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Medical Systems P.O. Box 85335, San Nicgo, CA 92186-5335

Service Bulletin 414 P/N 141973A

Service Bulletins are supplements 1o ALARES Mcdical's Technical ServicefMaintenance Manuals.

Model Affected: Gemini® Volumetric fnfusion Pump/Controller, PC-1CE

Date: July 1997
Subject: Release of Model 1310C, PC-1CE
Purpose

The purpose of this bulletin is to provide Biomedical Technicians the following:

« information related to the release of Model 1310C, PC-1CE, and
« updated part number information.

This is reference information only and is not intended to suggest a need for component changes.

Explanation

An instrument having Version 8.12 software is referred to as a PC-1CE, Model 1310B. The
software has been updated o Version 8.13, and an instrument having this version software is
refered to as a PC-1CE, Mgdel 1310C. The only difference hetween a Model 13108
instrument and Model 1310C instrument is the software.

Version 8.13 software provides the following enhancements over Version 8.12:

» Power up time reduced to appreximately 6 seconds (from approximately 11 seconds).

« Control key activation ignored during power up unless the control key is pressed at the
same fime (or before) POWER ON control key is pressed, and is held until power up
sequence is completed.

« “517mmHg" displayed (instead of “10psi”) when operating in 10psi mode and selected
language is not English.

« SEC/PIGGYBACK confrol key enabled during secondary infusion and tamper-proof
operation.

« Diacritics included in Swedish and German displays.

e Error codes “145" and “146" replaced with the following:

Farts Ordering: Refer to llustrated Parts Breakdown chapter of the Technical Service/Maintenanse Manuai
Parts Inguiriss: 1-B00-854-7128, 1-619-458-6005
Techiical Inquiries:  1-B00-B54-7128, 1-519-458-6003, FAX 1-819-458-7507
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Code No. Descripiion Meaning, Probable Cause

161-163 Mator Syne Error | Flageed when Bisplay Processor has determined | Display Board
that motur revelution times [ail 1o refleet nominal Logic Board
pumping rate reported by Logic Processor,

164, 167 | Motor Rate Error | Flagged when Display Processor has determined | Display Board
that moter rate fails to reflect nominal pumping rate | | guic Board
reported by Logic Processor.

References
PC-1 Maintenance Manual {dated September 1, 1993, or later)

Parts and Tools Required

Reference the appropriate sections of the maintenance manual, if servicing becomes
necessary.

Recommended Action

Include the following information, as a supplement to the lllustrated Parts Breakdown chapter
of the maintenance manual, when replacing or repairing a PC-1CE display board assembiy or
logic board assembly in an instrument having Version 8.12 or B.13 software (Modei 1310B or
Madel 1310C), and when ordering a PC-1CE Operator's Manual.

NOTE: The software version is displayed when the Instrument is powered up {scrolls cnce
across the display} and when entering the Setup Mode.

Interchangeability Information

1. Programmed IC

The programmed logic IC (U3) ang programmed display IC {U5) must each be the same
software version as the other. Replacement parts have been set up to upgrade to Version
8.13 when an order is placed for a Version 8.12 replacement part or assembly. (See

Jollowing part mumber information.)

2. Operator's Manual

The Cperator's Manual used with a Version 8.13 instrument is different than the Operator's

Manual used with a Version 8.12 instrument. A new Operator's Manual is provided with

sach software upgrade kit, but is not provided as part of the logic or display board

replacement kit. {(See following part number information.)

NOTE: When ordering a replacement logic board assembly or display board assembly for
a Version 8.12 instrument, it may be necessary to also order an Operator's Manuat
for a Version 8.13 instrument.
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Display and Logic Board Assemblies
{Models 13108 and 1310C, PG-1CE)

NOTE: When ordering a display board assembly. logic board assembly, or software please specify the
software version being replaced.

RefDas  Part Number  Description Qty.
142042 kit, Display Board t
(Kit consists of Version 813 display board assembly, Version 8.13 logie 1C,
[nstallation [nstructions, and Serial Number Report Instrument Uparade Form, )

142041 Kit, Logic Board 1
(Kit consizis of Version 8.13 logic board assembly, Version 8.13 display IC.
mstaliation mstructions, and Serial Number Report nstrument Upgrade Form.)

To replace Version 8.12 software:
U3, s Kit, Upsrade from Version 8.12 1o Yersion 8,13 i

(Each kit consists of programmed logic FC, programined display IC, Operator’s
Manual, Installation Tnstructions, and Serial Number Report Instrumemnt Upprade

Farm.}

141975 Australian

141974 EnglishATK

[41976 French

141977 German

141980 [talian

141978 Epanish

141979 Swedish
To replace Version 8,13 software:
U3 141981 I, T.ogic, Yersion §.13 1
s 142051 IC, Display, Version .13 I

Literature
{Models 1310B and 1310C, PC-1CE)
Part Number  Description Qly.
Opetator’s Manual, 13108 (Version §.12) 1
10-4259-7 Australian
10-9254.7 Enalish’UX
10-9256-7 French
10-9260-7 Crerman
11-93258.7 Ttalian
10-0255-7 Spatiish
10-9257-7 Rwadish
Operator’s Manual, 1310C (Version 8.13) 1

10:9267-1 Anstraiian
10-9262-1 Englisb/UK
10-9248-1 French
10-9263-1 German
10-9264-1 Tralian
10-9263-1 Spanish
10-9266-] Swedish
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10221 Wateridge Circle

ALAR.[SN San Diego, CA 82121, US.A

Medical Systems P.O. Box 85335, Ban Diego. CA 92186-5335

Service Bulletin 412A P/N 142146A

Service Bulleting are supplements to ALARTS Medicul’s Technical Service/Maintenance Manuals.

Models Affectad: Gemini® Volumetric Infusion Pump/Cantrolier;

1340 (PC-1), 1320 (PC-2), 1325 (PC-2TX), 1340 (PC4)
Date: July 1887
Subject: Level of Testing Guidelines

7 This supersedes Service Bufletin 412, 1o reflect the release of @ new PC-1 Maintenance
Manual

Purpose
The purpose of this bulletin is to provide Biomedical Technicians:

» A Level of Testing Guidelines table, to replace all existing references to testing reguired
after repair (reference Maintenance chapler of maintenance manwal for each Gemini modef).

» Updated maintenance manual part number information (reference Preface section of
maintenance manual for each Gemini model).

Explanation

The tests currently specified in each maintenance manual as being required after repair may
not reflect current testing requirements or recommendaticns. To help provide the mast current
minimum test requirements, a Level of Testing Guidelines table has been provided.

The part number referenced in the Preface section of each maintenance manual, as the part
number to be used when ordering a manual, is no longer current.

References

Gemini PC-1 Mzintenance Manual {dated September 1, 1993, and later)
Gemini PC-2 Maintenance Manual (dated April 1, 1996)

Gemint PC-2TX Maintenance Manual (dared My 1, 1996)

Gemini PC-4 Maintenance Manual (dared November 1, 1993)

Parts and Tools Required

As specified in the appropriate sections of the service manual.

Parts Qrdering: Refer to lllustrated Parts Breakdown chapter of the Technical ServiceMaintenance Manual
Paris Inquiries: 1-B00-854-7128, 1-519-458-6005
Tochnical Inquiries:  1-800-854-7128, 1-619-458-6003. FAX 1-518-458-7507
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Recommended Acfion

Add this Service Bulletin to your Gemini Medel PC-1, PC-2, PG-2TX, or PC-4 Maintenance
Manual references (as applicable, yee above References), as a supplement to the Maintenance

chapter.

1. Te ensure that all appropriate supplemental documents (such as this service bulletin) are
included when receiving 2 new maintenance manual, use the fallowing part numbers when
ordering a manual.

Model

PC-1
PC-2
PC2TX
PC-4

P/N

142034
141880
141881
i41882

2. Any instrument repair or disassembly/reassembly must be followed by testing, determined
by the ievel of the repairfdisassembly. Use the following Level of Testing Guidelines,
Table 5-5, in place of the test requirements specified in the Maintenance chapter of the

maintenance manuat,

CAUTION

Tuwrn the insrrument off and discomnect it from AC power before
disaxsembly.  Stutic charges wifl damage Instrument circuitry.  Ohserve
proper groustding technigues (use grounding strap) to prevent possible
harm to static-sensitive components.

Tabie 5-5 Notes:

¢ The required tests can be found in the Momsenance chapter of the applicable
maintenance manual, with the exception of the following test, which can be found in the
noted section of the Preparation for Use chapter.

Test

Models

Display Test

PC2TX, PC-4

s The tests identified as required are for all Gemini models (PC-1, PC-2, PC-2TX, PC-4},
unless otherwise noted (next to repair item description).
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Table 5-5 Level of Testing Guidelines
Tests to Perform w
® — Required EJ g E % . ":"i) .g .
glzla] 55|t 2| ¢
SIEIEIE2 12138 4| 5|23
SlE|T | BBl ElE|e|B]c]?
. B|8|2|E3|5 |25 |E |28l
Repair/Replacement/Adjustment of ¥ ol =) - PR I v R i R g
No Fault I'ound a|lo|e| =
Adr-in-Line Asscmbly o 0|0 & (@@
Analog Board Assembly: PC-2 o o e » .
PC-2TX, PC-4 LA BN | ]
Anchor Bracket AR AR [
AC Receplacte Assembly/Power Entry Madule oo 0; @ ]
Audio Oscillator e|leio| @
Battery LI AR »
Display Board Asscmbly:  PC-1, PC-2 ele o o L]
PC-2TX, PC-4 L 2N AN ] L ] L
Door/Door Assembly o a|e] & o .
Front Case/Assembly Parts L B AN o | ®|e ]
Handle L AN AN L]
Harness Assembly {any) o o 8] B
Keypad Assembly s ele| » ]
Togic Board Assembly: PC-1, FC-2TX (&0 .
PC-2.PC-4 ale|e L ]
Moter Controller Beard Assembly: PC-2TX, PCA e a's o L]
Pole Clamp Assembly o o @ -
Power Supply Board Assembly [ A BN N .
Pumping Mechanism Assembly/Parts (e 0| & o
Rear Case/Assembly Parts [ 2N AN N [}
Strain Beam/Transducer Assembly LAE SR s |o » .
Transformer Assembly a|le|e| » »
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WARNINGS, CAUTIONS AND NOTICES

CAUTION: FEDERAL (LUSA) LAW RESTRICTS THIS DEVICE TO SALE BY
CR ON THE ORDER OF A PHYSICIAN.

USE ONLY HOSPITAL GRADE POWER SUFPPLY CORD TO INSURE
PROPER GROUNDING. GROUNDING RELIABILITY CAN ONLY BE
ACHIEVED BY CONNECTION TO A RECEPTACLE MARKED "HOSPITAL

GRADE".

DANGER:

DANGER:

WARNING:

/ CAUTION:

E CAUTION:

WARNING:

EXPLOSION HAZARD, DO NOT USE IN THE PRESENCE OF
FLAMMABLE ANESTHETICS.

RISQUE D’EXPLOSION, NE PAS EMPLOYER EN PRESENCE
D’ANESTHESIQUES INFLAMMABLES.

TO PREVENT UNRESTRICTED FLOW, CLOSE CLAMP
WHEN FLO-STOP IS OPEN.

TG REDUCE RISK OF ELECTRICAL SHOCK, DO NOT
REMOVE COVER OR BACK. REFER SERVICING TO
QUALIFIED SERVICE PERSONNEL.

REPLACE FUSE AS MARKED,

BEFORE CONNECTING "REFER TO MANUAL"

NOTE

TO MAXIMIZE THE SERYICE LIFE OF THE INSTALLED BATTERY, IT IS RECOMMENDED THAT
THIS INSTRUMENY BE STORED AND OPERATED IN AN ENVIRCNMENT THAT IS
TEMPERATURE CONTROLLED BETWEEN 68°F (20°C) AND 77°F {25°C).

WARNING

[N THE EVENT THE INSTRUMENT IS DROPPED AT ANY TIME, IT MUST BE CHECKED BY A
BIOMEDICAL TECHNICIAN PRIOR TO USE FOR PATIENT CARE.







WARNING AND CAUTION NOTICES

WARNING: TO PREVENT UNRESTRICTED FLOW, CLOSE ROLLER CLAMP WHEN FLO-STOP®
MECHANISM IS CPEN.

x/'\ ‘\\ CAUTION: REFER TO MANUAL
ey

. TYPE CF (Equipment useable for direct cardiac applications)
CLASS 1
'/—\'\_ ¥ ALTERNATING CURRENT
/43 REPLACE EUSE ONLY WITH SAME TYPE AND RATING
£k v
EQUIPOTENTIAL GROUND POINT: IF THE INTEGRITY OF THE EQUIPOTENTIAL
EARTH CONNECTION OR HOSPITAL EARTH SYSTEM IS IN QUESTION,
OPERATE THE INSTRUMENT USING INTERNAL BATTERY POWER.

IPX1 DRiP PROOF

WARNING

If the PC-1 pump/controlier is dropped at any time, have the instrument
checked by the Biomedical Department prior to further use.







NOTICE

Product design and/or specifications are subject to Nene of the information contained herein may be
change without notice.  The information contained duphicated ner may it be utifized in any manner
in this maneat is current as of the date of issue. other than for the repair and maintenance of

ALARIS™ Medical infusion pump/controllers and
This publication contains ALARIS Medical the component parts thereof. Any unauthorized
Systems, Ing. ("ALARIS Medical") proprietary data use of the information contained herein may
provided solely for the use of technical personne! subject the user to substantial liability.

in repairing ALARIS™ Medical infusion
pump/controliars,

Copyright™ 1997 by ALARIS Medical Systems, Inc.

All Rights Reserved

10221 Wateridge Circle

San Diego, CA 92121

(619) 458-7000

Printed inr .5.A.

U.S. Patents 4,617,014; 4,690,673; 4,689,043; 4,725,205; 4,728,265; 4,836,752, D305,151; D308,946;
D312,879; 4,954,046, 5,219,330; 4,859,927; 4,908,710

Other U.S. and Foreign Patents Issued and Pending







PC-1

PREFACE

This manual contains operation and maintenance
instructions for the IMED GEMINI PC-1* Volumatric
Infusicn Pump/Cantroiler. The information
provided herein is intended for use by technical
personrel responsible for servicing this product.
The material is divided into six sections and is
praszented as follows: Section 1 - Descriptive
Information; Section 2 - Preparation for Use;
Section 3 - Operating Instructions; Secticn 4 -
Functional Description and Schematic Diagrams;
Section & - Maintenance Instructions; Section 6 -
Parts Lists and Assembly Drawings.

Additional copies of this manual may be obtained
by contacting ALARIS Medical's Customer Service
Department and grdering ALARIS Medica! Part No.
10-9261-00.

This manual supersedes PC-1 Maintenance
Manual 1310-9251-00 and PC-1 International
Addendum P/N 1310-9028-00.

The features of the 220V model of the PC-1 pump/
controller have been incorporated into this manual.
Text or graphics that are related exclusively to the

220 model are identfied with a €55 symboi.

In addifion, some features are for the 110V model
of the PC-1 pump/centroller only and are identified
with a symbal,
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SECTION 1 - DESCRIPTION

1.1 INTRODUCTION

This section includes general operating
characteristics, physical description and operating
specifications for the IMED GEMIN! Model PC-1
WVolumetric Infusion Purp/Controlier.

1.2 OPERATING CHARACTERISTICS

The GEMINI Mcdel PC-1 instrument is a single
channei volumetric infusion pump/controller used
for the administration of intravenous drugs and
fluids. The instrurment can be operated as sither 2
Purnp or Controller. A lockout feature is
incorporated which allows the instrument to be
preset as either a Pump or Controller. Secondary
(piggyback) infusions can be administered using
infusion parameters independent of the Primary
infusion. An Empty Container Detector (ECD) is
available, as an cpticn (Al except PC-1CE w80t
220V}, to permit infusing the entite contents of an
iV solution container. The instrument is compatible
with remote computer operaticn when the
communication option is installed. An integral
maintenance mode is incorporated to monitor
instrument performance, identify and document
instrumert malfunctions and assist technical
personnel in troubleshocting and repar.
Fractional ad/Series V5.ox & Subsequent
Software

A VersaTaper® Mode is incorporated to facilitate
administration of IV flvids that require non-linear
delivery {rate andior VTEI} during the peticd of
medication. Twenty, manually input, independent
steps (rate and VTBIl combinations) are available to
set up a tapered infusion program.

Titration Kg%dﬂseries ¥7ox & Sub. Software
An AutoTaper” Mode is incorporated te automaie
infusion setup and delivery of ramp-up/taper-down
cyclic paremeral nutrition applications.

The PC-1 pumping mechanism employs linear
peristaltic action fo deliver a continuous flow of
infusion products reliably, accurately and safely. In
the controller mode, the instrument will deliver Auid
at a pressure equal to the pressure created by the
head height of the IV solution container 412 inches
{30 em). In the pump made, the instrument delivers
fluid at a pressure up to a maximum of 10 £2 psi
{69 +14 kPa; 517 +103 mmHg). Above these
pressures, the instrument will occhude.

Integer Keypad/Series V2x Software
Infusicn rate is selectable between 1 and 888

mbifmr it 1 mLhr increments. Volume to be infused
{VT8l) is selectable between 1 and 9999 mL in 1
mL increments. When an infusicn is complete, the
instrument automatically switches to the KVO rate
of 1 mL/r.

Fractionat res V5ax & Sub. Software
Infusion rate and VTBI are dependent on the
selected instrument operating made - Micro, Macro
or Universal Avaffable parameters are as follows:

MICRHO {mic) - Rate is selectabis between 0.7 and
529 mlhr in 0.1 midhr increments; VTBLis
selectable between 0.1 and 999.8 mL in 0.1 mL
increments.

MACRO {mac) - Rate is sglectable between 1 and
999 mltr in 1 mithr increments; VTBI is
selectable between 1 and 9939 mL in 1 mL
increments.

UNIVERSAL {mic/fmac} - Rate is selectable in 0.1
mbUhr increments between 0.1 and 95.% and in 1
milhr increments between 100 and 899 mLtr;
VTBI is selectable in 0.1 mL increments between
0.1 and 999.8, when the Rate is fractional, and
otherwise in 1 mL increments between 1 and 9999
mL.

When an infusion is complete, the instrurnent
automatically switches to a KVO rate of 1 mLhr for
delivery rates =1 mL/hr or a rate equal to the set
deilvery rate for rates <1.0 mLthr.
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This version of the FC-1 pump/contraller
incorporates a feature that aliows the instrument to
be preset in either the Micro {mic), Macro {mac) or
Universal {mic/mac) mode.

Rate Titration KeypadiSeries v7.xx

The Hate Titration feature allows the rate to be
increased or decreased 1 mL/Ahr (MACRO mode) or
3.01 mbUfhr (MICRO mode) with each press of the
G} or {7 control, then press START to accept the
new rate. Greater rate changes can be achieved

by pressing and holding the approptiate [0 [
contrals until the desired rate is obtained, then
press START to accept the new rate.

The PC-1 pump/controller does not require any
pre-gperational warm up. An intermally mounted
battery provides nomnal operation for a limited
period to enable use when AC power is not
available or the extemal power source is
interrupted.

The PC-1 pump/controller's user interface consists
of a front panel tactile keypad and the reer panel
Audio Control potentiometer. Tamper resistant
operation is provided through the requirement to
ufilize a prescribed key pross sequence to enter or
change infusion parameters. Basic operating
instructions are printed on the right side of the
instrurnent case. Functional control is provided by
a 16 bit microprocessor using a stored program
that inciudes a diagnostic routine that monitors
pump performance, provides audio and visual
signals 1o ensure proper sequencing of normal
operations and {nitiates an alarm in the event a
software or hardware malfunction is detected.

Sufficient disposable configurations are available to
provide the user with a full range of set-up
combinations (see Secticn 1.7). The Flo-Stop® on
the GEMINI administration set's pumping segment
prevents free flow in the event the tubing set is
removed from the instrument following initial
instaliation. Free flow, as a result of deliberate
operator action, is possibie when using the set to
perform a gravity infusion in accordance with the
instructions provided in the set package.

1.3 OPERATING CONDITION

The PC-1 pump/controller can be operated
independently (Nomal Cperation) or, when
configured with 2 communication data por, as a
computer controlled device (Computer Operation).
Nommal operation includes the Controller and Purap
modes plus the Maintenance mode. Computer
operation inciudes the Manitor and Computer
Control modes.

NORMAL OPERATION
SETUP MODE ¥7.xx and subsequent sofiware

The Titration keypad instruments utilize the Setup
Made {refer to Section 2.3.3.2) to configure the
instrument for specfic infusion regimes, lahguage
seiection and communication (serial port)
parameters.

CONTROLLER MODE

In the CONTROLLER mode, the PG-1
pumpicontroller is programmed to control the
infusion of a specific volume of IV solution. The
instrument senses and responds to container
height and patient-side pressure in a manner
simifar to a gravity infusion. The instument’s
preasure sensor measures the hydrostatic pressure
from the fluid cortainer and compares that
pressure against distal tubing in-tine pressure.
When in-line pressure exceeds pump input
pressure, an occlusion condition exists and an
alarm is initated. Actual delivery pressure is
directly proportional to containar height; increasing
container height raises and decreasing the height
reduces ccclusion pressure. Controller mode
ocolusion pressure tolerance is £12 inches (30.54
com) from the fivid container height. Transient
surges in patient-side pressure above the occlusion
threshiold of <60 seconds duration will produce a
LOW FLOW condition which stops the infusion
while the pressure is above the occlusion
threshold. Pressure transients above the occlusion
thrasheld for periods longer than 80 seconds
duration or cumulative time required to compensate
for volumetiic deficiency in excess of 30 minutes
will initiate an occlusion alarm.

1-2
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PUMP MODE

In the PUMPF mode of operation, the instrument
employs a preset occlusion pressure limit of 10 +2
psi {69 114 kPa; 517 2103 mmHg) predicated on a
nominal container height of 24 inches (61 em} and
a delivery rate =30 mbUhr. For delivery rates <30
mishr, the occlusion pressure is rate-dependent to
ensure timely detection of occlusion conditions.
Any transient distal in-line pressure above this limit
will generate a pafient-side occlusion alarm.

Software Release V6.xx and Subsequent

These instruments can be locked into a rate-
independent (10 psi) ocelusion pressure mode.
This mode will result in significantly increased time-
to-occlusion for rates <30 mbthr,

Software Release v8.13 only

These instruments can be locked into a rate-
independent {517 mmHg) occlusion pressure
mode. This mode will result in significanthy
increased time-to-occlusion for rates <30 mlfhr.

MAINTENANCE/DIAGNOSTIC MODE

Inteqer/Fractional Keypad Instruments

The Maintenance mode is intended sclely for use
by biomedical technicians to perform servicing and
maintenance actions and must NEVER be used
whan the PC-1 pump/controller is connected to a
patient. The maintenance mode provides
biomedical seivice personnel access to the closed
Ioop diagnostic test routines and attows the
pumping mechanism to be operated
unencumbered by stoppages resulting from alarm
and matfunction conditions. Speciic sub-routines
are incorporated in the maintenance test sequence
to permit configuring the instrument for non-English
language and computer operation (see Section 5.3
for detailed operation}.

Titration Keypad Instruments
The Diagrostic mode provides biomedical service

personnel access to the closed {oop diagnostic
rautines, allows the pumping mechanism to be
operated uninterrupted by stoppages resulting from
alam conditions and mairtains a log of the 24
most recent error codes (see Section 5.3 for
detailed operation}.

COMPUTER OPERATION
FractionalfTitration Keypads with Software

Release V6.xx and Subsequent ONLY
WMCONITOR MODE

The Monitor made allows & host computer to
monitor infusion status and instrurment
performance. Monitor mode is enabled when a
host computer is connected to the PG-1
pumpfcantrolier through the Communications Data
Port {R5-232-C) and the Manitor indicatar is
illuminated.

COMPUTER CGONTROL

The Computer Control made allows an infusion,
once set up, to be controlied and monitored by a
host computer installation. Computer controlled
operation is selected by actuating the COMPUTER
CONTROLMONITOR switch after Monitor made
has been established. Computer controfled
operation is confirmed by the computer control
indicator presentation changing from flashing to a
steady illumination.

1.4 USER INTERFACE

The front Control and Display pane! incorporates a
tactile keypad for operator use in programming an
infusion. Delivery mode {if not locked), Rate and
WVolume to be Infused are each selected for
Primary infusions. A SEC/PIGGYBACK
(Secondary) key permits independent selaction of
Rate and VTRI for a sequential secondary infusion.
Separate registers are provided to accumuiate
Total and Secondary volume infused quantities,
The PALUSE/STOPR contro! allows an infusion to be
"paused” and ther resumed or stopped. Rate and
VTEI infusion parameters for the Primary or
Secondary are displayed digitally in the respective
displays. The operator information display presents
visual promptis, advisories, alarms and/or
malfunclions messages as appropriate to assist the
operation in pregramming and operating the
instrument.

Fractional Keypad/Series V5.xx & Sub. Software

The ¢.1, 10, 100, VTBI, W, PC and
CLEAR/SILENCE keys have a secondary function
during instrument power up fo enable or clear
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discrete delivery mode selections available an
these versions of the PC-1 pump/controlier.

Titration Keypad/Series V7.xx & Sub. Software
The keypad adds the rate titration controls [ and
& which enable the user to quickly increase or
decrease the rate parameter. A tamper resistance
feature is enabied in the SETUP mode and
implemented using the push actuation of the Audiof
Tamper Resistance Control on the rear panel.

The requirement to properly install the
administration set’s integraf Fla-Stop before the
door will clese and latch prevents inadvertent “free
fiow," inhibits premature operation of the pump and
prohibits use of an unauthorized set. Tha Door
Open and Air-in-Line sensors are provided 1o stop
pump operation if either of these conditions occur
during an infusion. A strain relief fitting is provided
in the instrurnent’s handle support to prevent
kitiking of the proximal tubing.

The rear panel of the PC-1 pumpécontroller is
configured with an audio volume control and an
ECD connection (ECD connection - All except PGC-
1CE w820 220V). A RS-232-C data port connector
is incorperated on the power supply board for the
Fractional Keypad instruments. Scftware releases
VE.xx and subsequent enable the PC-1
pump/coatroller for computer controlied operation.

MED GEMINI Series disposable administration
sets are required for use with the GEMIN! Family of
Infusion Pump/Contrllers. Sufficient set types are
available o support a broad range of infusion types
and corfigurations.

1.5 PHYSICAL DESCRIPTION

The PC-1 instrument has the following physical
characteristics:

Haight: 10.8 inches {275 cm}

Width: 8.4 inches {21.3 cm) wipole clamp
Depth: 6.5 inches {(16.5 cm) w/pole clamp
Weight: 11.1 pounds {5.1 kg)

The PC-1 instrument consists of two major
assemblies: the front and rear case,

FRONT CASE

The front case assembly consists of 2 high-impact,
injection molded, plastic casefinsent assemnbly with
an Electro-Static Discharge (ESD) coating, which
houses and supports the pumping chamber access
door, the peristaltic pumping mechanism, pressure
transducer {strain beam), Air-in-line and slide
clamp detectars, the multi-card assernbly, keypad
and front case ESD componants.

REAR CASE

The rear case assembly consists of a die-cast
aluminum shelf which mounts and supports intern-
ally the battery, transformer, power supply board
{with sonalert), ECD connectar {except PC-1CE

vB .5 220V), audio control potertiometer and RS-
232-C connector) and power entry moduie. The
exterior of the rear case supports the pole clamp,
ECE storage fitting, power cord retention strap and
power cord retainer.

=P only. The exterior of the rear case supports
the 220V AC power entry module plus the
equipotentiality grounding point. The power entry
module includes fuses for both inpot leads and a
220V AC power interrupt switch (where applicable).

1.6 OPERATING SPECIFICATIONS

The GEMINI PC-1 Operating Specifications are
subordinated into Operating Regquirements and
Performance Specifications which are delineated in
Tables 1-1 and 1-2, respectivety.

1.7 ADMINISTRATION SETS

The administration sets available for use with the
GEMINI PC-1 pump/controller® are listed in Table
1-3.

1.8 ACCESSORIES

The accessories approved for use with the GEMIN!
PC-1 pumpfconiroller are listed in Table 1-4.
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Fable 1-1. Operating Requirements

PFarameter Specification
Power Required: Non-Dual State Charger Instruments

90-132 VAC, current draw 0.2 Amps maximum (25 watts), 0.1 Amps
nominal {12 watts), fused at 0.4A, 50-60 Hz, 3 wire, Single ¢

Dual State Charger Instruments
90-132 YAC, current draw 0.3 Amps maximurm {35 watts), 0.1 Amps

nominal (12 watts}, fused at  0.5A, 50-60 Hz, 3 wire single ¢
180-264V AC 0.15 Amps nominal, Fused at 0.315 A, 50-60 Hz, 3

wire, Single ¢
Battery: Sealed Lead-acid, 6 VDG, 7.2 Amp-Hr
Operating Temperature Range: ADE {5°C) to 104°F (40°C)
Operating Humidity Range: 0% to 95% Relative Humidity, non-condensing
Storage/Transport Temperature: -40°F {-40°C) to 158°F {70°C)
Storage/Transport Humidity: 0% to $5% Relative Humidity, non-condensing

Table 1-2, Performance Specifications
Parameter Specification
Operating Principle: Linear Peristaltic
Operating Range:
Pump and Controiler rmodes:

Inteqer Keypad/Series V2.xx Software

Rate: 1-998 mir in 1 mLtr increments (CONTROLLER Made maximum
recommended rate is 500 mLMTr}
Wolume-to-be-Infused: 1-9998 mL or ALL (with external ECD)
Keep Vein Dpen {KVO) Rate: 1 mLfhr
Fractional/Titration Keypad/Series V5.xx & Subseguent Software
Aate: MICRO: 0.1-98.8 mL/hr in 0.1 mUhr increments
MACRO: 1-29% mbshr in 1 mbhr increments

UNIVERSAL:  0.1-99.9 mLhr in 0.1 mithr increments; 100-989
mLshrin 1 mbr increments
(CONTROLLER Mode maximum recommended rate is 500 mi/hr}

Volurne-to-be-infused: MICRO: 0.1-992.9 mL in 0.1 mL increments
MACRG: 1-895%9 mL in 1 mL increments
UNIVERSAL: (.1-999.9 mL in 0.1 mL increments; 1000-9999 mL jn
1 mL increments
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NOTE

In the Universal mode the Rate parameter determines whether
the instrument wili operate with fractional or integer values.

When selecling YersaTaper, the instrument will be configured
for either Micro or Macro parameaters depending on rate value
programmed for Step 01.

Keep Vein Open {KVO) rate: 1 mL/r if delivery rate is =1 mLthr, or set delivery rate i <1.0 mLshr.

Qcclusion Pressure:
Controfler Mode: 112 inches {30.48 cm) from nominal botle height

Pump Mode: 10 £2 psi {69 £14 kPa;517 £103 mmHg). At delivery Rates below 30
mLthr, coclusion pressure is time dependent to ensure rapid
response te coclusion conditions.

Softwara Ralease V5.59, V6.xx and Subsequent
10 psi mode - occlusion pressure i 1022 psi for all rates.

Software Releage wB.13 only
517 mmHg mode - ceclusion presseure is 517+103 mmHg for all

rates.

Air-in-Line Detection: Dual Mode Ulrasenic {neminal 75pL - single boli; 1 ml within 15
minutes - accumulated airy

Software Release vB.xx
Accumulated air-in-line detection of 1 ml in any 15 min interval,

Secondary (Figgyback): Dual rate prograrmmable
Communications Data Port: ElA Standard RS-232-C. Requires standard 8 pin subminiature D
connector

Visual Messages:
PROMPTS: SELECT P/C MGDE, PRESS START, SET RATE and SET VTBI

ADVISORIES: PRIMARY, SECONDARY, MAINTENANCE [V2.X0U5.XX/%6.XX],
DIAGNOSTIC [V7.XX/V8.XX], PAUSE, INFUSION COMPLETE-KVO,
LOW FLOW, EMPTY CONTAINER-KVO (All except PG-1CE v8.xx
220V), LOW BATTERY, TOTAL VOL INFUSED and SEC VOL
INFUSED

Eractional KeypadiSeries V5.xx & Subsequent Software

Additional Advisories: MICRO, MACRO, VERSATAPER: SETUP,
STEP:xx, STEPS20, TOTAL VOLoxx, DURATION hh:mum,
VERSATAPER, and TIME LEFT hh:mm.
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ALARMS:

MALFUNCTIONS:
Delivery Mode/Operating Indicator:
Battery Operation:

Battery Charging-

Software Release V6.xx and Subsequent
10 psi

Software Release V6.3x and Subsequent
LOW BATTERY...

Software Release v8.13 only
517 mmHg

CHECK ECD (All except PC-1GE v8.xx 220v), GHECK IV SET,
CLOSE DOOR, AIR IN LINE, OCCLUDED, "FLO-STOP" OPEN /
CLOSE DOOR, OCCLUDED-PATIENT SIDE, OCCLUDED-FLUID
SIDE, PARTIAL OCCLUSION-FLUID SIDE, KVO COMM CABL, KVO
COMM TOUT and KVO, ACCUMULATED AIL (V8 .xx)

HELP BATTERY, HELP INTERNAL ERROR and (WATCHDOG)
Flashes 500 msec on, 500 msec off when instrument is infusing

5 hours to HELP BATTERY condition with a new, fully charged
baltery and the instrumerit operating at 125 mL/hr. Battery capacity
will diminish over time dependent on usage.

Ingtruments without Dual State Chargers

Instrument - Off:

Instrument operating at 125
mLhr:

4 hours will recharge a new battery to battery operation specification
level (=90% capacity!

18 hours recharge wili restore a new battery to a fully charged
condition

NOTE

To maximize battery life, recharge battery for 10 hours with the power off or 24 hours with the power
on between consecutive battery operations.

Instrument Off or Cperating at
125 mUhr:

instruments with Dual State Charger

4 hours will recharge a new battery to battery operation specification
tevel (=90% capacity)

10 hours recharge will restore & new battery to a fully charged
condition

NOTE

Failure to fully recharge the battery between consecutive battery operations will reduce battery life.

Audio Characteristics:

1-7
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VOLUME SILENCE
AUDIC TYPE AUDIC PERIOD VARFIXED YESMNG
L1 MALFUNGTION
ok
W2 oo —- ace
CONSTANT TOME T MANIMUK
i v - TR0l mo 78dn Mo
600 msac ON, 0.5 see OFF - FBED
; 600 msec DN, 3 soc OFF |
{2y KEY CLICK i f
i 0 s ON fOnoa) VARIABLE YES
. —— — :
' (3} ALARM [ i [ :
V2.00/5.3008.30¢ 600 msec ON, 3 sec OFF
; - o = on . WARIABLE YES
’ w7 30 C
, .
: : i
{4} PROMPT !
i VAFIABLE YES
| (5) ADVISORY ; |
! YARIRBLE ! YES
(8) CHANGEOYER : . HO (o)
i VARIABLE

100 merec OR, 400 mses OFF {€ beepa)

| YES oy

Figure 1-2. Audio Characteristics
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Table 1-3. Administration Sets

Model | Description

2110 |GEMIN! 20 Vented/Nonvented Administration Set with 2 VersaSafe® injection sites, 20 drops/mL

2120 |GEMINI 20 Vented/Nonvented Administration Set with Check Valve and 2 VersaSafe injection sites, 20

drops/mL

2126 | GEMINI 20 Vented/Nonvented Administration Set with Check Valve and 3 VersaSale injection sfies, 20
drops/mL

2130 GEMINI 20 Vented/Monvented Administration Set with Check Valve, XL® 0.2 micron filter
and 2 VersaSafe injsction sites, 20 drops/mL

2140 GEMINI 20 Vented/Nonvented Administration Set with Metered Chamber and 3 VersaSafe injection sites,
20 drops/mL

2141 GEMINI B0 Vented/Nonvented Administration Set with Metered Chamber and 3 VersaSafe injection sites,
€0 drops/mL

2177 GEMIN! 12 VentedMonvented Y-type Bloocd/Soiution Administration Set with 1 VersaSafe infection site, 12
drops/mL

2200 GEMIMI 20 VentedMonvented Primary, 20 dropsfmlL

2210 GEMINI 20 Vented/Monvented Primary with 2 injection sites, 20 drops/mL

2211 GEMINI 60 Vented/Nonvented Primary with 2 injection sites, 60 drops/mL

2214 GEMINI 20 VentedMonvented Primary with 15 micron filter, 2 injection sites, 20 drops/mL and multi-
language labeling

2220 | GEMINI 20 Vented/™Nonvented Administration set with Check Valve and 2 injection sites, 20 drops/mL

2296 GEMINI 20 Vented/Monvented Administration set with Check Valve and 3 injeciion sites, 20 dropsfml.

2230 GEMINI 20 VentedMNonvented Administration set with Check Valve, 0.2 micron filter and 2 injecfion sites,

20 drops/mL

2240 | GEMINI 20 Vented/Monvented metered chamber with 3 injection sites, 20 dropsiml

2241 GEMINI 60 Vented/Nonvented metersd chamber with 3 injection sites, 60 drops/ml

2255 | GEMIN! VentedMNonvented Complimentary Short Set for use with #2306 Manifold

2260 GEMIN! 20 VentedMonvented Primary for Nitroglyeerin and Fat Emulsions, 20 drops/ml.

2264 GEMINI 20 Vented Primary with 0.2 micron filter for use with Taxol, 20 dropsfimL

2277 |GEMINI 12 Nonvented Y-Type for Blood/Solution, 12 drops/mL

2280 GEMINI Prirnary Syringe Administration Set

2908 GEMINI 20 Vented/Nonvented Administration Set with Manifold below the instrument, 20 dropsfmL

Table 1-4. Accessories

Part No.[ Description

1303
1308

2285

Communications Test Plug

Empiy Gontainer Detector {for use with Non-Universa! spike sets) (@ and €& prior to software
VB0

Syringe Holder
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SECTION 2 - PREPARATION FOR USE

2.1 INTRODUCTION

This section contains information relative to the
initia} inspecticn and pre-operational checkout of
the IMED GEMIN! PC-1 Volumetric infusion
Pump/Controller. These procedures include a
mechanicaf inspection, electrical inspection, pre-
operational battery charge and a performance
check to ensure that the instrument cperates
property and has not been damaged during
shipment or storage. The PC-1 pump/comtrolier's
operating features are identified in Figure 2-1.

PRE-QPERATIONAL MECHAMICAL
INSPECTION

2.2

The PC-1 pump/controlier has undergone thorough
produstion contral and guality assurance testing
prior to shipment from the factory. The shipping
container has been designed to protect the
instrument against damage under normal shipping
conditions; nevertheiess, intemal physical and/or
electronic component damage could have occumed
without leaving a visible signature. Therefore, it is
recommended that the following inspection
procedure be pefforrned upon receipt of the
instrument at the user's facifity.

1. Carefully remave the PC-1 pump/controlier
from the shipping container. (It is
recommended the shipping material be saved
in the event the instrument has bean damaged
and must be retumed to the factory for service
or repair}.

2. Inspect the exterior case, front and rear, for
holes, cracks, scratches, spaliing, broken or
damaged controls, missing components andfor
5Crews.

3. inspect tha amber and green tinted Lexan®
windows covering the indicator displays for
scratches or cracks.

4. Ensure the pumping chamber access door fits
flush with the case at the top, botiom, and
sides.

13.

Check the door handle/cam lock for ease of
operation and flush fit with door when latched.

inspect the pumping mechanism seal for
damage and to ensure they are propedy
attached to the front case.

Inspect the airin-line sensor and Flo-Stop
recess for damage or ohstructions.

Install an approved IMED GEMIN|
adminestration set to ensure the Flo-Stop
assemnbly seats correctly and the door tloses
and latches properly.

Actuate each of the keypad controls on the
front panel and the audio volume cantrol
potentiometer on the rear panel to ensure
proper operation (see Figure 31 for location of
controls).

. Inspect the power cord for damage, bent

prongs or deformed connector,

. Exercise the pole clamp mechanism to ensure

freedom of movernent.

# only. Inspact AC Fower Input Module
for proper number and type of fuses, and
unrestricted operation of the Power Intemmupt
switch (where applicable) as well as for
physical damage and/or missing parts.

€& only. inspect Equipotantiality Ground
Puoint for damage and security.

NOTE

In the event the PC-1 pumpicontrolter
shows evidence of shipping damage,
notify the carrier's agent immediately.
Do not retum a damaged instrument to
the factory before the carvrier's agent
has authorized repairs. Contact IMED
for authorization to return the
instrument for repair regardless of
liability for repair costs.




PC-1

——
UPPER TUBING FITMENT - ——

R

e
PLMPING MECHANISK i

{UPPER) -

STRAIN BEAM
\

DOOR LATCH —_

el —————— DOOR HANDLE LOCK

]
-
PUMPING MECHARISM ———— 11"
(LOWER) MAGNET (DOOA SENSOR}
FLO-STOP* RECESS
\ ] DOOR HANDLE

ARHMN-LINE SENSOR ——=—=4 SLIDE CLAMP SEAR

g e
- —

STRAIN RELIEF FITTING

HANCRE

A
N
\)
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POLE CLAMP

ECD CONMNECTOR
AlL EXCEFT PC-1CE Vi.xx 21
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DATA PORT L AC POWER 220V
AUDIO CONTROL [v2oog5xef§an] ———— 7 (WHERE APPLICABLE)
plus TAMPER RESISTANCE [wFangvilxx]
FUSE HOLDER
@ OSCrLATOR AC POWER COMNECTOR

Figure 2-1. PC-1 Frant and Rear Operating Features
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23 OPERATIONAL PERFORMANCE CHECK

Prior ta the first operational use and following any
routine maintenance of servicing of the PC1
pumpfcontroller, it is strongly recornrnended that an
operational performance check be performed. The
operational performance check consists of two
phases; a Pre-operaticnal Electrical Inspection to
check the electical integrity of the instrument for
compliance with regulatory agency requirements
and an Operational Performance Test to verify
proper pump/contraller operation.

231! Pre-operational Check Batlety Charge

The battery is fully chamed upon completion of the
post manufaciuring guality assurance inspection.
However, since considerable time could elapse
betwean manufacture and first use, a pre-
operational battery charge is recommended.
Connect the AC power cord to an AC outlet and
allow the battery to charge for 24 hours.

232 Pre-operational Electrical Inspection

The pre-operational electrical inspection includes
an electrical leakage test and a ground continuity
check.

CAUTION

Some of these tests are inherently
harardous. Safeguards for personnet and
property should be employed when
conducting such tests. Tests should only
be performed by qualified personnel.

2.3.21 Electrical Leakage Test

Perform an electrical leakage curent measurement
in compliance with Underwriters Laborateries {(UL)
544 for Patient Care Equipment andfor Canadian
Standards Association (CSA} Standard C22.2 No.
125 for Risk Class 2G Eguipment. Leakage
currents are to be less than 100 microamperes.

2.3.2.2 Electrical Ground Test

Perform an electrical ground impedance
measuremernt in compliance with UL 544 for
Patient Care Equipment andfor CSA Standard
C22.2 No. 125 for Risk Class 2G Equipment. The
impedance between the grounding pin an the
power cord plug and the grounding point on the
rear case should not exceed 100 milliohms,

2.33 Abbreviated Operational Performance
est

The following operational performance test is
designed to ensure each of the PC-1
pumpicontreller’s contrals and indicators is
functioning property, and to check the operability of
all the features available in the normal cperating
modes.

2,331 Test Requirements
The following items of laboratory equipment and
supplies are required fo conduct the operational

performance tesis:

1. A GEMINI administration set with an upper
injection site. (Example: 2210)

2. IV Solution Comtainer.

3. Standard IV Pole.

B

Communications Emulator plug (see Figure 2-
Z) [if communications opticn is installed].

Hemostat.
Empty fiuid container.

Air-inine simulator {see Figure 2-3).

Lo

All except PC-1CE V8.xx 220V. Empty
Container Detector “A" [use with Integer or
Fractional Keypad PC-1s without ALARIS
Medical P/N 1310-1904-1 Installed] or
Universal ECD [use with Titration Keypad
and Integer or Fractional Keypad PC-is
with ALARIS Medical P/N 1310-1904-1
installed].

9. Pressure gauge of at least 0-20 psig
capabifity.
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Figure 2-2. Communications Emutator Plug
2332 Test Procedures

The following tests and assoclated procedures are
presented in a sequence that provides an efficient,
qualitative check of instrument operability.

INFTIAL SETUP

1. Mount pump en IV pole (leave AC power cord
unplugged).

2. Fill IV fluid container with water and hang on
IV pole 24" (61 cm) above PC-1 pump/
controller.

3. Spike and prime administration set,

4. I available, attach ECD sensor 1o the set drip
chamber {do net connect to ECD receptacle
until instructed}.

5. Press POWER ON Control and check:
+ Batiery Operation Indicator - lluminateg.

« RATE and VTBI displays show ("888.8").

* Al LED indicators illuminate momentarily
then extinguish, except the delivery mode/
operating ndicator for the previously
selected delivery mode and either "0" or
"0.0% or “- - - " in the units digit of Rate and
VTBI displays.

*  "PC-1 Vxx" message scrolls ance across
the StatusiAlarm Display {x.xx = software
version).

* A single audio Prompt sounds.

* "SELECT P/C MODE" message scrolls
once {if the P/C Mode select is unlocked)
followed by continuous scroll of the "SET
RATE" message. After 12 seconds the
Prompt audio sounds.

Titration Keypad/Series v7.0x & subsequent
Software

Press and hold the VOL INF control, then
press POWER ON and check:

6.

Battery Operation Indicator - lluminated.
RATE and VTBI Displays show "588.8"
momentarily then extinguish.

All LED indicators and dot-malrix elements
iluminate momentarly then extinguish.

A single audio Prompt is sounded.

“setup PC-1 V7.3t (and subsegquent) press
setup control” scrolls continuously. (7.0
and subsequent) = instalied software
version}.

Check or set instrument configuration:

a.

Press YOL INF control - "tamper-resistant

mode” scrolls continuousty

* Press START - "enabled” or "disabled"
displays statically,

= Use either the [ or 3 contro! to select
“disabled” setting.

. Press VOL INF control - "PAC mode”

scrofls continuausly

* Press START - "locked” or "unlocked”
displays staficaliy on the Operator
Information display.

» Selected Delivery mode/operating
indicator illuminates.

* Use either the [ or [£§ control to select
"unlocked" sething.

Press VOL INF control - *10 psi mode™ or

"517 mmHg mede” {v8.13 only) scrolis

continuously

* Press START - “enabled” or "disabled"
displays statically,

= Use ejther the )] or @3 contral to selact
"disabled" setting.

Prass VOL INF control - "macro/micro

mode” scralls continuousty

* Press START - "macro", "micro” or
“micimac” displays statically.

* Use sither the (5 or 01 control fo setect
"mic/mac".

. Press VOL INF control - *Primary

switchover alert mode" scrolls continuously

¢ Press START - "enabled” aor “disabled"
displays statically.

« Use either the [T or {0) controls to
select "enabled".

24
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f. Press VOL INF control - "communications
setup” scrolls continuously

* Press START - "seral #' displays
statically.

+ Use 1, 10, 100 andfor CLEAR/SILENCE
conirols to input serial number.

* Press PAUSE/STOP - "baudrate”
displays statically.

« Use either the (0] or [[3 control o select
baudrate {110, 300, 600, 1200, 2400,
4800 or 5600).

« Press PAUSE/STOFP - “parity” displays
statically.

+ Use either the [O] or [O] control to select
parity option (C [odd], E [even] or OFF)

+ Press PAUSE/STOP - "stopbits”
displays statically.

= Use eithar the [ or (] controls to
select stop bit opticn (1 or 2).

g. Press VOL INF control - "language
selection™ scrolls continuously
* Press START - cumrently selected
language displays statically.
« LUse either the 1] or [ contral to select
language option {(english, german,
french, italian, swedish, spanish).

=

. Press VOL INF conirol "exit setup” scrolls
continuously.

i. Pross START to exit setup and anter
infusicn Setup and Operation mode
* Battery operation LED flashes
= Hate and VTBI digplays show

CHARGING INDICATION (with PC-1 turhed on)

1.

Connect AG Power cord to a 120 or 220 VAC
power source and check:

* AC Power Indicator - illuminates.

+ Battery Operation Indicator - extinguishes.

Unplug AC Power ¢ord from the AC power

source and check:

+ AC Power Indicator - exdinguishes.

+ Six puises of the audio Alarm - sound
fwv2o005.0006 0 up to 6.55 ONLY).

« Batftery operation indicator - illuminates
[v2odS. xxf630¢ up to 655 ONLY] -
flashes [v6.55/v7.xx and subseguent].

Reconnect the AC Power cord to the AC
POWET SOUICE.

NORMAL MODE OCCLUSION TESTS

1.

Cpen the access door and check that the
pumping mechanism homes.

Install the prepared GEMINI set and close the
door. Ensure that the fluid level in the
container is Z4" above the height of the strain
beam.

CONTRQLLER MODE

3.

Press the P/C MODE control to select

Controller mode;

= Controller mode dalivery mode/operating
indicator illuminates.

Press RATE control and check:

* Last confimmed rate or "0" flashes in the
rate display.

= "SET RATE" scrolls cortinuously.

Use data entry controls to set rate to 125
mlL/hr.

« New rate flashes in rate dispiay.

« “SET VTBI" scrolls continuousty.

Press VTBI control and check:
* Last confirned VTEI or “D" flashes in the
VTBI display.

Use data entry controls to set VTBI to 50 mL.

Press START controf and check:

=  Pumping mechanism operates.

« Controller mode operating indicator
flashes.

= VTB! value decrements =2 ml/minute.

Use the hemostat to pinch off the tubing
above the instrument and check for one of the
following conditions {response is dependent
upen MIGIOProcessor timing sequence):

= "LOW FLOW" advisory - scrolls

« Audio advisory - sounds

*  Pumping mechanism - stops

of
* "OCCLUDED" alarm scrolis
* Alamn audio - sounds
* Pumping mechanism - stops

. Clear occlusion {remove hemostat), open door

and aflow pump to "home", glose door and
press START, then check:

+ Pumping mechanism - operates.

«  QOperating indicator - flashes.

*  Alarm audio - silences.
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1.

lIse hemostat to close oif distal tubing and
check:

+ "LOW FLOW" advisory scrolls

* Advisory audio - sounds

* Pumping mechanism - stops.

Within 45 seconds after "LOW FLOW"
achvisory begins, clear occlusion (remove
hemostat) and verify:

= Pumping mechanism - operates

* Cperating indicator - flashes.

PUMP MODE

13.

14.

15,

18.

20,

Press P/C MODE control and change
delivery made to Purnp:
+ Pump moede cperating LED - illurninates.

Press START control and check:
= Pump mode gperating indicator - flashes.

tJse the hemostat to close off the proximal
tubing and check;

+ "OCCLUDED-FLUID SIDE" alarm - scrolls
* Pump modse ALARM indicator - flashes

+ Alarm audio - sounds

» Pumping mechanism - stops.

Clear occlusion (remove hemostat}), then
press START and check:

* Pumping mechanism - operates

» Operating indicator - fiashes.

Use the hemostat to close off the distal

tubing and chegk:

+ "OCGLUBED-PATIENT SIDE" alamn -
scrolis

+ Pump mode ALARM indicator - Aashes

= Alarm audic - sounds

* Pumping mechanism - stops.

Clear ccclusion (remove hemostat), then
press START and check:

* Pumping mechanism - oparates

* Operating indicator - fashes.

Remove the set installed in siep 2 under
NORMAL MODE TESTS.

Install the fluid filled air-in-iine simulator

in the pump. Press syringe plunger to ensure
the fluid level is above the air-in-line detector,
Close the door and press START. Pump wili
operate nommally, then extract plunger unti!
air is in the zir-in-line detector and check:

21.

"AlR IN LINE" alammn - scrolls

Pump mode ALARM indicator - flashes
Alamm audio - scunds

Pumping mechanism - stops.

Upon test completion, remove the air-indine
simuiator and re-install set removed in step 2.

PUMP PRESSURE TEST

1.

Power down the PC-1 pump/controlier and re-
initialize instrurnent in the Maintenance/
Diagnostic Mode. Press and hold the
COMPUTER CONTROL/MONITOR switch.
Then press POWER ON,

Connect the distal fubing to the pressure
gauge.

Press COMPUTER CONTROLMONITOR
switch to select “pump test™.

Press START control twice,

Verify rate set to 125 mihr and VTBI =25 mL.
Prass START contral and allow the purp to
operate for at keast 30 seconds and wait until
the peak pressure stabilizes.

Record the highest pressura reading obtained.
Resultant pressure must be >17 psi.

Software Release V6.0 Instruments &

sub

uent

COMMUNICATIONS

1.

Cannect the Communications Emulator Plug
to the RS-232-C Data Port.

Initialize the PG-1 pump/contrelier in the
Maintenance/Diagnostic Mode {see Section 5
for procedure).

*  "Maintenance Vx.xx(" or "Diagnostic Vxx
and subseguent”, and "To Exit Fress
STOP" messages screll. (oo = installed
software release).

Press COMPUTER CONTROLMONITCR

control 6 times and check:

+ "seral pert test' message scrolls
continuously.

Press START control and check:
= ‘echo” message displays statically

2-6
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or

« " 4 4 " -displays statically in the operator
information display and "PLUG" appears in
the VTBI display.

Press COMPUTER CONTROLMONITOR
control twice to retum to the *Maintenance
Waoo! [v20uS.0006 0] or "Diagnostic Wx o
[v7.xx and subsequent] massage.

Press PAUSE/STOP control to exit the
Maintenance Mode and power down the
instrument,

Remove the Communications Emulator Plug
from the RS-232-C Data Fort.

2-7
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Figure 2-3. Air-In-Line Simuiator
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PC-1 PUMP/CONTROLLER TEST DATA SHEET

Instrument Serial Mo.

Software Yersion

Date Technigian

Test No. Description

1 Electrical Leakage Test

2 Electrical Ground Test

3 Initialization

4 Keypad and Display Check
5 Conitroller Mode Operation

Slide Clamp Detector
5] Pump Mode QOperation

Air-In-Line

Reference

23.21

2.3.22

2.3.3.2

2332

2332

2332

2.3.3.2

2332

Record
Resuit

Pass{Fail
Pass_ fFail
Pass___ fFail___
Pass___ fFail
Pass_. /Fail___
Pass__ fFail___
Pass___ /Fail___
Pass__ fFail___
Fass_ fFail

Figure 2-4. PC-1 Pump/Controlier Test Data Sheet
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SECTION 3 - OPERATION

2.1 INTRODUCTION

This section describes the recommended
procedures for operation of the IMED GEMINI
Madel PC-1 Vielumetric Infusion Pump/Gontroller.
The information is intended to provide maintenance
technicians with a basic understanding of
instrument operaticn including the audio and visual
status/alamm system.

NGTE

Although the PC-1 pumpicontrofier is
buift and tested to exacting
specifications, it is not intended to
replace the role of medical personnel in
the supervision of IV infusions, The
user is urged to exercise vigilance in
the utilization of the PC-1
pumpfcontrolier.

3.2 CONTROLS AND INDICATORS

The keypad conirols and indicators used to set up
and operate the PC-1 pumpfcontroller are
illustrated in Figures 3-1, 3-1a and 3-2_ The
tunctional descriptions of the contrals and
indicators are listed in Table 3-1.

31




PC-1

= 3
imed  Gemivirc
N e i PLMP MEUSION MODE
CONTAOLLER INRUSIN O0E ____| _ e e WOEATOR
: [—\ - |—RaTE MisPLaY
e |
VOLLREE T0 BE NFUSED —__ . —
ININCATOR ! ‘I H
T ¢ ORERATOR INFORMATICN
| e o e e " bprar
COMPUTER GONTROL, 1
INRCATOR S
f PAUSE/STOP BNCATOR
COMMUINICATIONS mFHc-\ -

RATE cOllTIICI.—

DATA ENTAY-

CLEARSA FNCE CONTAOL —]

|——- FOWER GW CcoNTROL

- voums o 8z WFUSED
CONTROL

:‘-"TI'__MM

— _ - TS DKGIT DATA ENTRY
31D e Wit

~———————TENS DT DATA ENTAY

D\

e

o

[ OLIAIE INFUSED CONTROL

i
PIC BCOE CONTRIA. — | 5
B iy_ j‘““xsamnmmxmu
AT POWER INTEGER KEYPAD INSTRUMENT e

CONTRCLLER INFUSKIN MODE
TNENCATOR

VOLURE TC BE NFUSED
nOCATOR ]

COMPUTER CONTROL,
INCICATOR

( imeael

Gemiiec-

«
1

Figure 3-1. PG-1 Pump/Controller Front Panel Controls and indicators
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Figure 3-ta. PC-1 Pump/Controiler Titration Front Pane! Controls and Indicators
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ECD - All except PC-1CE —

V8.xx 220V

RS-232-C
COMMUNICATIONS -]

AUDIO CONTROL [v2.3/5.30¢/6.xx]
plus TAMPER RESISTANCE [v7.x0¢8.x]

Figure 3-2. PC-1 Pump#Controller Rear Panel Controls and Indicators
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Table 3-1. PC-1 Pump/Controlier Controls and Indicators

Contrelfindicator
FRONT PANEL

CONTROLLER Delivery Mode/Operating
Indicator

PUMP Delivery Mode/Operating Indicator

RATE Display

Volume to be Infused (VTBI) Display

Operator Information (Status/Alarm)
Display

COMPUTER CONTROL Indicator

COMPUTER CONTROL/MCNITOR Switch

MCNITOR Indicator

Communications Traffic Indicator

Functional Description

LED indicator. LED illuminates when power is on and the
Controlier delivery mode selscted. When infusing, LED
flashes to indicate instrument is operating.

LED indicator. LED illuminates when power is on and the
Pump delivery mode selected. The Versataper function is
active when in Pump delivery mode. When infusing, LED
flashes to indicate the instrument is operating.

Four digit, 7-segment plus decimal LED Displays. Displays
rate infusion parameter for selected operating state (Primary
or Secondary). Following initialization “0" or "0.0" or

"- - - -" displays. Display flashes iast confirned rate when
RATE control Is actuated. Display changes to steady when
Rate vaiue is confirmed by subsequent keypad action,

Four digit, 7-segment plus decimal LED displays. Displays
VTBI infusion parameter for sefected operating state (Primary
or Secondary). Following initialization “0™ or "0.0" or

"- - - -" disptays. Display flashes last confirned VTBI when
VTBI Control is actuated. Display changes o steady when
VT8I value is confirmed. Flashes Total Volume Infused for =6
seconds following a single actuation of the VOLUME
INFUSED and Secondary Yolume infused when VOLUME
INFUSED is pressed twice.

Eight position dot-matrix display. Scrolls PROMPT,
ADVISORY, ALARM and MALFUNCTION messages during
Normmal operation. Presents scrolled andfor static
Maintenance mode test selections, conditions and status
reports.

Backlighted indicator. Flashes when the PC-1 pump/controlier
is enabled for computer control operation. Hluminates steadily
when PC-1/host computer communication is confirmed.

Alternate action type switch. When pressed, seilects either
Monitor or Computer Control aperating condition. Cperable
only when the computer interface cable is connected. Used in
eonjunction with POWER ON fo initiatize the instrurnent in the
Maintenance/DHagnostic Mode and to sequence through the
maintenance mode test loop.

BacKighted indicator. illuminates when the communication
interface cable is connected to the RS-232-C
Communications Data Port.

LED indicatar. Flashes when cornmunications traffic through
the RS-232-C data link is active. Operable only during
Moniter and Computer Contrel operation.
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Table 3-1 (cont}. PC-1 Pump/Controlier Controls and Indicators

Cantrolindicator

PAUSE/STOF Control

RATE Control

VOLUME TO BE INFUSED (VTEI) Controt

RATE TITRATION Gontrols

START Control

POWER ON Control

Functional Description

Momentary contact type switch. When actuated once, puts
the instrument into the Pause condition. If infusing, pumping
will stop. After 2 minutes in Pause, the "PRESS START"
visual and sudio prompt will initiate. Second actuation shuts
down the instrument.

Fractional KeypadfSeries V5.xx & Subsequent Software

When pressed while in the VersaTaper Setup maode, enters
all prograrmmed VersaTaper parameters and inifiates the
scrolling of the VersaTaper setup summary message.

Momentary contact fype switch. When pressed, enables
entry, change or clearing of the rate infusion parameter.

Fractional Keypat/Series V5.xx & Subsequent Software
When pressed while in the VersaTaper mode, causes dispiay

to sequence through the programmed steps to review
programmed parameters.

Momentary contact fype switch. When pressed, enatles
entry, change or cleaning of the VTBI infusion parameter.

Fractional Keypad/Series V5.xx & Subsequent Software

When pressed in conjunction with the POWER ON control,
initializes the instrument in VersaTaper: Setup mode.

Titration Keypad/Serieg v7.30t & Subsequent Software

When pressed in conjunction with the POWER ON control,
intizlizes the instrument in VersaTaper: Setup {includes
AutcTaper and AutcTaper Patient) mode.

Titration Keypad/Series V7,xx & Subsequent Software
Momentary contact-type switches. When pressed, will

increase or decrease the rate parameter 1 mimr (MACRO) or
0.1 mUhr (MICRO) with each keypress, or will scroll the rate
up or down when pressed and held.

Momentary contact type switch. When pressed, starts the
pumping mechanism.

Fractional KeypadfSeries V5.0t & Subseguent Software
When pressed while in VersaTaper: Setup mode, advances

the displayed step 1o the next step.

Momentary contact type switch. When pressed, applies
electical power to the PC-1 pump/controller. In the event of a
hardware malfunction, identified by continuous audic,
actuating POWER ON will remove electrical power from all
circuits not connected o +5Vp,oy (and silence makunction
audia).
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Table 3-1 (cont.}. PC-1 Pump/Controller Controls and Indicaters

Control/Iindicator

CLEARYSILENCE Controi

Hundreds & Thousands (100) Digit Data
Erntry Gontrol

Tens {10} Digit Data Entry Cortrol

Units {1) Digit Diata Entry Control

Tenths {0 1) Digit Data Entry Control

Functional Description

Momentary contact type switch. When pressed subsequent
to actuating the RATE, VTBI or VOLUME INFUSED contrals,
clears the corresponding display for the selected channei.
When pressed, while Alarm or Prompt audio is sounding, will
ternporanty silence the audio for 2 minutes; when intemal
fnstrument protocol permits.

Fractional Keypad/Series ¥5.xx & Subsequent Software

When pressed in conjunction with the POWER ON control,
will retum the instrument to nomal (non-VersaTaper and
AutoTaper) operation.

Momentary confact type switch. Single actuation subsequent
to actuating the RATE or VTBI controls increments the
hundreds digit of the commesponding display. When pressed
and held, allows the hundreds digit to increment
automaticatly. The hundreds digit upon reaching 9 rolls over
to 0 and increments the thousands digit by 1.

Fractional # res V5.xx & Subseguent Software
When pressed in conjunction with the POWER ON contrad,
will inftialize the instrument in the MACRO mode or toggie
rmode to UNIVERSAL if previously in MACRO mode.

Momentary contact type switch. When pressed subsequent to
actuation of the RATE or VTBI control, increments the tens
digit of the corresponding display. Display rolls over 2 to 0.

Fracticnal Keypads/Series V6.xx and Subsequent

When pressed in conjunction with the POWER ON control,
invokes the 10 psi occlusion pressure lock feature.

Software Release v¥8.13 only
When prassed in conjunction with the POWER ON control,
invokes the 517 mmHg occlusion pressure lock feature,

Momentary contact type switch. When pressed subsequent
to actuation: of the RATE or VTBI control, increments the units
digit of the corresponding display. Display rolls over 9 to 0.

Fractional ad/Series V5.xx and Subseguent Software
Momentary contact type switch. When pressed subsequent to
actuvation of the RATE or VTBI contral, increments the tenths
digit of the corresponding display. Display rolis ovar from 0.9
to 0.0. When pressed in conjunction with the POWER ON
control, iritizlizes the instrument in the MICRO mode or
toggles mode te UNIVERSAL if previously in MICRO mode.
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Table 3-1 {cont). PC-1 Pump/Controller Controls and Indicators

Control/indicator

Battery Operation Indicator

P/C (Delivery) MODE Control

SEC/PIGGEYBACK Control

Sec/Piggyback indicator

YOLUME INFUSED Contro!

ACG Power Connected Indicator

REAR PANEL

Integer/Fractional Keypad Instruments
AUDIO CONTROL

Titration Keypad Instruments
AUDIO/TAMFER-RESISTANT CONTROL

€& AC Power interrupt Switch
(if instalied)

Functional Description

Backlighted indicator. luminates steadily when the PC-1
purmp/controller is operating on battery power [v2.xx through
5.18]. Flashes when PC-1 pump/controller is operating on
battery power [v5.59 and subsequent].

Alternate action type switch. When pressed, changes the
delivery mode between Pump and Controller. When pressed
in conjuncfion with the POWER ON contral invokes the P/C
Mode lockout feature.

Fractional Keypad/Series V5.xx & Subseguent Software
Wnen pressed in conjunction with the START control while in
the VarsaTaper made, initiates a VersaTaper infusion,
Alternate action type switch. When pressed, enables the
instrument in the Secondary state aliowing Secondary
infusion parameters to be programmed and a Secondary
infusion to be iniiated.

LED indicator. Flashes when the instrument is in the
Secondary state. llluminates steadily when the instrument is
performing a secohdary infusion,

Momentary contact type switch. When actuated, causes the
Total Volurne Infused value to flash for 6 seconds on the
VTBI display and scrolt the “TOTAL VOL INFUSED" message
once. When pressed twice with the instrument in the
Secondary mede, will cause the Secondary Volume Infused
to flash for 6 seconds on the VTBI display and scroll "SEC
YOL INFUSED" once. Used by Biomedical and other specially
trained personnel to access the SETUP mode to configure

the instrument for specific operating modes.

Backlighted Indicator. Jfluminates when the PC-1
pump/controller is connected to an external AC power source.

When rotated, varies audio output volume; when protocol
permits.

Dual action switch/potentiometer. When rotated, varies the
audio volurme when permitted; when pressed, silences audic
alarm for ~2 minutes. When pressed and held for 3 seconds
with the tamper-rasistant feature enabled, will lock out all of
the keypad conirols except VOLUME INFUSED,
SEC/PIGGYBACK and CLEAR/SILENCE. A repeat 3 second
actuation will uniock the keypad controls.

Racker type switch used to apply and interrupt AC voltage to
the instrument for operation of the battery charging and
control circuits.
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3.3 OPERATING CONDITIONS

The GEMINI PC-1 pump{conteolisr can be operated
independently {Nomal Operation) or as a
compurer controfled device {Computer Operation)
when the communications option is installed.
Normat operation includes the two patient care
delivery modes - Pump and Controller plus 2
Maintenance mode which is provided for use by
bic-medical parsonnel to service the instrument.
Computer operation encompasses a Monitor and
Computer Gontrel mode. Operating procedures for
both normal and computer operation are deserbed
in detail in paragraph 3.3.1.1 below. Procedures
unigue 0 a specific operating mode are enclosed
in a box. Operations that may be performed from
the host computer terminal are identified by a {C] in
the left margin. Maintenance mode capability is
addressed briefty in paragraph 3.3.2 of this section
and operating details are provided in paragraph
5.3.2 of Section 5.

3.4.1 Normal and Computer Operation

A tacfile keypad and visual displays comprise the
user imerface. The keypad is used to power up
and configure the instrument, to enter and/or
change infusion parameters, to start the
instrument, and t¢ pause andfeor stop instrument
operation.

Integer/Fractional Keypad Instruments

Tampar-resistant cperation is achieved through the
requirement to actuate the appropriate control keys
in a prescribed sequenca.

Titration Keypad Instruments

Tamper-resistant operation (keypad lockout) is
enabled in the SETUP mode and selected/
deselected by using the press feature of the Audio
Contral switch.

3.3.1.1 Pump aref Contraller Modes

The decision to use the PC-1 instrument in the
Pump or Controller delivery mode for specific iv
infusions resides with the patient’s attending
medical personnel. If desired, the PC-1
pump/controller can be locked into either the Purnp
ar Controller mode. The insttument’s occlusion
pressure sensing is predicated on the delivery
mode selected and the head height of the iV
solution container. With the recommended 24 inch
(81 cm) head height and the instrument operating
in the Contreller mode, an occlusion will be sensed
when the distal tubing in-tine pressure exceeds

container height pressure by +12 inches {30 cm) of
container height. In the Pump mode, occlusion
pressure is pre-set to 10 42 psi {69 +14 kPa) [V
container height is less critical]. The procedural
steps described in the foilowing paragraphs pecain
to both normal and cornputer operating conditions.
Procedures unique to a specific operating
condition{s) are enclosed in a frame.

Setup and Operating Procedures

1. Connect the PC-1 pump/controller to an
extemnal AG power source using the power
cord supplied by IMED. It is recommended
that the power cord remain plugged into the
instrument at all times.

WARNING

Prior to reattaching the AC power cord to
the instrument, ensure the male base of the
power input module is clean of any
electrolyte and thoroughly dry. Check the
female contacts on the power cord
connector for presence of any electrolyte;
K contaminated, replace the power cord.

Monitor and Computer Control Operation

* Ensura the computer communications
parameters for the host computer and the
PC-1 are sat up and the communications
interface cabie is connected to the
RS-232-C Gommunications Data Port.

1a. €% Turn the AC Power Interrupt switch on
{where applicable}.

2. Press the POWER ON control and check:

= Al indicators Hluminate, all segments of the
RATE and VTBI displays ifluminate
("888.8%); the Operator Information display
remains blank

*« ‘PC-1 Vxxx' scrolls once across the
operator information display (x.ax
represents the installed software revision).

= Keyclick audio sounds once.

« The Delivery Mede/Operating LED
illuminates according to the previousty
selected delivery mode.

* "SELECT P/C MODE" will scroll once, If the
P/C Mode tockout has not been invoked.
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Integer KeypadiSeries V2.xx Software
= Rate and VTBI displays will show a "0" in

the units digit display and "SET RATE"
prampt begins screlling. After 12 seconds,
Audio Prompt wifl begin.

Fractional Keypad/Series V5.x & Sub, Sofiware

* In the Universal or MACRO mode, the Rate
and VTBI display will show a "0" in the unit
digit dispiay. in MICRO, or UNIVERSAL
made subsequent to a MICRD salection,
the Rate and VTBI displays will show “0.G"
in the unit and tenths digit displays. "SET
HAATE" will begin scrolling followed by
"MACRC" or "MMCRO® as approprate to the
selacted mode. After 12 seconds, the Audio
Prompt will begin.

Titration Keypad/Seres v7xx & subsequent
Software

» Rate and VTHI displays wiit show - - - -*,
"SELECT P/C MODE" will scroll once, if not
locked; “SET RATE" will begin scrolling
followed by "MICRO" or *“MACRC", if
appropriate. After 12 seconds, the Audio
Frompt will begin.

Monitor and Computer Control QOperation

. Maniter indicator illuminates

NOTE

After 2 minutes, the PC-1 pump/controller
will automatically shutdown unless the
instrument is in 2n alarm condition, a
caontrol key is actuated or the COMPUTER
CONTROLMONITOR switch is pressed.

. Prepare the IV fluid container following
accepted hospital procedure.

. Open the GEMINI administration set package,
remove set, and clase the rolier clamp.

. insert the set spike into the fluid container and
hang the I container 24 inches (61 cm) above
the instrument following accepted hospital
procedure.

. Fill the drip chamber to approximately {2/3 full).
. Open the roller clamp slowly to prime and clear

all air from the injection sites and tubing
fitments.

10,

Close the roller clamp.

Open the door and fnsert the upper tubing
fitment info the recess above the pump
mechanism. Using care to avoid stretching the
pumping segment, insert the Flo-Stop fitment
into the AIL/SCD recess below the pump
mechanism with the arrow pairting into the
pump. Press the tubing into the air-in-line
detector. Close the door. Foliow the specific
instructions included with the set.

Open the roller clarmp.

Computer Control Operation

Press the COMPUTER CONTROL/

MONITOR switch:

« The COMPUTER CONTROL indicator
flashes

» The MONITOR indicator extinguishes

* When communications are established,
the COMPUTER CONTROL indicator
will change to steady

+ During two-way comnunications
between the FC-1 and hast computer,
the Communications Traffic indicator
will flash.

Enter parameters, initiate and stop the
infusion from the host computer using the
C2 Communications Protocol operators
described in the C2 Programmears Guide
ALARIS Medical Systems P/N 1320-9004,

1.

12.

Press the P/C MODE cortrol to set the

delivery mode (selection not available if P/C

Mode lockout is invoked).

+ The approprate delivery mode indicator
ifiuminates.

Set the RATE and VTEL

a. Press the RATE control and check:
* The last entered rate flashes on the
display.
« The "SET RATE" prompt continues to
scroll.
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14. Press the START control. [T}

+ The delivery mode and infusion parameters

Fracticnal Keypad/Series ¥5.3xx & Sub. Scftware

NOTE are entered.
+ The infusion is started.
In MACROQ or UNIVERSAL mode with rate = The VTHI displays steadily on the display.
=100 mifhr, the tenths (0.1) contral is not + The "PRESS START" prompt extinguishes.
functional. In MICRO or UNIVERSAL mode * The audio prompt silences.
with the rate in tenths, the hundreds (100) = The defivery modefoperating indicator
control is not functional. In UNIVERSAL flashes.

made, pressing CLEAR/SILENCE will
enable entry of either tenths or hundreds

parameters.
b. Use the data entry controls to set/change
rate:
* The “SET RATE" prompt extinguishes. During infusion:
= The new rate flashes on the display. +« The VTBI decrements.

= The volume infused increments {not
displayed).

Various Advisories, Alarms, and Malfune-
tions may be displayed. Refer to the

& Press the VTB¥ contrel and check:
The new rate displays steadily on the .
dispiay.

* The last entered VTBI flashes on the Operator informaticn Display and Alarm
display. Response Procedures saction in this

* The "SET VTBI" prompt continues to manual for an explanation and appropriate
scrol. response.

Upon completion of the infusion:

An audio prompt sounds.

The "INFUSION COMPLETE-KVQ" or the
"EMPTY CONTAINER-KVO" advisory, as
appropriate, scrolls continuously across the
dispiay.

A KVO infusion is initiated.

Fractional Keypad/Seres Vi.ox & Sub. Software

NOTE -

In MACRO mode, the tenths (0.1) control is
not functional. in UNIVERSAL mode with
Rate set to a fractfonal valug, the VTBI will .
ke confirmed and displayed as a fractional
value and will decrement in 0.1 mL
increments.

Integer KeypadiSeries V2.xx Software
KVO rate is 1 mlr,

Fractional Keypad/Series V5.xx & Sub. Software

KVQ rate is 1 mU/Mhr for infusion mates =1
mLhr or the set rate for rates <1.0 mlthr.
« The RATE display shows the KVO rate.

d. Use the data entry contrels to change
VTBI:

+ The "SET VTBI" prompt extinguishes.
= The new VTBI flashes on the display.

* The "PRESS START" prompt begins = The delivery modefopatating indicator
scrolling after 5 seconds followed by the: continues to flash.
audio prompt.
’ NOTE
NOTE

All except PC-1 CE V8,xx 220V. A VTBI
selection of "ALL" is only available
when an Empty Container Detector
{ECD) is connected to the instrument.

13. Aftach the set to the patient's indwelling

venipuncture device following accepted
hospitzal procedure.

The foliowing detailed aperating proced-
ures apply to all Instrument configurations
and operation in either the Pump or
Controller delivery mode, Procedures that
are compatible with Computer Controlled
operation are identified with a {C) and are
performed using C2 Communcations
Protocol Commands andfor Queries (See
ALARIS Medical Systems Programmer’s
Guide for C2 Communications Protocol PN
1320-9004).
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Pausing an Infusion (o
1. Press the PAUSE/STOP controf ance.

= The infusion stops.

* The delivery modefoperating indicator
illuminates steadily according to the
delivery mode selected.

= The audio prompt silences (if actve).

* An Advisory audio sounds repeatedly after
15 seconds.

* The "SET RATE" or "SET VTBI" prompts
extinguish.

+  The "PAUSE" advisory confinuausly scrolls.

*  After 2 minutes, the "PRESS START
prompt begins scrolling, Advisory audio
ceases and Prompt audic begins.

2. FPress the START control to resume the

Infusion.

* The infusion is resumed.

* The "PAUSE" advisory extinguishes.
Stapping a Primary Infusion ©
1. Press the PAUSE/STOP control twice.

Operator informaticn display shows "OFF
a", whete "n" represents a count down
timer. The display counts down from “3° to
"1°. After reaching "1*, the PC-1
pump/controller powers down.

= The infusion stops.

= The delivery modefoperating indicator

extinguishes.

* Rate and VTBI displays go blank.

= Active messages extinguish.

* Active audic ceases.

Titrating Rate

1. Repeatedly press the ] or & control to
change the rate parameter in 1 or ¢.1 ml/hr
increments, of press and hald the (@) or @
control to seroll quickly to a new rate
parameter.

* Rate display will flash the rate as the
selection changes.

» After 5 seconds, the "PRESS START"
prompt starts scrolling.

2. Press START.
The new rate is entered and displays
steadily.
= The instrument begins to infuse at the new
rate.

Changing Rate or VTBI During Infusicn Ti

1. FPress the BATE contral to change rate.
* The last confirmed rate flashes on the
display.
* After 5 seconds, "SET RATE" message
begins scrolling.

2. Use the appropriate data entry controls, or the
f) or (3 controls to shange rate.
+ The "SET BATE" message extinguishes.
* The new rate flashes on the display.

3. Press the VTGf controt to change VTBI.
* The new rate displays steadily.
* The current decremented VTRBI flashes on
the display.
» After 5 seconds, "SET VTBI" message
bagins scrolling.

4. Use the appropriate data entry controls to
change VTBI.
= The new VTBI flashes on the display.
+ The "SET VTBI" message extinguishes.

5. Pre-ss the START control.
The new infusion parameters are
confirmed.
= The infusion resumes at the new infusion
parameters.
+ The new VTBI displays steadily.

Changing Delivery Made During Infusion {P/C
Mode unlocked)

1. Prass the P/C MODE control.

* The delivery mode/operating indicator
iluminates according 1o the new deilvery
mode sefected.

*  The delivery mode/operating indicater for
the previcusly entered delivery mode
continues to flash,

2. Press the START control.
* The new delivery mode is confirmed.
* The infusion resumes in the new delivery
rmode.

Restarting an Infusion Following an "INFUSION
COMPLTE-KVO™ or "EMPTY CONTAINER-KvO*"
Advisory

1. Press the P/C MODE contrel to change
delivery maode, if a delivery mode change is
desired.
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2, Press the RATE contro) and use data entry
controls to change rate.

3. Press the VTBI control and use data entry
controfs to change VTBI.

Software Release V6.xx and V7.xx

All except PC-1 CE V8.xx 220V, When an
ECD is connected, either the Rate or VTBI
control must be pressed prior to pressing
START te avoid confitming KYO as the new
rate.

4. Press the START control.
* The new infusion parameters are confimed
and displayed.
* The infusion is started.
= The "NFLUSION COMPLETE-KVO' or
"EMPTY CONTAINER-KVO" message
extinguishes.

P

To View Total and/or Secondary Volume [(oH

Infused

1. Press the VOLUME iNFUSED control once,
* The Total Volume Infused will flash on the
VTBi display for & seconds.
* The "TOTAL VOL INFUSED" massage
scrolls onece.

2. Press the VOLUME INFUSED control twice
while the PC-1 pump/controller is in Secondary
mode.

* The Secondary Volume Infused will Hash
on the VTBI display for & seconds.

* The "SEC VOL INFUSED" message scrolis
once.

To Clear Total and Secondary Volume Infused

1. Press VOLUME INFUSED control,
= The Total Yolume Infused will flash an the
VTBl display.

2. Press CLEAR control while Volume Infused
dispiay is flashing.
¢ The Total and Secondary Volume Infused
displays resset to 0"

3. Press START control.

Sefting Up Secondary (Piggyback) Infusion
With Duat Rates

1. Set up the Primary infusion (using a chack
valve administration set) as previousiy
described. The Secondary infusion may be set

0
1.

13.

15.

up pror to or after stating a Prmary infusion.
Prepare the Secondary fluid container
following accepted hospital procedure.

Cpen the IMED SECONDARY administration
set package, remove set, and close clamp.

Insert the set spike into the fluid container and
hang the Secondary container following
accepted hospital procedure.

Attach the needle o the Secondary set.

Fill the drip chamber at least 2/3 fuil,

Open clamp and prime the set. Close clamp.

Insert the Secondary set needie into the upper
injection site on the Primary set.

Lower the Primary fivid container using the
hanger provided with the Secondary set.

Open the clamp on the Secondary set,

Press the SEC/PIGGYBACK control.

= Primary infusion continues unabated,

* The SECPIGGYBACK indicator flashes.

= The RATE and VTBI displays show "SEC".
+ The "SET RATE" message begins scrolling.

. Press the RATE control.

* The last confirmed rate flashes.

¢ The "SET RATE" message continues to
scroil.

* The "SET VTBI" message begins scrolling.

Use the apptopriate data entry controls to set

or change Secondary rate.

= The "SET RATE" message is cancelled.

* The new Secondary rate flashes in the
Rate display.

. Press the VTBI control,

* The new Rate is confirmed and displays
steadily.

= The last confimed VTBI flashes.

« The "SET VTBI" message cenfinues to
scroll.

* The "PRESS START" message begins to
scroll,

Use the appropriate data entry controls fo set
of change Secondary VTEI.

+ The "SET VTBI' message is cancellad.

« The new Secondary VTBI fashes on the

*H13




PC-1

display.
16. Press the START control.

= The new VTBI is confirmed and displays
steadily.

+ The instrument operation changes to the
Secondary infusion parametears.

* The "SECONDARY" message begins
continuous scrolling.

* The SEC/PIGGYBACK indicator illuminates
steadily.

NOTE

Verify that the VTBI setting does not
exceed the contents of the Secondary
fluid container.

During Secondary infusion:
* The Secondary VTBI decrements.
+ The Secondary volurne infused increments
{not visible).

Upon completion of the Secondary infusion:

+ The Changeover audio sounds (if enabled).

= The instrument switches over to the
Primary infusion parameters.

+ The preset Primary rate and VTB! dispiay
steadily on the displays.

= The SEC/PIGGYBACK indicator
exfinguishes.

*  The "SECONDARY" message extinguishes,

= The "PRIMARY" message begins scrolling.

NOTE

if the Secondary VTEI parameter is set at a
value less than the volume of Auid in the
secondary container, there wiil be fluid
remaining in the secondary container when
the instrument changes over io primary
infusion parameters, This residual ftuid will
be infused at the primary rate, When the
fluid level in the secondary set is at the
same level as the fluid in the primary set
drip chambser both solutions will infuse
simultanecusly until the secondary set is

empty.

Viewing Primary Infusion Parameters During
Secondary Infusion

1 Press SEG/PIGGYBACK centrol.
+ Pnmary RATE and VTBI parametars will
flash on the respective displays for 6
seconds.

Changing Primary Infusion Parameters .

During Secondary tnfusion

1. Press the SEC/PIGGYBACHK control.

+ The Secondary infusion continues
unabated.

* The SEC/PIGGYBACK indicator flashes.

» The last confirmed Primary Rate and WTB!
flash on the displays.

= The "SECOMDARY" message is
suppressed.

= The "PRIMARY" message scrolls.

2. Press the BATE control and use the data

entry contrals to change the Primary rate.

« The "SET AATE" and "FRESS START"
messages begin serolling.

+ Last confirmed VTBI displays steadily.

* Newly entered Primary rate value fiashes.

= The "SET RATE" message is cancelled
and "SET VTBI" begins scrolling.

3. Press the VTBI control and use the data entry
contrels to change the Primary VTRI setting.
* The last confirmed Primary VTBI value
flashes.
= The new Ralte value displays steadily.
«  Newly entered Primary VTBI value flashes.
* The "SET VTBI* message is cancelled.

4.  Press the SEG/PIGGYBACK control,

* The new infusion parameters are
corfirmed.

* The SEC/PIGGYBACK indicator dlluminates
steadily.

» The "SECONDARY" message resumes
scrolling.

+ The "PRIMARY" message is cancelled.

Stopping a Secondary Infusion and Returning
to Primary infusion

1. Close Secondary set clamp.
2  Press the SEC/PIGGYBACK control.

3. Press the START control:
*  The Secondary infusion stops,
* The Primary Imfusion staris.
+ The Primary rate and VTBI display steadily
on the respective displays,
« Changeover audic sounds (if enabled).
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All except PC-1CE VB.xx 220V. infusing Using
an Empty Container Detector "A" (ECD)

1.

2.

Set up a Primary infusion.

Cennect an ECD to the PC-1 ECD connector
and attach the ECD sensor to the drip
chamber of the Primary set.

Set the Primary VTBI to "ALL" by clearing the
VTBI and pressing the 1 data entry control
OnCce.

Press the START control. When an empty

container is detected:

= Audio prompt sounds.

+  The "EMPTY CONTAINER-KVO" message
scrofls continuously.

A KVO infusion is initiated.

* The RATE display shows the KVO rata.

Clearing Alanms

1.

Check the operator information display to
determine the alarm condition.

Rafer fo the Operator Information Display and
Alarm Response Procedures (Section 3.4) in
this manual for the proper procedures for
responding to a spetific alarm condition.

TURNING OFF THE PC-1 PUMP/CONTROLLER

1.

Prass the PAUSE/STOP control twice to

terminate an infusion.

» Operator information display shows "OFF
n", where "n" reprasents a count down
timer. The display counts down from "5"
[v2.xx through v6.xx] or "3" [v7.xx and
subsequent] to "1" . After reaching *1", the
PC-1 pump/eontroller powers down.

* The infusion stops.

* The delivery mode/operating indicator
extinguishes.

= Active messages extinguish.

= Active audic ceases.

= HRate and VTBI displays go blank.

NOTE

To interrupt the power down seguence,
press PAUSE/STOP control on the keypad.
To resume an infusion press START, then
ensure the delivery modefoperating
indicator is flashing.

Computer Control Operation

At the instrument, press the COMPUTER
CONTROL/MONITCR switch, The
Computer Contro! indicater will extinguish
and the MONITOR indicator will lluminate,
then proceed as above for non-computer
operation.

NOTE

In the event af a hardware-detected mal-
function (evidented by constant audia), the
POWER ON control must be pressed to
silence the audio and interrupt instrument
electrical power. Pressing the POWER ON
control a second time will re-power the
instrument and allow normal shut down
procedures to be employed, If the
maifunction can not be circumvented, the
instrument wifl require technical personnal
to silence the alarm and deactivate the
electrical cireuit. In the event of a software-
detected malfunction, i.e., # HELP message
appearing in the operator information
display, the PC-1 pump/controller must be
turmed off by pressing the PAUSE/STOP
control.

Locking and Urnlocking the P/C MODE Control

1.

To Lock - while depressing the P/C MODE
control, press POWER ON to initialize the
instrument. The delivery mode previously
selected will be locked-in.

To Unlock - powsrdown the instrurment,
simultaneously depress the P/C MODE control
and press POWER ON 1o initialize. The P/C
MODE control will be restored to normal
operation.

Fractional/Titration Keypad Instruments
Locking and Unlocking the MICRO Defivery

Mode

1.

Te Lock - With the instrument off, press and

hold the tenths (0.1) key then press POWER

ON. After initialization, release the tenths key:

* "MICRC" message will scrall foflowing the
"SELECT P/C MODE" message or "PC-1
Ve xx" if PAG Mode lockeout is invoked.

= "MICRO" message will cancel once the
RATE control has been pressed.

= RATE and VTBI displays will appear in the
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"0.0" format.

2. To Unlock - With the instrument off, press and

fRold the tenths (0.1} key then press the

POWER ON control. Following initialization,

reiease the tenths key:

+ The instrument is now in UNIVERSAL
mode

* RATE and VTBI displays will appear in
either the "0.0" or "0" format depending

upon the Universal mods RATE and YTEBI

parameters selected.

Locking and Uniocking the MACRO Delivery
Made

1. To Lock - with the instrument off, press and
heid the hundreds (100) key then press
POWER ON. Following initiziization, release
the hundreds key:

» "MACRO" message will screll fellowing the

“SELECT P/C MODE" message or "PC-1
Vo if P/C Mode lockout is invoked,

= "MACRO' message wiil cance! once the
BATE control has been pressed.

* HATE and VTBI displays will appear in the

0" format.

2. To Unfock - with the instrument off, press and

hold the hundreds (100) key then press the

POWER ON cantrol. Following initialization,

relezse the hundreds key:

= The instrument is now in UNIVERSAL
mode.

+ RATE and VTEI displays will appear in

either the "0.0" or "(" format, depending on

the RATE and VTBI parameters selected.

Software Release V6 xx and Subsequent

Locking and Unlocking the 10 PSi/517 mmHg
mode.

1. Te Lock - With the instriument off, press and

hold the tens (10} key then press POWER ON.

After inifialization release the tens key:
=« "D PSI® or 517 mmHg" (vB.13 only}

meassage will scroll untif the START centrol

is actuated.

2. To Unlock - With the instrument off, press and
hold the tens (10) key then press the POWER
ON gontrol. Following initiafization, release the

tens key.

Software Release W7.xx and Su uent

Software Release ¥7.xx and subsequent

A feature in the Sefup Mode allows Pump mode
occlusion pressure 1o be locked at 10 psi or 517
mmHg {v8.13 only} for all rates.

Hold setup {VOLUME INFUSED) key at power
on to enter setup mode.

Instrument SETUP mode
Setup mode defaults

tamper resistant disabled
PIC mode unlocked
10 psi mode or517 mmHg (v8.13 only)disabled
macrofmicro mode MICMAC
Primary swichover alert mode enabled
communications setup:
sertial # Q000
baudrate 8600
parity off
stopbits 1
accumulated Alr In Line Section disabled
{V8.xx only)
ianguage selection english

1. Press and hold the SETUP control, then press
POWER ON
« Following self test, "Setup FC-1 V7.xx
Press Setup Control® scrolls
continuously {7_xx identifies installed
software release).

2. Press SETUP control - “tamper-resistant

mode” serolls cortinsously.

+ Press START - "enabled” or "disabled"
displays statically.

» Use the A or (] controls to select either
"enabied" or “disabled” setting

3. Press SETUP controf - "F/C mode" scrolls
continuousty

* Press START - "locked" or “unlocked”
displays staticaily on the Operator
Infarmation display.

« Selected Delivery mode indicator
llurninatss.

+ Use the {1 or [ controls to toggle
hetween PUMP and CONTROLLER
mode.

» Use the [0 or [J) centrols to select either
"uniocked" or Tlocked® setting.

4. Press SETUP control - "10 psi mode”™ or

“517 mmHg" {v8.13 cnly} scrolls continuously
* Press STAAT - “enabled" or "disabled”
displays statically.
* Use the [@ or [0 controis to select either
enabied cor disabled setfing.
5. Press SETUP control - "macro/micro mode”
scrolls cominuoustly
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10.

* Press START - “rmacro”, "micro”® or
"MIC/MAGC" displays statically.
»  Use the [ or (I controls to select
either “macre”, “micro" or "MICMAC".
Pragss SETUP contrel - “Primary switchover
alert mode” scrolis continuously
* Press START - "gnabled” or "disabled”
displays statically,
* Use the [3) or {4 controis to select
efther “enabled® or "disabled".
Press SETUP contral - "communications
setup” scrolls continuously
* Press START - "serial #" displays
staticaliy.
= Use 1, 10, 100 and/or CLEAR/SILENCE
controls to input serial namber.
* Press PAUSE/STOP - "baudrate”
displays statically.
= Use the [f or (] controls to select
baudrata {110, 300, 600, 1200, 2400,
4800 or 9600).
*  Press PAUSE/STOP - “parity” displays
staticaily.
* Use the [0 or I controls to select parity
optiar (O [odd], E [even] or OFF)
* Press PAUSE/STOP - "stopbits”
displays statically.
¢ Use the {3} or [@ controis to select stop
bit option (1 or 2).
Press SETUP control - "LANGUAGE
SELECTION" scrolls continuoushy
* Press STAHAT - currently selected
lanquage displays stedically.
¢ Use the {{1 or [T controls to salect
language opticn {english, german,
french, italian, swedish, spanish).
Press SETUP control - "POWERDOWN"
scrolls continuously
*  Press START or PAUSE/STOP controls
to power down
or
Press SETUP control - "EXIT SETUP" scrolls
continuously
* Press START to exit setup and enter
infusion Setup and Operation mode
or
* Press SETUP control ta return to
"tamper-resistant mode" option.

NOTE

P/C Mode, MICRO or MACRO and 10 psif
517 Hg {v8.13 only) modes can be
locked/enlocked independent of the
SETUP mode.

3.3.1.2 VersaTaperfAutoTaper Mode Operation

Fractional Keypad/Series v5.00/6.00 Software

VersaTaper Setup
1. Ensure the PC-1 pump/controller is tumed off.

2. Press the POWER ON control while pressing
and holding the VTBI control.

3. When initiadization is complste, release the

VTB! control and check:

« Foilowing display of the "PG-1 Vio®
message, "VERSATAPER: SETUP” will
scrofl.

+ Delivery modefoperating indicator will
luminate corresponding to the iast delivery
mode selected.

= Rate and VTEI displays will show the last
confirmed rate and VTBI for VersaTaper
Step O1.

= "MACRO" or "MICRO" will scrofl if the
instrument is locked in either mode ar if
Step 01 contains an integer ar fractional
value respectfully.

= If the Step 01 rate and VTBI displays show
"0", the “SET RATE" message will scroll
and audio prompt will sound.

4. Use the P/C MODE control to select the
delivery mode (selaction not available if P/C
Mode lockaut is invoked).

5. Press RATE control:
* °“SET RATE™ message will scroll
+ Last confirmed rate will flash in rate

display.

6. Use dala entry contrals to program rate for
STEP:01
+ Entered rate wili flash in rate display.
* "STEP:01" will display staticaily cn
Operator Infarmation display.

7. Press the VTBI controk
= Last confirmed YTBI value will flash in the
VTBI display.
* If VTBI value=0, "SET VTBI" message will
scroli.

8. Use data entry controls tc program VT8I for
STEP:01.

8. Press the START control:
= "STEP:02" wiil display statically on the
Operator Information display.
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10. Repeat steps 5 through 9 for sach of the
VersaTaper Steps to be programmed.

11. After all Steps are programmed, press
PAUSE/STOP once:
* Al STEP parameters will be confimmed.
+ Step 01 rate and VTBI values will display.
»  VersaTaper summary message will scrolf
"STEPS::¢, TOTAL VOL100x,
DURATION:kh:mm."

12. Press START contral to sequence through the

programmed steps to view andfor change any
step parameters. To change a parameter use
steps 5 through 8, as appropriate.

NOTE

To clear the current and all subsequent
steps press the RATE control followed by
CLEAR/SILENCE to clear rate(s). Press the
¥TBI control followed by CLEARSILENCE
to clear VTBI{s).

13. Press PAUSE/STOP twice to power down the

instrument,

=« The VersaTaper infusion is stored and
ready tc operate when the PC-1
purnpfcontroller is powered up.

= If the instrurnent is powered down with all
the VersaTaper steps sot to Aate = 0 and
VTBI = 0, the instrument will initialize in a
non-VersaTaper mode when powered up.

VersaTaper Operation

1. Prepare the Primary Infusion as described in
Section 3.3.1.1.

2. Press the POWER ON control and check:

= Normal initialization cycle is completed.

= “VERSATAPER" message scrolls.

* Step 01 rate and VTBI appear in the
respective dispiays.

*  VersaTaper report message will scrol
"STEP:01" and "TIME LEFT:hih:mm".

+ "PHESS START" message will scroll and
audic prompt will scund.

3. If desired, press VOLUME INFUSED and
CLEAR/SILENCE controls to reset Total
Volume Infused to "0".

4. Press and heold the P/AC MODE control for at
ieast one second, then release and press the

START controd;

» VersaTaper infusion will begin.

* Rate for current step will display.

+  VTB! for current step will decrement.

« "STEP:=0¢", "TIME LLEFT:hh:mm" wiil scroll
continuously throughout the YersaTaper
infusion.

= Total Volume Infused will increment {press
VOLUME INFUSED to view).

Software Release ¥6.xx and Subsequent
The STEP 01 Rate and VTBI will display "0"s until

the P/C MODE controi is pressed and held for the
required one second.

Buring VYersaTaper Infusion

Press RATE control o view each of the
remaining YersaTaper steps in sequence (no
changes can be entered}. The display will
revert fo the current step =6 seconds after last
press of RATE control. VTBI control can be
pressed to cancel step viewing.

Upon Completion of VersaTaper Infusion
Audio prompt sounds.

* “INFUSION COMPLETE - KVO" or
"EMPTY CONTAINER - KVO" advisory
sarolls.

+ A KVO infusion is inftiated,

To Exit YersaTaper Mode

1. Press the PAUSE/STOP control twice to
powsr down the instrurment.

2. Press and hold the CLEAR/SILENCE control
while actuating the POWER ON control.

3.  The PC-1 pump/controlier will initialize in the
nermal infusion mode.

Titration KeypadiSeries ¥7.2x & Sub. Software

To Enter the VersaTaper or AutoTaper Mode
Canfirm that the PC-1 is powered off.

2_ Press the POWER ON contro] whila
simultanecusly pressing and holding the VTEI
controf,

+ "“BBB.B" will show in both displays.
= "PC-1 Wxxx" scrolls once across the operator
information display.

3. HRelease the VTBI conirol when the audio tone
has sounded and "888.8" s longer shows in
both displays.

+ "VersaTaper: Setup® will scroll.
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NOTE

i “VersaTaper: Setup” does not scroll; repeat
steps 1-3.

To activate VersaTaper Setup - press
START.

Press VTEBI to select “AutoTaper: Ramp Time"

.

“AutcTaper. Ramp Time" scrolis on the
operator information display.

To agtivate “AuteTaper: Ramp Time™ - press
START.

Press VTEl again to select "AutoTaper:
Setup”

"AutoTaper. Setup” serofis on the operator
information display.

To activate "Auto Taper: Setup” - press
START.

Press VTBI again to select "AutoTaper:
Patient™

“AutoTaper: Patient® scrolls on the operator
information display.

To activate "AutoTaper Patient” - press
START.

Press VT8I ocnce again to select Powerdown

*Powerdown” scrolls on the operator
information display.
Press START to power down.

NOTE

VTBI control may be pressed again o return
to VersaTaper: Setup.

NOTE

Contreller delivery mode and empty container
detector operation are not available for use in
VersaTaper, AutoTaper and AutoTaper Patient
modes,

VERSATAPER MODE

To Set Up a VersaTaper Infusion

1. Follow instructions listed above under To Enter
VersaTaper or AuteTaper Mode and press
START to enter VersaTaper Setup

The Pump defivery mode indicator
illuminates.

Previously entered parameters for STEP 01
will display.

VERSATAFPER: SETUP" will scroll.

+« “MACRO" or "MICRO" will scroll if STEP 04
parameters were entered in a previous
program.

= "0 PSI" or "517 mmHg" will scroll if Incked

in.

Press the RATE control and set the desired mte

for VersaTaper STEP 4.

* The "STEP: 01" advisory will display.

Press the VTBI control and set the desired VTRI

for VersaTaper STEP 01.

Press the START control.

+ The "STEP: 01" advisory wifl be replaced by
*STEP: 02" and previcusly programmed
parameters for STEP 02 will display. (i STEP
02 was not previcusly programmed, zeros wil
display.)

Rspeat instructions 2, 3, and 4 te program

VersaTaper STEP 02. At the end of instruction

4, the "STEP: 02" advisory will be replaced by

"STEF: 03"

Repeat this cycle fo program VersaTaper

STEPS 03 through 20, a5 required.

Press PAUSE/STOP once to enter all

programmed VersaTaper paramaters,

= GTEP 01 rate and VTBIl parameters will
digplay.

= The following adviscries will scroll:

a. "STEPS: {number of STEPS
programmed)”.

b. *TOTAL VOL: (total ¥TBI for all STEPS
programmeda)”.

¢. "DURATION: (total time in hours and
minutes to compiete all STEPS
programmed}”.

i desired, press START to view each of the

programmed VersaTaper STEP parameters in

sequence. VersaTaper STEP parameters can
also be changed, if required, following

instructions 2, 3, and 4.

NOTE

To clear all parameters of the viewed STEP
and afl subsequent STEPS to "0", press
RATE, CLEARSSILENCE, VTBI,
CLEARSSILENCE, and START.

Press PAUSE/STOP a secand fime to power off
the instrument. The VersaTaper infusion is
programmed and ready for operation when the
instrument comes up in VersaTaper Mode at
next power on. If the instrument is powered off
after clearing all STEP parameters to zero, then
the instrument will initialize in the normal infusion
mode at next power on.

318




PC-1

To Opera1e a VersaTaper Infusion
Prepare the Primary infusion as described in the
non-VersaTaper Mode setup section.

2. Press the POWER ON control.

«  "888.8" will show in both displays and "PC-1
Vx.xx" scrolls once.

»  Audic tone sounds once.

= " -.-." appears in the rate and VTBI
displays.

* The "VERSATAPER" advisory will scroll.

3. If desired, press VOLUME INFUSED and
CLEAR/SILENCE to clear the Total Volume
fnfused to "0" betore beginning the VersaTaper
infusion.

4. Press and hold the P/C MODE contrel for at
feast one second.
+«  STEP 91 rate and VTBI parameters will

display.

= "STEP: 01" and "TIME LEFT: xxuxx" will
scroll.

+ The "PRESS START" prompt will seroll and
an audic tone will begin to sound.

5. Press the START control.

* The instument will begin the VersaTaper
infusion with STEP 01, and will continue
through the STEPS of the pragram until the
last STEP is completed.

* The rate of the active STEF will display.

* The VTB! of the active STEP will decrement.

* T"STEP: xx TIME LEFT: orxx
VERBATAPER® will scroll continuously
throughout the VersaTaper infusion.

= The total voiume infused increments as the
programmed VersaTaper STEPS infuse in
sequence. (Press VOLUME INFUSED to
view.)

NOTE

During the VersaTaper infusion, press RATE
to view each of the programmed STEP
parameters in sequence. (No changes can be
made.) The display will automatically revert 1o
the current STEP number and will display
STEP parameters after approximately &
seconds, or press VTHI to cancel the viewing.

Upon completion of the infusion:
An audio prormpt sounds.

« An “INFUSHON COMFLETE - KVO™ or
"EMPTY COMTAINER - KVO" advisory
scrolis.

+ A KVO infusion is initiated and shown in the
RATE display.

* A VersaTaper infusion may not be restanted
from the KVO state.

To Stop a VersaTaper Infusion

Press PAUSE/STOP control twice:
« “OFF 3" displays; "3" decrements to "1® and
then the instrument powers down.

To Resume a VersaTaper Infusion
1.

Press POWER ON contiol to power on the

instrurment:

+ Foffowing initizlization "VERSATAPER" will
seroll

+ The RATE and ¥TBI displays will show

* The operating indicator {or the last selected
delivery mode will lluminate.

Press P/C MODE control for 1 second:

» The rate and VTBI for the last active Step will
appear in the HATE and VTBI displays.

* “CONTINUE PREVIOUS INFUSION? T =
YES | =NO STEP xx TIME LEFT x000¢
VERSATAPER" wilt scroll.

* After 30 seconds, Audio prompt will sound.

a. Press [ to continue the previous infusion:
= "YES" will appear in the VTBI display.

* "PRESS START" will scroll.
+ After 30 seconds, audio prompt will
sound.

k. Press START control twice:
=  Previous infusion will resume from the

point it was stopped.
= "STEP: xx TIME LEFT: xxue
VERSATAPTER" will scroil.
* Pump mede operating indizator will flash
or

c. Press o reset the instrument to the
beginning of the programmed VersaTaper
imusion:

*  "NO" will appear in the VTBI display.
* “PRESS START" will scroll.
d. Press START control twice 1o begin a new
VersaTaper imfusicn:
"STEP: 1 TIME LEFT: j000t
VERSATAPER" will scroll,

= RATE and VTEI displays will show the
rate and VTBI for Step 1.

* The pump mode operating indicator will
flash,

AUTOTAPER MODE (must be entered from
VersaTaper: Setup using VTBI key)

To Select AutoTaper Ramp Time
1.

Press START:

*  “ramp xx%" displays statically {xx = either the
last selected ramp % or the default value of
8%}
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= Use the ¥ or &l to increment or decrement
ramp (%) between 5% minimum and 12%
maximum.

To Se'lup an AutoTaper infusion

Press VTB| contral once:

»  "AutoTaper: Setup” scrolls.

Press START:

« “SET ¥TBI" and "AUTOTAPER: SETUP
seroll.

*+ "----"appears in the VTBI display.
*  The PUMP delivery mode indicator
flurninates.

Press the YVTB| control:

+ Last selected VTBI or "0" flashes in the VTEI
display.

+ Use the data entry controls to set the VTBL
{between 200 mb minimurn and 7856 mL
maxdmunm).

Press START:

Entered VTBI value displays steadily.

« "SET DURATION" scrolls.

+ Last selected time factor “ooxc” displays
staticafly alternating with the scrolled
message.

+  Use the "1%, "10" and CLEAR/SILENCE
controls to set delivery time (between 1 and
24 hours).

Press START:

= AutoTaper summary message scrolls
"DURATION: xxnoc MAX RATE: xxx RAMP
o 0t

NOTE

Entry of a valumedtime parameter that
resulis in a maximum rate >350 mL/hr will
cause the "VOLUMETIME ERROR: SET
VTBI" message to scrofl

Press PAUSE/STOPF contral once to power

down:

= "OFF 3 displays; "3" decrements to 1" and
then the instrument powers dowm.,

To Operate an AutoTaper infusion

1.
2,

Prepare the infusion as described in the Primary

infusion setup section.

Press POWER ON o inifiafize the instrument:

* "BBE.B" will display in both displays and
*PC-1 v7.xx or subsequent”™ scrolls once.

= Audio tone sounds onee.

+ PUMF delivery mode indicator illuminates.

* " ----"appears in both the RATE and VTBI
displays,

+ “AUTOTAPER" scrolls.

3. Press the P/C maode control 1o enable the

START control for the AutoTaper infusion,

4. Press the START control:

* RATE display dynamically shows the rate
value for that increment of the ramp currently
being envoked.

*  WTBI display shows the lotal volure to be
infused.

+ “TIME LEFT: xxcxoc AUTOTAPER® scroll
continupusly (the time display is dynamic and
displays the actual ime remaining}.

= The delivery mode operating indicator flashes
o confirm the infusion is in progress.

To Stop an AutcTaper Infusion
1. Press PAUSE/STOP control twice:
« "0OFF 3" displays; "3" decrements to "1 and
then the instrument powers down.

To Resume an AutoTaper Infusion
1. Press POWER ON control to power on the
ingtrument:

= Following initizlization, "AUTOTAPER" scmlls.

= RATE and VTEI displays show " - - - -

+ Delivery mode operating indicator for the
previously selected delivery mode iluminates.

2. Press and hold F/C MODE control for 1 second:

+ The rate and the volume remaining to be
infused when the infusion was stopped will
appear in the RATE and VTBI displays.

* "CONTINUE LAST xxxx OF PREVIOUS
INFUSION? T=YES |=NO
AUTOTAPER" will scroll.

= After 30 seconds, audio prompt will begin.

a. Press () to continue the previous infusion:

» "YES" will appear in the VTE! display.

= "PRESS START" will scroll,

+ "CONTINUE LAST e OF PREVIOUS
INFUSION? T =YES 1 = NO" will scroll.

«  After 30 seconds, audio prompt will begin.

b. Prass START control twice:

= Previous infusion will resume from the
point it was stopped.
+ ‘TME LEFT: ocxx AUTOTAPER" will
scroll.
+ Delivery mode operating indicator will
flash
or

¢. Press 1o reset the instrument to the
beginning of the infusion:
* “NO* will appear in the VTE! display.
* "PRESS START™ will scroll.
s "CONTINUE LAST wmor OF PREVIOUS
INFUSION? T = YES | = NO" will scroll.
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d. Press START control ance:
* 'TIME LEFT: ocxx PRESS START
AUTOTAPER" will scroll,
« VTBI display will show the programmed
vTBI

+ After 30 seconds, audio prompt will

sound.
e. Press START control again to start infusion:

= TIME LEFT: xocxx AUTOTAPER" wilt
scroll,

* RATE display will show the currant
operating rate.

* VTBI display will show the programmed
volume to be infused,

+ The pump mode operating indicator will
flash.

To Enable an AutecTaper: Patient infusion

1.

3.

4,
5.

Following inftializations in the VersaTaper and

AutoTaper selup mode, press the VTEI control

until “AutaTaper: Patient™ scrolls on the operator

information display.

Press START controf:

+ ‘enabled" or “disabled” will appear staticalty
on the operator information display.

+  The delivery mode operating indicator for the
last selected delivery mode will ilfuminate.

Use the [0 or (3B controls to select "enabled”, i

necessary.

Press VTBI control to select *Powsrdown™.

Press START to power down the instrurment.

To Set Up and Operate an AutoTaper Patient
Infusion

1.

Press POWER ON to power up the instrument

{AutoTaper: Fatient mode rmust be enabled):

+ “AUTOTAPER: PATIENT" scrolls,

+ RATE and VTBI displays show " ---- ",

+ The Pump delivery mode indicator
Hluminates.

Press and held the PAC MODE control for 1

second:

» "SET VTBI' scrolls.

« RATE display is biank.

v VTBI display shows " - - -- "

*  After 30 seconds, audio prompt sounds.

Prass VTBI controi:

* Last selected VT8I or *0" flash in the VTB!
display.

= After 30 seconds, audio prompt sounds.

» Lise data entry controls to set VTBI.

Prass START control:

*  Selected VTBI value displays steadily.

= "SET DURATION" scrolls.

oo displays statically altermating with
scrolled ressage(s).

+ Use "0" or "1° data entry conircls to set
duration.

Press START control:

= "DURATION: xouxx MAX RATE: :0x BAMP
%: XX" and "PRESS START™ acroll,

* After 30 seconds, audio prompt sounds.

NOTE

Entry of a valumeftime parameter that results
in a maximum rate »350 mL/hr will cause the
"YOLUMETIME ERAOR: SET VTBI" message
1o seroll.

Press START control again to start infusion:
» "TIME LEFT: xx>xx AUTOTAPER" scrolls.
RATE display shows active defivery rate.
VTBI display shows volume to be infused.
The pump delivery mode indicator flashes.

..

To Stop an AutoTaper Patient Infusion

Press PAUSE/STOP twice:
= "OFF 3" displays; "3" decrements t¢ 1" and
then the instrument powers down,

To Resume an AutoTaper Patient Infusion

Press FOWER ON control to power an the

instrument:

= Following initialization, "AUTOTAPER:
PATIENT" scrolls.,

» RATE and VTBI displays show * - - - - *.

+ The pump delivery mode indicator
illurninates.

Press and hold P/C MODE control for 1 second:
+ The active rate and the volume remaining to
be infused when the imusion was stopped
will appear in the RATE and VTBI displays.

» "CONTINUE LAST oo OF PREVIOUS
INFUSION? T =YES | = NO
AUTOTAPER" will scroll.

+ After 230 seconds, audio prompt will begin,

a. Press ) to continue the previous infusion:

* “YES" will appear in the VTBI display.

» "PRESS START™ will scroll.

¢+ "CONTINUE LAST xoxx OF PREVIOUS
INFUSION? T = YES L = NO" will scroll.

= After 30 seconds, audio prompt will begin.
b. Press START control:
= HRATE and VTBI displays will show
parameters active when infusion was
stopped.

* "TIME LEFT: =txx PRESS START
AUTOTAPTER" will scroll.

* After 30 seconds, audio prompt will
soLnd.
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3.

¢. Praess START to resume previous autotaper
infusion:
* The pump delivery mede operating
indicator will flash.
* TTIME LEFT x¢xx AUTOTAPER" will
scroll
ar
d. Press [ to reset the instrument to the
beginning of the infusion.
»  "NO" will appear in the VTBI display.
* "PRESS START* wili seroll.
+ C"CONTINUE LAST xoxx OF PREVIOUS
INFUSION? T = YES 1 = NO" wil scroll.
+  After 30 seconds, audio prompt will
sound.
#. Press START control once:

+  "SET VTBI will scroll.

* RATE display will be blank.

= VTBI display will show " - - -- "

+ After 30 seconds, audio prompt will
sound.

Follow steps 3-6 in Section: To setup and
operate an AuloTaper Patient infusion.

To Exit the VersaTaper/AutoTaper Mode

1. Press the PAUSE/STOP control twice, which
will power off the instrumeant.

2. Press the POWER ON control while
simultaneously pressing and holding the
CLEAR/SILENCE control until an audio tone
has sounded.

3. The FC-1 may now be operated as described
in the normal infusion mode sections of this
manual,

3.3.1.3 Battery Powered Operation
The PG-1 pumpfcontroiler will provide normal

operation under battery power for a limited period of
time for ambulatory use or as a backup to primary
powet in the event of a power interruption. Battery
operating life can be extended by ulilizing delivery
rates with low motor current draw. The foliewing
procedures are recommended for battery powered

operation:

1.

A new fully-charged battery will provide 5 hours
of instrument operation (defivery rate of 125
mLshr).

NOTE

From a HELP BATTERY condition, recharg-

ing requires 4 hours with the instrument
off, or 18 hours with the instrument
operating at 125 mbmr.

Any time a LOW BATTERY advisory is
displayed, the battery should be fufly
recharged prior to subsequent battery
powered instrument operation.

2. Configure the pump for operation in the same
manner as for normal operation {see para-
graph 3.3.1.1).

3. Actuate the POWER ON Control, All indicators
and displays will react as in nomal operation
{see paragraph 3.3.1.1 €}, except the Battery
QOperation Indicator will remain on.

4. Install administration set in the pump.

5. Set Delivery Mode, Rate and VTBI in the
same manngr as for normal operation.

6. Press START Control. Battery operation
indicator will flash.

CAUTION

Instruments that have not been operated
fer a period of 30 days must be plugged in
and charged for 24 hours prior to use,

Software Release V6. and Subgsequent

When AC power is removed, instrument will
not sound changeover audic

* Battery Operation indicator will flash during
battery operation

= "ON BATT" will scroll twice every 30
seconds during battery operation [v6.45
ONLY]

= During battery operation, Operator
information Display will be dimmed; at Low

Battery, display brightness will be further
dimmed.

+ At Low Battery, Rate and VTBI displays will
flash.

Software Release V6.3x and Subsequent

When the instrument is disconnected from AC
power while operating or powered up on battery,
2h ¢lapsed fime counter will inifiate and after 5
haurs will signal a Timed Low Battery condition:

= 'LOW BATTERY..." will scroll.

* Audio prompt will sound.

* Rsconnecting AC power will cause time
counter to decremnent at the same rate.

* Voltage threshold Low Battery will override
Timed Low Battery.
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3.3.2 Maintenance/Diagnostic Mode

The Maintenance/Diagnostic Mode is incorporated
into the PC-1 pump/coritroller to provide biomedical
personnel access to the diagnostic test routines.
Entry into the Maintenance Maode is accompiishad
by performing the following procedure:

1. Press and hold the COMPUTER CONTROL/
MONITOR switch while actuating the POWER
ON control to initialize the insttument.

+ Assura all indicators illuminate, all
segments of the RATE and VTEI displays
illuminate {"888_8%); the operator
information display remains blank,

= "PC-1 Vxxx" scrolls once across the
operator information display (x.xx
represents the installed software version).

Software Release v2.xx through v6.ox

* 'maintenance Vxxx To Exit Press STOP"
message scrolls continuously.

Software Release v7.aot and Subsequent

+ "Diagnostics V7.xx To Exit Press «stop:"
message scroils continuousiy

*  Keyclick audic sounds once.

2. Each actuafien of the COMPUTER CONTROL/
MONITOR switch will sequentially step control
from one test to the next in the foliowing
sequence:

Software Release V2.xx and V5.%x
Larnp Test with Audio
Keypad Test
Emor Log Display
Mator Homing Test
Pump Test
Sarial Port Tests
AT Voltage Display
Input Port Display
Communications Setup
Language
Powerdown Test

Software Release V5.58 & VE.x0x
Error Log Dhspiay
Pump Test
AD Voltage Test
Inpust Port Display
Communications Setup
Serial Port Test
Larguage Selection

Soiftware Release v7.xx and Subseguent

Error Log Display
Fump Test

Moter Homing Test
AD Voltage Test

Input Port Display
Lamp Test

Keypad Test
Communications Setup
Serial Port Test

AOM CRC Display
ROM Checksum Display (V7.0 only)
Battery Data Display
Audio Test

Powerdown Test

Each of these tests, when selected, is
accompanfed by a serolled confirmation
message on the Operator Information Display.

Each test is initiated by actuating the START
control. The scrolled test identifier is replaced
with a statically displzyed test phase identifier.
The PAUSE/STOP control is used to change
test phasas within a test routine. Exiting from
a subroutine loop is accomplished by actuating
the COMPUTER CONTROL MONITOR

switch which selects the next test in the above
listed test seguence. Detailed test procedures
are found in Section 5 of this manual.

Software Releases v2.xx through ¥5,XX_

Actuation of the PAUSE/STOP comtrol while a
test identifier is serolling will interrupt the test
sequence, skip the remaining tests and go to
the powerdown test.

Software Release v6.xx ONLY

The Mairtenance Mode can only be exited

when the “Maintenzance V6.xx To exit press
"stop" message is scrolling by pressing the
PAUSE/STOP control.

Software Belease v7.00r and Subseguent

The Powerdown Test must be sefected and
START contral pressed fo exit the Diagnostic
made.
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34  OPERATOR INFORMATION DISPLAY
AND ALARM RESPONSE PROCEDURES

In the normal operating mode, four types of visual
displays are presented to the operator: prompts,
advisories, alarms and malfunctions. Under certain
conditions, itis possible fer ong or more types of
messages 1o be active at the same time. Should
thiz situation oceur, the messages wilf be
sequenced such that each message will display
once before any message s repeated. The display
of "Volume Infused” will take precedence over
prompts and advisories, but not over alarm or
malfunction messages.

Table 3-2 lists the Status/Alarm Displays presented
by the PG-1 pumg/controller, identifies the probahbie
cause and defines the recommended operator
response.

The PC-1 Visual Indicator Displays are
characterized as follows:

RATE and VT8 Digplays
Type Presentation
1 0.5 sec flash
2 Steady
STATUS/ALARM Display

3 Scroll

4 Interrupted Scroli {(Sensor initiated
message takes precedence over
Prompt)

5 Static (Applicable ONLY in the
maintenance and VarsaTaper modes)

4.5 AUDIO ALFRT SYSTEM
The PC-1 pump/contrailer is programmed to

produce six distinct audio alerts. The attributes of
each are described in Figure 1-2,
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Table 3-2. PC-1 pump/controller Statues/Alarm Displays

Condition/Display
PROMPTS

Cause

Hesponse

A Prompt is a visual alert requesting the instrument operator to take a specific action.

PRESS START
Audic - Prompt
Visual - continuous scroll

SET RATE
Audio - Prompt
Visual - continuous scroll

SELECT P/C MODE
Audic - ncne
Visual - sgrolls once

SET VTB!
Audio - Prompt
Visual - eontinuous scroll

ADVISORIES

Initiates following actuation of
the latter of RATE and VTBIl in
conjunction with programming
an infusion, or 12 sesonds after
an alarm is cleared, or 2 min-
utes after PAUSE is selected.

Follows actuation of RATE
contrad, or if START is pressed
with rate set to "0,

Foflows initialization seguence
during instrument power up, if
P/C Mode is not locked out.

Faollows actuation of YTEI
control, or f START is pressed
with VTEI set to “0°.

Press START Control.

Press RATE and set rate o a
non-zaro value.

Selerct Pump or Controller Mode.

Press VTBI gontrol and set VTBI
to a non-zero value.

An Advisory s a visual and audio alert to the instrument operator that an extraordinary, but non-gritical

condition exists, and operator action should be taken as soon as possible.

SECONDARY
Audio - {6 beeps when
complete, when
enabled)
Visual - cortinuous scroil

FRIMARY
Audio - none
Visual - continuous scroll

INFUSION COMPLETE - KVOC
Audic - Prempt
Visual - continuous scroll

All except PC-1CE - VB.xx
220V EMPTY CONTAINER -

(o}
Audic - Prompt
Wisual - continuous scroll

LOW BATTERY
Audioc - Prompt
Visual - continuous scroll

Secondary infusion in progress.

SECG/Piggyback control actuated
while operating in Secondary
and after changeover from
secondary to primary infusion,

Programmed VTBI reaches 0,
{All except PC-1 CE - V8.xx
220V} or an ALL infusion
complete using ECD.

Empty container detected by
ECD before programmed VTB!
delivered, or when ALL infusion
is used.

5.8 0.1V threshoid detected;
=0.5 hour battery operating time
remaining.

Naneg.

Mone.

Press PAUSE/STOR control
twice or set up another infusion.

Press PAUSES STOP control
twice or set up ancther infusion,

Connect AC power cord to
outlet.
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Table 3-2. PC-1 Pump/Controller Status/Alarm Displays

Condition/Display
ADVISORIES {cont)

PAUSE
Audio - Advisory (immedi-
ately), Prompt {after
2 minutes)
Wisual - continuous scroll

MAINTEMNANCE [vZ xS/
6.xx]
Audio - beeps once
Visual - continuous scroll

DIAGNOSTIC [v7.xx and
subsequent |
Audio - beeps once
Visual - continuours scroll

LOW FILOW
Audio - Advisory
Visual - continucus scrolf

TOTAL VOL INFUSED
Audio - none
Visual - single scroll

SEC vOL INFUSED
Audio - none
Visual - single scroll

Cause

PAUSE/STOP Control pressed
[a]7]v-N

COMPUTER CONTROL/
MONITOR switch pressed and
held during Power On
senuence.

COMPUTER CONTHOL/
MONITOR switch pressed and
held during Power Cn
sequence,

In Controller mode, distal tubing
in-line pressure equals bottle
height resulting in no flow.

YOLUME INFUSED control
actuated once_

VOLUME INFUSED contro!
actuated twice while in
Secondary state.

Fractional Keypad/Series YS5.xx and Subsequent Software

MICRO
Audic - nong
Visual - scrolt

MACRO
Audio - none
Visual - scrol!

VERSATAPER
Audio - none
Visual - scrol!

VEASATAPER: SETUP
Audio - none
Visual - scroil

STEPx
Audic - none
Visual - static

Instrument has been initialized
in the MICRO delivery mode.

Instrument has been initialized
in the MACRO delivery mode,

Instrurnent is operating in the
VersaTaper delivery mode.

Instrument has been inftialized
in the VersaTaper Setup mode.

Idertifias the VersaTaper step to
be programmed,

Response

Press START to resume
infusion, or press PAUSE/STOP
again to shut down instrument.

DO NOT USE ON PATIENT,
Fer use by biomedical
techpician anly.

DO NOT USE ON PATIENT.
For use by biomadical
technician only.

Remedy cause of Low Flow
condition or raise 1V bhottle,

None (Numeric value in VTBI
display is cumulative Primary
plus Secondary).

Nong {Numeric value in VTBI
display is Secondary solution
volume ONLY).

Fractional rate and VIBI
parameters are accepted by the
instrument.

Integer rate and VTBI
parameters are accepied by the
instrument.

MNone.

VersaTaper steps 1-20 can be
sequentizlly programmed for
rate and VTEI.

Enter rate and VTBI values for
the step identified.

327




PC-1

Table 3-2, PC-1 Pump/Controller StatusfAlarm Displays

Condition/Display

{VersaTaper Summary) -
STEPS:xx, TOTAL VOL:xxxx,
DURATION:hh:mm

Audio - none

Visual - sontinuous scroll

{VersaTaper Report) - STEP:xx,
TIME LEFT-hh:mm

Audic - none

Visual - continuous scroli

Cause

After programming the desired
WVersaTaper Steps, the PALUSE/S
STOP control was actuated {o
enter and summarize
VersaTaper program.

instrument has heen powered
up in the VersaTaper operate
mode.

Software Release V6.xx and Subsequent

10 psi or 517 mmHg {v8.13
only)
Audiz - none
Visual -scrolls until START
or COMPUTER
CONTROUMCNITOR
switch is pressed

Pump moda is locked into 10 £2
psi occlusion detection.

Software Helease V6.2x throunh VE 4x

ON BATT
Audio - none
Visual - flashes twice every
20 seconds

Instrument is operating on
battery power.

Software Release V6.3x and Subsequent

LOW BATTERY...
Audic - Prompt
Visuaf - eontinucus scroll

Five hours have elapsed since
an operating instrument was
disconnected from AC power.

Software Release v7.xx and Subsequent

CONTINUE PREVIOUS
INFUSION? T=YES J=NO
STEP: xx TIME LEFT: 300x¢
VERSATAPER

Audio: none

Visual: continuaus scroll

CONTINUE PREVICUS
INFUSION? T=YES l=NO
Audio: none
Visual: continucus scroll

yes
Audio: none
Visual: static display

o
Audic: none
Visual: static display

VersaTaper infusion has been
reentered after an incompleted
prier infusion.

The Yes option to continue the
previous infusion has been
selected,

The ¥Yes oplion to continue the
previous AutoTaper/VersaTaper
infusion has been selected.

The No opticn to discontinue the
previous AutoTaper/VersaTaper
infusion has been selected.

Response

View and edit VersaTaper
program as required.

None - awaiting start of the
VersaTaper infusion.

None - Time to occlusion at low
rates will be significantly
incregsed.

Connect AC power cord to a
suitable AC power source.

Connect the instrument to an
AL power source.

Use the [ or © controls to
continue o discontinue previous
infusion.

Nore. Pressing [ will changa
the sefection from continue to
discontinue.

Press START to resume
previous infusion.

Press STAAT fo begin & new
infusion,
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Table 3-2. PC-1 Pump/Controller Status/Alann Displays

Condition/Display
ADVISORIES (cont)

AutoTaper: Ramp Time
Audio: none
Visual: continuous scroll

FampY XX
Audio: none
Visual: static display

AutoTaper: Setup
Audio: none
Visual: continuous scroil

AUTOTAPER: SETUF
Audio: none
Wigual: continuous scrofl

SET DURATION
Audio: none
Visual: alternating screil

DURATION: oo MAX RATE:
xxx RAMP %: xx

Audio: none

Visual: continugus scroll

AUTOTAPER
Audio: none
Visual: continuous scrol

TIME LEFT: 00
AUTOTAPER

Andio: none

Visual: continuous scroll

CONTINUE LAST xocxx OF
PREVIOUS INFUSION? T=YES

1=NO AUTOTAPER
Audio: none

Yisual: continucus scroll

AutoTaper: Pationt
Audio: none
Visuak continuous scroll

enabled
Audio: none
Visual: static display

Cause

AutoTaper Ramp Time setup
mode has been selected.

AutoTaper ramp% selecticn
mode is enabled.

AutoTaper setup mede has
been selacted.

AutcTaper setup mode has
been enabled.

AuteTaper setup mode is ready
for infusion duration input.

AutoTaper Setup summary
message.

PC-1 pumpicontroller is ready or
operating in AutoTaper mode.

PG-1 pump/controller is ready or
performing an AutoTaper
infusics.

AutoTaper infusion has been
reentered after an incompleted
prior infusion,

AutcTaper Patiert mode enable
has been selected.

AutoTaper Patient mode has
been enabled.

Response

Praess START to enable ramp
time (%) selection.

Use [f% or £2 to select ramp %
{between 6 and 12%, default
setting 8%).

Fress START to enable
selection of AutoTaper infusion
parameters.

Use infusion parameter entry
controls to program AutoTaper
infusior.

Use "10" and ar *1" controls o
set duration (between 1 and 24
hours).

Mone. Press PAUSE/SSTOP to
exit AutoTaper: Setup.

If in ready condition, press and
hold PG MQDE controt for 1
second; then press START,

None.

Use the i1 or {0 controls fo
continue or discontinue previous

infusion.

Use & or & controls to enable
or disabie AutaTaper Patient
infusion mode.

Press VTBI, then START ip exit
AutoTaper: Patient setup mode.
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Table 3-2. PC-1 PumpiController Status/Alarm Displays

Condition/Display
ADVISORIES {cont}

disabled
Audio: none
Visual: static display

VOLUME/TIME ERROR: 3ET
VTBI

Audio: none

Visual continuous scroll

ALARMS

Cause

AutoTaper Patient mode has
been disabled.

Wolume andfor time input
resulted in a max rate >350
mLfhr.

Response

Press VTHI, then START to exit
AutaTaper: Patient setup mode.

Press VTBL control to re-enter
wolume and/or time parameter.

An Alanm condition is signaled by a combined visual and audio alert fo the instrument operator that an
abnomal situation exists, pumping stops and operator action is required immediately.

CHECK IV 3ET
Audio - Alarm
Visual - continuous scroll

CLOSE DOOR
Audio - Alarm
Visual - continuous scroll

FLO-STCGP OPEN/CLOSE
DOOR

Audio - Alarm

Wisual - continuous scroll

All except PC-1CE VB.xx 220V,
CHECK ECD

Audio - Alanm

Vigual - cantinuous scroll

AIR IN LINE
Audic - Alarm
Visual - sontinuous scroll

OCCLUDED-PATIENT SIDE
Audio - Alarm
Visual - comtinuous scroil

OCCLUDED-FLUID SIDE
Audie - Alam
Visual - continuous scroll

QCCLUDEDR
Audio - Alarm
Wisual - continuous scroll

Administration set missing or not
properly installed,

Baor open while infusing with
Flo-Stop in no flow position.

Fumping chamber access door
open and Flo-Stop is in open
free flow position.

START control actuated with
WTE! set to ALL and ECD has
become disconnected or failed.

AlL sensor activated during
infusion or KVO state.

Elevated backpressure sensed
while infusing in the Pump
mode.

Proximal vacuum sensed while
infusing in the Pump mode.

In Controller mode when: LOW
FLOW condition exists for >80
seconds, catch up time for
volumenric deficiency exceads
30 minutes, or an abrupt
increase in distal side pressure
exceeds occlusion threshold,

Silence alarm, reinstall
disposable, press START
control.

Close and latch door, press
START control.

Close and latch door or close
refler clamp on administration
set, then siience alamm,

Silence alarm, connect/rapair
EGD, or set VTBI to a para-
meter {not ALL), press START.

Silence afarm, remove air from
set tubing, press START
Control.

Silence alamm, Clear occlusion,
press START controf,

Silence alarm, clear acelusion,
press START control.

Silence alarmmn, clear ccclusion,
prass START control.
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Table 3-2. PC-1 Pump/Contraller Status/Alarm Displays

Condition/Display
ALARMS {continued

PARTIAL OCCLUSION-FLUID
SIDE

Audio - Alann

Visual - continuous scroll

Cause

Reduced pressure detected in
the proximal tubing resuliing
from partial fifling of the pumping
chamber while infusing in Pump
mode.,

Software Release V6.xx and Subsequent

COMM CABLE
Audio - alarm
Visbal - continuous scroli

COMM TOUT
Audic - alamn
Visual - continuous scroll

KVO

Audio - alam
Visual - continuous scroll

MALFUNCTIONS

Communications interface cable
is disconnected.

Communications timeout has
occurred.

Communications cable
disconnected or timzout has
occurred whilz infusing. Infusion
cortinues at KVO rate.

Response

Silence alarm, rectify cause of
reduced flow, press START.

Reconnect communications
cable. Press COMPUTER
CONTROLMONITOR switch,
PAUSE or START o resume
infusicn.

Press COMPUTER CONTROL/
MONITOR switch to change
instrument to MONITOR.

Correct problem, press START
to resume programmed infusion.
Press COMPUTER CONTROLY
MONITOR to return to host
computer coatrol.

A Malfunction: condition is signaled by an audic alert; pumping stops and an Error Log message is recorded.
Software detecfed malfunctions are accompanied by 2 visual "HELP* message. No visual messages
accompany hardware detected malfunctions. Instruments experiencing hardware matfunctions must be taken
out of service and the malfunctions must be comected by a qualified biomedical technician prior to returning

the instrument to service.

HELP BATTERY
Audic - Malfunction
Visual - continuous scroll

HELP INTERNAL ERROR
Audic - Malflunction
Visua! - continuous scroll

(SYSTEM FAILURE)
Audic - Malfunction
Visual - Mone

5.5 +0.1V threshold detected;
pumping stops.

Software detected maffunction -
system failure, pumping stops.

Hardware detected rmalfunction,
pumping stops.

Press PAUSE/STOP to power
down the instrument; if unakle
press POWER ON to interrupt
power. Plug AC power cord into
an AC power source, than re-
initialize the instrurnent.

Press PAUSESSTOP control to
shut off electical power.
Replace instrurment.

Fress POWER DN Control to
reset efectrical power. Replace
instrument.
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SECTION 4 - PRINCIPLES OF OPERATION

4.1 INTRODUCTION

This section describes the functional operation of
the mechanical and electticat/electronic
subsystems of the GEMINT PC-1 Volumetric
infusior: Pump/ Controfler. The material is
prasented in a manner and format that is
complementary io the troubleshooting routines
delineated in Section 5 - Maintenance. The
technical descriptions are referenced to the
electrical schematics, mechanical diagrams and
illustrated parts breakdowns presented in sections
4 5and 6.

The functional descriptions presented in this
section are divided into two subsections. The first
addresses the mechanical system operation and
the second describes the elecirical/electronic
centrol circuits and operational displays. The
electrical theory of operation is described in
reiation to the Functional Block Diagram depicted
in figure 4-2, and can be best understood by
following the description on the logic diagrams,
display board schematic and interconnect diagram.

4.2 MECHANICAL OPERATION

The following material is presented in @ manner
that assumes the reader has a basic understanding
of the information provided in sections 1 through 3
of this manual and in addition has hands-on
experience in setting up and operating the PC-1
pump/controfler. Direct observation of the
mechanical sequence of events that ocour during
instrurment operation is not possible with the
pumping mechanism and strain beam installed in
the PC-t pumpfcontroller. However, by reading
the fallowing text while referring to the appropriate
figures, a thorough understanding of the
instrument’s mechanical operation can be acquired.

4.2.1 Physical Description

4.2.1.1 Pumping Mechanizm

The pumping mechanism assembly consists of
three principle subassernblies: the stepper motor,
the camshaft/pumping finger housing and the
motion sensor {see Figure 4-1}. The stepper motar
drive shalt j5 connected to the camshaft by a
fiexible coupling. The encoder wheel of the motion
sensing assembily is connected directly to the top
of the camshaft. The camshaft is configured with
12 vertically staged cam lobes. The eccentric axis
of each lobe is offset 20° counterclockwise from
the lobe directty above. This pesitioning provides
full forward traved for each pumping finger
sequentially from top to bottorn during each
counterclockwise (when viewed from above)
revolution of the camshaft. The cam lobes are
evenly spaced except numbers 9 and 10 which are
separated by 5/8" to accommedate a strain bearn
type pressure sensor.

4212 Strain Beam (Pressure Transducer)

The strain beam assembly consists of the housing
assembly, a strain beam and sensing finger (see
Figure 4-3). The housing assembly is mounted on
the front case assembiy behind the urethane pump
seal and is positioned between fingers 9 and 10 of
the pumping mechanism. Four strain sensitive
resistors are deposited on the strain beam, two on
the tension section and two on the compression
section.

4.2.2 Functional Operation
4221 Pumping Mechanism

In the Normal cperating mode, the PC-1
pump/controliet is initialized when the POWER ON
centrol is actuated. The pumping meachanism
begins operating when an administration set is
installed, infusion parameters are programmed and
the START control is actuated. A stepper motor is
directly couplad to a2 camshaft which actuates the
pumping fingers. Stepper motor speed is variable
and it is driven at a speed proportional to the rate
programmed for the imfusion. Yolume to be infused
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Figure 4-1. FC-1 Pumping Mechanism

(VTRI) is a function of the total number of steps
issued 1o the motor for & programmed infusion
sate. An encoder wheel attached to the camshatt
and a motion sensor mounted cn the pumping
mechanism's top plate assembly provides the
electronic conirol system with camshaft’s position,
direction and speed of rotation. Encoder wheel
position data is fed back to the processor through
U6 to verify rate accuracy.

When an administration set is installed in the
pumping chamber and the access door is closed
and latched, the set's Flo-Stop is opened. The
pumping segment tubing is compressed between
the fully extended pumping finger and the door
plater, thus preventing free flow. The pumping
mechanism is started foliowing actuation of the
START contral whan performing nommal instrument
operating procedures. The stepper motor rotates
the camshaft at a speed determined by the
programmed infusion rate, Each pump cycle
consists of 200 motor steps of 1.8 each. Inter-step
timing of the motor is vatied as necessary to

dampen the inherent non-linearity of peristaltic
pumping mechanisms and produse a uniform rate
of fluid flow throughout each pumping cycle. The
sequential extension and retraction of the pumping
fingers from top to bottom results in a downward
moving compression zong within the administration
set’'s pumping segment {see Figure 4-1) which
creates positive pressure on the outlet side (distal
end) of the tubing set. The elastomeric resilience
of the pumping sagrment tubing causes it to retum
to its cylindrical shape as each of the purnping
fingers racede from the extended position. This
reshaping creates a vacuum in the proximal tubing
and causes fluid from the IV solution cordainer to
refill the tubing. This peristaltic-like action results
in a constant, controlfed flow of IV solutien from the
container to the patient.

During each pump cycle, between mator steps 62
through 77, the sirain beam senses the hydrostatic
pressure in the fluid column above the strain beam.
In the event there is restricted flow in the tubing
between the fluid container and purnp and the
tubing can net refill completely, the strain baam wit?
sense lower than normal pressure and cause the
instrument to enter a LOW FLOW condition when
operating in the Controller mode or either a
PARTIAL OCCLUSION-FLUIC SIDE ar
OGCLUSION-FLUID SIDE condition when in the
Pump mode.

In the Contreller mode if the pressure differential
between patient and fluid container drops to less
than & inches (0.22 psi; 1.7 kPa} of water pressure,
the pumping mechanism will stop. The micro-
processer montors the duration of a Jow flow
condition and then automatically increases the
delivery rate, up to a maximum of 10% above the
pregrammed rate. Pumping resumes once the fluid
cohtainer to patient pressure differentizl equals or
exceeds 12 inches (30.48 cm) {0.43 psi; 3.4 kPa]
of water pressure. The increased flow rate allows
the instrument to compensate for the period of fow
fiow and bring the actual volume infused in line
with the programmed infusion parameters. Once
the pump has completed this cateh-up cycle, the
delivery rate reverts to the programmed rate.
Should the /ow flow condition persist for more than
1 minute or the calculated time necessary to
compensate for the under-infusion condition

4-2
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Figire 4-3.Cross Section of Strain Beam Assembly

exceads 30 minutes, the instrument will enter an
Occlusion alarm sondition.

During each pump cycie, between motor steps ©
through 20 and 120 through 198, the strain beam
mesasuras the pressure in the distal tubing. Any
restiction to flow in the distal tubing will cause the
pressure to increase and the tubing to expand.
The strain bearn will sense increasing pressure
and when a predetermined threshoid is exceeded,
the instrument will invoke either an OGGLUSION
{Controller mode) or an OCCLUSION-PATIENT
SIDE {Pump mode) alarm condition. During any
alarm condition, the pumping mechanism stops
and appropriate audio and visual alerts are issued.
{Between motor steps 21-62 and 77-119 pumping
finger positioning precludes the strain beam from
reading distal or proximal pressure).

4.2.22 Strain Beam (Pressure Transducer)

When the pumping segment of a primed admini-
stration set is installed in the PC-1 pumping
chamber and the access door s closed, the strain
beam will sense the pressure in the tubing. Actual
pressure values are a function of pumping finger
position within & pump cycle and the hydrostatic
pressure in the tubing at the time of measurement.
Typicalfy strain beam voltage wouid be in the
range of 1 to 3 volis if the strain beam was looking
at the patient-side tubing. During pump operation,
a positive pressure increase in the fluid column
above or below the pump will cause the tubing to
expand and result in deflection of the strain beam.
This positive deflection will result in an increase in
the potential measured across the strain beam's
resistor bridge. A decrease in pressure within the
tubing set's fiuid column will result in contraction of

the tubing diameter with a resutant negative
defieciion of the strain beam and reduction in the
potential measured across the bridge circuit.

4.3 ELECTRICAL/ELECTRONIC OPERATION

An understanding of the electricalelectronic theory
of operation can be acquired by reading the

ensuing subsystem descriptions while following the
functional schematic for the respective subsystem:

4.3.1 Functional Description
Integer/Fractional Keypad Instruments

The FC-1's electrical/electronic subsystemn is
operated and controlled by a logic subsystern
employing an Intel B0S7BH 15 bit microcontroller
with an integral A/D converter. The logic sub-
system includes a programmed memory containing
the instrument’s cperating code; a non-velatile
memory for retention of programmed infusion
parameters, error log storage and general system
use; a logic decoder to define memory space,
implement ready logic, decode sensor strobes and
controls audio. The interaction of the logic
subsysiem components and instrument hardware is
functionally depicted in the Logic Block diagram,
Figure 4-2. The electrical interconnection of the
instrument's components is shown in Figure 4-4.

The memory accessible by the main processar
covers 64K bytes of combined internal RAM and
register space which is allocated as follows: 256
bytes to internal microprocessor RAM, 3840 bytes
to mapped 110, 4096 bytes to external HAM
(Variable, Stack and NVRAM memory) and 56K
bytes to external AOM {Program and Data
Memory}. Figure 4-23 shows the Mictoprocessor
system interconnection.

A 11.0592 MHz crystal extemal to the
microcontrolier provides the master clock signal.
The migroprocessor timing waveforms are shown
in Figure 4-5,

Titration Keypad Instruments
The PC-1's electrical/zlectronic subsystem is

operated and controlled by a logic subsystem
emplaying an Intel 80C196KB 16 bit microcentroller
with an integral AT converier. The logic sub-
system inciudes a programmed memory containing
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Figure 4-4. PG-1 Pump/Controller Interconnect Diagram
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Figure 4-4a. PC-1 Pump/Controller (220V) interconnect Diagram
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Figure 4-5. Microprocessor Timing Waveforms

the instrument’s operating code; a non-volafile
memory for retention of proegrammed infusion
parameters, exror jog storage and general system
use; a logic decoder to define memory space,
implernent ready logic, decode sensor strobes and
controls audio. The interaction of the kogic
subsystem components and instrument hardware is
functionally depicted ir the Logic Block diagram,
Figure 4-2 or 4-2a. The electrical interconnection of
the instrument’s compenents is shown in Figure
44 (110V) and 4-4a (220V).

The 80C196KE's architecture implementation uses
a lingar non-segmented address scheme, ie., data
memaory, program memory and 1O share the same
address space. The maximum address range is
64K bytes and since the program is larger than
64K, 2 bank switching scheme Is imptemented in

the EPLD with four 64K banks. Since data, code
and I/C must share the address space, not all of
the ROM will be utilized.

432 Functional Operation

integer/Fractional Keypad Instruments

A 11,0502 MHz crystal externat to the
microcontrofler provides the master clock signal.
The microprocessor timing waveforms are shown
in Figure 4-5.

Titration Keypad Instruments
A 12 MHz crystal extemal o the microcontraller

provides the master clock signal. The
microprocessor timing waveforms are shown in
Figure 4-5.

4.7
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4.3.2.1 Power OnfPower Off Subsystem

The Power On subsystern is incorporated into the
Logic and Power Supply Boards and includes an
imterface through the Display Board to the Keypad.
The Power On functional schematic is shown in
Figure 4-6, 4-24 or 4-24a. When the POWER N
switch is actuated, +5V g, is applied via connector
J1.,6 through a filter to pin #32 [v23005000%6.0x) or
pin 30 [(W7.xxfvBxx] on the EPLD. Within the
EFLD, the PWRON signa! is gated with 3 system
inhibit signals. If satisfied, the EPLD outputs a
relay drive signal that turns an Q10 on the Fower
Supply Board which closes relay K1 and applies
power to the instrument. Approximatety 500 ms
later, the time constant circuit (CR3, G159 & R2Q)
disables the gate within the EPLD which in turn
disables the POWER ON switch. {For the Titration
Keypad Ingtruments, R9 and C10 are connected
to U1-12, 13 to create a delay at U1-11 which
disables the gate within the EPLD which in turmn
disables the POWER ON switch).

4.3.2.2 Auto Power On Subsystem

The Auto Power On subsystem is comprised of
components located on the logic and power supply
boards plus the door and slide clamp sensors (see
Figure 4-6, 4-24 or 4-24a}. When the instrument is
in the power off state, the EPLD logic continuously
strobes the door sensor. If cpen, a door open
signal is sent to the EFLD which turns on
Q2[v2.xx/5.0006.2xx] or D14[v7oncv8x] and
powers the siide clarmp assembly. If the slide
clamp detector senses an open Flo-Stop, the
EPLD will output a relay driver signal to turn on
instrurnent power and the microprocessor will
activate the FLO-STOF OPEN / CLOSE DOOR
alarm.

4.32.3 b Voit Protected Subsystem

The 5 volt protected circuit is comprised of
components located on the power supply and logic
boards (see Figure 4-7). Twe +5 volt backup
sources are inherent in the systerm are OR'd
together on the logic board and are called +5 volt
protected. The saurce on the Power supply board
which is not present on the titration instrument

is generated by regulating the main battery voltage,

the second source located on the logic board is
generated by a second requlator which regulates
the main battery and a backup NiCad battery. The
NiCad battery backups the memory, EPLD and
audio circuit in event of failure of the primary lead
acid battery circult to ensure valid memory
retention and generating an audio signal if the
instrument is running at the time of failure. Main
battery is monitored by comparator U16 {U9 on
ttration) and has a low output when battery is

=526 volts. When the battery voltage drops below
5.25 volts, the output of the compatitor goes high,
disabling strobe functions in the EPLD and
preveriting the abifity of the instrument being tumed
on. Battery voltage is also supplied through diode
{CR17) {D12 on titration) to the Voitage Regulator
(U19) {Q4 on titration). Voltage regulator output
powers RAM (U9} (U2 on titration), the EPLD
{J5) and the audic circuit. In addition, regulator
output is supplied to the Power On switch, the
pass side of the door sensor transistor (Q4)
{MOSFET Q12 on titration) and the AlL board
power transistor (Q2){Q13 on titration). The NiCad
battery on the logic board provides a baftery test
signal to the microprocessor's A-D converter. The
NiCad battery's charge leve! is monitored by the
8097 (B0C196KE on titration} processor on one of
its A-D operations.

4.3.2.3a 5V Power Supply {-7022 Power Supply
Board)

The 5V power supply regulates the unswitched
battery voltage to SVDC to provide the +5V
protected voltage for RAM backup and system 5V
when applied 1o relay K1. Op amp U& compares
the voltage at UB-3 with the precision 2.5 volt
reference at U6-2 established by CR24. When
these two voltages are not equal, the cutput of Ue-
1 to the gate of FET Q15 is adjusted to equalize
the voltages at UG-2,-3. Since the FET output
voltage is halved before being applied to LUG-3, the
FET output will be 5V when Ug-2,-3 are equal.

System current is monitored by comparing the
voltage drop across A23 with a fixed voltage of
0.1V formed by R21 and R25. If the voltage drop
across R23 ever exceeds 0.1V {2 amps) the output
of UG-7 goes high forcing L46-3 above 2.5V which
tumns off FET Q15.
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The 5 ¥ cutput from FET Q15 is divided down by
R27 and R18 and compared by U2-5, and -6 with
a 2.5 V reference. If the 5 V ouiput ever exceeds
5.45 V, the output of U2, pin 7 is set low, turning
off relay K1 through Q9. Thus, the instrurnent will
gither not power-up or will automatically shut down
with an audio alarm, if the 5 ¥ power supply is
defertive,

Titration Keypad Instruments
The 5 volt power supply regulates the battery

voltage to 5 voits DC. Op amp U6 compares the
voltage at US-2 with the precision 2.5 volt
reference at Us-2 established by CR24. When
these two voltages are not equal, the output at Us-
1 to the gate of the external p-channel FET is
adjusted to equalize the voltages at U4-2,-3. Since
the output voltage from the FET is divided by two
{via A48 and R50), the resultant cufput voltage wiil
be 5 VDC when 1)4-2, -3 are equal. Turning off the
5 volts is accomplished by removing the SW BATT
signal which supplies the cumrent to reference
CH224, When SW BATT is ramoved, the 5 volt
output regulates at "0° volts, thus shutting down
the system.

5 volt system current monitoring is accomplished
by comparing the voltage drop across R23 with a
fixed 0.1 VDC formed by divider R21, R25. if the
voltage across R23 ever exceeds 0.1 Volis (2

amps), the output of LM4-7 gaes high forcing L14-3
above the 2.5 volt and tumns off the extemal FET.

The 5 volt output is divided down by R18 and R27
and compared by U2-5 and -6 with another 2.5 velt
reference {CR25). [f the 5 volt output ever
exceeds 5.45 VDC, the output of U2-7 is set low
wming off FET Q27 via Q9. This has the effect of
turning off the SW BATT voltage. The instrument
will thus power down {fwith an audibie alarm) if the
5 volt power supply is defective.

4.32.4 £12 Volt DC Power Supply Subsystem

Integer/Fractional Keypad instruments

The 12 volt power supply circuit resides on the
power supply board (see Figure 4-8} and is
implemented with & LM3578 switching regulator.
Battery is supplied to transformer (T3) at pin #2.
Pin #5 of the transformer primary winding is routed
to requlator {LI5) pin #6 the collector of the intemnal

pass element. When the transistor is tumed on,
energy is stored in the primary of T3 until US turns
off the transistor. The voltage induced in the
transformer's secondary is blocked by dicdes
CR14 and CR15. When the transistor is tumad off,
the current in the transformer primary is maintained
by the collapsing magnetic field inducing current in
the transformer secondary which forward biases
diodes CR14 and CR15 charging capacitors C13
and C18. The charged capacitors provide +12 and
-12 volt cutputs. These outputs are monitored by
H23 and R29 respectively and are fed back into
the chip-resident compariter which adjusts the duty
cycle of the transistor to maintain a 24 volt
differential across the transformer oufput terminals.

Titration Keypad Instruments ONLY

4.3.2.4a +8 Volt DC Power Supply Subsystem

The 8 volt power supply circuit resides on the
power supply board (see Figure 4-12b sheet 2)
and is impleraentsd with a LM3578 switching
regulator. Battery is supplied to transformer (T3) at
pin #2. Pin #5 of the ransformer primary winding is
routed to regulator (U5) pin #6 the coliector of the
intemal pass element. When the transistor is
turned on, energy is stored in the primary of T3
until U5 tumns off the transistor. The voltage
induced in the transformer's secondary is blocked
by diodes CR14 and CA15. When the transistor is
turned off, the cument in the transformer primary is
maintained by the collapsing magnetic fieks
inducing current in the transformer secondary
which forward biases diodes CR14 and CR15
charging capacitors C13 and C19. The charged
capacitors provide +8 and B volt outputs. These
outputs are monitored by F23 and R29
respectively and are fed back into the chip-resident
comparitor which adjusts the duty cycle of the
transistor to maintain a 24 volt differentiat across
the transformer output temminals.,

4.3.2.5 Baftery Charger Subsystem

Imeger/Fractional Keypad Instruments

The battery charger subsystem consists of
components mounted on the power supply board
{see Figure 4-10). The circuit ulilizes a switching
reguiator concept based on the UG25244 {U1)
regulator chip. Unregulated AC voltage is rectified

4-11
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through the diode bridge (CR1-CR4). The
unrequiated DC output from the rectifier bridge
charges capaciter CZ2. C2 provides filtered DG
voltage to the regulator chip and the switching
circuit which consists of transistors Q3 - 45 and
Q7. When Q7 is "On", power flows through
indugtor (L1). As the current through the inductor
builds, the regulator senses the contral voltage limit
and tums off the switching circuit. The collapsing
field in the inductor supplies valtage to charge
capagitor C6. C6 output is supplied directly to the
battery. The charger output is monitered by a
circuit consisting of O6 and R14, in an over voltage
condition, Q1 is turned off to shut down the
regulator chip. Charger input over voltage
protection is provided for the regulator chip by the
circuit containing G1, Q2, R2, A3 C1 and CR16. If
input voltage s too high, the base of Q1 is tumed
off and the chip is shutdown.

THration Keypad Instruments
The battery charger consists of components

mounted or the power supply board. The circuit
utilizes a switching regulater concept based on the
VUGC2624A (U1) regulater chip. Unregulated AC
voltage is rectified through the diode bridge {CR1,
CRA2, CR3, CR4). The unregulated DG output from
the rectifier bridge charges capacitor C2. C2
provides fillered DC voltage to the regulator chip
and the switching circuit consisting of Q3, 4, and
Q7.

Battery charger output is reduced by the resistor
divider consisting of A22, R15 and R16 and then
applied to U1-1. I compares this voltage against
a S volt reference voltage at U1-2 and adjusts the
dhty cycle of U1-12 and L1-13, when these two
voltages are unequal. This variable duty cycle is
level shifted through Q3, Q4, and Q5 and applied
to the gate of FET Q7. This results in Q4 having a
duty cycle equal to thet on U3-12M13. The voltage
input to L1 is approximately a 4G volts p-p square
wave at a switching frequency of =25 KHz. The
AC component is filtered out by the L1/C5 low
pass filter and is applied to the battery.

Charger output is monitored by a circuit consisting
of 06, Q23, (113 and R14. When the battery
voltage exceeds =7.8 volts, the voltage at the
divider consisting of R13 and R14 exceeds the
reference voltage of Q6 (2.5 VDC). When this
oceurs, the output of Q6 begins to draw current

thus tuming on transistor Q23. Turning on Q23
tums on the gate of ser Q22 via R67 and R68.
This has the effect tuming on Q22 and shorting out
the rectitied voltage supply. Whife the short is
applied, large currents arg drawn from the
transformer thus blowing the primary fuse and
disabling the charger completely.

Battery current is monitored by U1 and limited to
=2 amps by adjusting the duty cycte of FET Q7 as
discussed above. Batlery cutrent is sensed by Rg
and applied differentially to U1-5 and U1-4 offset
by divider R24 and R55. When this voitage
exceeds 0.2 VDC, U1 reduces the duty cycle to
yield a current limit of =2 amps.

Battery voltage is adjusted by R22 to produce an
output voltage of 6.9 VDT when the battery current
is below =300 mA. Battery current is monitored by
ancther amplifier in U2 via the voltage drop across
R57. When the battery current exceeds =500 mA,
the cutput of U2 switches low thus connecting AS0
in parallel with R16. This has the effect of
increasing the charger output voitage te 7.4 VDC,
This dual state charging feature allows rapid anc
complete charging of the battery when needed and
then switch back to the 6.9 VDC ievel as a float
level to prolong battery life.

4.3.2.5a Dual State Battery Charger (Charger
Adapter CCA)

The charger acapter board {see Figure 4-8Ba) works
in conjunction with the Figure 4-10 battery charger
circuit as modified for the dual state charger.
Battery current is monitored by U1 (adapter board)
by evaluating the voltage drop across R3. When
the battery current is lower than =300 mA, U1
swilches to an open drain state, disconnecting R
from its parallel connection with 16 (Power
Supply Beard). This causes charger cutput voltage
to switch from 7.4 to 6.9 volts. This dual state
charging feature provides rapid charging using 7 4
volts, when needed, and then switches to 6.9 volts
to prolong battery life during battery float
conditions.

4.3.2.5b Dual State Battery Charger {-7023
Power Supply Board)

The: battery charger subsystem consists of
components mounted on the power supply board
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Figure 4-8. 12 Voit Power Supply Functional Schematic [v2oo0/5.3006.xx]

{see Figure 4-10a). The circuit utiizes a switching Battery charger culput voltage is reduced by
reguiator concept based on the UC2524A (L) resistor series A22, R15 and R16 and then applied
regulator chip. Unregulated AC voltage is reciified to U1-1. U1 compares this voliage against a 5V
through the diode bridge (CRT-CR4). The referenice voltage at U1-2 and adjusts the duty
unregulated DC output from the rectifier bridge cycle of U1-12 and U1-13, when these two voltage
charges capacitor C2. G2 provides filtered DC levels are unequal. This variable duty cycle drive is
voltage to the regulator chip and the switching fevel shifted through Q3, 4 and 5 and applied lo
circuit consisting of transistors Q3 - Q5 and Q7. the gate of the FET {Q7). This resulis in Q7 having
— B patr +
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Figure 4-8a. Charger Adapter Board Schematic {with Mod Kit P/N 1310-1901-1 installed)
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a duty cycle equal to that on U1-12113. The voltage
input to L1 is approximately a 35 volt p-p square
wave at a switching frequency of =25 KHz. The AC
component is filtered out by the L1/C8 low pass
filtter and is applied to the battery.

Charger output voltage is monitored by a sircuit
consisting of Q6, R13 and H14. In an aver voltage
condition, G is fumed off to shut down the
requlator ¢hip. Input over-voltage protection is
provided for the regulator chip by the G, Q2, R2,
A3, R4 and Ct gircuitry. If input voltage is too high,
the base of Q1 is clamped by Q2 to limit the
vitage applied to U1-15 to a safe level.

Battery current is monitored by U1 and imited to
<2 amps by adjusting the duty cycle of the FET
{Q7) as discussed above. When the battery current
is »2 amps, the voltage differential between U1-4
and U1-5 will be ~0.2 V, causing U1 to reduce the
duty cycle at L1-12/13 to yield 2 current limit of
1.70 to 2.20 amps._

Patertiometer H22 is adjusted during manufactur-
ing functional testing fo preduce a charging voltage
of 7.4 volts under load. Battery current is monitored
by U2 by evaluating the voitage drop acress R57.
When the battery current is lower than =300 mA,
U2-1 switches to an open drain state,
disconnecting RE0 from its paraliel connection with
R16 and causing charger output voltage to switch
from 7.4 to 6.9 volts. The dual state charging
feature allows rapid charging at 7.4 volts, when
needed, and 2 switch to 6.9 volis fo prolong battery
life during hattery float condiffons.

4.3.26 System Reset Circuit

IntegeriFractional Keypad Instruments

The system reset circuit shown in figure 4-9
provides a system for the microprocessor and
display board via the EPLD and protects RAM data
during Power On and Power Off cycles. With the
relay battery open, the output at t16, pin #1 is low.
Whaen relay battery is applied to U16, pin 43, the
outpt at pin #1 goes high after the time delay
established by R43, R54 and C47. This signal is
ANE gated with INTQ {watchdeg) from the display
processor in US. UB, pin #5 outputs a reset signal
to the microprocesser znd the EPLD. The Power
On reset is gated within the EPLD with the Delay
signal from the RC time constant circuit providing

the Display Board with a Fower On reset. The
Power On reset is inhibited by a delay input for
500 msec after power on. This prevenis the display
processor from resetting itself in the event of a
display processor-generated watchdog signal.

Titration Keypad Instruments

The system reset circdit shown on Figure 4-24
sheet 2 provides a Power On reset for the micro-
processor and display board and protects RAM
data during Power On and Power Off cycles. With
the relay battery open, the output at U9, pin #1 is
low. When 5 volts is applied o L9, pin #3, the
outpot at pin #1 goes high after the time delay
established by R16, R17 and C23 providing the
Display Board and Logic Board with & Power On
reset. The Power On reset has a duration of
approximatly 180 ms.

4.3.2.7 Battery Depleted Circuit

Inteqer/Fractional Keypad Instruments
The Low Battery detection subsystem consists of a

comparator circuit and the Op-amp U16 {see
Figure 4-7). A voltage threshold is established by
R27 and R55. When battery voltage crosses the
threshold, the Op-amp output changes from a low
to a high and a power down signal is sent to the
EPLE {U5), pin #35. The EPLD culputs a low on
pin 8 (see Figures 4-6 and 4-10) which shuts off
Q10 and opens relay 1.

Titratioh Keypad Instruments
The Low Battery detection subsystern consists of a

comparator circuit and the Op-amp US (see Figure
4-24 sheet 2 1310-5026). A voltage threshoid is
established by R50 and A44. When battery voltage
crosses the threshold the Op-amp output changes
frem 2 low to a high and a power down signal is
sent to the EPLD {U5), pin #33. The EPLD outputs
a low on pin 8 which shuts off Q9 (Power Supply
Board) and opens relay K1. R14 ard R21 {Logic
Board) provide 1 volt of hysteresis fo compensate
for surface charge in the battery when the load is
removed.

4-14
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4.3.2.8 Pumping Mechanism

The pumping mechanism eraploys a hybrid stepper
motor to provide the terque to tumn the camshaft
and operate the pumping fingers. A microprocessor
based motor control circuit {see Figure 4-11) is
used to generate the motor operating pulses. The
hybrid motor employs a multi-toothed rotor and
stator with an axdally magnetized concentric
magnet mounted on the rotor shaft. The tegth on
the iron cups attached to the opposite ends of the
concentric, permanent magnet are offset from each
other one hzif tooth pitch. The rotor to stator tooth
ratic is 50:48. This provides 7.5° stator and 7.2°
rotor inter-tooth spacing. The 0.3° differential
across a six stater toath span (45° of arc) provides
a 1.8° rotor to stator offset. The stator is wound in
a four-pole four-phase configuration. Stator polarity
changes 45° as each of the four phases is
sequentially energized (see Figure 4-12).

FHASE PHASE

A B A B
N A~ 5 SN
5 5 K LH N
N NS 5 SN

PHASE PHASE

Figure 4-10. Stator Polarity Change 23 a Funclion of Phase
Excitation.

The positional relationship between the central
tooth on a stator pole and the rotor is shown with
the A phase energized in Figure 4-13.

When the B phase is energized and the stator
polarity changes 45°, the rotor turns to align teeth
TI7 and 32'/31, a 1.8° rotation. Rotational
realignment occurs as each motor winding phase is
sequentially energized and the stator palarity
changes 45° clockwise. This stepper motor
configuration provides 200 incremental motor steps
per revolution. The pumping mechanism electrical
inferface utifizes dual phase excitation and a
unipolar, current limited driver. Figure 4-14 depicts
the input signal pulses and change in phase
excitation of a unipolar driver.

Moator drive current is initially supplied at 500 mA
minimum for 5 msec; then & is allowed to decay
over a H) msec time constant to 170 mA minimum
where it remains until the next step is commandad.
The motor drive frequency range of operation is

il

Figure 4-11. Ralationship of Stater and Rotor Teeth with the A
Phase Energized.

between 0.05 and 333 Hz. The rominal motor
drive frequency is a function of the instrument’s
programmed infusion rate. This rate is software
modulated to provide inter-step timing that will yield
a linear fluid flow pattem. Software can also
increase the nominal rate as much as 10% to
compensate for periods of low flow. To inftlate a
motor step, the microprocessor provides a phase
designated signai to the quad FET {U18).
Simultaneously, the processar activates the base
of Q1 to provide motor drive current through Q6.
Software condrols the puise width of the step signal
at 3 msec. When Q1 turns off, voltage at U17, pin
#6 degrades to 0.5 VDC over a 10 msec time
constant (established by R56 and C30} and is then
held at the reference level determined by U17 pin
#5. These two voltage levels result in the current
being controlied at 500 mA to tum the motor and
170 mA to dampen and hold the motor in the new
position. Disdes CR12 through 15 protect the
metor driver from feedback of induced current.

The microprocessor monitors the signal from the
motion sensor comparing it with the output to the
motor driver as a rate accuracy check.
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Figure 4-20. Display CCA Schematic [v2.xx/v5.30(]
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Figure 4-23. Microprocessor [nierface
Schematic [v2.005.xx/6.xx] {Sheet 1)
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Figure 4-23. Microprocessor Interface
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Figure 4-24a. Logic/Analog CCA Schematic [PC-1CE vB.xx]
P N. 1316-5044 (Sheet 1)
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Table 5-2. PC-1 Error Log Codes {(V2.xx, V5.xx, V6.XX and V6.3x/4x)

The Errar Codes listad below represant the results of software Initiated subsyster tests.,
an arror code genarated for a fall condition.

Code No. Desaription

Meaning

The tests are evaluated on Pags/Fail logic with

Probable Cause

00 NOT USED

&1 Error Log

Qcecurs only during startup; the Error Log is
reset resulting In loss of resident srrar log
antries.

Logic Board

Battery Circuit
Check voltage at RAM VCC:
If: 2.0V - NICAD battery failure

o2 ROM

Detacted during power-up; instrument
falls CRC check and powers down
immediately WITHOUT alarm.

Logic Board

03 NYRAM

Softwore Release VB.Jx/dx

Detected during power-up. Tha portion of
RAM subjected to a CRC tast fails, Failure
results in loss of previcusly selectad
infusion parameters. Default parameters
display.

Not Implemented

Battery excesslively discharged. Altempt
recharge for 4 hours

Logic Board

Battery Circuit {(sae Etror Coda #1}

04 RAR

During power-up & destructive BAM test is
performed on RAM segmants not related to
infusion paramatars. Instrument falls this
validity check and powsrs down WITHOUT
alarm.

Logic Board

05 Critical paramatars out of
range

Software Relecse Vé.xx

Software Relonse V6, A3x { dx

Duting power-up a range check is psriormed
un Infusion parameters stored in NVRAM.
Failure of this check results in loss of
previously selected infusion parameters.
Default parameters are displayed.

If o varlabls s out of range tha followlng
occurs: d franspdrent 9x eror code 15
logged, "HELP INTERNAL ERROR" scrolls, an
atdla atarm sounds, NVRAM values revert
to default, all keys except PAUSE/STOR are
disabled.

Not Implemented

Logic Board

Battary Circult (ses Error Code #13
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06 Battery During power-up voltaga is checked; Battery axcesslvely discharged. Attempt
measurements »8.0 or <~5,7 VDC cause recharge for 4 hours
the instrument to immediately power down
WITHOUT Alarm. Battery Circuit (ses Error Code #1)

L.ogle Board

a7 AD Occurs durlng power-up hattery check or Logic Board
any subseguent A/D conversion. An Ato D
Interrupt is programmed upon completion of
A/D readings. Fallure to detect this Interrupt
within & pre-determined tims frame will
cause the Instrument to lock up and display
the error code I the YTBI display.

o} Invalid Key Cecurs when a keycods is recelved that is Display Board
outsida of the legal keycods range, An error
Is loggad, "HELP INTERNAL ERROR" Logic Board
scrolls, audio alarm sounds, pumping staps,
all keys except PALUSE/STOR are disabled
and srror cods is displayed in VTBI.

09-11 NOT USED
12 Softwars Release V2.xx Cccurs when a runaway program s Loglc Board

General Software Error detecled during a routine check of softwarg
logle. "HELP INTERNAL ERROR" scrolls,

Seftware Release V5xx ihe Error Code is displayad In the VTBI,

NOT USED audlo alarm sounds and all keys except

PAUSE/STOPR ara disabled.

Sottware Release V& .xx

and Vb.3x/dx

Genaral Software Error

13 Meotor Sync Off Occurs when an error »1.5% in a sample of | Pumplng Mechanism
50 motor revolutions is detected by tha
metion sensor, "HELP INTERNAL ERROR"
scrolls, audio alarm sounds, error code is
displayed In VTBI and all keys except
PAUSE/STOP are disabled.

14 NOT USED
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28 Battary Overcharge Occurs when battery voltage 8.0 VDC is Powear Supply Board
detected during normal instrumsnt
operation. "HELP INTERNAL ERROR"
scrolls, audio alarm sounds, error code
displays in YTBI, pumping stops and all keys
except PAUSE/STOP are disabled,
27 NOT USED
28 ROM CRC Dceurs when a fallure of the CRC check of Loglc Board
fiCM is detected durlng normal Instrument
operation. "MELP INTERNAL ERRCR"
scroils, audio alarm sounds, error code
displays fn YTBI, pumping stops and all keys
axcept PAUSE/STOP are disabled,
28 Software Release V2.xx Qceurs whan a range check of RAM infusion | Logic Board
Insanlity parametars dotacts an out-of-range
condlition. "HELP INTERNAL ERRCR"
Software Release Vi.xx scrolls and the Error Coda No. appears in
NOT USED the VTBI display.
Sothware Relsase Vé.xx
and V. 3x/dx
NOT USED
30-34 NOT USED
35 Y Ref Qcours when the main processor, through Logic Board
an A/D channel, is unable to read a 2.5V
rafarence within £5%. "HELP INTERNAL
ERROR" scrells, audio alarm sounds, error
cods displays in VTB!, pumping stops and
all kays except PAUSE/STOP ara disabled.
Software Releass Vé.xx Talarance for reading 2.5V referance is
and Vé dx/dx #12%
36 Audlo Occurs when the main processor fails 1o Logic Board
detect at least 0.2V on an A/D channel
following audle circultry activation. "HELP
INTERNAL ERROR" scrolls, audic alarm
sounds, error code displays on VTBI,
pumping centinues and all keys except
PAUSE/STOP are disabled.
ar NOT USED
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a8 Low Battery Il Error Ocours when an A/D conveder reads a Battary axcessively dischargad. Atternpt
battery voltage below =5.4V. "HELP recharge for 4 haurs
BATTERY" scrolls, audio alarm sounds,
pumping staps, error code displays on VTBI | Lead Acid Battery
and all keys axcept PALUSE/STOP are
disabled, Power Supply Board
39 NOT USED
40 Software Release V6.3x/4x | Error Log partition of partitioned NVRAM Improper Power-duwn
Error Log NVEAM experienced g CROC foailure between power-
Variables down and power-up. Variables in effected NVRAM Battery
portition are initinlized to defuult values and
error code is logged. Instriument is usablo. Logiec Board
4 Software Release V6. 3/ 4x Fixed Biotech Setup partition of portitioned Improper Power-down
Fixed Biotech Setup NVEAM experienced o CRC failure befween
NVRAM Variables poer-doton and power-up. Variables in NVRAM Battery
effected pariition are initialized fo defauls
values and error code is logged. Instrument Logic Board
is usable.
42 Software Release V6.3x fdx Nan-Critical State partition of partitioned Improper Poteer-dawsn
Non-Critical Siote NVRAM | NVRAM experienced o CRC failure betweon
Variables power-down and power-up. Variables in NVRAM Battery
effected partition are initialized to defuult
valiues and error code is logged. Instrument Logic Board
is usable.
43 Software Relense V6.3 / dx Non-Critical Data partition of partitioned Improper Power-down
Non-Critical Data NVRAM | NVRAM experienced @ CRC fuilure between
Variables pewer-down and power-up. Voriabiss in NVERAM Battery
effected partition are initialized o defanis
veefues and error code is logged. Instrument Logie Baard
is usable.
44 Software Release V6.3x/4x TPN Dain partition of partitioned NVRAM Improper Power-down
TPN Date NVRAM experienced ¢ CRC fatlure befween power-
Veriables down and power-up. Variables in cffected NVRAM Boftery
partition are initintized to default vafues and
ervor code is logeed. Instrument is usable, Logic Board
45 Softwnre Release V6. 3x /4« Critica! State partition of purtitioned Improper Power-down
Criticnl Jtatec NVRAM NVERAM experienced o Validity check failre
Variables between power-down and power-up. Effected | NVRAM Batfery
variebles in effected partition are initialized
to defeult velves and error code is ogged. Logic Board

Instrument is usnble.
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48

Softwere Release VB.3x / 4x
Critical Dato NVEAM

Critival Data partition of partitioned
NVRAM experienced a Validity check fuilure

Improper Power-down

Variehles between power-down and power-up, Effected | NVRAM Batiery
variables in effected partition are inttialized
te default values and error code is logged. Logic Board
Instrument is usable,
47-58 NOT USED
59 Softwate Releass V&.xx Unacceptable level of Inter-processor Logic Board
and Vé.3x/4x communication failuras. "HELP INTERNAL
IPC Synchronizafion ERROR" scrolls, cudio alarm sounds, erncr Display Board
code displays en VTBI, pumping stops and
all keys except PAUSE/STOP are disablad.
80 NOT USED
61 Sofiware Raleasas This etrar code Is related only to software Neot hardware rslated, no action requirad
V2.xx/V 5. ux diagnostics.
Thres had messagas (IFC)
Software Releose Vé.xx
ond Vé.3xfdx
NOT USED
62 Sofhware Release Vé.xx During power-up A/D convertar checks Logic Board
and Vé.3x/4x audic fransducer inpul voltage o be
Power-up Audio >{0.2VDC during cudlo activity, If not "HELP
INTERNAL ERROR" scrells, qudic alarm
eounds, error code dispiays on VTE,
pumping stops and all keys except
PAUSE/STOR are dlsabled,
63 NOT USED
64 NVRAM Baitery NVHAM battery voltage is <2.4 VDC for a Logic Board
speciflad period, then: "HELP BATTERY"
scrolls, audio alarm sounds, error code
displays on VTBI, pumping stops and all
keys except PAUSE/STOP are disabled.
&5 Software Releass Vé.xx At power-up logle board processor

and Vé.3x/4x
EPROM/Soltware Varsion
Mismatch

checks version number of dispiay
processer sottwarea, If a mismatch: "HELP
INTERMAL ERROR" scroils, audio alarm
sounds, error code displays on VT8I,
pumping steps and al! keys except
PAUSE/STOP ara disabled.

Wrong Display EFROM
Wrong Lagic EFROM

}-2d




2g-g

Table 5-2a. PC-1 Error Log Codes (V7.xx)

The Error Codes listed below represent 1he resuits of software initiated subsystern tests. The tests ars evaluated on Pass/Fail logic with an

erfor code generated for a fail condition.

Code No. Description Meaning Probable Cause
00 NOT USED
0t Error Lag Occurs only during startup; the Error Log is | Logic Board
reset rasulting in loss of resident error log
entries. Battery Circuit
Check voltage at RAM VCC after charging
battery for =8 hours:
If: <2.0% - NICAD battery failure
02 RESERVED FOR PC-1
6.XX
03 RESERVED FOR PC-1
INTEGER
04 RAM During power-up a destructive RAM test is | Logic Board
performed on RAM segments not related to
infusion parameters. Instrument fails this
validity check and powers down WITHOUT
alarm.
05 RAESERVED FOR PCA
INTEGER L
08 Battary During powsr-up voltage is checked: | Battery excessively discharged. Attempt
measurements »8.0 or <5.15 VDC cause the | racharge for 4 hours.
instrument to  Immediataly powsr down
WITHOUT alarm. Battery Circuit {ses Error Code #1)
Legic Board
o7 A/D Qccurs during power-up battery check ar any | Logic Board
subsequent A/D conversion. An A to D
Interrupt is programmed upon completion of
A/D readings. Fallure to detect this Interrupt
within a pre-determined time frame will causs
the instrument to lock up and display the
arror code in the VTBI display.
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[nvalid Key

Occurs when a keycode is received that is
outside of the legal keycode range. An error
is logged, "HELP |INTERMAL ERROR"
scrolls, audio alarm sounds, pumplng stops,
all keys except PAUSE/STOP are disabled
and error code is displayed In VTSI

Display Board

Logi¢ Board

09-12

ROM Bank [0, 1, 2, 3] -
Checksum

During powear-up, a checksum valug |Is
calculated for the four ROM banks. If the
valus doss not match a precalculated
"sorrect” value, a coruptlon of ROM s
suspacted, and the instrument is shut down
WITHOUT alarm.

Logic Board

13

Motor Sync Off

Occurs when an error »1.5% In a sample of
50 motor revolutions is detected by ths
moticn sensor. "HELP INTERNAL ERROR"
scroils, audio alarm sounds, error code is
displayed in VTBI and all keys sxcept
FAUSE/STOPR are disabled.

Purmping Machanism
Logic Board

Powsr Supply Board

£2-9

14

RESERVED FOR PGC-2
TITRATION

15

No Sync Flag detected

Occurs 120 motor steps after the motion
sansor falls to conflrm motor sync. The
motion sensor is inopserative or the motor (s
not tuming. "HELP INTERNAL ERROR"
scrolls, audio alarm sounds, eror code
digplays in VT8I, pumping stops and all keys
except PAUSE/STOP are disabled.

Logic Board
Power Supply Board

Pumping Mechanism

16

RESERVED FOR PC-2
TITRATION

17

RESERVED FOR PC-2
INTEGER

18

Fast Battery Discharge

After 21 hour of continuaus operation on ACG
power, instrument must operate for »1/2 the
charged time on battery; if unable, a fast
battery discharge condition occurs: "HELP
BATTERY" scrolts, audio alarm sounds, error
codss 18 and 38 are jogged, error code 38
displays In VTBI, pumplng stops and all keys
axcept PAUSE/STOP are disabled.

Battary Capacity Diminished
Battary Charger Circuitry
Power Supply Board
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19

‘mpraper Power-Down

Occurs whenthe Instrument Is powerad-down
withaul using the PAUSE/STOP contrel (Le.
Watchdoyg or battery fallurs). During the next
power-up, the instrument will anter an Internal
Error condition: "HELP INTERNAL ERROR"
scrolls, audio alarm sounds, error code Is
logged and displayed in VTBI and all keys
except PAUSE/STOP are disabled.

Normal power-down seguence must be
acllivated 1o reset instrumant.

Logic Board
Power Supply Board

Battery

20

Door Alarm

Qcours when the microprocessor detects a
fallure of the door sensor. "HELP INTERMAL
ERRCR" scralls, audlo alarm sounds, error
code displays In VTBI, pumping staps and all
kays axcept PAUSE/STOP are disatiled.

Logic Board

Door Harness Assembly

21

RESERVED FOR PC-2
TITRATION

22

AlL Alarm

Qceurs when the micreprocessor detects a
fallure of the AlL sensor, "HELP INTERNAL
ERROR" scrolls, audio alarm sounds, error
code displays in VTBI, pumping stops and all
keys except PAUSE/STOP are disablad.

AlL Board
AlLiDoor Harness

Logic Board

23

RESERVED FOR PC-2
TITRATION

24-25

Inverse Flag Errars

Ourlng power-up or runtime, important
variables are checked against thelr inverse
copies to verify that no RAM bit corruption
has taken place. If any of the inverse flags
ara incorrect, 'HELP INTERNAL ERROR"
scralls, "24" or "25" Is displayed in VTBI, "0"
in RATE, audio alarm sounds, and all keys
except PAUSE/STOP are disabled.

Logic Board

28

Battery Overcharge

Occurs when battery voltage »8.0 VDC is
detacted during normai Instrument operation.
"HELP INTERNAL ERROR" scrolls, audio
alarm sounds, srror code displays In VTBI,
pumping stops and all keys except
PALISE/STOR are disabled.

Power Supply Board

27

RESERVED FOR PC-2
TITRATION
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28

{kagal ROM Access Fallure

All unused RCM is protected from execution
through illegal ROM space. If there is an
ilegal ROM access failure, the instrument
logs the error code and enters a watchdog
condition.

Logic Board

28

Short LB1 to LB2 Tima

Aftar a minlmuim charge time, the instrument
moves from Low Battery Level 1 to Low
Rattery Leval 2 within 15 minutes, error code
29 Is logged, and the instrumsnt enters a
Low Batt || condition (see Error Cade 38},

Batltery Capacity diminished
Battery Charger circuitry
Power Supply board

30

RESERVED FOR PC-2
TITRATION

31-32

RESERVED FOR PGC-2
INTEGER

a3

ROM Stack Push Error

During ROM Bank switching, a ROM stack
stores the history of which ROM to return to.

If this stack overflows, or the integrity is
corrupted, Error Code 33 is logged and the
Instrument enters a watchdog condition.

Logic Board

34

ROM Stack Pop Error

During ROM Bank switching, a ROM stack
stares the history of which ROM to retum to.
H this stack is empty or the Integrity is
corrupted, Error Cede 34 1s logged and the
Instrumsnt enters a watchdog condition,

Logic Board

35

V Ref

Oecurs when the main processor, through an
A/D channel, is unable to read a 2.5V
refarence within +12%. "HELP INTERNAL
ERROR" scrolls, audlo alarm sounds, error
code displays in VTB!, pumping staps and all
keys except PAUSE/STOP are disabled,

Loglc Board

36

Audio

Oceurs when the main processor fails to
detect at least 0.2V on an A/D channsl
following audio circuitry activation. "HELP
INTERNAL ERRCR" scrolls, audle atarm
sounds, ermor cods displays on VTBI,
pumplng continues and all keys except
PAUSE/STOP ara disabled.

Logic Board

37

BESERVED FOR PC-2
TITRATION
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368

Low Battery Il Error

CGceuwrs whan an A/D converter reads a
baltery voltage below =5.15Y. '"HELP
BATTERY" scrolls, audio alarm sounds,
pumping stops, error code displays on VTR
and all keys except PAUSE/STOP are
disabled.

Battery excesslvely discharged. Atternpt
recharge for 4 hours

Lead Acld Battery

Power Supply Board

39

General Software Error

Occurs when the normal caliing sequence In
the main software loop becomes corrupted,
of a case statemant index is corrupted. The
eror code Is logged "HELP INTERNAL
ERROR" scrolls, "33" displays in VTBI and
"0" in RATE, audio alarm sounds, tha
instrument stops pumping, and all keys
except PAUSE/STCOP ara disablad,

Logic Board

40-47

Partilion Specific NVRAM
fallure

The non-volatile Random Access Memory
(NVRAM) is divided into seven partitions,
each of which has a validity check performad
on it at power-up. if this check fails, a
comruption of NVRAM is suspected. The
code Is leggad, all variables in the affected
NVRAM partition are initialized to default
values, and the instrument is ready for
normal use,

The codes associated with each partition of
NYRAM variables are:

40 Error Log
41 Fixed Biotech Sstup
42 Non-gritical State
43 Non-critical Data
44 VersaTaper
45 Critlcal State
46 Crltical Data
47 AutoTaper

Logic Board

48-49

RESERVED FOR PC-2
TITRATICN
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50-52

AOM Bank [1,2,3] Resat
Error

When the loglc processor is reset, ROM bank
0 should be the flrst bank accessed; if bank
1.2, or 3 is accassed first, a ROM bank resat
error has occurrad and the error code is
legged, "HOMx rst" will display, the audio
alarm |s sounded, and the instrumeant enters
a watchdog state,

L.agic Board

53

NOT USED

54

Controller State Ermror

If the controlier state |s found to be out of
range, the error code is logged, "HELP
INTERNAL ERROR" displays, "54" displays
in VTBI and "0" in AATE, the audio alarm Is
sounded, the instrument stops pumping, and
alt keys except the PAUSE/STOP are
disabled.

Logic Board

1

NiGad Clrcuit failure

The NiCad clroultry is periedically validated;
if & circuit failure condition is sensed, the
error code is fogged, "HELP INTERNAL
ERROR" displays, "55" shows In VTBI! and
0" in RATE, the audio alarm fs sounded, the
instrument stops pumping, and all keys are
disabiad axcept the PAUSE/STOP key.

Logle Board
NiCad Battery

58

Event HMistory NVYRAM
fallure

Tha Event History NVRAM parition has a
Cyclic Redundaney Code (CRC) calculation
or a validity check performed on it at power-
up. If @ CRC result doss not match the
previous result, or the vaildity check falls, a
corruption of NVRAM is suspected. The
cade |5 logged, all varlables in the affected
NVRAM partition are initialized to defauit
values, and the Instrument is ready for
normat Usa,

Logic Board

37

Dual Charger Error

The Dual Charger timer varlable fis
pariodically range-checked; if out-of-range,
the error cods is logged. No audible alarm.

Power Supply Board
Battery
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58

Audio Channel Error

Audio software is common to both PC-1 and
PC-2 (2 channal). |f tha PC-1 attempts to
access the non-existent Channel B (existent
only in the PC-2), the error code Is logged,
"HELP INTERNAL ERROR" displays, "58"
shows in VTBIl and "0" in RATE, audio alarm
is sounded, the instrument stops pumping,
and all keys are disabled axcept
FAUSE/STOP. The instrumant may enter a
watchdog condition,

Logle Board

59

|PC Stats Error

Unacceptable level of inter-processor
communication failures. "HELP INTERNAL
ERROR" scrolls, audio alarm sounds, error
code displays on VT8I, pumping stops and
all keys except PAUSE/STOP are disabled.

Logic Board

Display Board

80

IPC Message Error

If the logic processor determines lhat the
display processor has been sllent for 2
secaonds, or If 2 number of IPC arrors have
heen accumulated, the eror cods is logged,
"HELP [NTERNAL ERRCR" displays, "60"
shows in the VTBI, audlo alarm is soundad,
the instrument stops pumping, and all keys
are disablad sxcept PAUSE/STOP.

Logle Board
Display Board

61

Mlegai Error Code

The variable which indicates which arror type
has occurred is range checked before the
error is logged. If the arror value is found to
be out of range, the value Is forced o the
ilegal error cote value. Tha error code is
logged, "HELP INTERNAL ERROR" displays,
"81" shows in the VT8I, audic alarm is
sounded, the instrument stops pumping, and
all keys are disabled except PAUSE/STOP.

Logle Beard

62

FPower-up Audio

During power-up A/D convertar expects audio
transducsr input voltage to be =0.2VDC
gurlng  audio activity. |If not, "HELP
INTERNAL ERROR" scrolls, audio alarm
sounds, srror code displays on VTBI
pumping stops and all keys except
PAUSE/STOP are disabled.

Logic Board
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83

llegal ROM Bank Redquest

The ROM bank D number of the intended
destination ROM bank [s not legal. The stror
code is logged and the instrument enters a
watchdog condition.

Logic Board

64

NVRAM Battery

NVRAM battery voltage is <2.4 VDC for a
specified period, then: "HELP BATTERY"
scrolls, audio alarm sounds, error code
displays on VTBI, pumping stops and all keys
except PAUSE/STOP are disabled.

Logic Board
NiCad Battery

65

EPROM/Softwars  Varslon
Mismatch

At power-up logic board pracessor checks
version number of display processor
software. If a mismatch: "HELP INTERNAL
ERROR" scrolls, audlo alarm sounds, error
code displays on VYTBI, pumping stops and
all keys except PAUSE/STOP are disabled.

Wrong Display EPROM
Wrong Loglc EPROM

66

Slave data error

Critical values {rata, VTBI and/or language) in
display processor are checked for lsgal
ranga. If out of range: "HELP INTERNAL
ERROR" scrolls, audio alarm sounds, error
code displays on VTEI, pumping stops and
all keys axcept PAUSE/STOF are disabled.

18t occurance, recycle and ignors
Logic Board

Display Beard

87

Slave segment arror

Display processor detects an unacceptable
voltags level on a 7 segment display, "HELP
INTERNAL ERROR" scrolls, audlo alarm
sounds, emor code displays on VTBI,
pumping stops and all keys except
PAUSE/STOP are disabled.

Display Beard

6B

TPN Time Inverse Error

The TPN timekeeping variables are safety
chscked against inverted duplicats copias. If
thare is & mismatch, the error code is logged,
"HELP INTERMNAL ERROR" scrolls, audio
alarm sounds, error code displays on YTBI,
pumping stops and all keys except
PAUSE/STOP are disablad.

l.ogic Board

&9

Slave RAM arror

Display processor startup RAM test has
failad. "HELP INTERNAL ERROR" scrolls,
audio atarm sounds, error code displays on
YTBI, pumping steps and all keys except
PAUSE/STOP are disabled.

Disptay Baard
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70

Slave IPC CRC error

Display processor has received three IPC
massages in a row from the BOBS containing
a bad CRC. "HELP INTERNAL ERROR"
scrofls, audio alarm sounds, etror code
displays on VTBI, pumplng stops and all keys
except PAUSE/STOP are disabled.

If repeated occurance:
Logic Board

Display Board

71

Strain heam arror

Ceeurs whan the main processor does not
detect 2100 mV variance between the highsst
and lowest readings during any 2 revolutions
of pumping mechanism. 'HELP |NTERNAL
ERROR" scralls, audio alarm sounds, error
code displays on VTBl, pumping stops and
ali kays except PAUSE/STOP are disabled.

Strain Beam

Logic Board

72

Motor revolution etror

Actual thma required to complate a pumping
meachanlisim ravolution differs from calculated
valug by 112% for 3 revolution sample.
"HELP INTERNAL ERROR" scrolls, audio
alarm sounds, errar code displays on VYTBI,
rumping stops and all keys except FAUSE/
STOP are disabled.

Stlcking pumping meeshanism

Logfe Board

73

Rate corruption error

Vealue used to calculate motor tables doss
not gqual redundancy check value, "HELP
INTERNAL ERROR" scrolls, audla alarm
sounds, error code displays on VYTEI,
pumping steps and all keys except
FAUSE/STOP are disabled.

Logle Board

74

Mator table calculation error

Valua of calculation error on motor tabls
»200msec. Implles a processor fallure.
"MELP INTERNAL ERROR" sc¢rolls, audio
alarm sounds, error code displays on VTBI,
pumping slops  and all keys except
PAUSE/STQP are disabled.

Logle Board

75

Sluck bits error

Runtime working RAM failure, 8096 sida.
"HELP INTERNAL ERROR" scrolls, audio
alarm sounds, errer code displays on VTBI,
pumping stops and all keys except
PAUSE/STOPR are disabled.

Logic Board
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78

Motor Speed (divide by 0}
Errar

The matar speed variable is range-checked
to prevent divide-by-zero srrors. If detected,
the error code |s logged, "HELP INTERNAL
ERROR" scrolls, audle alarm sounds, "76"
displays on VTBI, pumplng stops and all keys
except PAUSE/STOP are disabled,

Logic Board

77

Insane powar-down Error

The powar-down software checks to make
sure that an orderly sequence of events has
occurrad.  If nat, then the error code Is
logged, the audio alarm sounds, and the
instrument enters a watchdog candltion.

Logic Board

78-78

NOT USED

80-89,
90-99

Detalled Insanity Errors

The following startup and runtlme errors
result from NVRAM insanity. The specific
arror code is logged, "HELP INTERNAL
ERROR" displays, coda displays In VTBI,
alglio alarm is scunded, all kays are disabled
excapt the PAUSE/STOP key.

Pwr-up Runtime Meaning

VersaTaper data error
Current rate out of range
Piggyback rate out of range
Current VTBI out of range
Piggyback VTBI out of range
Tot Vol Infusad out of range
Sec Vol Inf out of range
Motor step number out of rangs
NOT USED

Errar in Rate, ¥TBI, otc.

for MICRO made

B7 87
88 BB
én e

In the event one of these errors is
displayed: check NVRAM hattery voltage
after charging battery for =8 hours; if low,
replace battery, if within limits, replace Logic
Hoard.

100-103

ROM Bank {0, 1, 2, 3] CAC
Falure

If ihe runtime CRC doss not match a
‘correct” CRC stored valus , & corruption of
ROM is suspected, and the specific error
code is loggsed, "HELP INTERNAL ERROR"
displays, code displays in VTEI, audio alarm
is soundad, instrument stops pumping, all
keys are disablad sxcept the PAUSE/STOP
key.

Logic Board
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104-108

AutoTaper Data Insanity
Errors

Important AutoTaper values are checked to
see that they are within their legal ranges, I
net, the following error codes Indlgats which
data is corrupted, and the specific error code
is logged, "HELP INTERNAL ERROR"
displays, the code displays In VTBI, audio
alarm s scunded, all keys ars disabled
except the PAUSE/STOP key,

Logic Board

107110

AutoTaper Context Errors

Important AutoTaper contexts are checked to
see that thay are within deflned contexts. If
not, the followlng srror cades Indicate which
context is in srror, and the spacific arror code
is Iogged, "MELP INTERMNAL ERROR"
displays, the code displays in VTBI, audio
alarm is sounded, all keys are disablad
except the PAUSE/STOP key.

Logle Board

111-118

NOT USED

118

Display Numbers Error

The RATE and VTBI displays ars checked for
reasonabls values. |f checks reveal invalid

data, tha code s logged, "HELP INTERNAL .

ERROR" displays, "119" displays in VTBI,
audio alarm |s sounded, the instrument stops
pumping, and all keys are disabled except
the PAUSE/STOP key.

Logic Board

120-123

lllagal ROM Bank [0, 1, 2, 3]
Procedure Call

When ROM bank switching Is in progress,
the procedure is checked and validatad. If
out-of-range, the specific error code is logged
and the instrument enters a watchdog
condition.

Logic Board

124-125

NOT USED

126-129

Failed to Reach ROM Bank
0,1, 2 3)

The ROM hank ID number of the intended
destination ROM bank does not match; the
specific error code is logged and the
instrumant enters a watchdog condition.

Logic Board

130-255

NOT USED
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The Errar Codes listed below repressnt the results of sub-s
with an srror code generated for a fall condition.

Unless otharwise indicated, all errer codes result In maifunction /0, 1.e.
INTERNAL ERROR" |s scrolled, {3) audio alarm
(6) 'Q" and the error cods are displayed in the rate and VTBI LEDs,
instrument down using the PAUSE/STOP key.

Table 5-2b. PG-1 Error Log Codes (V8,xx)

ystom tests initiated by softwars. The tests are evaluated using Pass/Fail logic

. (1} the appropriate error code is recordsd in the error jog, (2) "HELP
is generated, (4) pumping is stopped, (5) ail keys except PAUSE/STOR are disabled, and
respectivaly. A malfunction condition is terminated by powering the

£E-5

Code No. Description Meaning Probable Cause
00 NOT USED
01 Error Log Reset Marks a clearing of the error log. Initializatlon | Loglc Board
ocours (1) at the time of instrument
manufacture and (2) when corruption of the | Battery Circult
etror 109 15 detected (typleally due to a low
battery condition). This error does not result | {Check voltage at RAM VCC aiter charging
in alarm NO. battery for at least 8 hours: if less than 2V,
a NICAD battery failure is indicated)
02-08 NOT USED
06 Battery Fallure Occurs when power-up testing of the system { Battery excessively discharged. Attempt
battery reveals vollages greater than 8 VDC | racharge for 4 hours.
or less than 5.15 VDC; causes the instrument
to immediataly powsr dawn without alarm. Battery Circult
Logic Board
a7 A/D Fallurs Marks the failure of an expected A/D end-of- | Logic Board
conversion interrupt to ocour.
08 Invalid Key Marks insanity in the Loglc Processor's | Logic Board
working image of the most recent key-prass
data.
08-12 Startup ROM CRC fallures | Marks the failure of the CRC signature | Lagic Board
calculated over Logic Processor softwars to
match that stored in ROM; causes the
instrumant to shut down without alarm.
13 Mator Sync Error Occurs when an error exceeding 1.5% in a | Pumplng Mechanism
sample of 50 motor revolutions is detected by
the motion sensor. Logic Board
Power Supply Board
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14 NOT USED

15 8ync Flag Failurs Flagged when the motion sensor fails fo | Loglc Board
confirm expected motor activily (because
either the motlon sensor Is non-functiona! or | Power Supply Board
the motor is not turning},

Pumping Mechanism
16-17 NQT USED

18 Fast Battery Discharge Marks 8 battery that is unable to hold a Battery Capacity Diminished
charge, After at leasl 1 hour of continuous
operalion on AC powar, the instrument Is | Battery Charger Circultry
raguired to be able to operate on battery for
greater than one half the charge tims; if | Power Supply Board
Lnable to do so, arror 18 |s flagged: "HELP
BATTERY" scrolls, audio alarm sounds, error
codes 18 and 38 are logged, error coda 38 is
displayed In the VTBI| LEDs, pumping stops,
and all keys except PAUSE/STOP are
disabled,

19 Abnormal Power-Down CQecurs followlng & scenario where the | Normal power-down sequshce must ocour
instrument Is powerad down or reset without | to clear the condition,
using the PAUSE/ STOP kay (i.e., following
watchdog or battery failure). Lagic Board

Power Supply Board
Battery

20 Door Circultry Failure Qceurs when a failure of the door sensor | Logic Board
circuitry [s detectsd.

Door Harness Assembly

21 NOT USED

2 AlL Clreuitry or M.A.C. | Occurs when a faliure of the AlL sensor is | AlL Board

Fallure datectad.
M.A.C.
AlL/Door Harmess
Logic Board
23 RESERVED FOR PC-1
TITRATION
24 Startup Inverse Flag Errors | Merks the corruption of critical data sxpected

to have been retalned over power-down.

Logle Board
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25 Run-time Inverse Flag | Marks tha corruption of data critical to run- Logic Board
Errors tima operation,
26 Battery Cvercharge Occurs when a system battery vollage In | Power Supply Board
excess of 8 VDC is detected,
27-28 NOT USED
20 Short LB1 to LB2 Time Flagged if after a minimum charge time the | Battery Capacity diminished
instrumant moves from Low Battery Leve! 1
to Low Battery Level 2 within 15 minutes; Battery Charger ¢lrcuitry
generates a Low Batt 1| {aka. 'LB2Y
condition {(see Error Code 38). Power Supply Board
30-32 NOT USED
33-34 Bank-swlitching Stack Errors | Marks stack overflow, underlow or stack Logls Board
peinter corruption in the stack used to control
bank switching; generate watchdog
conditlons.
35 V Raf Error Qccurs when the reference voltage for the | Loglic Board
A/D converter is found to be outside the
range of 2.5V+/-5%.
36 Audio Failure Occurs when the maln precessor fails to | Loglc Board
detact at least 0.2V of audio activity following
audio ¢ircuitry activation,
37 NOT USED
3B Low Battery {LB2) Ceeurs when lass than =5.4V is read at the Battery excessively discharged. Attempt
system baltery; generates the following 1/0: | recharge for 4 hours
"HELF BATTERY" s&crolls, audlo alarm
sounds, pumping stops, the VTBI LEDs | Lead Acid Battery
dispiay error 38, and all keys except
PAUSE/STOP ara disabled. Powear Supply Board
as Genaral Software Error Marks a compound error condltion with | Logic Roard
soveral contributing factars, all Indicating that
system software is not executing as
programmead.,
40-47 NVRAM Partition Fallurs Marks corruption In the indicated NYRAM | Logic Board

data partition, If the power-up validity check
on any given partition fails, a partition-spaclfic
error code is logged and all data in the
partilion is re-initialized to default values. This
ﬁgﬂr condition doas not generate any alarm
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The partition mapping is as follows:

40 Error Log NVRAM
41 Biotech NVRAM
42 Non-critical State NVRAM
43 Non-critical Data NVRAM
44 Versa Tapar NVRAM
45 Criticel State NVRAM
46 Critlcal Data NVRAM
47 AuteTaper NVRAM

4B-49

NOT USED

50-52

ROM Bank Reset Errors

Marks vectoting into a ROM bank other than
0 when the instrument is powered on; tha
arror message "ROMx ret' Is displayed, where
X' Is cne of 1, 2 or 3, to ldentify whigh bank
was vactorad into; the system goes into
watchdog.

Legic Board

B3

NOT USED

b4

QCceluslon Detection Error

Qccurs when the contrel varlable crltical to
occlus|on detection takes on an lllegal valus.

Loglc Board

85

NiCad Clrcuit Failure

Ocours when the NiCad battery voltage is
pulled abnormally low during controlied run-
time load-testing.

Logic Board
NiCad Battary

56

Event History Reset

Marks corruption in the Event Historg Log;
the error code is legged and the event history
ls cleared. This error condition does not
generate any alarm I/Q.

Lagic Board

a7

Dual Charger Error

Flagged when dugl charging has exceeded
eleven hours; the error code s fogged but no
further recovery actions take placs.

Power Supply Board
Battery

58

Audio Contred Error

Marks Insanity in the audio control softwara;
generates malfunction /O, which may be
followed by a watchdog conditlon.

Logic Board

58

NOQT USED

60

[PC Silsnce

Marks silence on the IPC serial link In excess
of two seconds, where sllence can be broken
only by the receipt of well-formed messages
contalning valld data,

Logic Board
Display Boarg

1-3d




81

litegal Errar Cods

Occurs when error log  access/control
software is asked to a process an error code
it cannot recognize.

Logic Board

&2

FPower-up Audlo Failure

Msrks a failure of the feedback circultry to

register at isast 0,2VDC during startup audio
tasting,

Loglc Board

63

lltlegal ROM Bank Reguest

Indicates a reguast to switch to an unknown
RCM bank; the error cods is logged, then the
system is forced Into a watchdog condition.

Logic Board

g4

NYHAM Battery Fallure

Flagged when the NiCad battery is found to
be below an acceptable threshold (1) during
startup testing, or (2) during run-tlme testing
after a contrelled load has baan applied.

Lagic Board
NiCad Battary

65

Software Version Error

Marks a mis-match betwesn Logic and
Display software version numbars.

Wrong Display EPROM
Wrong Logic EPROM

66-67

NOT UBED

&8

TPN Tlme Error

Occurs on corruption of VersaTaper and
AutoTaper tims-tracking data.

Logic Board

69-70

NOT USED

71

Strain Beam Ertor

Occurs when tha main processor does not
detect varlance greater than or equal to 100
mV betwean the highest and lowest readings
during any 2 ravolutions of ths pumping
mechanism.

Strain Beam

Logic Board

72

Motor Ravalutlon Error

Qccurs whan the actual time required to
completa a motor revolutlen differs from the
expeclted time by £12% for 3 consecutive
ravolutlons.

Sticking pumping mechanism

Logle Board

73

Rate Corruptlon Error

Flagged when motor gontrot data fails sanity
cross-checks.

Legic Board

74

Motor Table Calculation
error

Marks a net calculation error In tha motor
table in excess of 200msec for a single
revolution (Implying the inability of the
processor 1o perform arithratic operations
correctly).

Logic Board

75

NOT USED
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76 Divide-by-0 Error Flagged when a divide-by-zero operation Is | Logic Board
about to occur (the dlvision is by-passed).
77 Insana Power-Down Occurs when cross-checks precading a | Loglc Board
power-down sequence fail; the error cods is
logged, then the system Is allowed to go Into
watchdog.
78 NOT USED
78 insana Key Data Logged when key data n a Display-to-Logic | Display Board
Processor IPC message has failed an
internal conslstency check, Logic Board
80-89, Critlcal Data Sanity Errors The following startup and runtime errors | In the event any of these errors is
go-g7 arise from NVRAM data Insanity: displayed: check NYRAM battery voltage
after charging battery for 8 hours or tenger;
Runtime Powsrup Meaning | if stlil low, replace battery; if within limits,
a0 90  VersaTaper Stap Inverse Error | replace Logle Board.
a1 ™ Primary Rate Rangs Error
Bz 82 Secondary Rate Range Error
B3 83 Primary VTBI Range Error
B4 84 Secondary YTBI Range Error
85 85 Total Vol Infused Range Error
BG 86 Sac Vol Inf Ranga Enor
87 97 Motor step Range Error
88 NOT USED
89 Fractional Data Range Error
98-29 NOT USED
100-103 Run-time ROM CRC | Marks the failure of the CRC signature Logic Board
Failuras calcutated over Logic Processor software to
match that stared in ROM,
104-110 AutoTaper Control and Data | Flagged on AutoTaper control and data | Logic Board
Errors Insanity.
111-113 NOT USED
114 Unexpected Stadup Key | The display procassor has sent startup key | Display Board
Data data during operation
Logic Board
115-117 IPC Event Tracking {Not arrors) MN/A
118 Unexpacted Motor Activity | Occurs when the Display Processor senses | Logic Board

motor activity after the Logic Processar has
Indicated that there should be nons, is.,
when ihe infusion rate has nominally been
set 1o zero.

Display Board
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120-123

Rate/VTBI Display Data
Errgr

lllegal Bank-Switched
Procedura Call

Qceurs when data destined for the rate or
VTEI displays [s out of range.

Flagged on calls to unrecognized procedures
during ROM bank switching opsrations.

Logic Board

Display Board
Logle Board

124-125

IPC svent tracking

(Not errors)

N/A

128-128

ROM Bank Switch Failures

Mark failures of ROM bank gwitching
operatlons to actlvate the sxpected bank.

Logic Beard

130

Loss of tha Display
Processor Half-Millisecond
Interiupt

Occlirs when the the Display Processor
interrupt mechanism s found to be non-
functionat.

Display Board

131-134

NOT USED

138

Display Processor
Watchdog

Flagged when the Display Processor has
deliberately stopped strobing the watchdog
cireuitry In response 1o internal  error
conditions; places the system In watchdog
with the error code in the VTBI display,

Display Boarel

685

136

Display Procsssor A/D Error

Marks insanlty in the display Processor AD
clroult and/or Its reporting machanism.

Display Board

137

Display Processor Rate
Cross-Check Error

Ccecurs on  mis-matches  betwesen data
reflecting the nominal pumplng rate and the
rate to be displayed; detectsd by the Display
Procassor.

Legle Beard
Display Board

138

Display Processor Rate
Monltoring Errer

Marks Insanity In the control variable for tha
state machine on tha Display Processor
which monitors motor actlvity.

lLogic Board
Display Board

138

Display Processor Software
Executlon Error

Flagged when the Display Processor has
sensed a fallure in aithar of its two levels of
softwars processing.

Dispfay Boardg

140

Display Processor Case
Error

Ocours when the Display Processor has
found a varieble controlling entry to a PLM
‘case’ statement to be outslds its legal rangs.

Display Board

141

LED Segment Error

Marks a failura of the runtime 7-segment
LED test.

Display Board

142

Watchdog Test Fallure

Logged when the Display Processor senses
a fallure in the startup watchdog test.

Dizplay Board
Logic Board
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IPC  Seguenge MNumbar
Error

Logged when the Display Processor has
sensed a failure of the IPC massage
sequence numbers to be incremenling as
they should, indicating & train of lost or badly-
formed messages,

Dispiay Board
Loglc Board

37

Run-tims Dispfay Protessor
ROM CRG Error

Warks the fallife of the CTRC signature
calculated over Display Processor software to
match that stored In ROM,.

Dlsplay Board

145-148

Motor Revolulion Errar
{Version 8.12 only)

Flagged when the Display Processor has
determinad that the motor revolution tima [s
Inappropriate for tha infuslan rate currantly in
offact.

Display Board
Logle Board

147

Missing or Slow Steps

Logged when the Display Processor has
detectad tee {itle stepplng activity for the
motor speed reported by the Loglc
Processor.

Logic Board
Display Board

148

Air-in-Line Error

Marks detactlon of an air-in-Ine condition by
the Display Procassar,

Logic Board

Display Board

149

Qverinfusion Error

Logged when the Display Processor has
detected an infusion to have continued at
least 3 revolutions beyond the total number
of steps indicated by the VTBI| which was
spaciited when the Infusion was begun.

Logle Board
Display Board

150-154

Recoverable IPC Etrars

Flagged upon the receipt of illegal or insane
data by the Display Processor ovar the IPC
link {non-fatal, covered by redundancy built
into the IPC protacal),

150 Display Proc, IPC Rate Data Error
161 Display Proc. IPC Mator Speed Error
162 Display Proc. |PC VTBI Data Error
153 Display Proc. IPC New YTB! Data Error
154 Display Prac. IPC Step Data Error

Logic Board
Display Board

155-157

IPC Evant Tracking

{Not arrors)

N/A

158

{Recoverable} Display
Procassor IPC message
CRC Error

Marks the receipt of lllegal or insane data by
the Display Processor over the IPC (non-
fatal, coversd by redundancy bullt into the
IPC protocol)

N/A

159-160

|IPC Evant Tracking

(Not errors)

N/A
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161-183

Motor Syne Error
{Versfon 8.13 only)

Flagged when the Display Processor has
determined that motor revolution times fall to
reflect the nominal pumping rate reported by
the Logic Processor.

Dlsplay Board - -+

Logic Board

e oo

L5

164 Motor Rata Error Flagged when the Display Processor has Display Board
{Version 8.13 only) determined that the motor rate fails to rsflect
the nominal pumping rate reported by the | Logic Boardg
Logle Processer.
165-166 IPC Event Tracking {Not srrors) N/A
167 Motor Rate Error Flagged when the Display Processor has Display Board
(Version 8.13 only) determined that tha motor rate falls to reflact
the mominal pumping rale reported by the | Logic Board
Loglc Procassor.
168 Test Fixture Mods Error Cecurs when the Display Progessor has l.ogic Beard
sensed a violatlon of the rules by which 'test
fixture’ mode (for manufacturing} is selected Display Board
or maintained.
168 iPC Event Tracking only {Mot an error) N/A
170-173 RAM Error Flagged when critical Logic Processor data | Logle Board
has failed sanlty-checks involving inverse
images and legal range.
174 NOT USED
175-195 RAM Error Flagged when critical Logle Processor data | Logle Board
has failed sanity-checks involving inverse
images and lagal range.
198-299 NOT USED
300 Display Processor IPC | Posted when the Logic Processor has falled Lagle Board

Silence

to communicate with the Display Procsssor
for one second or more,

Display Board
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Table 5-2z. PC-1 Maintanance/Diagnostic Mode Error Codes (v5.xx/6.x%/7.xx and B0t}

The following table lists arror codes that may be genaratad while the instrument s being operated in Maintenance/Diagnastic Mods.

Error Code Label Description

0 invalid key A Koy has been recelved that is outside the legal range.

1 Invalidd walt peariod Diagnostic Moda software has been asked to spin In a wait loop for a period
outslda the lsgal range.

2 mode insanity Thers iz confuslon at the system leve! as to whether normal or Ciagnostic Mods
should be active,

3 Diagnosic Mode The Diagnostic Mode test sequencer control varlable has taken on an

sequancing error unexpacted valus.

4 case error Diagnostic Mode software was asked o executs a PL/M case statement whose
control variable is out of legal range.

5 UART arror The UART is unexpectedly not ready for use.

8 A/D error The A/D unit has falled to complete a requasted conversion.

7 test option error The Diagnostic Mode control software has been asked to present a test option
that is outside the legal range.

B string selection errar Diagnostlc Mode software has been asked to scroll a string whoss selectlon
index is out of rangs.

g 2 buffer overflow The C2 sarial communications Input buffer has become full; Diagnostic Mode

software s noi processing data as quickly as it is coming in.

-0d
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PC-1

Universal Test Station Setup

Figure 5-1.
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Parts Identification PC-1 Final Assembiy

Figure 6-1b.
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Figure 6-2a. Parts ldentification Front Case Assembly

6-5




PC-1

-

sl
o 5 F .|
L |
o (520) apL

P1 (PO MTEMA

Figure 6-2b. Parts Identification Frant Case Assembly
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PC-1

Figure 6-2c. Parts ldentification Front Case Assembly
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Figure 6-9. Parts identification Power Supply CCA [v7.xx] PN 1310-50356-3
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Figure 6-10. Parts Identification Power Supply CCA [v8.12] PN 1310-7036-7




‘sigeoydda [ ‘Auerem [edoiewsiuy 10} spasul Buyoed seg

"NOLLYONddY HO 3S0dHNd HYINdildyd
¥ HO=2 853N JO HO ALIIAVINYHOHEW HO ALNVHHYA ANY DNIANTONI
‘TANdNT B0 SSFHEXT 'SILNYHYYM HIHLO 7TV SWIVIOSI T¥2IaIW SIHY 1Y

"sponpoxd (2apay SIHYTY

JQ 98N JO 9IES Y] YIM UDRIBULCD Ul ALjIJel| Jaylo Aus [BOIBSI SIHYTY O fIEYaq

ug swNsse o} ucsiad Jaylo 16 sageussaidas Aue of fuouine ay ‘Aoanpul 10 Agoanp
uesb 10 anb jou Sa0p [EAPSW SIHYTY PUB ‘TROTPSK SIHYTY 0 saugey 1o suogebiqo
48U10 e Jo pue ‘paijdu JO ssaIdXs ‘SINUeLEM IBLEO || JO N2y ul §1 AIUBLIEM SIY|

EMPAW STYYTY B AQ PBUSILING SUOQINSUL uapLm
314 Ylim 3UERIOISE Ul UBY) JAYL0 Jouuew AuR Wi pasn JO pauituiew Apadoidwt (p)
o
IPaA0WIEL 10 PSORYS ‘RIUDE JAQWINU 10| JO [2uds
sjonpoud ay) pey Sey yoium J0 juapiace 1o anusbiyfou 4o asnsia o payaaigns [£)]
Aupqenas 10 Aupgems
spenpad ay) ‘Wawabpnl s eopey SIHYTY W ‘10aye 0) se os fem fue u paaye (q)
anEuasaidal
SAES |BDIPEW SIHYTY PEZUOUINE Ll uey) Jaulo augAlue Ag panedal (g}
‘uaag seY Yymym jonpead jeapap SIHY TY AUR O @8N 1o aseyaind S UM UoyIsuuco ul
fuisue sbewep 10 sso| Aue "1of 9jgisuodsal 8q 10U j|BYS [EAPIN SIUYIV RUB ‘0) Adde
10U [eys Muenem syl ‘2I0ulBULIn “Jonptud auy) jo 19p|0yY 10 Jeume Juanbasqns Aue
o} Aidde 10u leys Aueuesm sy ) saseyund fewBuo ay) o) Ajgios Adde [leys Auenem
sius. wnpord [eoipaly SIHY Y Aue jo asn o aseyind ey) ypm uopssuuc) ul sabewep
[enuanbasLios 1o IDRpr ISR Aue 10} SKTEN 99 |EDIPW SIHYTY [BYS 1USAS OU U

Jqsu saaseyond je o leys Apog; iedss oyl o) Juswidiys winisy w abewep 1o sson
Jaseyaind Aq predaud sbeysod pue pabeyoed Apadoud "Apdioid pawngai 3q pinoys
82)ues Buuinbal 1onpoid Byl "ssusdxs e ino peLueD aq |wm Juswisoedal 1o nedal
‘Aueuem siy) ui sswwusylo pepiacsd se jdeoxg Al|ioe; sieds apeudoudde ay) sunwssiep
o} (vD ‘obaiq ues) siepenbpesy |EOIPOW SIHYIY UM ANDap SJEiunliuod pnous
iaseyound ay) ‘pousd Alueres sgesidde ay) Buunp sowas saunbas ponposd Aue |

“Jaseuaind etiBuc awyy o feoIpR SIHYTY Ag Alanysp Jo ajep

aU wayy sAep (p6) Alauiy jo pouad ® 10} S0KJBS PUR S8 [BULIOU Japun diySuUEL
SHOM PUE [ELRIBLL UE SID9J8D LW} 931) Dk AIOSSO00R MBU U080 pue Aapeq oy q

ssseyand jeubuc oy} o) (esipapy

SIHV WY Ag Alanilap |0 3jEp U} wioy Jesk (1) suo Jo poudd 2 0} So1USS puE

BSN [RWIOU s2pun diSUBLLIOM DUE [BLAJBW Ul SHBJaR WIoY 931} 1 ‘Asjieq sy
Buipnioxa “sajonuenduing uoiSnju| JWANIGA 1-04 INIWED AJW] mau yoeg v
jey
sueuEm (,[ROIPBWY SIHYTY, S8 0} paLisjal IByRLIRIBY) "ou| 'SWIISAS [EIIP2N SIHYTY

ALNYHUHYM

-0d




SILON

1-0d




9880~ 1 £8-506 :apuisIey
2122-188-506 :euoydala)
YAVNYD PING NS

oueun ‘ebnessissiy

¥ HUN ‘9AU HeBIN|IN S99
P17 ‘epeuel [eatpapy SIHYY

09B0EE 9621 (PP} OjunsoR.f
SStriv 9521 {br) :suoydaja]
INE 2oy ‘auysdureH
oisbuiseq

PECH SPEM

Z 28Ul £1 HuUN

P17 "wopbury

Pl |B2Ip3KY SIHY TV

Yiib-v29-2-19 Busoeg
SGZ0-8€8-2-19 :aucydaja
YITYHLSNY

GSE X089 '0O'd

2P1E "M'S'N 'SiliH Usaeg
‘AMi 1oadsold 291 ‘g uupn)

"PIN ‘Blleysny [ea1pay SIHY Y

09//-85F-619 :oiunsoe
G00Z-8S¥-619 :suoydsia)
L2ize v ‘obaig uveg

9j410 sbpusiem 12201

"ou ‘SwalsAg [RIPIW SIHVIV

‘nod jsaueau 300 ay) |eo 10 sIm ‘onpoid sy paseyaund
NoA Woym Woij sAneuasaldal gyl WO S[REEAR JOU S| UDITEULIOMI J|

SAVNHA0 TYNOLLYNHILNI

-3d




Q019250 Nid

Sraysas TWIOIN

SHVIV S




