1 Check that Shock bution is not stuck on.
increment on display). -
2 Replace battery pack.
3 Tum unit off, then on and restart protocol
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9  Charge time to 360J exceeds 10 seconds.

L)

Charge battery pack.

Normal, if operating in low battery condition (up to 20
seconds).

Have device serviced.

10 Energy will not discharge when SHOCK button is pressed.

b W Ry =

Sixty (60) seconds had elapsed after initial charge.
Energy was intemally discharged.
Device is in SYNC mode and no QRS complex is detected.

Unit not completely charged when SHOCK button is pressed.
Wait for ready message and ready tone.

Tum unit off, then on and restart protocot.

11 Unable to SYNC cardioversion discharge.

Ensure SYNC is displayed on monitor,

Check for SYNC marker (high intensity dot or line on R-Wavs).
If not present, change ECG size, lead selection, or electrode
placement.

Alter ECG placement.

12 No apparent energy delivery to patient.

Check for CHECK ELECTRODES message on monior.

Ensure proper placement and contact of Multi-Function
Electrodes.

Under certain circumstances, some patients will not “witch”
when energy is delivered.

Turn unit off, then on and restart protocol.

Perform defibriilator self test as descnbed in Section 6. }f test
fails, have the unit serviced promptly.

Monitor
Symptorm Recommended Action
13 Unit does nettum on. {No 4 audible beeps). 1 Check that battery pack is properiy installed.

Replace battery pack with a fully charged baitery pack.

14 Unittums on with 4 beeps, but no digplay on monitor.

Replace battery pack with z fully charged battery pack.

Option to Display ECG may be turned off (Check with your
Medical Control Authority)

15 Wa STATUS XX message appéars 6n fonitor 'disp_:a}_r. B

Contact ZOLL Technical Service Depariment immediately.

16 'SET CLOCK message appears on _th'é'm'c}'n_'rt”pi d|spiay )

Reé:et timé_;énd_.;i_'aie-i_nfqrmation. -_(See-_S_ection .6.} ST

117 ECG LEAD OFF message appears on the moriitor display.

. Check that the. ECG cabie is connected to patnem and..

instrument.
Check that ECG eiectrodes are not dry T
Replace ECG cable.

18  Poor ECG signal level, calibration pulse normal
(10mm @ 1mV).

Change ECG size.
Change to anotherlead - |, 1, lil, or ELECTRODES.
Ensure ECG electrodes are not dried out and are making

good contact.

Apply new electrodes using different placement,
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19 No systole sound (beat detection} or heart rate and
flashing heart are not being displayed on monitor,

—

B WM

Patient heart rate tess than 20 BPM.
Increase beeper volume on top of unit.
Change ECG lead selection.

Change ECG size.

Alter ECG electrode placement.

ZOLL

20 No sync marker dispiayed on ECG monitor signat or

recorder printout, or intermittently displayed on R-wave.

E S I

Ensure "SYNC" is displayed on the monitor.
Change ECG size.
Change ECG lead sejection.

Alter ECG electrode placement.

Strip Chart Recorder

Sympltor

Recommended Action

21 NO PAPER message appears on monitor.

1
2

3

Recorder out of paper.

Remove papet, check paper type, check recorder for paper
jam, reload paper.

Recorder needs replacement.

22 Recorder makes a stuttering sound when activated.

1

Check paper path of recorder for paper jam.

23 5YNC marker (1) not annotating at top of paper

ha

L) T & 1 BN |

Ensure SYNC is displayed on the monitor.

Ensure high intensity dot or line is displayed on ECG signa!
onh monitor.

Change ECG lead selection
Change ECG size.
Change electrode placement.

Paper too narrow. It should be 50mm wide.

24 Light or poor quality tracingsfannotations on paper.

-t

Ensure correct paper is in use.

Ensure paper is installed grid side against recorder print head.

Recorder print head requires cleaning (trained personnel oniy).
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ledical

The ZOLL 1600 medical report capabiitiy automatically records
incident information for subsequent review and archiving. Data is
stored on a removable PCMCIA data card (memory card) for
downloading to a properly equipped personal computer. (See the
ZOLL Data Control System for information on PC equipment
requirernents and data retrieval procedures.) Stored data can also
be downloaded to a PC via a ZOLL 1600 to serial port cable con-
nection.

The medical report capability begins recording when the 1800 is
tumed on and continues until the unit is tumed off, Patient ECG,
unit status, date, time and 1600 contro! settings are recorded.
Audio recording via a microphone located on the front of the 1600
isa configurable option on properly equipped units.

Data recorded during an incident Is retained on the memary card
untif erased. Shutting the 1600 off with the memory card instalied
or rernoving the memory card from the unit wilt not erase the
data.

PCMCIA Data Card

The memory card Is a self contained electronic storage device
similar to a floppy disk. Do not subject the card 1o extreme tem-
peratures, do not immerse the card in liquids, do not place the
card near magnetic objects and do not place heavy objects on
the card. Protect the connector located on one short edge of the
card from physical damage.

Contact ZOLL Technical Service Department for the current list of
supported PCMCIA cards.

Up to two hours of incident data {(ECS and unit status) orup to
one hour of incident data and simultaneous audio recording can
be stored on one 4 megabyte memory card. ZOLL recommends
that @ spare memory card is always kept with the 1600 and that
the memory card is changed after each incident.

ieport Capability

installing the PCMCIA Data Card

POMCIA Cord Siot

Check that there is no physical damage to the connector edge

and that the connector edge is clean and free of dirt and debris.
Insert the memeory card into the siot located in the middle of the
1600. The label side should be up. Slide the card into the unit until
it is firmly seated in the card slot.

fo remove the card, lift the card slightly and pull the card out of
the unit. If the memory card is removed while the 1600 is on, the
unit will sl operate properly but no event information will be
recorded.

Transferring Data to a PC with a
PCMCIA Data Card Reader

ZOLL Data Control scftware must be instalied on the PC 1o access
any information transferred from the medical report
capability. )

Remove the data card from the ZOLL 1600. Insert the card into
the PCMICA data card reader on the PC. See the ZOLL Data
Conirol Guide for instructions on information retrieval procedures
and PC equipment requirements.
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Downloading Data to a PC via Serial
Limkc

ZOLL Medical Report software must be installed on the PC to
access any data downloaded from the medical report capability.
(See the ZOLL Data Control System for irformation on PC equip-
ment requirements and data retrieval procedures.)

Check that there is enough storage space on the personal com-
puter 1o hold the data from the memory card. The minimum free
hard disk space is 4 megabytes.

Connect the serial cable to the serial port on the front of the 1600
and to the PC senal port.

Check that the electrodes are not connecled to a patient (or simu-
lator} or that the Muiti-Function cable is not connected to the
ZOLL 180C. K an attempt is made to enter downlgad mode with
the electrodes connected to a patient {or simulater} and the Mult-
Function cable connected to the ZOLL 1600, the unit will go into
semi-automatic mode and the error message, "REMOVE ELECT"
will be displayed.

Check that the correct memory card is instafled in the ZOLL 1600,

Press and hold the F1 button on the top panel of the
1600 while turming the selector switch to Power On. The following
message will appear on the display.

Release and press F1 again io confirm downloading. § F1 is not
pressed within 10 seconds, the 1600 will returmn to normal opera-
tion in semiautomatic mode.

PRESSF3
7O CONTINUE

To cancel the download press F1. To confirm the download abont,
press F1 again. This will stop the data transfer. Press F3 to cancel
the abort request. The 1600 will continue to download the data.

At the end of the transfer the display indicates the 1600 has suc-
cessfully downloaded zll the information stored on the memory
card. Press F4 to erase the remory card or press F2 1o exit the
download withoud erasing the card. Erasing the memory card
permanently removes all memory card information, To save the
memaoty card information after a successfut downioad, press F2.
The card may then be removed from the 1600,

if F4 is pressed, a display message indicates the card is being
erased.

INSERT NE

Memory card has been erased and is now empiy and can be used
again 1o recerd a different incident.

i there is a problem with the memory card erasing procedure, the
above message displays on the screen. Press F1 1o exit or insert

anciher card.

To save the memory card information after a successful downioad,
press 2. The card may then be removed from the 1600 and a
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new card inserted for downloading or you may exit the download-
ing sequence.

. POWER OFF. -
ORPRESSF{

.t - TOENTER . .
" SEMI-AUTO MODE

Press F1 forthe 1600 to return to normal semi;automaﬁc

operation. DWNLOAD ABDF{TED
" PRESS o

Error Messages F2TOSKIP
FoTOR

if an in progress download is interrupted because the memory
card has been removed or disfodged the above message is
displayed.

The above message appears if there is no memory card installed.
Following each message is a list of avaiiable options.

. FSTORETRY . -

- F3TO DOWNLOAD :
F4TOERASE _ _ The card has damaged data and cannot be downloaded.

The recorded information on the card has already been down- R OST FA' L
loaded to a PC. The information can be downiocaded again if L : '
necessary. DWNLOAD ABOF{TED
— - L PRESS - _
. F2 TO SKIP C_AHD :
.. F3TORETRY

. REPLACECARD
- PRESSFt The PC has aborted the download,

The mermory card installed in the 1600 is empty.

" mePLACE CAR'D .
TOR

 PRESSF1

The above message occurs if there is a serial fault. This indicates
there is a problem with the cable, the ¢able connection, or the PC.
The card is a configuration card and not 2 memory card. Following each message is a list of available options.
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Appendix

Strip Chart Recorder Operation

SummaryReport

$trip Recorder Operation

If the ZOLL 1600 is configured to automaticalty generate strips,
the strip chart recorder will automatically run for 15 seconds afer
a defibrillator discharge or a heart rate alarm in manual mode.
This configuration is selectable (See Appendix [}

ANO PAPER message appears on the monitor when the Strip
Chart Recorder is activated without paper. The sirip chart
recorder automatically shuts off when there is no paper. Press the
Recorder On/Off button to start the strip chart recorder again after
loading new paper. {See Section 6 for paper replacement}

The following annotations are printed on the top of the strip chart:

1. ANALYZE ECG: Printed when the Analyze button is pressed,

2. CHECK ELECTRODES: Printed when a poor connection of the
Multi-Function Electrodes is detected.

3. ANALYSIS HALTED: Printed when the analysis is halted due
to a fauit condition.

4. NOISY ECG: Printed when excessive noise is detected.

5. SHOCK ADVISED: Printed at the end of user-intiated analysis
when a shockable rhythm has been detected.

€. NO SHOCK ADVISED: Printed af the end of user-initiated
analysis when rno shockable rhythm has been detected.

7. "I Printed at the end of each 3-sec‘ond analysis sub-interva!.

8. “": Printed immediately following the fast 3 second interval.
Three characters are printed immediately following the /"
indicating the results of the analysis for the 3 analysis sub-
intervals. A **” indicates a shockable sub-interval while a ="
indicates a non-shockabfe interval.

9. “7indicates a non-shockable interval. {See 8 above.)

Summary Report

The Summary Report allows the operator to store and later re-
trieve a printed copy of critical ECG event information. The ZOLL
1600's intemnal memory automatically records significant events.
The Summary Report records all associated event information
including 1600 control settings, patient ECG, time, and date. The
Summary Report functions independently of the Medical Report
Capability to store these events.

The following events will trigger Summary Report to record infor-
mation:

= Activation of the Heart Rate Alarm.

* Initiating analysis of the ECG.

* Discharging the defibrillator.

* Tuming strip chart recorder on (or on and then off in rapid
sequence).

° GHECK PATIENT message (when continuous analysis indi-
cates a shockable condition).

* Pressing the "F° keys

« Entering Pacer Mode

+ Entering Manual Mode

A Summary Report (header only) is stored when the unit is first
powered on. The report will only be stored # the unit has been off
for more than 10 seconds or was previously in configuration or
download mode, and put into semi-automatic mode.

Summary Report records each event in chronological order and
will store up fo 33 defibrillation or 70 non-defibrillation evests. Al
event data will rernain in memory and be accessible until the 1600
has been off for five minutes or the data is manually erased.

if the memory is full and a strip chart recorder is installed, a
REPORT FULL message will appear on the monitor and no fur-
ther events will be recorded until the current mermnory is erased.
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Summary Report Formats

, ! i} couuents e e e e L

£ !
e e e e e T T e e e e e e e

The Summary Report first prints an overview of ali events currently stored in memory
inciuding total number of defibrillation shocks delivered, total pacing time (cumulative),
the time that the 1600 was tumed on (or the start time of the next repor, i z report has
just been manually erased), time of last event, and the date. 1t leaves space for patient
name and comments.

All segments have vertical dashed cut lines every 8.5 inches to facilitate easy mounting
on 8.5" x 11° paper. On the last event recorded, SUMMARY COMPLETE will be printed
at the bottor left of the strip chart.

Befibrillation Format

e e e e e e
e e e e e e e e T L e e e e |

T et 1 T e P e T T

Summary Repoert records 6 seconds of pre-shock and 8 seconds of post-shack patient. . .
ECG data, It also records joules selected, sync (i on, ingluding sync indicator marks), - . -
ECG lead, ECG size, time, and date. B
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Analyze Format

Summary Report records 6 seconds of pre-analysis patient ECG and 8 seconds of
post-analysis ECG with the annotation SHOCK ADVISED or NO SHOCK ADVISED.

The folfowing Summary Report formats are available in manual mode only.

Pacer On Format

153950 10 FEA 55

Summary Report records & seconds of pre-Pacer On patient EGG. Alss recorded is the
ECG lead, ECG size, patient's heart rate, time and date.

e e o P
e e e e

I YRS W 31§ P 8 a1 1A . S ELET 3 A S PP

e e P LA L IEIEY R Fip R NN ELLHL) B b vl

After establishing a paced rhythm, tum the recorder on briefly to record the paced
rhythm in Summary Report,

Heart Rate Alarm Activated Format

Summary Report records 6 seconds of pre-alarm patient EGG. Also recorded is the
ECG lead, ECG size, patient's heart rate, time and date. if the pacer is on during this
event, the pacing rate and pacing current is also recorded.

ZOLL
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Recorder On Foymat

Summary Report records 6 seconds of patient £ECG stored prior te recorder activation.
Also recorded is the ECG lead, ECG size, patient's heart rate, time and date. If the
pacer is on during this event, the pacing rate and pacing current is also recorded.

Continuous Analysis Report

=
]

=
e
s e
A PP TEYh
L T N 2

Summary Report records 15 secands of patient ECG data. Also recorded is the shock
count, ECG jead, ECG size, patient's hear! rate, and noise events.

Print a Summary Report on the Strip Chart Recorder

To retrieve recorded event reports, press the Summary button on the top of the ZOLL
1600. The strip chari recorder will print all events in chronological order cumently in the
1600’s internal memory.

It the strip recorder is on or the defibrillator is charging, the Summary button is inactive.

To stop printing a repor, press the Summary button again of fumn the unit off. You may
print an uniimited number of copies of the report simply by pressing the Summary
button once for each report and waiting until the printout is complete before pressing
the Summary button for the next copy.

The 1800 will interrupi printing a report if the heart rate alarm activates, the Charge
button is pressed, or the sitip chari recorder turns on. if report printing is interrupted,
press the Summary button again.

If the strip recorder is out of paper and the Summary button is pressed a NO PAPER-. .
message appears on the monitor, Load paper and press Summary again to print the

report.

. Erase 2 Sunmmary Report from the Strip Chart Recorder
The report is automatically erased after 5 minutes when theumnstumed off butmay:
be recontigured to retain data as long as 90 minutes (Sée_'A_b'p:epd_l '

erase all recorded summary information, press and hold the Set tp arrow button & =,

and Summary button simultaneousty for 4 seconds. An ERASING REPORT message
will appear on the ronitor.

Note that this does not affect the data stored on the PCMCIA card.
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Appendix

Specifications

General

Size

Weight
Power

Warranty

Design Standards

'

Pat_ient Safety

Environmental

O'perating Modes

Pacemaker
Type

Pulse Type

Pulse Duration
Pulse Ampfitude
Pacing Rate ’
Output Protection
Pacer On

Pacer Electrodes

Defibrillator
Waveform

Output Energy

Energy Selection

Charge Time

10.7 cm high x 33.5 cm wide x 31 ¢m long
42in.x 13.21in. x 12.2 i),

5.9 kg. (13 Ibs.} with Multi-funciion cable.
Sealed lead acid battery - 2.0V/cell, 5 celis - wired in series.

In North America: 1 year, including use of a loanet.
Outside North America: consult ZOLL authorized representative.

Environmental tests include the following: RF immunity per IEC 801-3
to 20¥/M, EM1 emissions per CISPR 11 class A, Vibration per IEC 68-2-6 and
IEC €8-2-34, Shock per I[EC 68-2-27, and moisture per IEC 529 standard IPX4.

All patient connections are isclated.

Temperature:  0°C te 55°C (operating). -20°C to 70°C (storage and shipping).
Humnidity: 5% to 95% refative humidity, non-condensing.

Semi-Autornatic (default mode)
Manual

Diagnostic

Configuration

VVI dernand; asynchronous (fixed rate} when used without ECG leads.
Rectilinear, constant current.

40 milliseconds.

Variable 1o 140 mA.

Variable from 30 to 180 ppm.

Fully defibrillator protected and isolated.

Message display on monitor.

Specifically designed adutt anterior/posterior pre-gelled ZOLL electrodes,
packaged in pairs. ZOLL pediatric electrodes are also available.

Damped sinusoid.

Selectable at 2, 3, 5, 7, 10, 20, 30,
50,100, 150, 200, 300, 360 joules.

Control on unit front panel.

Less than 10 seconds. Depleted battery packs will result in a lenger
defibritator charge time.

“HOTE: Specifications subject 1o change withoul notice.

20LL, FD, statpadz, PowerCharger. ConnectAlarm, SmanAlarms, ZOLL Batas Control Software, Speed Pock and Preconnect are tradermarks of ZOLL Medical Corporation.
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Delivered Energy Display

*Synchronized Mode

Charge Controls

Multi-Function Electrodes

Monitor and Display

Patient Connection
Input Protection

Bandwidth

Display Format
Screen Type

Screen Size

Sweep Speed
Viewing Time

Heart Rate

*Pacer ODutput Current
*Lead Selection
*ECG Size

*Alarm On/Oif Status
ECG Lead Fault

*Pacer Electrode Fault

" Detibriilztor Electrode Fault

Recorder Paper Out

‘Low Battéry Voltage

*Strip Recorder
Paper
Speed
Delay

Annotations

Writing Method
Print-out Modes

Automatic Function

CRT monitor dispiays delivered energy.

Synchronizes defibrillator pulse to patient's R-wave. SYNC message
displayed on monitor. Marker on monitor and on recorder paper identifies
R-wave.

Control on front panel.

Specifically designed pre-gelled ZOLL electrodes, packaged in pairs, can be
used in the anterior/posterior or anterior/anterior position.

Adult StatePadz Electrodes with pre-connect (12 pairbox) 8800-4003
Adult Radiolucent Multi-Function Electrodes {12 pairfbox} 8900-2755
Aduit Multi-Function Electrodes {12 pairbox} B8900-2055
Pediatric Multi-Function Electrodes {6 pairbox} 8900-2065

Via 3 lead ECG cabie and electrodes. Lead configuration selectable by front
panet swiich.

Fully defibrillator protecied. Special circuit prevents distortion of ECG by pacer
pulse.

0.5-35 Hz (-3dB) standard - .05-35 Hz Diagnostic (optional).
Non-fade, moving trace.

High resclution CRT display.

4.5 inches diagonally (56 mm x 86 mm, viewing area).

25 mm/sec.

3.4 seconds.

Digital dispiay on monitor 0-300 bpm + /- 5%.

Digital disptay on renitor 0-140 mA.

Display on moniior.

-5, 1.0, 1.5, 2.0, 3.0 env/miV - display on monitor.

Display on monitor. User selectable, High 80-280 bpm, Low 20-100 bpm.
Message display on monitor.

Message display on monitor.

Mé#é_éage dtsplay an :mp'_r'i'it.or; _. o
_Meslslaé.e...dﬁpiaﬁ on monitor..

 Message display on moritor.

Standard 40 mm themmnal {(grid width). 50 mm {paper width),
25 mm/sec.
6 seconds.

Time, date, defib energy, hearn rate, pacer output, QRS sync.marker, ECG
size, lead, alarm, defib test OK/Fail.

High resclution, thermal array print head.
Manual or automatic - user configurable.

15 second recording initiz*ed by alarm conditions and defibrillator discharge.
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PCMICIA Card
Capacity

*Audio Recording
Battery Packs
Type

Voliage

Recharge Time
Service

Low Batftery indicator

Operating Time
Chargers

* Indicates optional features

Standard series Il flash card - 4 megabyte or 2 megabylte

Digital compressed audio data

Rechargeable, sealed lead acid

2.0 Vicell; 5 cells wired in series.

Charging systems require different charging fimes. See appropriate operator's guide for more information.
Battery pack is easilty removed as a unit.

Message displayed on monitor and 2-beep low battery tone sounds once a minute. For a new battery
pack in good condition, the 1800 will beep twice every two seconds for the tast 20 seconds before shut-
off due to LOW BATTERY. The time from display of the LOW BATTERY message uniil the instrument
shuts down will vary depending on the battery pack condition. For a new battery pack {fulty charged
prior to initiating battery pack operation), the message display-to-shut down time will be approximately
40 minutes in monitor mode. Defibrillator charge time may be exiended when battery packs are
depleted.

30 defibriilator chargings to maximum energy {380J), or 2 hours of continuous ronitoring.

Use ZOLL PD 4420 Battery Support System, ZOLL PowerCharger™ or ZOLL supplied single baitery
charger only for proper aperation. See Battery Support System Operalor’s Guide for detailed
information about battery charging and capacity evaluation. See PowerCharger™ Operator's Guide for
detailed information about operation with AC line power.

c3



ZOLL 16500 Operator's Guide




ppendix
| Configuration Mode

The ZOLL 1600 is designed with several user configurable fea- DOWN ¥ buttons for four (4) seconds while tuming the unit to
tures to aliow each operator{s) to set the device according to their Power On.

preferences. This section lists the configurable features, the default settings

and a description of the option. Some features are available to
manual mode operators only.

A configuration strip can be printed without entering configuration
mode by pressing and holding the SUMMARY and VOLUME

General
Feature Option Defautt
Selected Language English, French, Japanese English
MNotch Filter 50, 60 Hz 60 Hz
Summary Report erase delay 5, 15, 30, 90 min. 5 Min.
Sertal Baud Rate (bps) 9600, 192G0, 57600, 115200 bps 57,600 bps
Allow card erase without downioad Yes/No No
Display Elapsed Time Yes/MNo No
Semiautomatic Mode
Feature Option Defauit
Energy level: Shock 1 50, 106, 150, 200, 300, 360 J 2004
Energy level: Shack 2 50, 109, 150, 200, 300, 360 J 200 J
Energy level: Shock 3 50, 100, 150, 200, 300, 360 J 360 4
Auto Analyze 3 Times Yes/No No
“NO SHOCK ADVISED” "NO SHOCK ADVISED® *NC SHOCK ADVISED®
Prompt "CHECK PULSE"
BOTH
“CHECK PATIENT” "CHECK PATRENT" “CHECK PATIENT"
Prompt ‘PRESS ANALYZE"
Display ECG in semiautomatic mode Yes/No Yes
Pisplay Heart Rate in serniautornatic mode Yes/No No
Record Card Data in Monitor Mode Yes/No Yes
Manual Mode
Feature Option Default
Automatically Generate Strips Yes/MNo Yes
Retain Sync after Defib Yes/No No
Initial QRS Volume Ofi/Unchanged Unchanged
Voice Prompts in manual mode On/Off On
Audio Recording Enabled in manual mode On/Of On
ECG Recording Enabled in manual mode® On/Oft On

* This only applies to devices containing software release 2.07 or greater.
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PPRenaix
Algorithm Accuracy

Sensitivity, specificity, false positive rate and positive predicitivity

] i Sensitivity =
are expressions of the accuracy of an ECG analysis system when
compared with clinicians or experts. The specifics of computa-
tions are detailed below. The accompanying data details the Specificity =

accuracy of the algorithm as tested by independent investigators.

False Positive Rate =
Algorithm Sequence of Events:

1. The zigoritm divides the ECG rhythm into 3-second segments. Positive Predictivity =

2. The aigorithim fiters and measures noise, artifact, and baseiine
wander.

3. The algorithm measures baseline content {'waviness' at the
correct frequencies-frequency domain analysis) of signal.
4. The aigorithm measures QRS rate, width, and varizbility.

5. The algorithm measures amplittde and temporal regularity
{‘auto-correlation') of peaks and troughs.

6. 1f 2-out of-3 are shockabie then "SHOCK ADVISED". Algorithm
sequence thus takes approximately 9 seconds.

Clinical Performance Resulis

Applications: # of analysis # of patients
316 194
Shockable Rhythms
Cverall Sensitivity 95.7%
Positive Predictability 100.0%
Mon-shockable Rhythm
Overatll Specificity 100%
False Positive Rate 0%

Toral # of tushns for which z shoek it clinically advised

Totd # of thythms bar which no shock is clinically advised

.ol chock” degig -
Tetak ¥ of mythms for which no shock i cknically advised

2ot 1 sheck® gecis -
Total @ of thythnus for which $hack is arhvised by unit
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Waveform Information

General

The ZOLL 1600 produces the following defibrillation waveforms
when discharged into 25, 50, and 100 ohm loads at maximum
energy. Each major venical division equals 2 milliseconds.

Dischérge into a 25 chm joad

1000 Volts / DIvision

2 Miliiseconds f Division

Discharge into a 50 chm load

1000 Volis / Division

2 Milliseconds f Division
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Discharge into a 100 ohm load
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OPERATOR’S MANUALS
ZOLL 1600 #9650—0021 & 1700 #9650-0058
INTRODUCTION This addendum provides information describing the operation
of the ZOLL 1600 & 1700 devices. Please read this update

carefully and add or change the affected pages of your
manuals.

Please note the following changes:
ZOLL 1600 (#9650 - 0021)

Section 2: “Semiautomatic Defibrillation”: Step 3 “Prepare Patient” ( Page 14)

CHANGE FROM: . If the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.
CHANGE TO: If the patient has excessive chest hair, clip it to

ensure proper adhesion of electrodes.

Seetion 3: “Manunal Mode Defibrillation’: Step 3 “Prepare Patient” ( Page 22 )

CHANGE FROM: - If the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.
CHANGE TO: If the patient has excessive chest hair, clip it to

ensure proper adhesion of electrodes.

Section: 3: “Synchronized Cardioversion™: Step 3 “Prepare Patient” ( Page 24)

CHANGE FROM: If the patient has excessive chest hair, shave it to
ensure proper adhesion of electrodes.
CHANGE TO: If the patient has excessive chest hair, clip it to

ensure proper adhesion of electrodes.

ZOLL 1600 (#9650 — 0021) and ZOLL 1700 (#9650 ~ 0058)

Section 1: * Warnings”: “Operator Safety” ( Page 6)

CHANGE FROM: e Do not discharge with paddles or electrodes shorted
together or in open air. Stand clear of patient when
defibrillating.

CHANGE TO: * Do not discharge with electrodes shorted together or in

open air. Stand clear of patient when defibrillating.
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ection 3: “Manual Mode Defibrillation”: Step 7 “Charge Defibrillator” ( Page 23 )

CHANGE FROM: After 6-10 seconds of charging of the selected level, the
DEFIB XXX J RDY message displays on the monitor. A
distinctive charge ready (continuons) tone sounds. The
defibrillator is now ready.

CHANGE TO: After charging to the selected energy level, the DEFIB XXX J
RDY message displays on the monitor. A distinctive charge
ready (continuous) tone sounds. The defibrillator is now ready.

Section 3: “Synchronized Cardioversion’: Step 9 “Charge Defibrillator” ( Page 25 )

CHANGE FROM: After 6-10 seconds of charging to the selected energy level, a
distinctive audible tone will sound and the energy ready SYNC
XXX JRDY. will be displayed on the monitor. The
defibrillator is now ready.

CHANGE TO: Afier charging to the selected energy level, a distinctive
audible tone will sound and the energy ready SYNC XXX J
RDY. will be displayed on the monitor. The defibrillator is

now ready.

Section 7: “Troubleshooting”: Step 3 (Page 37)

CHANGE FROM:
Symptom Recommended Action
3 Charge time to 360J exceeds 10 1 Charge battery pack.
seconds 2 Normal, if operating in low battery
condition (up to 20 seconds).

3 Perform defibrillator self test as
described in Section 6. If fails, have
the unit serviced promptly.

CHANGE TO:
Symptom Recommended Action
3 Charge time to 3607 exceeds 10 I Charge or change battery pack.
seconds 2 Normal, if operating in low battery
condition or batiery with diminished
capacity.

3 Perform defibriliator self test as
described in Recommended Daily
Checkout Section. If fails, have the
unit serviced promptly.
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N Section 7: “ Defibrillator”: Step 10 ( Page 40 )

CHANGE FROM:

Symptom

Recommended Action

Charge time to 360] exceeds 10 seconds.

1 Charge battery pack.

2 Nommal, if operating in low battery
condition (up to 20 seconds).

3 Have device serviced.

- CHANGE TO:

Symptom

Recommended Action

Charge time to 360J exceeds 10 seconds.

1 Charge or change battery pack.

2 Normal, if operating in low battery
condition or battery with diminished
capacity.

3 Have device serviced.

Appendix C: “Defibrillator’”: (Page C1)

CHANGE FROM: Charge Time
CHANGE TO: Charge Time
Sheet3 of 3

Less than 10 seconds. Depleted
battery packs will result in a longer
defibrillator charge time.

Less than 10 seconds with a new,
fully charged battery. Use of
battertes with diminished capacity
will resuit in a longer defibrillator
charge time.
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OPERATOR’S MANUALS

ZOLL 1600 #9650—-0021& ZOLL 1700 #9650-0058

INTRODUCTION This addendum provides information describing the operation
of the ZOLL 1600 & 1700 devices. Please read this update
carefully and add or change the affected pages of your

manuals,

Please note the following changes:

ZOLL 1600 (9650-0021) and ZOLL 1700 (9650-0058)

Section 7 : “TroubleShooting” : “Strip Chart Recorder” ( Page 41)

ADD the foilowing information as step 25 on page 41.

Symptom

Recommended Action

25. Period (.) appears at the top of the paper.

This marker indicates the occurrence of a
recoverable recorder error. This error does
not affect the ability to deliver therapy. If
this error occurs repeatedly with use, contact
ZOLL’s Technical Service Department.

1
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