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ALARIS" San Diego, CA 82121 USA. 
Medical Systems P.O. Box B5325, San Ficga, ČA 92186-5335 

Service Bulletin 414 P/N 141973A 
Service Bulletins are supplements to ALAKES Mcdical's Technical Service/Maintenance Manuals. 

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

Date: July 1997 
Subject: Release of Made! 1310C, PC-1CE 

Purpose 

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

« information related to the release of Model 13100, PC-1GE, 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-1CGE, Model 13108. The 

software has been updated to Version 8.13, and an instrument having this version software is 

refered to as a PC-1GE, Model 1310C. The only difference between a Model 13106 

instrument and Model 1310€ instrument is the software. 

Version 8,13 software provides the following enhancements over Version 8.12: 

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

s Control key activation ignored during power up unless the control key is pressed at the 

same time (or before) POWER ON control key is pressed, and is held until power up 

sequence is completed. 

+ “517mmHo" displayed (instead of “10psi”) when operating in 10psi mode and selected 

language is not English. 

. SEC/FIGGYBACK control key enabled during secondary infusion and tamper-proof 

opération. 

« Diacritics included in Swedish and German displays. 

» Error codes “145° and “146° replaced with the following: 

  

Parts Ordering: Refer to Illustrated Parts Breakdown chapter of the Technical Service/Maintenance Manual 

Parts Inguires: 1-800-854-7128, 1-619-458-6005 

Technical inquiries:  1-800-854-7126, 1-679-458-6003, FAX 1-619-458-7507 
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Code No. Description Meaning Probable Cause | 
  

161-163 Motor Sync Error | Elagecd when Display Processor has determined | Display Board 
that motor revolution times fail to reflect nominal | Lowic Board 
pumping rate reported by Logic Processor. 
  

164, 167 | Motor Rate Error | Flagged when Display Processor has determined | Display Board 
that motor rate fails to reflect nominal pumping rate | Logic 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 Illustrated Parts Breakdown chapter 

of the maintenance manual, when replacing or repairing a PC-1CE display board assembly or 
logic board assembly in an instrument having Version 8.12 or 8.13 software (Modei 1210B or 

Model 13100), and when ordering a PC-1CE Operator's Manual. 

NOTE: The software version is displayed when the instrument is powered up (scrolls once 

across the display} and when entering the Setup Mode. 

Interchangeability Information 

1. Programmed IC 

The programmed iogic IC (U3) and programmed display IC (US) 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 

following part number information.) 

2. Operator's Manual 

The Operator'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 Operators Manual is provided with 

each 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 Operators Manual 

for a Version 8.13 instrument. 

  

Page 2 of 3 

  
 



  

  

Service Bulletin 414   P/N 1449734 
  

Display and Logic Boarc Assembties 

{Madels 13708 and 4310C, PC-1CE} 

NOTE: When ordcrine a display board assembly. logic board assembly, or software please specify the 

software version being replaced. 

  

  

  

  

  

RefDes Part Number Description Oty. 

142042 Rit, Display Board I 

(hit consists of Version 3.13 display board assembly, Version 8.15 fogic FO, 

Installation Instructions, aud Serial Number Report Instrument Gperade Form.) 

142041 Kit, Logic Board l 

(Kil consists of Versión 8.13 logic board assembly, Version 8.13 display IC, 

Installation Instructions, and Serial Number Report Instrument Uperade Form.) 

To replace Version 8.12 software: 

us, Us Kit Upgrade from Version 8.12 do Version 8.13 1 

(Each kit consists of programmed logic KC, programined display İC, Operator'5 

Manual, Installation Instructions, and Serial Number Report Instrument Upeprade 

Form.) 

1418975 Australian 

141974 English TK 

[41976 French 

141977 German 

141980 Italian 

141078 Spanish 

141979 Swedish 

To replace Version 8,13 software: 

Us 14198] IE, Logic, Version 8.13 I 

LIS 142031 IC, Display, Version 8.13 I 

Literature 

(Models 1310B and 13100, PC-1CE) 

Par Number Description Oly. 

Operator’s Manual, 13108 [Version 8.12) 1 

10-9259-7 Ausiralian 

10-9254-7 English UK 

10-9256-7 French 

10-9260-7 German 

10-0254-7 Italian 

10-0235-7 Spanish 

10-0237-7 Swedish 

Operuter’s Manual, 1310C (Version 8.13) ] 
10-9267-1 Anstralian 

10-9262-1 English/UR 

10-9268- | French 

10-9263-] German 

10-9264-1 italian 

10-9265-1 Spanish 

10-9266-] Swedish 
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10221 Woteridge Circle 
ALARIS” San Diego, CA 92121 USA. 

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

Service Bulletin 412A P/N 142146A 
Service Bulletins are supplements to ALARIS Medicul’s Technical Service/Maintanance Manuals. 

Models Affected: Gemini® Volumetric Infusion Pump/Cantroker, 

1310 (PC-1), 1320 (PC-2), 1325 (PC-2TX), 1340 (PC-4) 

Date: July 1897 
Subject: Level of Testing Guidelines 

ES” This supersedes Service Bulletin 412, to refleci the release of a new PC-I 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 required 
after repair (reference Maintenance chapter of maintenance manual for each Gemini model). 

» 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 recommendations. To help provide the most 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 Maintenance Manual (dated Sepiember 1, 1995, and later) 

Gemini PC-2 Maintenance Manual (dated April 1, 1996) 
Gemini PC-2TX Maintenance Manual (dared May 7, 1996) 

Gemini PCA Maintenance Manual (dated November I, 1995) 

Parts and Tools Required 

As specified in the appropriate sections of the service manual. 

  

Parts Ordering: Refer to Illustrated Parts Breakdown chapter of the Technical Service/Maintenance Manual 

Parts inquiries: 1-800-854-7128, 1-619-458-8005 
Technical inquires: — 1-800-854-7128, 1-619-458-6003, РАХ 1-518-458-7507 

Page 1 673 

  
 



  

  

Service Bulletin 4124 PIN 14214654 

Recommended Action 

Add this Service Bulletin to your Gemini Model PC-1, PC-2, PC-2TX, or PC-4 Maintenance 

Manual references (as applicable, see above References), as a supplement to the Maintenance 

chapter. 

1. To ensure that ail appropriate supplementai documents (such as this service bulletin) are 
included when receiving a new maintenance manual, use the following part numbers when 

ordering a manual. 

Model P/N 

РС-1 142034 

PC 141880 

PC-2TX 141841 

PEA 141882 

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

maintenance manual. 

CAUTION 

Turn the instrument aff and disconnect it from AU power before 

disassembly. Static charges will damage insirument circuitry. Observe 

proper growing techniques fuse proundine strap) to prevent possible 

harm fo static-sensitive components. 

Tabie 5-5 Notes: 

The required tests can be found in the Maintenance chapter of the applicable 

maintenance manual, with the exception of the following test, which can be found in the 

noted section of the Preparation jor Use chapter. 

Test Section Models 

Display Fest 2.3.3.2: Initial PC-2TX, PC-4 
Setup, step 4 

The tests identified as required are for all Gemini models (PC-1, PC-2, PG-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 => 

= - a = E 
e — Required = る = z に E 8 

oe | | = aj] & 2|p 
Ема SİK 

Ва 
ΕΕ ΜΕ $2 
ВЕНЕ 
ЗЕ 58318 318 E 21219 

Repair/Replacement/Adjustment of W Half as sd salle 

No Fault Found a (aa  . 

Air-in-Line Assembly = je 

Analog Board Assembly: PC-2 由 | 由 | # ㆍ 

PC-2TX, PC-4 les e 

Anchor Bracket ss. +. |. 

AC Receptacte Assembly/Power Entry Module 1... 4 o 

Audio Oscillator |.) e 

Baticry || » 

Display Board Assembly: PC-1, PC-2 s. ej., 4 > 

PC-2TX, PC-d ejeje| + . 
DoorDoor Assembly sé) e jeje . 

Front Case/Assembly Parts 5 ου s | ele e 

Handle зо @ > 

Harness Assembly fany) +...) = 

Keypad Assembly ss, υ @ 

Logic Board Assembly: PC-1, PC-2TX s | el o + 

PC-2.PC-4 elele| « 

Motor Controller Board Assembly: PC-2TX, PC-4 .... e o 

Pole Clamp Assembly ejes e| e a 

Power Supply Board Assembly oj. 4) & ö 

Pumping Mechanism Assembiv/Parts “||. lal 

Rear Case Assembly Parts +. e| ㆍ e 

Strain Beam/Transducer Assembly 1... 5 

Transformer Assembly ajojej e +                       
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WARNINGS, CAUTIONS AND NOTICES 

CAUTION: FEDERAL (USA) LAW RESTRICTS THIS DEVICE TO SALE BY 
ČR ON THE ORDER OF A PHYSICIAN, 

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

DANGER: 

DANGER: 

WARNING: 

/ CAUTION: 

  

| 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 SERVICE LIFE OF THE INSTALLED BATTERY, IT IS RECOMMENDED THAT 
THIS INSTRUMENT BE STORED AND OPERATED IN AN ENVIRONMENT THAT IS 
TEMPERATURE CONTROLLED BETWEEN 68°F (20°C) AND 77°F (25°C}. 

  

    

WARNING 

IN THE EVENT THE INSTRUMENT IS CROPPED 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-STOR® 
MECHANISM IS GPEN. 

4 \ CAUTION: REFER TO MANUAL 
Га \ 

  

      

Y TYPE CF (Equipment useable for direct cardiac applications) 

CLASS 1 

oN > ALTERNATING CURRENT 

REPLACE FUSE ONLY WITH SAME TYPE AND RATING 

  

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 

Ifthe PC-1 pump/controfier is dropped at any time, have the instrument 

checked by the Biomedical Department prior to further use. 

ai Ee μη 

     





  

  

NOTICE 

Product design and/or specifications are subject to None of the information contained herein may be 
change without notice. The information contained duplicated nor may it be utilized in any manner 
in this manual is current as of the date of issue. other than for the repair and maintenance af 

ALARIS" Medical infusion pump/controllers and 
This publication contains ALARIS Medical the component parts thereof. Any unauthorized 
Systems, Inc. FALARIS 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/controtters, 

Copyright” 1997 by ALARIS Medical Systems, inc. 
All Rights Reserved 
10221 Wateridge Circle 
San Diego, CA 32121 

(619) 458-7000 
Printed in U.S.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; 4,909,710 

Other U.S. anc Foreign Patents Issued and Pending 
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PREFACE 

This manual contains operation and maintenance 

instructions for the MED GEMINI PG-1" Volumetric 
Infusion PFump/Controiler. The information 
provided herein is intended for use by technical 

personnel responsible for servicing this product. 

The material is divided into six sections and is 
prasented as follows: Section 1 - Descriptive 
Information; Section 2 - Preparation for Use; 

Section 3- Operating Instructions; Section 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 ordering ALARIS Medica! Part No. 
19-9261-00. 

  

    

This manual Supersedes PC-1 Maintenance 
Manual 1310-9251-M and PC-1 International 
Addendum P/N 1210-28-00. 

The features of the 220V model of the PG-1 pump 
controller have been incorporated into this manual. 
Text or graphics that are related exclusively te fhe 
220¥ mode! are identified with a ER symbol. 

In addition, some features are for the 110Y model 

of the PC-1 pump/controller only and are identified 

with a QHD symbol. 
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Date 

05/01/97 

RECORD OF CHANGES 

Description of Change 

Initia! [ssue 

By 

HAL TW 
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6-10 

Microprocessor Interiace Schematic [v2 2005 008.00] (Sheet 3) .. cello 4-42 
Logic CCA Sechematic [v2.xx] PNL 1310-5026 (Sheet do lle. 4-43 

Logic OLA Schematic [7x] PIN. 1910-5026 (Sheet 2) .......,........,,.... 4-44 
Logic COA Schematic [v7.xx] P.N. 1370-5028 {Shéët 4 ....................... 4-45 
Logic/Analog CGA Schematic [РС-ТСЕ ув.хх] Р.М. 1310-5044 (Зее 1} ........... 4-45 
Logic/Analog CGA Schematic [PC-1CGE м8.хх] Р.М. 1310-5044 {Sheet 2} ........., 4-47 
Legic/Analog CGA Schematic [PC-1CE vA.xx] P.M, 1310-5044 (Sheet 31.,.......... 4-48 
Universal Test Station Setup ee es 556 

Air-In-Line Simblator し し に に し に に に 이 아 기 기 이외 이 이이 이 5-57 
PČ- Test Data Sheet .............. ee eee eee 5-58 
Parts Identification PC-4 于 inal Assemby ντ ων ον ο νο ον ον ον ο ων ων ορ ο ων νο ο ος 6-3 
Patts Identification PG-1 Final Assembly o уни Bd 

Parts identification PO-1 Final Assembly .. νο ε ο ων ερ ον 6-5 
Parts Identification Front Case Assembly 2. ee ee eee 6-8 

Parts Identification Front Case Assembly... o... 5-9 
Parts identification Front Case Assembly .................. <.. eu eee eaeee 6-10 
Paris Identification Door Assembly ............... eee eee 6-12 
Parts Identification Logic GOA [м7.хх] РМ 1310-7026-2.... ее ων 6-17 

Parts Identification Logic CCA [v8.12] PN 1310-7046-1 <... ss. 6-18 

Parts Identification Display Circuit Card Assembly [v7.xx] PN 1910709933 ......... 8-21 

Parts Identification Display Circuit Assembly [v8,12] PN 1310-7044-1 ............. 6-22 

Райз Identification Rear Case Assembly .......... еее се сетни 6-24 
Parts Identification Power Supply CCA [vF.xx] PN 1310-5036-3 ..... 1... .,.... 6-29 
Parts Identification Power Supphy CCA [v8.12] PN 19310-70887 __.....,.,,,,,... 6-30 
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6-7 

LIST OF TABLES 

Title Page 

Operating Requirements 2.2.0.2... eee enna 1-5 
Performance Specifications... cee ene κ ον ον ο ο ον 1-5 
Administration Είδε ον νο ρω ο γω ων ενω κ ων νεο ον ον ον ο ον εν το κ ων ον 1-8 
和 1-9 
PG-1 Controls and Indicators .......,..,..................,,.............. 3-5 
PC-1 Status/Alarm Displays Li... lle eens 3-26 
RS-232-C Communications Data Part Signal Definitions ....................o. ... 402 
Troubleshooting/Fauk isolation GUİde ee ee 5-10 
PC-1 Error Log Codes (V2.xx, V5.xx, VE.xx, and VEM) ee 5-14 
PC-1 Error Log Codes ΑΗ) ΚΚ ο νο ων ων ο ων ee pee 5-22 
PČ-1 Error Log Codes (VB.XK) sy A 5-33 
PC-A1 Maintenance Mode Ertor Codes (5.050 vE κκ νο νο ee ae 542 
Table of Torque Values ee eee eee a eee ον νε ον 5-47 

Parts List - PG-1 Final Assembly ......... иена aa k k n 6-2 
Parts List -PC-1 Final Assembly 2.2.0... 000000000002 k κ εν k k ο ες 6-3 

Parts List - Front Case Assembly Li... eee n K K L 이 5-5 
Parts List - Door Assembly eee neces 6-11 
Parts List - Logic Circuit Card Assembly [y7.xx & subseguent] ον ο ων ων ων εν 6-13 
Parts List - Display Circuit Card Assembly [v7 2x & subséequent] _ ................., 6-19 

Paris List - Ksar Case Assembly ........... aaa 6-24 

Parts List - Power Supply Circuit Card Assembly for [v7.xx & subsequent] ............ 6-25 
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Titration Keypad 

Figure 1-1 IMED® GEMINI PC-1° Volumetric Intusion PumpsController 
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This version of the PC-f pump/contraller 

incorporates a feature that allows the instrument to 

be preset in either the Micro (mic), Macro imac} or 
Universal (micímac) mode. 

Rate Titratton KeypadiSeries vf.xx 
The Hate Titration feature allows the rate to be 

increased or decreased 1 mlhr (MACRO mode) or 
2.01 mE/br (MICRO mode) with each press of the 

3) or ff] control, then press START to accept the 
new rate. Greater rate changes can be achieved 
by pressing and holding the appropriate R [C 
contrals until the desired rate is obtained, then 

press START to accept the new rate, 

The PG-+ pumpicontroller does not require any 
pre-operational warm up. Án intemally mounted 

battery provides normal operation for a limited 
period te enable use when AG power is not 
available or the axtema! power source is 

interrupted. 

The PC-1 pump/controller's user interface consists 
of a front panel tactile keypad and the rear panel 
Audia Control potentiometer. Tamper resistant 

operation is provided through the requirement to 
utilize a prescribed key press sequence to enter or 

change infusion parameters. Basic operating 
instructions are printed on the right side of the 
instrument case. Functional control is provided by 
a 16 bit microprocessor using a stored program 
that includes a diagnostic routine that monitors 
pump performance, provides audio and visual 

signals to ensure proper sequencing of normal 
operations and initiates an alarnn 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 Section 1.7}. The Flo-Step® 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 possibile when using the set to 

perform a gravity infusion in accordance with ihe 
instructions provided in the set package. 

  

    1-2 

1.3 OPERATING CONDITION 

The PC-1 pump/controller can be operated 

independently (Normal Operation} or, when 
configured with a communication data port, as a 
computer controlled device (Computer Operation}. 

Normal operation includes the Controller and Pump 
modes plus the Maintenance mode. Computer 
operation includes the Monitor anc Computer 
Control modes. 

NORMAL OPERATION 

SETUP MODE V7.xx and subsequent software 

The Titration keypad instruments utilize the Setup 
Mode (refer to Section 2.3.9.2) to configure the 
instrument far specific infusion regimes, language 
selection and communication (serial port) 
parameters. 

CONTROLLER MODE 

In the CONTROLLER made, the PC-1 

Pumpfcontroller 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 

similar to a gravity infusion. The instruments 
pressure sensor measures the hydrostatic pressure 

from the fluid container and compares that 
pressure against distal tubing in-line 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 container height; increasing 

container height raises and decreasing the height 
reduces occlusion pressure. Controller mode 
occlusion pressure tolerance i$ +12 inches (30.54 
om) from the fluid container height. Transient 
surges in patient-side pressure above the occlusion 
threshold 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 
threshold for periods longer than 60 seconds 
duration or cumulative time required to compensate 
for volumetric deficiency in excess of 30 minutes 
will initiate an occlusion alarm. 
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PUMP MODE 

In the PUMP mode of operation, the instrument 

employs a preset occlusion pressure limit of 10 +2 

psi (69 £14 kPa; 517 +103 mmHg} predicated on a 
nominal container height of 24 inches (6+ cm} and 
a delivery rate >30 ITnLhr For delivery rates <30 
mL/hr, the occlusion pressure is rate-dependent to 
ensure timely detection of occhusion conditions. 

Any transient distal in-line pressure above this limit 
will generate a patient-side occlusion alarm. 

Software Release V6.xx and Subsequent 

These instruments can be locked into a rate- 
independent (16 psi) occlusion pressure mode. 
This mode will result in significantly increased time- 
to-veclusion for rates <30 mLshr, 

software Release v8.13 only 

These instruments can be locked into a rate- 

independent {517 mmHg) occlusion pressure 

mode. This mode will result in significantly 
increased time-to-occlusion for rates <30 mL/hr. 

MAINTENANCEDIAGNOSTIC MODE 

Integer'Fractional Keypad instruments 

The Maintenance mode is imended solely for use 
by biomedical technicians to perform servicing and 
maintenance actions and must NEVER be used 
when the PC-1 pumpicontroller is connected to a 
patient. The maintenance mode provides 

biomedical service personnel access to the closed 

ioop diagnostic test routines and allows the 
pumping mechanism to be operated 

unencumbered by stoppages resulting from alarm 
and malfunction conditions. Specific 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 Diagnostic mode provides biomedica! service 
personnel access to the closed Фор diagnostic 
routines, allows the pumping mechanism to be 
Operated uninterrupted by stoppages resulting from 
alarm conditions and maintains a log of the 24 
mest recent error codes (see Section 5.3 for 

detailed operation}. 

    

COMPUTER OPERATION 

FractionalTitration Keypads with Software 

Release V6.xx and Subsequent ONLY 

MONITOR MODE 

The Monitor made allows a host computer to 

monitor infusion status and instrument 
performance. Monitor mode is enabled when a 
host computer is connected to the PC-1 
pumpfoontraier through the Communications Data 
Fort (RS-232-C and the Monitor indicator is 

illuminated. 

COMPUTER CONTROL 

The Computer Control mode allows an infusion, 
once set up, to be controlled and monitored by a 
host computer installation, Computer controlled 
operation is selected by actuating the COMPUTER 
CONTROUMONITOR switch after Monitor mode 
has been established. Computer controlled 
operation is confirmed by the computer control 

indicator presentation changing from flashing to a 
steady illumination. 

1.4 USER INTERFACE 

The front Control anc Display pane! incorporates a 

tactile keypad for operator use in programming an 
infusion. Delivery mode {if net locked), Rate and 

Volume to be Infused are each selected for 
Primary infusions. A SEC/PIGGYBACK 
(Secondary) key permits independent selection of 
Rate and YTRI for a sequential! secondary infusion. 

Separate registers are provided to accumulate 

Total and Secondary volume infused quantities, 
The PAUSE/STOP contro! allows an infusion to be 
“paused” and then resumed or stopped. Rate and 

YTEI infusion parameters for the Primary or 
Secondary are displayed digitally in the respective 
displays. The operator information display presents 
visual prompis, advisories, alarms and/or 

malfunctions messages as appropriate to assist the 

Operation in pregramming and operating the 
instrument. 

Fractional Keypad/Series V5.xx & Sub. Software 

The 0.1, 10, 100, VTBI, VI, PC and 
CLEARYSILENCE keys have @ secondary function 
during instrument power up to enable cr clear 
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discrete defivery 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 (2! and 
EJ which enable the user to quickly increase or 
decrease the rate parameter. A tamper resistance 

feature is enabled in the SETUP mode and 
implemented using the push actuation of the Audios 
Tamper Resistance Control on the rear panel. 

The requirement to properly install the 

administration set's integral Flo-Stop before the 
door will close and latch prevents inadvertent “free 
flow,” inhibits premature operation of the pump and 
prohibits use of an unauthorized set. Tha Door 
Open and Arr-in-Line sensors are provided lo stop 
pump operation if either of these conditions occur 
during an infusion. A strain relief fitting is provided 
in the instruments handle support to prevent 
kinking of the proximal tubing. 

The rear panel of the PC-1 pump/controller is 
configured with an audio volume control and an 
ECD connection (ECD connection - All except PO- 
1CE vB.xx 220Vj. A RS-232-C data pert connector 
is incorporated on the power supply board for the 
Fraciional Keypad instruments. Software releases 
V6.xx and subsequent enable the PC-1 

pump/controller for computer controlled operation. 

jiMED GEMINI Series disposable administration 
sets are required for use with the GEMINI family of 
Infusion Pump/Controllers. Sufficient set types are 
available to support a broad range of infusion types 
and configurations. 

1.5 PHYSICAL DESCRIPTION 

The PC-1 instrument has the following physical 
characteristics: 

Height: 10.8 inches (27.8 cm} 
Width: 8.4 inches (27.3 cm) wipole clamp 
Depth: 6.5 inches (16.5 cm) wpole clamp 
Weight: 11.1 pounds {5.1 kg) 

The PČ-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 casa/inser assembly with 
an Electro-Static Discharge (ESD) coating, which 
houses and supports the bumping chamber access 
door, the peristaltic pumping mechanism, pressure 

transducer (strain beam), Air-in-line and side 
clamp detectors, the multi-card assembly, keypad 
and front case ESD components. 

REAR CASE 

The rear case assembly consists of a die-cast 
alummum shelf which mounts and supports intern- 
ally the battery, transformer, power supply board 
{with sonalert), ECD connector (except PC-1CE 
vB xx 220), audio contrel potentiometer and RS- 
232-0 connect) and power entry module. The 
exterior of the rear case supports the pole clamp, 
ECP storage fitting, power cord retention strap and 
power cord retainer. 

  

eae only. The exterior of the rear case supports 

the 220Y AC power entry module plus the 
equipotentiality grounding point. The power entry 

module includes fuses for both input leads and a 
220V AC power interrupt switch {where applicable]. 

1.6 OPERATING SPECIFICATIONS 

The GEMINI PC-1 Operating Speciications are 
subordinated inte Operating Requirements and 
Performance Specifications which are delineated in 
Tables 1-7 and 1-2, respectively. 

1-7 ADMINISTRATION SETS 

The administration sets available for use with the 

GEMINI PC-1 pump/controller® are listed in Table 
1-3. 

18 ACCESSORIES 

The accessories approved for use with the GEMINI 
PC-1 pump/coniroller are listed in Table 1-4. 
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Table 1-1. Operating Requirements 

Parameter Specification 
Power Required: Mon-Bual State Charger Instruments 

90-132 VAG, current draw 0.2 Amps maximum (25 watts), 0.1 Amps 
nominal (12 watts), fused at 0.44, 50-60 Hz, 3 wire, Single 6 

Dual State Charger Instruments 

90-132 VAG, current draw 0.3 Ámps maximum (35 watts), 0.1 Amps 
nomina! (12 watts}, fused at 0.5А, 50-60 Hz, 3 wire single $ 
180-264V AC 0.15 Amps nominal, Fused at 0.315 A, 50-60 Hz, 3 
wire, Single o 

Battery: Sealed Lead-acid, 6 VDC, 7.2 Amp-Hr 

Operating Temperature Range: 40°F (65°C) ta 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 45% Relative Humidity, non-condensing 

Table 1-2. Performance Specifications 

Parameter Specification 

Operating Principle: Linear Peristaltic 

Operating Range: 

Pump and Controller modes: 

Integer Keypad/Series Y2.xx Software 

Rate: 1-999 mL/hr in 1 milshr increments (CONTROLLER Mode maximum 

recommended rate is 500 mL/hr} 

Volume-to-be-Infusecd: 1-9992 mL or ALL (with extemal ECD) 

Keep Vein Open {KVO) Rate: 1 mU/hr 

FractionalTitration Keypad/Series V5.xx & Subsequent Software 

Hate: MICRO: 0.1-99.9 mL/hr in 0.1 mbL/br increments 
MACRO: 1-999 mL/hr in 1 mUhr increments 
UNIVERSAL: 06.1-95.9 mL/hr in 9.1 mL/hr increments; 100-999 

mL/hr in 1 mlhir increments 

[CONTROLLER Mode maximum recommended rate is 500 mL/hr} 

Volume-to-be-iniused: MICRO: 0.1-988.9 mL in 0.1 ml increments 

MAGRO: 149999 ml m 1 mi increments 

UNIVERSAL: 0,1-499.2 mL in 0.1 mL increments; 1000-9999 mL in 

1 mL ingrements 
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Keep Vein Open (KYO) rata: 

Occlusion Pressure: 

Controller Mode: 

Pump Mode: 

Air-n-Line Detection: 

Secondary (Piggyback): 

Communications Data Port: 

Visual Messages: 

PROMPTS: 

ADVISORIES: 

NOTE 

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

When selecting VersaTaper, the instrument will be configured 
for either Micro or Macro parameters depending on rate value 
programmed for Step 01. 

1 mL/hr if delivery rate is =1 mir, or set delivery rate if <1,0 mUhr. 

112 inches {2048 cm) from nomina! bottle height 

10 +2 psi (69 +14 kPa;517 +103 mmHg). At delivery Rates below 30 
mUhr, occlusion pressure is time dependent to ensure rapid 
response te occlusion conditions. 

Software Ralecso V5.59, Yixx and Subsequent 
10 psi mode - occlusion pressure is 1042 psi for all rates. 

Software Release v8.13 only 

517 mmHg mode - occlusion presseure is 5171103 mmHg tor all 
rates. 

Dual Mode Ultrasonic (nominal 75uL - single boli; 1 ral within 15 
minutes - accumulated air) 

Software Rélease vE.xx 
Accumulated air-in-line detection of 1 ml in any 15 min interval. 

Dual rate programmable 

EIA Standard RS-232-C. Requires standard 9 pin subrniniature D 
connector 

SELECT PAC MODE, PRESS START, SET RATE and SET VTEI 

PRIMARY, SECONDARY, MAINTENANCE [12005-006,XX], 
DIAGNOSTIC [V7200V8.XX], PAUSE, INFUSION COMPLETE-KYO, 
LOW FLOW, EMPTY CONTAINER-KVO (All except PC-1CE vö xx 
2204), LOW BATTERY, TOTAL VOL INFUSED and SEG VOL 
INFUSED 

Fractional Keypad/Series V5.xx & Subsequent Software 

Additional Advisories: MICRO, MACRO, VERSATAPER: SETUP, 

STEP:xx, STEPS:xx, TOTAL VOL:xxxx, DURATION: hh:mm, 

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 VG.3x and Subsequent 
LOW BATTERY... 

Software Release v8.13 only 
517 mmHg 

CHECK ECD (AI except PC-1CE vê.xx 220V), CHECK IV SET, 
CLOSE DOOR, AIR iN LINE, OGGLUDED, "FLO-STOP" OPEN / 
CLOSE DOOR, OCCLUDED-PATIENT SIDE, OCCLUDED-FLUID 
SIDE, PARTIAL OCGLUSION-FLUID SIDE, KYO COMM CABL, KVO 
COMM TOUT and KVO, ACCUMULATED AIL (48.00) 

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 

battery and the instrument operating at 125 mL/hr. Battery capacity 
will diminish over time dependent on usage. 

Instruments without Dual State Ghargers 
Instrument - Off: 

instrument operating at 125 
mLhr: 

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

18 hours recnarge will 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 Operating at 
125 mUhr: 

instruments with Dual State Charger 

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

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

MOTE 

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

Audio Characteristics: 
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VOLUME SILENCE 
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Figure 1-2. Audio Characteristics 

    
    
  

 



  

PC-1 
  
  

Table 1-3. Administration Sets 

  

  

  

Mode! | Description 

2110 = | GEMINI 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 VersaSafe injection sites, 20 
dropsimL 

2130 GEMINI 20 Vented/Nonvented Administration Set with Check Valve, XL® 0.2 micron filter 

and 2 Wersasale injection sites, 20 dropsími 

2140) «| GEMINI 20 Vented/Nonvenied Administration Set with Metered Chamber and 3 VersaSale injection sites, 
20 drops/mL 

2141 GEMINI 60 Vented/Nonvented Administration Set with Metered Chamber and 3 VersaSafe injection sites, 
60 dropsfmL 

2177 | GEMINI 12 Vented/Nonvented ‘Y-type Blocd/Solution Administration Set with 1 VersaSafe injection site, 12 
drops/mL 

2200 GEMINI 20 Vented/Nonvented Primary, 20 drops/mL 

2210 =| GEMINI 20 Vented/Nonvented Primary with 2 injection sites, 20 drops/mL 

2211 GEMINI 60 Vented/Nonvented Primary with 2 injection sites, GO drops/mL 
2214 | GEMINI 20 Vented/‘Nonvented Primary with 15 micron filter, 2 injection sites, 20 dropsímL and multi 

language labeling 
2220 | GEMINI 20 VentediNonvented Administration set with Check Valve and 2 injection sites, 20 drops/mL 
2226 GEMINI 20 Vented/Nonvented Administration set with Check Valve and 3 injection sites, 20 drops/ml 

2230 GEMINI 20 Vented/Nonvented Administration set with Gheck Valve, 0.2 micron filter and 2 injection sites, 
20 drops/mL 

2240 {GEMINI 20 Vented/Nonvented metered chamber with 3 injection sites, 20 drops/mi 
2241 GEMINI 60 Vented/Nonvented metered chamber wih 3 injection sites, 60 drops/imL 

2255 |GEMINI VentedNonvented Complimentary Short Set for use with #2906 Manifold 
2260 GEMINI 20 Vented/Nonvented Primary for Nitroglycerin and Fat Emulsions, 29 drops/mL 

2264 GEMINI 20 Yented Primary with 0.2 micron filter for use with Taxol, 20 drops/mL 
2277 |GEMINI 12 Nonvented Y-Type for Blood/Solution, 12 dropsími 
2280 GEMINI Parmar Syringe Administration Set 

2905 GEMINI 20 Vanted/Nonvented Administration Set with Manifold below the instrument, 26 drops/mL 

Table 1-4, Accessories 

  

Part No.j Description 

1303 

1308 

2285 

Communications Test Plug 
Empty Container Detector (for use with Non-Universal spike sets) (GB and 
vB xx) 
Syringe Holder 

  

prior to software   
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SECTION 2 - PREPARATION FOR USE 

2.1 INTRODUCTION 

This section contains information relative to the 

initial inspection and pre-operational checkout of 
the IMED GEMINI PC-1 Volumetric infusion 

Pump/Controler. These proçédures include a 
mechanical inspection, electrical inspection, pre- 
operational battery charge and a performance 
check to ensure that the instrument operates 
property and has not been damaged during 
shiprnent or storage. The PG-1 pump/cortrolier’s 
operating features are identified in Figure 2-1. 

PRE-OPERATIONAL MECHANICAL 
INSPECTION 

22 

The PCT pump/contralier has uncergone thorough 
production central and quality assurance testing 

prior to shipment from the factory. The shipping 
container has been designed to protect the 
instrument against damage under normal shipping 
conditions, nevedheless, intemal physical and/or 

electronic component damage could have occured 
without leaving a visible signature. Therefore, it is 
recommended that the following inspection 
procedure be performed upon receipt of the 
instrument at the user's facility. 

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

2. Inspect the exterior case, front and rear, for 
holes, cracks, scratches, spalling, broken or 
damaged controls, missing components and/or 
Screws. 

3. Inspect the 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, bottom, 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 ta the front case. 

Inspeci the air-in-line sensor and Flo-Stop 
recess for damage or obstructions. 

Install an approved IMED GEMINI 
administration set to ensure the Flo-Stop 
assembly seats correctly and the door closes 
and fatches properly. 

Actuate each of the keypad controfs on the 
front panel and the audio volume control 
potentiometer on the rear panel to ensure 
proper operation (see Figure 3-1 for location of 
controls]. 

. Inspect the power cord for damage, bent 
prongs or deformed connector. 

- Exercise the pole clamp mechanism to ensure 
freedom of movement. 

  

Ee only. Inspact AC Power Input Module 
for proper number and type of fuses, and 
unrestricted operation cf the Power Interrupt 
switch (where applicable} as well as for 
physical damage and/or missing parts. 

ЕТ» only. inspect Eguipotentiality Ground 
Paint 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 carrier's agent 
has authorized repairs. Contact IMED 
for authorization ta return the 
instrument for repair regardless of 
liability for repair costs, 
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plus TAMPER RESISTANCE [v7an/vilxx] 
FUSE HOLDER 
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Figure 2-t. PC-1 Front and Rear Operating Features 
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2.3 OPERATIONAL PERFORMANCE CHECK 

Prior to the first operational use and following any 
routine maintenance or servicing of the PC-1 
pumpicontroller, it is strongly recommended that an 
operational performante check be performed. The 
operational performance check consists of two 
phases; a Pre-operational Electrical Inspection to 

check the electrical integrity of the instrument for 

compliance with regulatory agency requirements 
and an Operational Performance Test to verify 
proper pump/controller operation. 

23.1 Pre-operatianal Check Battery Charge 

The battery is fully chargect upon completion of the 
post manufacturing quality assurance inspection. 
However, since considerable time could elapse 
between manufacture and first use, 4 pre- 

operational battery charge is recommended. 
Connect the AC power cord to an AC outlet and 
allow the battery to charge for 24 hours. 

2.32 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 personnel and 
property should he employed when 
conducting such tests, Tests should only 
be performed by qualified personnel. 

2.3.2.1 Electrical Leakage Test 

Perform an electrical leakage current measurement 
in compliance with Underwriters Laboratories (UL) 
544 for Patient Gare Equipment and/or Canadian 
Standards Association (CSA) Standard C222 Mo. 
125 for Risk Class 2G Equipment. Leakage 
currents are to be less than 100 microamperes. 

232,2 Electrical Ground Test 

Perform an electrical ground impedance 
measurement in compliance with UL 544 for 

Patient Gare Equipment and/or CSA Standard 
C22.2 No. 125 for Risk Glass 26 Equipment. The 
impedance between the grounding pin on the 
power cord plug and the grounding point on the 
rear case should not exceed 100 milliohms. 

2.3.3 Abbreviated Operational Performance 
Test 

The following operational performance test is 

designed te ensure each of the PC-1 
pumpitontrollers controls and indicators is 
functioning property, and te check the operabilty of 
all the features available in the normal operating 
modes. 

23.31 Test Requirements 

The following items cf laboratory equipment and 
supplies are required to conduct the operational 
performance tests: 

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

2 MW Solution Container. 

3. Standard V Pole. 

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

5. Hemostal. 

6 Empty fluid container. 

7. Airin-line simulator (see Figure 2-3). 

8. Altexcept PCACE V8.xx 220V_ Empty 
Container Detector “A* [use with Integer or 
Fractional Keypad PC-1s without ALARIS 
Medical P/N 1310-19641 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 
capability. 

  

  
  

    
  

 



  

PC-1 
  
  

  

    
  

Figure 2-2. Communications Emutator Plug 

22332 Test Procedures 

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

INTIAL SETUP 

1. Mount pump on İV pole (leave AC power cord 
unplugged). 

Fill I fluid container with water and hang on 
I¥ pole 24" (61 cm) above PC-1 pump? 
controller. 

Spike and prime administration set, 

li available, attach ECD sensor to the set drip 
chamber {do net connect to ECO receptacle 
until instructed}. 

Press POWER ON Control and check: 
* Battery Operation indicator - Illuminated. 

+ RATE and V7BI displays show ("888.8"). 

+ All LED indicators illuminate momentarily 
then extinguish, except the delivery mode/ 
operating mdicator for the previously 
selected delivery mode and either "0" or 
"0.0" of “----" in the units digtt of Rate and 
VTBI displays. 

* "PC-1 Vx.x° message scrolls once across 
the Status/Alarm Display £x.xx = software 
version). 

* A single audio Prompt sounds. 

« “SELECT P/O MODE" message scroils 
once 人 the PIC Mode select is unlocked) 
followed by continuous scroll cf the “SET 
RATE" message. Alter 12 seconds the 
Prompt audio sounds. 

Titration Kevpad/Series v7.0x & subsequent 

Software 
6. Press and hold the VOL INF control, then 

press POWER ON and check: 
* Battery Operation Indicator - Mluminated, 
2 RATE and VTBI Displays show "BADE" 

momentari then extinguish. 
* Alf LED indicators and dot-matrix elements 

iluminate momentariy then extinguish. 
+ A single audio Prompt is sounded. 
* “setup PCA V7.xx (and subsequent} press 

setup control” scrolls continuously. (7.xx 
and subsequent) = installed software 
version}. 

7. Check or set instrument configuration: 
a. Press VOL INF control - "tamper-resistant 

mode" scrolls continuousty 

« Press START - "enabled" or "disabled" 
displays statically, 

» Use either the [O] or E contro! to select 
"disabled" setting. 

b. Press VOL INF control - "PAS mode" 
scrolls continuously 

+ Press START - "locked" or “unlocked" 
displays statically on the Operator 
Information display. 

* Selected Delivery mode/operating 
indicator illuminates. 

* Use either the [C or Čj control to select 
"unlocked" setting. 

c. Press VOL INF control - “10 psi mode” or 
"57 mmHg mode" {v8.13 only) serolis 
continuously 

* Press START - “enabled” or “disabled” 
displays statically. 

= Use either the fm] or ((4 control to select 
"disabled" setting. 

d. Prèss VOL INF control - "macro/micro 
mode" Scrolls continuousty 

* Press START - "macro", "micro" pr 
"mic/mac" displays statically. 

* Use either the [5] or E control ta select 
“mic/mac*. 

e. Press VOL INF control - "Primary 
switchover alert mode" scrolls continuously 
* Press START - "enabled" or “disabled” 

displays statically. 
* Use either the [C] or I] controls to 

select "enabled". 

    24 
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11. Use hemeastat to close off distal tubing and 
check: 
» "LOW FLOW" advisory scrells 
* Advisory audio - sounds 
* Pumping mechanism - stops. 

Within 45 seconds after "LOW FLOW" 
advisory begins, clear occlusion (remove 
hemostat and verify: 
* Pumping mechanism - operates 
+ Operating indicator - flashes. 

PUMP MODE 

13. 

14. 

15. 

18. 

20. 

Press P/C MODE control and change 
delivery mode to Pump: 
* Pump mode operating LED - iltuminates. 

Press START contro! and check: 

« Pump mode operating indicator - flashes. 

Use the hemostat to close off the proximal 
tubing and check: 

. “OCCLUGED-FLUID SIDE" alarm - scrolls 
+ Pump mode ALARM indicator - flashes. 
* Alarm audio - sounds 
« Pumping mechanism - stops. 

Clear occlusion (remove hemestat}, then 
press START and check: 
* Pumping mechanism - operates 
* Operating indicator - flashes. 

Use the hemostat to close off the distal 
tubing and check: 
* “OCGLUDED-PATIENT SIDE" alarm - 

serolts 

* Pump mode ALARM indicater - flashes 
= Alarm audio - sounds 

* Pumping mechanism - stops. 

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

= Pumping mechanism - operates 
* Operating indicator - flashes, 

Remove the set installed jn sfep 2 under 
NORMAL MODE TESTS. 

install the fluid filed 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 STAAT. Pump will 
operate normally, teen extract plunger until 

air is in the air-in-line detector and check: 

21. 

"AIR IN LINE" alarm - scrolls 
Pump mode ALARM indicator - flashes 

Alarm audio - sounds 

Pumping mechanizm - stops. 

Upon test completion, remove the air-in-ine 

simulator and re-install set removed in step 2. 

PUMP PRESSURE TEST 

1. Power down the PC-1 pumprconirolisr and re- 
intialize instrument in the Maintenance/ 
Diagnostic Mode. Press and hold the 
COMPUTER CONTROL/MONITOR switch. 
Then press POWER ON. 

Connect the distal tubing to the pressure 
gauge. 

Press COMPUTER CONTROL/MONITOR 
switch to select “pump test”. 

Press START control twice. 

Verify rate set to t25 mb/hr and VTEI >25 mL. 

Press START control and allow the pump to 
operate for at least 30 seconds and wait until 
the peak pressure stabilizes. 

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

Software Release V6xx Instruments & 
sub ert 
COMMUNICATIONS 

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

Initatize the PG-1 pumpicontroller in the 
Maintenance/Diagnostic Mode (see Section 5 
for procedure). 
« "Maintenance YxxoC or “Diagnostic Vx xx 

and subsequent’, and "To Exit Press 
STOP" messages scroll. {xxx = installed 
software release}. 

Press COMPUTER CONTHOLMONITOR 
control 6 times and check: 
* "serial port test" message scrolls 

continuously. 

Press START control and check: 
» "echo" message displays statically 
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5. 

or 

« "44°". displays statically in the operator 
information cisplay and "PLUG" appears in 

the VTBi display. 

Press COMPUTER CONTROLMONITOR 
control twice to retum to the "Maintenance 

Vxoo" [v2.2005 2006.) or "Diagnostic Vx xx" 

[v7 xx and subsequent] message. 

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

Instrument Serial No, Software Version 
  

Bate Technician 
  

Test No. Description 

1 Elactrical Leakage Test 

2 Electrical Ground Test 

3 Initialization 

4 Keypad and Display Check 

5 Controller Mode Operation 

Slide Clamp Detector 

8 Pump Mode Operation 

Air-In-Line 

Reference 

2.3.2.1 

232.2 

2.3.3.2 

2.3.3.2 

2.3.3.2 

2,442 

2.3.3.2 

233.8 

Record 
Result 

Pass/Fail 

Pass/Fail 

Pass ¿Fail o 

Pass fal 

Pass Fal O 

Pass ¿Fail 

Pass Fail | 

Pass επι 

Pass fal     

Figure 2-4. PC-1 PumpfControlier Test Data Sheet 
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SECTION 3 - OPERATION 

3.1 INTRODUCTION 

This section describes the recommended 
procedures for operation of the IMED GEMINI 
Model PC-1 Volumetric Infusion Pump/Controller, 
The information is intended to provide maintenance 
technicians with a basic understanding of 
instrument operation including the audio and visual 
slatuş/alarm system. 

NOTE 

Although the PC-1 pumpicontrolter is 
built and tested to exacting 
specifications, it is not intended to 
replace the role of medical personnel in 
the supervision of (Y infusions. The 
user is urged to exercise vighance in 
the utilization of the PC-1 
eump/controller. 
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3.2 CONTROLS AND INDICATORS 
The keypad controls and indicators used to set up 

and operate the PC-1 pump/controller are 
ilustrated in Figures 3-1, 3-1a and 3-2. The 
functional descriptions of the controls and 
indicators are listed in Table 3-1. 

  
  

  
 



  

PC-1 
  

  

imec  Gembiec: 
CONT 一 一 (corni м e —-71 

ROLLER INFUSION MODE 1 gras mae テー 

Çİ 
| FATE INLHAI ce TT 

UE TO BE HAE 
πει 

COMPUTER Г“ 

É CHAMLINSCATIOMS We = | TT 
COMPUTER GONTRGLAMONITOR 

MONITOR NINCATOR —;_ 

sgeomao || 

= — 
HUMDAEOS DIGIT DATA ENTRY —— 16! | ㅠ 

CONTROL 

CLEAR ENCE CONTADO 一 一 一 | 

PIC IONE CONTROL ——] 

BATTERY OPERATION INDICATOA — 
  

CONTROLLER INFUSION MODE — | 
INDCATOA 

VOLUEE TO BE NAD 

MERCATOR | 

CONTROL. 
INICICATOR 

COMMUNICATIONS TOR | 

COMPUTER CONTROL MONITOR 
SATTCH ο] 

MEHATDA INNCATOR | 

RATE CONTROL --— 

HUNDREDS DIT BAIA EWTHY—- 
CONTROL 

TENS MIT BATS ENTRY CONTROL — 

——— PUMP FUSION MODE 
BOE ATOR 

FATE LMSPLAY 

OPERATION INFORMATICA 
1" PLAY 

| . PAUSESTOP INDICATOR 

| POWER GH CONTROL 

| HIME TO BE MFUSED 
CONTRO! 

(START CONTROL 

_- UMTS DIGIT DATA ENTRY 
CONTROL 

VEN ICET DATA FNTFIY 
CONTRO 

I wm INFUSED CONTROL      

  

   

  

INTEGER KEYPAD INSTRUMENT 

imeci Gembirca 

— | Pat 
に コ 

Lİ 
= 

nr 2 
μπε 

  

  

   

  

[_T_ PUMP INFUZON MODE 
ATOR 

  
Figure 3-1. PČ-1 PumpContraller Front Panel Controls and indicators 
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CONTROLER INFUSION MODE —___| 
INDICATOR 

VOLUME TC BE INFUSED 
INDICATOR | 

CONTROL 
INDICATOR 

COMMUNICATIONS TRAFFIC 
INDICATOR 

COMPUTER CONTROL! X 
MONTORSWITcH "~~ 

MONIFDA INDICATOR —- | 
PAUSESTOR CONTROL | 

RATE COMTRČE — | 

HUNDAREDS DIGIT DATA ENTRY —| 
CONTROL 
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CLEAR EMCE CONTROL | 

PIC MODE CONTROL ——— 

  

| imeci 
| 

/ 

  

  
BATTERY OPERATION INDICATOR 一 ^^ 

  

бемирсл | 
   

  

| —— PUMP INFUSION MODE 
INDIGATOR 

ーー RATE DISPLAY 

OPERATOR INFORMATION 

レー PSPLAY 

| RATE TITRATION CONTA 5 

| ーー POWER ON CONTROL 

| ——- VOLUME TO BE INFUSED 
CONTROL 

| START CONTROL 

i TENTHS DIGT DATA ENTRY 
CONTROL 

_LUNITS DIGIT DATA ENTRY 
CONTROL 

[— VOLUME INFUSED AND 
SETUP CONTROL   

  

şk 

| SECIMGGYBAČK CONTROL 

一 SECIPIGGYBACK INDICATOR 

Figure 3-ta. PC-1 Pump/Controfler Titration Front Pane! Controls and Indicators 
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ECD - All except PC-1CE —+ 
V8.xx 220V 

RS-232-C | 
COMMUNICATIONS - 

DATA PORT 

“Not Installad:on Integer Keypad 
г палет ONLY available con. 
* Fraichonal Keypad Instruments - 
: with: ‘Soltware Relasa 6.22 or 

      
         

AUDIO CONTROL [v2.xx/5.x04/6 67] 
plus TAMPER RESISTANCE [4704804] 

Figure 3-2. PC-1 PumpiController Rear Panel Controls and Indicators 
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Table 311. PO-1 PumpfControlier Controts and Indicators 

Controlfindicator 

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 CONTROUMONITOR Switch 

MONITOR Indicator 

Communications Traffic Indicator 

Functional Description 

LED indicator. LED ifkuminates when power is on and the 
Controller delivery mode selected, 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 "9,0" or 
"- - - -* displays. Display flashes fast confirmed rate when 
RATE control is actuated. Display changes to steady when 
Rate value is confirmed by subsequent keypad action, 

Four digit, 7-segment plus decimal LED displays. Displays 
VTBI infusion parameter for selected operating state (Primary 
or Secondary). Following inttlalizatian “O° or "A" or 
"ーー ュー displays. Display flashes last confirmed VTBI when 
VTBI Control is actuated. Display changes to steady when 
YTHI value is confirmed. Flashes Total Volume Infused for =6 
seconds following a single actuation of the VOLUME 
INFUSED and Secondary Volume infused when VOLUME 
INFUSED is pressed twice. 

Fight position dot-matrix display. Scrolls PROMPT, 
ADVISORY, ALARM and MALFUNCTION messages during 
Normal operation. Presents scrolled and/or static 
Maintenance mode test selections, conditions and status 
reports. 

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

Alternate action type switch. When pressed, seiects either 
Monitor or Computer Control operating condition. Operable 
only when the computer interface cable is connected. Used in 

conjunction with POWER ON io initiatize the instrument in the 
Maintenance/Biagnostic Mode and to sequence through the 
maintenance mode test сор. 

Backlighted indicator. illuminates when the communication 
interface cable is connected lo the R5-232-0 
Communications Data Port. 

LED indicator. Flashes when communications traffic through 
the AS-232-C data link is active. Operable only during 
Monitor and Computer Control operation. 
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Table 3-1 (cont.}. PC-1 PunmpiGontrolier Controls and Indicators 

Cantrolndicator 

PAUSE/STOP Control 

RATE Control 

VOLUME TO BE INFUSED (VTBI) Control 

RATE TITRATION Controls 

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 audio prompt will initiate. Second actuation shuts 
down the instrument. 

Fractional Keypad/Series V5.2x & Subsequent Software 
When pressed while in the Versafaper Setup mode, enters 
all programmed VersaTaper parameters and initiates the 
scrolling of the VersaTaper setup summary message. 

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

Fractional Keypad/Series Vox & Subsequent Software 
When pressed while in the VersaTaper mode, causes dispiay 
to sequence through the programmed steps to rewew 
programmed parameters. 

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

Fractional Keypad/Series ¥5.xx & Subsequent Software 
When pressed in conjunction with the POWER ON control, 
initializes the instrument in VersaTaper Setup mode. 

Titration Keypad/Series v7.xx & Subsequent Software 
When pressed in conjunction with the POWER ON control, 
initial@es the instrument in VersaTaper: Setup (includes 
AutoTaper and AutoTaper Patient) mode. 

Titration Keypad/Series V7.xx & Subsequent Sofiware 
Momentary contactiype switches. When pressed, will 
increase or decrease the rate parameter ? mir (MACRO) ог 
0.7 mar (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 Keypad/Series V5.xx & Subsequent Software 
When pressed while in VersaTaper. Setup mode, advances 
the displayed step to the next step. 

Momentary contact type switch. When pressed, applies 
electrical power to the PC-1 pump/contraller. In the event of a 
hardware malfunction, identified by continuous audio, 
actuating POWER ON will remove electrical power from ail 
circuits not connected t0 +5Vpron (and silence malfunction 
audio). 
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Fable 3-1 (cont.}. PC-1 Fump/Controller Controls and Indicators 

Controlindicator 

CLEARSILENGE Control 

Hundreds & Thousands (100) Digit Data 
Entry Control 

Tens (10) Digit Data Entry Control 

Units (1) Digit Data Entry Contro! 

Tenths (0.1) Diga Data Entry Control 

Functional Description 

Momentary contact type switch. When pressed subsequent 
to actuating the RATE, YTB! or VOLUME INFUSED controls, 
clears the corresponding display for the selected channel. 
When pressed, while Alarm or Prompt audio is sounding, will 
temporanly silence the audio for 2 minutes; when intemal 
insirumeni protoco! permits. 

Fractional Keypad/Series V5.xx & Subsequent Software 
When pressed in conjunction with the POWER ON controi, 
will retum the instrument to normal (non-VersaTaper and 
AutoTaper) operation. 

Momentary contact type switch. Single actuation subsequent 
to actuating the RATE or VTBI controls increments the 
hundreds digit of the corresponding display. When pressed 
and held, allows the hundreds digit to increment 
automatically. The hundreds digit upon reaching 9 ralls over 
to O and increments the thousands digit by 1. 

Fractional nes V5.xx_& Subsequent Software 
When pressed in conjunction with the POWER ON control, 
will inftalize the instrument in the MACRO mode or toggle 
mode to UNIVERSAL if previously in MACRO mode. 

Momentary contact tyoe switch. When pressed subsequent to 
actuation of the RATE of ¥VTBI control, increments the tens 
digit of the corresponding display. Display rolls over 3 to 0. 

Fractional Keypads/Series Vi.xx and Subsequent 
When pressed in conjunction with te POWER ON control, 
invokes the 10 psi occlusion pressure lock feature. 

Software Release v8.13 only 
When pressed in conjunction with the POWER ON control, 
invokes the 517 mmHg occlusioón pressure Jock 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 O. 

Fractional ad/Series V5.xx and Subsequent Software 
Momentary contact type switch. When pressed subsequent to 

actuation of the RATE or VTBI control, increments the tenths 
digit of the corresponding display. Display rolls over from 0.9 
to 0.0. When pressed in conjunction with the POWER ON 
control, mitializes the instrument in the MICRO made or 
toggles mode to UNIVERSAL if previously in MICRO mode. 
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Table 3-1 fcont.). PČ-1 Pump Controller Controls and Indicators 

Control/indicator 

Battery Operation Indicator 

PIC (Delivery) MODE Control 

SEG/PIGGYBACK Control 

Sec/Piggyback Indicator 

VOLUME INFUSED Control! 

AC Power Connected Indicator 

REAR PANEL 

integer/Fractional Keypad Instruments 
AUDIO CONTROL 

Titration Keypad Instruments 
AUDIC/TAMPER-RESISTANT CONTHOL 

END AC Power interrupt Switch 
(if installed) 

Functional Description 

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

Alternate action type switch. When pressed, changes the 
delivery mode between Pump and Controller. When pressed 
in conjunction with the POWER ON control invokes the РИС 
Mode lockout feature. 

Fractional Keypad/Series V5.cxx & Subsequent Software 
When pressed in conjunction with the START control while in 
the VersaTaper mode, initiates a VersaTaper infusion. 

Alternate action type switch. When pressed, enables the 
instrument in the Secondary state allowing Secondary 
infusion parameters fo be programmed and a Secondary 
infusion to be intiated. 

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

Momentary contact type switch. When actuated, causes the 
Total Volume 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 mode, 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. liuminates when the PC-1 
pump/controller is connected to an external AC power source. 

When rotated, varies audio output volume; when protoco! 
permits. 

Dual action switchipotentiometer. When rotated, varies the 

audio volume when permitted; when pressed, silences audio 
alarm for =2 minutes. When pressed and held for 3 seconds 
with the tamper-resistant feature enabled, will Jock out all of 
the keypad controls except VOLUME INFUSED, 
SEC/PIGGYBAGK and CLEAR/SILENCE, A repeat 3 second 
actuation will uniock the keypad controls. 

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

The GEMINI PC-1 pump/controler can be operated 
independently (Normal Operation) or as a 
computer controlled device (Computer Operation) 
when the communications option is installed. 
Normal operation includes the two patient care 

delivery modes - Pump and Controller plus a 
Maintenance mode which is provided for use by 
bio-medical personne! to service the instrument. 

Computer operation encompasses a Moniter and 
Computer Control mode. Operating procedures for 
both normal and computer operation are deseribed 
in detail in paragraph 3.3.1.1 below. Procedures 
unique to a specific operating mode are enclosed 
in a box. Operations that may be performed from 
the host computer terminal are identified by a (С) м 
the left margin. Maintenance mode capability is 
addressed briefly in paragraph 3.3.2 of this section 
and operating details are provided in paragraph 
5.3.2 of Section 5. 

34, Normal and Computer Operation 

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

IntegerFractional Keypad Instruments 
Tamper-resistant operation is achieved through the 
requirement to actuate the appropriate contro! keys 
in a prescribed sequence. 

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 
Control switch. 

3.3.1.1 Pump and Controller Modes 

The decision to use the PC-1 instrument in the 
Pump or Controller delivery mode fer specific iv 
infusions resides with the patient's attending 
medical personnel. If desired, the PC-1 
pump/controller can be locked into either the Pump 
or Controller mode. The instrument's occlusion 
pressure sensing is predicated on the delivery 
mode selected and the head height of the İV 
solution container. With the recommended 24 inch 
(61 em) head height and the instrument operating 
in the Controller mode, an occlusion will be sensed 
when the distal tubing in-tine pressure exceeds 
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container height pressure by +12 inches (30 cm) of 
container height. in the Pump mode, ocelusion 
pressure is pre-set to 10 +2 psi (69 +14 kPa} [HV 
container height is less critical]. The procectural 
steps descnbed in the following paragraphs pertain 
to both normal and computer operating conditions. 
Procedures unique to a specific operating 
condition(s) are enclosed in a frame. 

Setup and Operating Procedures 

1. Connect the PG-1 pump/controller to an 
extemal AC 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: 
H contaminated, replace the power cord. 

  

Monitor and Computer Control Operation 

+. Ensure the compuier communications 
parameters for the host computer and the 
PC-1 ars set up and the communications 

interface cable is connected to the 

RS-232-C Communications Data Port     
  

ta. 3 Tum the AC Power Interrupt switch on 
{where applicable). 

2. Press the POWER ON control and check: 
= All indicators illuminate, all segments of the 

RATE and VTBI displays Mluminate 
("885.8"); the Operator Information display 
remains blank 

* "РС-1 Vxxx' scrolls once across the 
operator information display (xx 
represents the installed software revision). 

> Keyclick audio sounds once. 
« The Delivery Mede/Operating LED 

iluminates according to the previously 
selected delivery mode. 

«+ "SELECT P/C MODE" will scroll once, if the 
PIC Mode lockout has not been invoked. 
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Integer Keypad‘Series V2.xx Software 
» Rate and VTBI displays will show a “Din 

the units digit display and "SET RATE" 
prompt begins scrolling. After 12 seconds, 
Audio Prompt will begin. 

Fractional Keypad/Series Vi.xx & Sub. Software 

* Inthe Universal or MAGRO mode, the Rate 
and VTBI display will show a "0" in the unit 
digit display. In MICRO, or UNIVERSAL 
mode subsequent to a MICRO selection, 
the Rate and YTB! displays will show "0.0" 
in the unit and tenths digit displays. "SET 
AATE™ will begin scrolling followed by 
"MACRO" or "MICRO" as appropriate to the 
selected mode. After 12 seconds, the Audio 
Prompt wiil begin. 

Titration Keypad/Series V7 & subseguent 
Software 

» Rate and VTRI displays will show "- - - -". 
"SELECT PAG MODE" will scroll once, if not 
locked; “SET RATE" will begin scrolling 
followed by "MICRO" or "MACRO" if 
appropriate. After 12 seconds, the Audio 
Frompt will begin. 

  

Monitor and Computer Control Operation 

  . Monitor indicator illuminates   
  

NOTE 

After 2 minutes, the PC-1 pump/controtler 
will automatically shutdown unless the 
instrument is in an alarm condition, a 
control key is actuated or the COMPUTER 
CONTROL/AMGNITOR switch is pressed. 

3. Prepare the IV fiuid container following 
accepted hospital procedure. 

4. Open the GEMINI administration set package, 
remove set, and close the roller clamp. 

5. insert the set spike into the fluid container and 

hang the f¥ container 24 inches (61 cm} above 
the instrument folowing accepted hospital 
procedure. 

6. Fill the drip chamber to approximately (2/3 full). 

7. Open the roller damp slowly to prime and clear 
all air from the injection sites anc tubing 
fitments. 

10. 

Close ihe roller clarnp. 

Open the door and insert the upper tubing 

fitment info the recess above the pump 
mechanism. Using care to avoid stretching the 
pumping segment, insert the Fio-Stop fitment 
into the AIL/SCD recess below the pump 
mechanism with the arrow pointing 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 clamp. 

  

Computer Control Qperation 

Press the COMPUTER CONTROL 

MONITOR switch: 

“ The COMPUTER CONTROL indicator 

flashes 

= The MONITOR indicator extinguishes 

* When communications are established, 

the COMPUTER CONTROL indicater 
will change to steady 

* Buring two-way communications 
between the PC-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 Protocot operators 
described in the C2 Programmers Guide 
ALARIS Medical Systems P/N 1520-9004,   
  
  
ti. 

12. 

Press the P/C MODE control to set the 
delivery mede (selection not available if P/C 
Mode lockout is invoked). 
* The appropriate delivery mode indicator 

iurninates. 

Set the RATE and VTEI. 

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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Fractional Keypad/Series V5.xx & Sub. Software 

NOTE 

In MAGRO or UNIVERSAL mode with rate 
>100 mE/hr, the tenths (0.1) control is not 
functional. in MICRO or UNIVERSAL mode 
with the rate in tenths, the hundreds (100) 
control is not functional. In UNIVERSAL 
mode, pressing CLEAR/SILENCE will 
enable entry of either tenths or hundreds 
parameters. 

b. Use the data entry controls to setíchange 
rate: 

+ The “SET RATE” prompt extinguishes. 
* The new rate flashes on the display. 

č. Press the VTB! contro! and check: 

The new rate displays steadily on the 
display. 

* The last entered VTEI flashes on the 
display. 

+ The "SET VTBI" prompt continues to 
scroll, 

Fractional Keypad/Senes V5.xx 4 Sub. Software 

NOTE 

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

d Use the data entry controls to change 
VTEI: 
* The "SET VTBI" prompt extinguishes. 
+ The new VTBI flashes on the display. 

+ The “PRESS START" prompt begins 
scrolling after 5 seconds followed by the 
audio prompt. 

NOTE 

All except PČ-1 CE VA,xx 220W, A VTBI 
selection of "ALL" is only availiable 
when an Empty Container Detector 
(ECD) is connected to the instrument. 

13. Attach the set to the patient's indwelling 
venipuncture device following accepted 
hospital procedure, 
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14. Press the START control, (C 
* The delivery mode and infusion parameters 

are entered. 
+ The infusion is started. 
+ The VTBI displays steadily on the display. 
« The "PRESS START" prompt extinguishes. 
« The audio prompt silences. 
= The delivery mode/operating indicator 

flashes. 

  

  

During infusion: 
* The V¥TBI decrements. 
= The volume infused increments (not 

displayed). 
* Various Advisories, Alarms, and Malfune- 

tions may be displayed. Refer to the 
Operator Information Display and Alarm 
Response Procedures section in this 
manual for an explanation and appropriate 
response. 

Upon completion of the infusion: 
An audio prompt sounds. 

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

+ 4 KYO infusion js initiated. 

Integer Keypad/Geries Yi Software 
KY¥O© rate is 1 ml fir. 

Fractional Keypad/Series V5xx & Sub. Software 
KYO га is 1 mL/hr fer infusion rates 21 
mL/hr or the set rate for rates <1.0 mL/hr. 
* The RATE display shows the KVO rate. 
* The delivery modefoperating indicator 

continues to flash. 

NOTE 

The following detailed operating proced- 
ures apply to all Instrument configurations 
and operation in either the Pump or 

Controller delivery mode, Procedures that 
are compatible with Computer Controlied 
operation are identified with a İÇ) and are 

performed using C2 Communcations 
Protocol Commands and/or Queries (See 
ALARIS Medical Systems Programmer's 
Guide tor E2 Communications Protocol P/N 
1320-9004). 
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Pausing an Infusion (cj 

1. Press the PAUSE/STOP control once. 
« The infusion stops. 

« The delivery mede/operating indicator 

iiuminates steadily according to the 
delivery mode selected. 

* The audio prompt silences (if active). 
* An Advisory audio sounds repeatedly after 

15 seconds. 

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

* The "PAUSE" advisory continuously scrolls. 
* After? minutes, the "PRESS START 

prompt begins scrolling, Advisory audio 

ceases and Prompt audio begins. 

2. Press the START control to resume the 
infusion. 
+ The infusion is resumed. 
+ The "PAUSE" advisory extinguishes. 

Stopping a Primary Infusion (©) 

1. Press the PAUSE/STOP control twice. 
Operator information display shows "OFF 
n°, where "n" represents a count down 

timer. The display counts down from "3" to 
"1". After reaching "1%, the PO-1 
pump/coniroller powers down. 

- The infusion stops. 
= The delivery mode/operating indicator 

extinguishes. 
* Rate and VTBi displays go blank. 
* Active messages extinguish. 
« Active audia ceases. 

Titrating Rate 

1. Repeatedly press the £7) or ©) control to 
change the rate parameter in 1 or 0.1 mL/hr 
increments, or press and hold the ©] or 回 
control to scroll quickly ta a new rate 
parameter. 
+ Hate display will flash the rate as the 

selection changes. 
* Alter 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 Infusion ο 

1. Press the RATE contro! 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: 
[C or ES controls to change rate. 
+. The "SET RATE” message extinguishes. 
“ The new rate flashes on the display. 

3. Press the VTBI control to change VTBI. 
* The new rate displays steadily. 

+ The current decremented VTBI flashes on 
the display. 

» Afigr 5 seconds, "SET VTBI message 
begins scrolling. 

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

5. Press the START control. 

The new infusion parameters are 
confirmed, 

» The infusion resumes at the new infusion 
parameters. 

* The new VTBI cisplays steadily. 

Changing Delivery Mode During Infusion (РАС 
Mode unlocked) 

1. Press the P/C MODE control. 
* The delivery mode/operating indicator 

illuminates according to the new delivery 
mode selected. 

« The delivery modé/operating indicator for 
the previously entered delivery mode 
continues to flash. 

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

mode. 

Restarting an Infusion Following an “INFUSION 
COMPLTE-KVO" or "EMPTY CONTAINER-KVO" 
Advisory 

1. Press the PAS MODE control to change 
delivery mode, if a delivery mode change is 
desired. 
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2. Press the RATE control and use data entry 
controls to change rate. 

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

Software Release V6.xx and V7.xx 
All except PC-1 CE V8 xx 220Y. When ar 
ECO is connected, either the Rate or VTEI 
control must be pressed prior to pressing 
START te avoid confirming KYO as the new 
rate. 

4. Press the START control. 
> The new infusion parameters are confirmed 

and displayed. 
+. The infusion is started. 
» The "NFUSION COMPLETE-KVO" or 

"EMPTY CONTAINER-KV¥O" message 
extinguishes. 

a 

To View Total and/or Secondary Volume С; 
Infused 

1, Press the VOLUME iNFUSED control ance, 
* The Total Volume Infused will flash on the 

VTBI display for 8 seconds. 
* The "TOTAL VOL INFUSED" message 

scrolls once. 

2. Press the VOLUME INFUSED control twice 
while the PC-1 pump/controller is in Secondary 
mode. 
* The Secondary Volume Intused will Hash 

on the VTBI display for & seconds. 
» The "SEC VOL INFUSED" message scrols 

once. 

To Clear Total and Secondary Volume Infused [C] 

1. Press VOLUME INFUSED control, 
= The Total Volume Infused will flash on the 

WTB, display. 

Z. Press CLEAR control while Volume Infused 
dispiay is flashing. 
= The Total and Secondary Volume infused 

displays reset 16 "0", 

3. Press STARE control. 

Setting Up Secondary (Piggyback} Infusion 
With Dual Rates 

1. Set up the Primary infusion (using a check 
valve administration set) as previously 
described. The Secondary infusion may be set 
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10. 

11. 

13. 

15. 

up prior to or after starting a Primary infusion. 
Prepare the Secondary fluid container 

following accepted hospital procedure. 

Open the IMED SECONDARY administration 
set package, remove set, and clase clamp. 

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

Attach the needle to the Secondary set. 

Fill the drip chamber at least 2/3 full. 

Open clamp and prime the set. Close clamp. 

insert the Secondary set needie inte the upper 
iniection site on the Primary set. 

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

Open the clamp on the Secondary set. 

Press the SEC/PIGGYBAGK control. 
= Primary infusion continues unabated, 
s The SECG/PIGGY BACK 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 

scroll, 
* The "SET VTEl" message begins scrolling. 

Use the appropriate 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 VTEBI control. 

* The new Rate is confirmed and displays 
steadily. 

* The last confirmed VTBI flashes. 
« The "SET VTS" message continues to 

Scroll. 
* The "PRESS START" message begins to 

scroll, 

Use the appropriate data entry controls to set 

or change Secondary VTBI. 
* The “SET VTBI" message is cancelled. 
+ The new Secondary VTBI flashes on the 
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display. 
16_ Press the START control. 

« The new VTBI is confirmed and displays 
steadily. 

* The instrument operation changes to the 
Secondary infusion parameters, 

* The "SECONDARY" message begins 
continuous scrolling. 

* The SEC/FIGGYBACK indicator illuminates 
steadily. 

NOTE 

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

During Secondary infusien: 
* The Secondary VTBI decrements. 

* The Secondary volume infused increments 
(not visible). 

Upon completion of the Secondary infusion: 

The Changeover audio sounds (1 enabled). 
* The instrument switches over to the 

Primary infusion parameters. 

* The preset Primary rate and VTE display 
steadily on the cisplays. 

= The SEC/PIGGYBACK indicator 
extinguishes. 

* The "SECONDARY message extinguishes. 
* The "PRIMARY" message begins scrolling. 

NOTE 

if the Secondary VTSI parameter is set at a 
value less than the volume of fluid in the 
secondary container, there will be fluid 
remaining in the secondary container when 
the instrument changes over to 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 chamber both solutions will infuse 
simultaneously until the secondary set is 
empty. 

Viewing Primary Infusion Parameters During 
Secondary Infusion 

1 Press SECfPIGGYBACK control. 
e Primary RATE and YTB] parameters wil! 

flash on the respectiva displays for 6 
seconde. 

Changing Primary Infusion Parameters ГС; 

Buring Secondary Infusion 

Press the SEC/PIGGYBACK control. 

« The Secondary infusion continues 
unabated. 

“ The SEC/PIGGYBACK indicator flashes. 
* The last confirmed Primary Rate and VTR! 

flash on the displays. 
= The "SECONDARY" message is 

suppressed, 

= The "PRIMARY" message scrolls. 

Press the RATE control and use the data 
entry controls to change the Primary rate. 

The "SET RATE" and "PRESS START 
messages begin scrolling. 

* Last confirmed YTBI displays steadily. 
. Newly entered Primary rate value fiashes. 
= The "SET RATE" message is cancelled 

and "SET VIB!" begins scrolling. 

Press the YTBI control and use the data entry 
controls to change the Primary VTRI setting, 
* The last comirmed Primary VTBI value 

flashes. 
= The new Rate value displays steadily. 
« Newly entered Primary VTBI value fashes. 
* The “SET VTBI* message is cancelled. 

Press the SEC/PIGGYBACK control, 
» The new infusion parameters are 

confirmed, 
* The SECWPIGGYBACK indicator illuminates 

steadily. 
» The "SECONDARY message resumes 

scrolling. 
* The "PRIMARY" message is cancelled. 

Stopping a Secondary Infusion and Returning 
to Primary Infusion 

1. 

2 

3. 

Close Secondary set clamp. 

Press the SEC/PIGGYBACK control. 

Press the START control: 
* The Secondary infusion stops, 
+ The Primary infusion starts, 
* The Primary tate and VTBI display steadily 

on the respective displays. 
* Changeover audio sounds (if enabled), 
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All except PC-1CE V8.xx 2207. infusing Using 
an Empty Container Detector "A" (ECD) 

1. Set up a Primary infusion. 

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

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

4. Press the START control When an empty 
container is detected: 
= Audio prompt sounds. 
* The "EMPTY CONTAINER-KVO" message 

scrails continuously. 
* A KYO infusion is initiated. 
* The RATE display shows the KVO rate, 

Clearing Alanms 

1. Check the operator information display to 
determine the alarm condition. 

2. Rieter to the Operator Information Display and 
Alarm Response Procedures (Section 3.4) in 
this manual for the proper procedures for 

responding to 4 spezsfic alarm condition. 

TURNING OFF THE PC-1 PUMP/CONTROLLER 

1. Press the PAUSE/STOP contro! twice to 
terminate an infusion. 
= Operator information display shows "OFF 

nº, where "n" represents a count down 

timer. The display counts down from "5" 
[vZ.xx through v6-xx] or “3” [V7.xx and 
subsequent] to "1". After reaching "1", the 
PC-1 pumpécontroller powers down. 

+ The infusion stops. 

+ The delivery mode operating indicator 
extinguishes. 

= Active messages extinquish. 
= Active audio ceases. 

= Rate and ¥TBI displays go blank. 

NOTE 

To interrupt the power dawn sequence, 
press PAUSESTOP control on the keypad. 
To résume an infusion press START, then 
ensure the delivery mode/operating 
indicator is flashing, 
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Computer Control Operation 

At the instrument, press the COMPUTER 
CONTROLMONITOR switch. The 
Computer Gontrot indicator will extinguish 
and the MONITOR indicator will ikuminate, 
then proceed as above for non-computer 

operation.     

NOTE 

In the event of a hardware-detected mal- 
function (evidenced by constant audic), 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 
malfunetion can not be circumvented, the 
instrument will require technical personnel 
to silence the alarm and deactivate the 
electrical circuit. In the event of a software- 
detected malfunction, Le., a HELP message 
appearing in the operator information 
disptay, the PC-1 pump/controfler must be 
turned off by pressing the PAUSE/STOP 
control. 

Locking and Unlocking the PAS 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 - powerdown the instrument, 
simultanesusly depress the PAS MODE control 
and press POWER OW to initialize. The P/O 
MODE control will be restored to normal 
operation. 

Fractional/Titration Keypad Instruments 
Locking and Unlocking the MICRO Delivery 
Mode 

1. To Lock - With the instrument off, press and 
hold the tenths (0.1) key then press POWER 
ON. After initialization, release the tenths key: 

e "MICRO" message will scroll following the 
"SELECT PAC MODE" message or "PC-1 
Vx.xx" if P/C Mode jockout is invoked. 

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

= RATE and YTRI displays will appear in the 
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"0.0" format. 
To Unleck - With the instrument off, press and 
hold the tenths (0.1) key then press the 
POWER ON control. Following initialization, 

release the tenths key: 

* The instrument is now in UNIVERSAL 
mode 

* RATE and VTE! displays will appear in 
either the "0.0" or "0" format depending 
upon the Universal mode RATE and VTEİ 
parameters selected. 

Locking and Unlocking the MACRO Delivery 
Made 

1. To Lock - with the instrument off, press and 
hold the hundreds (100) key then press 
POWER ON. Following initializatton, reigase 
the hundreds key: 
» "MAGRO" message will scroll following the 

“SELECT PIC MODE” message or "PC-1 
Moa” if PAC Mode lockout is invoked. 

* "MACRO" message will cancel once the 
RATE control has been pressed. 

* RATE and VIBI displays will appear in the 
"0" format. 

To Uniock - with the instrument off, press and 
hold the hundreds (100) key then press the 
POWER ON control Following initialization, 
release the hundreds key: 
= The instrument is now in UNIVERSAL 

mode. 
* RATE and VTEI displays will appear in 

either the "0.0" or "0" format, depending on 

the RATE and YTBI parameters selected. 

Software Release V6,xx and Subsequent 

Locking and Unlocking the 10 PS1517 mmHg 
mode. 

1. To Lock - With the instrument off, press and 

hold the tens (10) key then press POWER ON. 
After initialization release the tens key: 
« “10 PSI" or "517 mmHg" (v8.43 only} 

message will scroll untif the START control 
is actuated. 

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

Software Release V7.xx and Subsequent 

Software Release v7.xx and subsequent 

A feature in the Setup Mode allows Pump mode 
occlusion pressure to be locked at 10 psi or 517 
mmHg (v8.13 only) tor 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 
$0 psi mode 0r517 mmHg (v8.13 onlyidisabled 
macroímicro mode MICAMAG 
Primary switchover alert mode enabled 
communications setup: 

serial F CODO 
baudrate 9600 
parity olf 
stophits 1 

accumulated Air in Line Section disabled 
(VB xx only) 

language selection english 

Press and hold the SETUP contro), then press 
POWER ON 

+ Following self test, "Setup PO-1 V7xx 
Press Setup Control” scralls 
continuously (7_xx identifies installed 
software release). 

Press SETUF control - “tamper-resistant 
mode" scrolls contihuously. 

* Press START - "enabled" or "disabled" 
displays statically. 

* Use the fc or © controls to select either 
“enabled” or “disabled” setting 

Press SETUP control - "P/C mode" scrolls 
continuously 

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

* Selected Delivery mode indicator 
illuminates. 

* Use the [다 or [E] controls to toggls 
between PUMP and CONTROLLER 
mode. 

» Use the [C] or [I] controls to select either 
"unlocked" or "locked" setting. 

Press SETUP control - “10 psi mode” or 
“517 mmHg" {v8.13 only) scrolls continuously 

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

* Use the fa or 回 contreis in select either 
enabled or disabled setting. 

Press SETUP control - "macro/micra mode" 
scrolls continuously 
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» Press START - "macro", "micro" or 

"MICG/MAC” displays statically. 
* Use the E or (5) controls ta select 

either “macro”, "micro" or "MIC/MAC”. 
Press SETUP control - “Primary switchover 
alert mode” serolis continuously 

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

+ Use the [0 or fl controls to select 
either “enabled” or "disabled". 

Press SETUP contral - "communications 
setup" scrolls continuously 

» Press START - “serial &" displays 
statically. 

* Use 1, 10, 100 and/or GLEAR/SILENCE 
controls to input serial number. 

« Press PAUSE/STOP - “baudrate” 
displays statically. 

* Use the ($) or E controls to select 
baudrate (170, 300, 600, 1200, 2400, 
4600 or $600). 

* Press PAUSE/STOP - “parity” displays 
statically. 

* Use the (O) or (E controls to select parity 
option (© [odd], E [even] or OFF) 

* Press PAUSE/STOP - "stopbits" 
displays statically. 

* Use the [5 or 思 controfs to select stop 
bit option (1 ог 2). 

Press SETUP control - "LANGUAGE 
SELECTION" scrolls continuously 

» Press STAAT - currenthy selected 
language displays statically. 

+ Use the fi) or [E] controls to select 
language option (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 to return te 

“tamper-resistant mode" option. 

NOTE 

P/C Mode, MICRO or MACRO and 10 psi! 
517 На (8.13 only) modes can Бе 
lockedfuniocked independent of the 
SETUP mode. 
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3.3.1.2 VersaTaper/AutoTaper Mode Operation 

Fracttonal Keypad/Series v5 006.101 Sofware 

VersaTaper Setup 

1. Ensure the PC-+ pump/cantroller is tumed off. 

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

3. When initialization is complete, release the 
VTEI control and check: 
“Following display of the "POA Voc 

message, "VERSATAPER: SETUP" will 
scroll. 

* Delivery mode/operating indicator will 
illuminate corresponding to the tast delivery 
mode selected 

= Rate and VTBI displays will show the last 
confirmed rate and VFBI for VersaTaper 
Step 01. 

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

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

4. Use the P/G MODE control to select the 
delivery mode (selection not available if P/C 
Moda lockout is invoked). 

5. Press RATE control: 
+ “SET RATE" message will scroll 
+ Last confined rate will flash in rate 

display. 

6. Use data entry controls to program rate for 
STEP:01 
* Entered rate will flash in rate display. 
* “STEP:01" will display staticaily on 

Operator information display. 

7. Press the VTBI control: 
= Last confirmed VTBI value will flash in the 

VTBI display. 
+ lf VTBI value=0, “SET VTBI" message will 

scroll 

8. Use data entry control te program VTEI for 
STEP:01. 

4. Press the START control: 
» "STEP:02" wii! display statically on the 

Operator Information display. 
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18. 

11. 

12. 

13. 

Repeat steps 5 through 9 for each of the 
VersaTaper Steps to be programmed. 

After all Steps are programmed, press 
PAUSE/STOP once: 
« Al STEP parameters will be confirmed. 
* Step 01 rate and VTSI values will display. 
= VersaTaper summary message will soro! 

"STEPS-xx, TOTAL VOL 30006 
DUŘATIOM:hh:mm." 

Press START control to sequence through the 
programmed steps to view and/or change any 
step parameters. To change à parameter use 
steps 5 through 8, as appropriate. 

NOTE 

To clear the current and all subsequent 
steps press the RATE control follawed by 
CLEAR/SILENCE to clear rate(s). Press the 
YTEBI control followed by CLEAR/SILENCE 
to clear YTEl(s). 

Press PAUSE/STOP twice to power down the 
instrument, 

« The VersaTaper infusion is stored anti 

ready to operate when the PG-1 
pump/cortralier is powered up. 

= If the instrument is powered down with all 

the VersaTaper steps set to Aate = O 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. 

Press the POWER ON control and check: 
* Normal initalization cycle is completed. 
= ‘VERSATAPER" message scrolls. 
* Step 01 rate and VTBI appear in ihe 

respective displays. 
* VersaTaper report message will scroll 

"5TEP:01" and "TIME LEFT:hh:mrm". 
* "PRESS START” message will scroll and 

audio prompt will sound. 

№ desired, press VOLUME INFUSED and 

CLEAR/SILENGE controls to reset Total 
Volume Infused to "0". 

Press and hold the PAC MODE control for at 

jeast one second, then release and press the 

START control: 

* VersaTaper infusion will begin. 

* Rate for current step will display, 

+ YTB! for current step will decrement. 

a "STEP:xx", "TIME LEFT-hh:mm" will scroll 

continuously throughout the VersaTaper 
infusion. 

» Total Volume Infused will increment (press 
YOLUME INFUSED to view). 

Software Release V6.xx and Subsequent 

The STEP 01 Rate and VTBI will display "O's until 
the P/C MODE control is pressed and held for the 
required one second. 

During YersaTaper Infusion 

Press RATE control to view each of the 
remaining VersaTaper steps in sequence (no 
changes can be entered}. The display will 
revert to the current step =8 seconds after last 
press of RATE control. YTBI control can be 
Pressed to cance} step viewing. 

Upon Completion of VersaTaper Infusion 
Audio prampt sounds. 

* “INFUSION COMPLETE - KYO" or 
"EMPTY CONTAINER - KYO" advisory 
Scrolls. 

+ A KVO infusion is iniated, 

To Exit VersaTaper Mode 

1. Press the PAUSE/STOP control twice to 
power down the instrument. 

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

3. The PG-+ pump/controlier will initialize in the 
normal infusion mode. 

Titration Keypad'Series v7.xx & Sub. Software 

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

5 Press the POWER ON contra) while 

simultaneously pressing and holding the WTEI 
control. 

+ "836.8" will show in both displays. 
» ο Vxxx" scrolls once across the operator 

information display. 
3. Release the VTBI control when the audio tone 

has sounded and "688.8" no longer shows in 
both displays. 

+ "VersaTaper Setup" will scroll. 
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NOTE 

ti "VersaTaper: Setup" does not scroll; repeat 
steps 1-3. 

» To activate VersaTaper Setup - press 2. 
START. 

Press VTEI to select "AutoTaper: Ramp Time" 4 
* “AutoTaper: Ramp Time” serolis on the 

operator information display. 4. 
+ To activate "AutoTaper Ramp Time“ - press 

START. 

Press VTBi again to select "AutoTaper: 
Setup” 
* “AutoTapen Setup” serolis on the operator 5. 

information display. 
= To activate "Auto Taper. Setup” - press 

START. 
6. 

Press VFBI again to select “AutoTaper: 
Patient" 7. 
* “AutoTaper: Patient" scrolls on the operator 

information display. 
= To activate “AutoTaper Patient" - press 

START. 

Press VTBI ence again to select Powerdown 
* *Powerdown" scrolls on the operator 

information display. 
«+. Press START to power down. 

NOTE 

¥TBI contrel may be pressed again to return 
to VersaTaper: Setup. 

NOTE 

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

VERSATAPER MODE 

Β 
To Set Up a VersaTaper Infusion 
1. Follow instructions listed above under To Enter 

VersaTaper or áutoTaper Mode and press 
START to enter VersaTaper Setup 
« The Pump defivery mode indicator 

illuminates. 
= Previously entered parameters for STEP 01 

will display. 

* "VERSATAPER: SETUP” will scroll. 

* "MACRO" or "MICRO" will scroll fi STEP DI 
parameters were entered in a previous 
program. 

” TO PSI" or “817 mmHg" will scroll if locked 
in. 

Press the RATE control and set the desired rate 
for VersaTaper STEP 01. 
* The "STEP: 01" advisor will display. 
Press the WTA] control and set the desired VTEI 
for VersaTaper STEP 01. 
Press the START control, 

* The "STEP: 01° advisory will be replaced by 
“STEP: 02" and previously programmed 
parameters for STEP O2 will display. (K STEP 
02 was not previously programmed, zeras will 
display.) 

Repeat instructions 2, 3, and 4 to program 
Versa Taper STEP 02. At the end of instruction 
4, the "STEP: 02" advisory will be replaced by 
"STEP: 93". 
Repeat this cycle to program VersaTaper 
STEPS 03 through 20, as required. 
Press PAUSE/STOP once to enter all 
programmed VersaTaper parameters. 
* STEP 01 rate and VTBI parameters will 

display. 
* The following advisones will scroll: 

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

b. "TOTAL VOL: (total VTBI for all STEPS 
programmed)". 

6. "BURATION: (tota! time in hours and 
minutes to complete all STEPS 
programmedy“. 

H 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, 4, and 4. 

NOTE 

To clear all parameters of the viewed STEP 
and afl subsequent STEPS to "0", prese 
RATE, CLEAR/SILENCE, VTBL 
CLEAR/SILENCE, and START. 

Press PAUSE/STOP a second time 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. 
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To Operate a VersaTaper Infusion 
1. 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 
Vaso” serolis once. 

« Audio tone sounds once. 
4 "----" appears in the rate and WTEI 

displays. 
* The "YERSATAPER” agvisory will scroll. 

3. If desired, press VOLUME INFUSED and 
CLEANSILENCE to clear the Total Volume 
Infused to "0" before beginning the VersaTaper 
infusion, 

4. Press and hold the P/C MODE control for at 
feast one second. 

+ STEP 91 rate and VTBI parameters will 
display. 

= "STEP: 01" and “TIME LEFT: xxx" will 
scroll. 

+ The “PRESS START" prompt will scroll and 
an audio tone will begin to sound. 

5. Press the START control. 
* The instrument will begin the VersaTaper 

infusion with STEP O1, and will continue 
through the STEPS of the program until the 
last STEP is completed. 

= The rate of the active STEP will display. 
* The VTE of the active STEP will decrement 
* "STEP: xx TIME LEFT: soc 

VEHSATAPER” will scroll continuously 
throughout the VersaTaper infusion. 

= The total volume 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 to 
the current STEP number and will display 
STEP parameters after approximately 5 
seconds, or press VTBI to cancel the viewing. 

Upon completion of the infusion: 
= An audio prompt Sounds 

* An “INFUSION COMPLETE - KYO” or 
“EMPTY CONTAINER - KVO" advisory 
scrolls. 

* AKYVO infusion is initiated and shown in the 
RATE display. 

* 4 VersaTaper infusion may not be restarted 
from the KYO state. 
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To Stop a VersaTaper Infusion 
1. Press PAUSE/STOP control twice: 

* "OFF 3" displays; “S" decrements to "1" and 
then the instrument powers down. 

To Resume a Versalaper Infusion 
1, Press POWER ON contro! to power on the 

instrument: 
* Folfowing initialization "VERSATAPER" will 

soroll. 
+ The RATE and YTRI displays will show 

* The operating indicator for the last selected 
delivery mode will illuminate. 

Press PIC MODE control for 1 second: 
+ The rate and VTBI for the last active Step will 

appear in the RATE and VTBI displays. 
“ “CONTINUE PREVIOUS INFUSION? Ť = 

YES La NO STEP xx TIME LEFT mona 
VERSATAPER" wilt scroll. 

* After 30 seconds, Audio prompt will sound. 

a. Press [O] to continue the previous infusion: 
« "YES" will appear in the VTEI display. 
« "PRESS START" will scroll. 
* After 20 seconds, audio prompt will 

sound. 
b. Press START control twice: 

* Previous infusion will resume from the 
point it was stopped. 

= "STEP: xx TIME LEFT: xxx 
VERSATAPTER?® will serail. 

= Pump mede operating indicator wii| flash 
or 

c. Press KD to 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 to begin a new 
Versa Taper infusion: 
+ "STEP: xx TIME LEFT: we 

VERSATAPER" will scroll. 
» RATE and VTEI displays will show the 

rate and WTBI for Step 01. 
« The pump mode operating indicator will 

flash. 

AUTOTAPER MODE (must be entered from 
VersaTaper: Setup using ΤΕΙ key} 

To Select AutoTaper Ramp Time 
1. Press START: 

* "ramp 20%" displays statically Lex = either the 
last selected ramp % or ine default value of 
8%). 
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* Use the £3 ori to increment or decrement 
ramp (74) between 6% minimum and 12% 
maximum. 

To o Setup an AutoTaper infusion 
Press VTBI control once: 

» "AutoTaper: Setup” serolls. 
Press START: 

* “SET YTB!" and "“AUTOTAPER: SETUP" 
scroll. 

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

illuminates. 
Press the VTBI control: 
* Last selected VTBI or "0" ffashes in the VTBI 

display. 
+ Use the data entry controls to set the VTBI 

{between 200 ml minimum and 7896 mL 
maximum). 

Press START: 
* Entered VTB! value displays steadily. 
* “SET DURATION® scrolls. 
* Last selected time factor Moca” displays 

statically altemating 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 scrails 

"DURATION: sex MAX RATE: xxx RAMP 
A: x 

NOTE 

Entry of a vdumejtime parameter that 
results in a maximum rate >350 mLhr will 
cause the "VOLUME/TIME ERROR: SET 
WTEI" message ta scroll 

Press PAUSE/STOP contral once to power 
down: 
* “OFF 3" displays; "3" decrements to "1" and 

then the instrument powers down. 

To Operate an AutoTaper infusion 
1. 

2. 

Prepare the infusion as described in the Primary 
infusion setup section. 
Press POWER ON to initialize ihe instrument: 
» "ABE." will display in both displays and 

“POA viJx or Subsequent" scrolls once, 
= Audio tone sounds ones. 

« PUMP delivery mode indicator illuminates. 
+ "...--" appears in both the RATE and VIBI 

displays, 
* "SUTOTAPER" scrolls. 

  

    

Press the P/E mode control to enable the 

START control for the AutoTaper infusion. 
Press the START control: 

RATE display dynamically shows the rate 
value for that increment of the ramp currently 
being envoked. 
VTBI display shows the total volume to be 
infused. 

STIME LEFT: xxx AUTOTAPER scroll 
continuously (the time display is dynamie and 
displays the actual time remaining}. 
The delivery mode operating indicater flashes 
fo confirm the infusion is in progress. 

To Stop an AutoTaper Infusion 
Press PAUSE/STOP control twice: 1. 
* “OFF 3° displays; "3" decrements to "17 and 

then the instrument powers down. 

To Resume an AutoTaper Infusion 
Press POWER ON control t6 power on the 
instrument: 

1. 

Following initialization, "AUTOTAPER" scrolls. 
RATE and VTRI displays show " 
Delivery mode operating indicator for the 
previously selected delivery mode iluminates. 

Press and hold Pi 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 xx:xx OF PREVIOLIE 
INFUSION? T=YE5 L=NO 
AUTOTAPER" will scroll. 
Alter 30 seconds, audio prompt will begin. 

Press (È) to continue the previous infusion: 
» "YES" will appear in the VTBI display. 
= "PRESS START" will scroll, 
* “CONTINUE LAST 000 OF PREVIOUS 

INFUSION? T=YES | = NO" will scroll. 
* After 30 seconds, audio prompt will begin. 

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

point il was stopped, 
+ “TIME LEFT: xxx AUTOTAPER™ will 

scroll. 
* Delivery mode operating indicator will 

flash 

or 

. Press to reset the instrument te the 
beginning of the infusion: 

* “NO” will appear ín the YTB! display. 
» "PRESS STAR?” will scroll. 

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

  3-21 
  

  
 





  

РС-1 
  
  

с. Press START to resume previous autotaper 
infusion: 

* The pump delivery mode operating 
indicator will flash. 

* "TIME LEFT xxx AUTOTAPER" will 
scroll 

or 

d. Press {to reset the instrument to the 
beginning of the infusion, 
» "NO" will appear in the VTBI display. 
* "PRESS START will seroll. 

* “CONTINUE LAST xx:xx OF PREVIOUS 
INFUSION? T= YES | = MO" will scroll. 

* After 30 seconds, audio prompt will 
sound 

e, Press START control once: 
* "SET VIBF will scroll. 
* RATE display will be blank. 
> VTBİdismay will show "----" 
* After 30 seconds, aucio prompt will 

sound. 
3. Fallow steps 3-6 in Section: Te setup and 

Operate an AutoTaper Patient infusion. 

T6 Exit the VersaTaper/AutoTaper Mode 
1. Press the PAUSE/STOP control twice, which 

will power off the instrument. 
2. Press the POWER ON coniral while 

simultaneously pressing and holding the 
GLEARSILENGE control until an audio tone 
has sounded. 

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

3.3.1.3 Battery Powered Operation 

The PC-1 pump/controtler will provide normal 
operation under battery power lor a limited period cf 
time for ambulatory use or as a backup to primary 
power in the event of a power interruption. Battery 
operating life can be extended by utilizing delivery 
rates with low motor current draw. The following 
Procedures are recommended for battery powered 
operation: 

i. Anew fully-charged battery will provide 5 hours 
gi instrument operation (delivery rate of 125 
mine). 

NOTE 

From a HELP BATTERY condition, recharg- 
ing requires 4 hours with the instrument 
Off, or 18 hours with the instrument 
operating at 125 mL/hr. 
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Any time a LOW BATTERY advisory is 
displayed, the battery should be fully 
recharged prior to subsequent battery 
powered instrument operation. 

Configure the pump for operation in the same 
manner as for normal operation {see para- 
graph 3.3.7.1). 

Actuate the POWER ON Control. All indicators 
and displays will react as in normal operation 
(see paragraph 3.3.1.1 e), except the Battery 
Operation Indicator wil! remain on. 

Install administration set in the pump. 

Set Delivery Moda, Rate and VTBI in the 
same manner as for normal operation. 

Press START Control. Battery operation 
indicator will flash. 

CAUTION 

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

oftware Release V6.xx and Subsequent 

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

+. 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, 
an elapsed time counter will initiate and after 5 
hours will signal a Timed Low Battery condition: 

"LOW BATTERY...” will scroll. 
» Audio prompt will sound. 
» Reconnecting AC power will cause time 

counter to decrement 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/Diagnestic Mode is incomorated 
inte the PG-7 pump/coritroller to provide biomedical 

personnel access to the diagnostic test routines. 
Entry inte the Maintenance Made is accomplished 
by performing the following procedure: 

1. Press and hold the COMPUTER CONTROL’ 
MONITOR switch while actuating the POWER 
ON control to initialize the instrument. 
«Assure all indicators illuminate, all 

segments of the RATE and VTBI displays 
illuminate (“885 8"); the operator 

information display remains blank. 
* "PC-1 Vaux” scrolls once across the 

operator information display {xxx 
represents the installed software version). 

Software Release v2.xx through vB.o 
* "maintenance Vx xx To Exit Press STOP” 

message scrolls continuously. 
Software Release v7oo and Subsequent 
+ "Diagnostics V7.xx To Exit Press <stop>" 

message scrolls continuously 
* Keyclick audio sounds ance. 

Fach actuation of the COMPUTER CONTROL 
MONITOR switch will sequentiatly step control 
from one test to the next in the following 
sequence: 

Software Release V2.xx and VS.xx 

Lamp Test with Audio 
Keypad Test 
Error Log Display 
Mator Homing Test 
Pump Test 
Serial Port Tests 
AC Voltage Display 
Input Port Display 
Communications Setup 
Language 
Powerdown Test 

Software Release V5.59 & V6.x~ 
Error Log Dispiay 
Pump Test 

A/D Voltage Test 
Input Port Display 

Communications Setup 
Serial Port Test 
Language Selection 

Software Release y7,xx and Subsequent 
Error Log Display 
Pump Test 

Motor Homing Test 
A/D Voltage Test 
Input Port Display 
Lamp Test 
Keypad Test 
Communications Setup 
Serial Port Test 
ROM CRC Display 
ROM Checksum Display (V7.xx only) 
Battery Data Display 
Audio Test 
Powerdown Test 

Each of these tests, when selected, is 

accompanied by a scrolled confirmation 
message on the Operator Infarmation Display. 

3. Each test is initiated by actuating the START 
control. The scrolled test identifier is replaced 
with a statically displayed test phase identifier. 
The PAUSE/STOP control is used to change 
test phases within a fest routine. Exiting from 
a subroutine joop is accomplished by È actuating 
the COMPUTER CONTROL MONITOR 
switch which selects the next test in the above 
listed test sequence. Detailed test procedures 
are found in Section 5 of this manual. 

4. Software Releases y2.xx through VAI 
Actuation of the PAUSE/STOP control while a 
test identifier is scrolling will interrupt the test 
sequence, skip the remaining tests and qo ta 
the powerdown test. 

Software Release vb. xx ONLY 
The Maintenance Mode can only be exited 
when the "Maintenance V6. 0 To exit press 
"stop" Message is scrolling by pressing the 
PAUSE/STOP control. 

Software Release v7oor and Subsequent 
The Powerdewn Test must be selected and 
STAAT control pressed to exit the Diagnostic 
made. 
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3.4 OPERATOR INFORMATION DISPLAY 
AND ALARM RESPONSE PROCEDURES 

In the normal operating mode, four types of visual 
displays are presented to the operater: prompts, 
advisones, alarms and maltunctons. Under certain 
conditions, itis possible for one or more types of 
messages to be active at he same time. Should 
this situation occur, the messages will be 

sequenced such that each message will display 
once before any message is repeated. The display 
of "Volume Infused" will take precedence over 
prompis and advisöries, but not over alarm or 
malfunction messages. 

Table 3-2 lists the StatusíAlarm Displays presented 
by the PG-1 pump/controller, identifies the probable 

cause and defines the recommended operator 
response. 

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

  
    

RATE and VTBI Displays 

Type Presentation 

1 0.5 sec fiash 

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) 

45 AUDIO ALERT SYSTEM 

The PC-1 pump/controiler 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 Status/Alarm Displays 

Condition'Display 

PROMPTS 

Cause Response 

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

PRESS START 
Audio - Prompt 
Visual - continuous scroll 

SET RATE 
Audio - Prompt 
Visual - continuous scroll 

SELECT P/C MODE 
Audio - none 
Visual - scrolls onge 

SET VTBI 
Audio - Prompt 
Visual - continuous scrali 

ADVISORIES 

initiates following actuation of 
the latter of RATE and VTBI in 
conjunetion with programming 
an iniusion, or 12 seconds after 
an alarm is cleared, or 3 min- 
utes after PAUSE is selected. 

Follows actuation of RATE 
contra, or f START is pressed 
with rate set to "0". 

Follows initialization sequence 
during instrument power up, if 
PIG Mode is not locked out. 

Follows actuation of ¥VTBI 
control, or if START is pressed 
with VTBI set to "0", 

Press START Control. 

Press RATE and sei rate toa 
non-2ero value. 

Select Pump cr Controller Mode. 

Press VTBI central and set ΤΕΙ 
to a non-zero value. 

An Advisory is a visual and audio alert to the instrument operator that an extraordinary, but non-critical 
condition exists, and operator action should be taken as scon as possible. 

SECONDARY 
Audio - (6 beeps when 

complete, when 
enabled) 

Visual - continuous scroil 

PRIMARY 
Audio - none 
Visual - continuous scroll 

INFUSION COMPLETE - KVO 
Audio - Prompt 
Visual - continuous scroll 

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

O 
Audio - Prompt 
Visual - continuous scroll 

LOW BATTERY 
Audio - Prompt 
Visual - continuous scroll 

Secondary infusion in progress. 

SEC/Piggydack 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 
220% or an ALL infusion 
complete using ECD. 

Empty container detected by 
ECD before programmed VTBI 
delivered, or when ALL infusion 
İS Used. 

5.8 #0.1Y threshold detected; 
=0.5 hour battery operating time 
remaining. 

None. 

None. 

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

Press PAUSE? STOP control 
twice or set up ancther infusion, 

Connect AC power cord to 
outlet. 
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Table 3-2. P£-1 Pump/Gontraller Status/Alarm Displays 

Condition Display 

ADVISORIES {cont) 

PAUSE 

Audio - Advisory (immedi- 

ately), Prompt {after 
2 minutes) 

Visual - cominuous scroll 

MAINTENANCE [v2 005.00 
xa] 
Audio - beeps once 
Visual - continuous scroll 

DIAGNOSTIC [v7.xx and 
subseguent | 
Audio - beeps once 
Visual - continuous scroll 

LOW FLOW 
Audio - Advisory 
Visual - continuous scrott 

TOTAL VOL INFUSED 
Audio - none 
Visual - single scroll 

SEC VOL INFUSED 

Audio - none 
Visual - single scroll 

Cause 

PAUSE/STOP Control pressed 
once. 

COMPUTER CONTROL? 
MONITOR switch pressed and 
held during Power Gn 
sequence. 

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

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

VOLUME INFUSED control 
actuated once. 

VOLUME INFUSED contro! 
actuated twice while in 
Secondary state. 

Fractional Keypad/Series VS5.xx, and Subsequent Software 

MICRO 

Audio - попе 
Visual - scroll 

MACRO 

Audio - none 
Visual - scroll! 

VERSATAPER 

Audio - none 
Visual - scroll 

VERSATAPER: SETUP 
Audio - none 
Visual - scroll 

STEP: 

Audio - none 
Visual - static 

Instrument has been initialized 
in the MICRO delivery mode. 

Instrument has been initialized 
in the MACRO delivery mode. 

Instrument is operating in the 
VersaTaper delivery mode. 

Instrument has been inftialized 
in the VersaTaper Setup mode. 

Identifies the VersaTaper step to 
be programmed. 

Response 

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

BO NOT USE ON PATIENT, 
Fer use by biomedical 
technician only. 

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

Remedy cause of Low Flew 
condition or raise IV bottle. 

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

None {Numeric value in VTBI 
display is Secondary solution 
volume ONLY). 

Fractional rate and VTBI 
parameters are accepted by the 
instrument. 

Integer rate and VTBI 
parameters are accepted by the 
instrument. 

None. 

Versa Taper steps 1-20 can be 
sequentially programmed for 
rate and VTEI, 

Enter rate and VTEI values for 
the step identified. 
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Table 4-2. PC-1 Pump/Controller Status/Alarm Displays 

Condition/Display 

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

DURATION Ehh: mn 

Audio - попе 

Visual - continuous scroll 

{Versa Faper Report) - STEP:xx, 
TIME LEFT-hh:mm 
Audio - none 

Visual - continuous scroli 

Cause 

After programming the desired 
VersaTaper Steps, the PAUSE/ 
STOP control was actuated to 
enter and summarize 
VersaTaper program. 

instrument has been powered 
up in the YersaTaper operate 
made. 

Software Release Vé.xx and Subsequent 

70 psi or 517 mmHg (v8.13 
only) 

Audio - none 

Visual -scrolls until START 
or COMPUTER 
CONTROLMONITOR 

switch is pressed 

Pump mode is locked into 10 +2 
psi occlusion detection. 

Software Release V6.2x through VE dx 
ON BATT 

Audio - none 
Visual - flashes twice every 

20 seconds 

instrument is operating on 
battery power. 

Software Release V6.ax and Subsequent 

LOW BATTERY... 
Audio - Prompt 
Visual - continuous 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 l=NO 
STEP: xx TIME LEFT: xxx 
VERSATAPER 

Audio: none 
Visual continuous scroll 

CONTINUE PHEVIGUS 
INFUSION? T=YES dano 

Audio: none 
Visual continucus scroll 

yes 
Audio: none 
Visual: static display 

no 

Audio. none 
Visual: static display 

VersaTaper infusion has been 
reentered after an incompleted 
Prior infusion. 

The Yes option to continue the 
previous infusion has been 

selected, 

The Yes opticn to continue the 
previous AutoTaper/Versa Taper 
infusion has been selected. 

The No option to discontinue the 
previous AutoTaperVersaTaper 
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 
increased, 

Connect AC power cord to a 
suitable AC power source. 

Connect the instrument to an 
AG power source. 

Use the or E controls to 
continue of discontinue previous 
infusion. 

None. Pressing Y will change 
the séléction from continue to 
discontinue. 

Press START to resume 

previous infusion. 

Press START to begin a new 

infusion. 
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Table 3-2. PG-1 Pump/Controller Status/Alarm Displays 

GonditioniDis play 

ADVISORIES (cont) 

AutoTaper: Ramp Time 

Audio: none 

Visual: continuous scroll 

ramps xX 

Audio: none 
Visual: static display 

AutoTaper: Setup 
Audio: none 
Visual: continuous scroif 

AUTOTAPER: SETUP 

Audio: none 
Visual: continuous scroll 

SET CURATION 
Audio: none 
Visual: altemating scroil 

DURATION cocoa MAX RATE: 
ххх RAMP 9: xx 

Audio: none 

Visual continuous scroll 

AUTOTAPER 
Audio: none 

Yisual: continuous serolí 

TIME LEFT: xxx 

AUTOTAPER 
Audio: none 

Visual: continuous scroll 

CONTINUE LAST xx:xx OF 

PREVIOUS INFUSION? T=YES 

J=MO AUTOTAPER 
Audio: none 

Visual: continuous scrali 

AutoTaper: Patient 
Audio: none 

Visuak continuous scroll 

enabled 
Audio: none 
Visual: static display 

Cause 

AutcTaper Ramp Time setup 
mode has been selected. 

Auto Taper ramp%s selection 
mode is enabled. 

AutoTaper setup mede has 
been selected. 

AutoTaper setup mode has 
been enabled. 

AutoTaper setup mode is ready 
for infusion duration input. 

AutoTaper Setup summary 
message. 

РС-1 sump/controller is ready or 
operating in AutoTaper mode. 

PC-1 pump/controller is ready or 
performing an AutoTaper 
infusion. 

AutcTaper infusion has been 
reenterec after an incompleted 
prior infusion, 

AuteTaper Patient mode enable 
has been selected. 

AutoTaper Patient mode has 
been enabled. 

Response 

Press START to enable ramp 
time (%) selection. 

Use [05 or E2 to select ramp % 

(between 6 and 12%, default 
setting 8%). 

Press START to enable 

selection of AutoTaper infusion 
parameters. 

Use infusion parameter entry 

controls to program AutoTaper 
infusion. 

Use "70" and or "1" controts to 
set duration (between 1 and 24 
hours}. 

None. Press PAUSE/STOP to 
exit AutoTaper: Setup. 

lf in ready condition, press and 
hold PIG MODE controf for 1 
second: then press START. 

None. 

Use the İĞİ or controls to 
continue or discontinue previous 
infusion, 

Use İZİ or KJ controls to enable 
or disabie AtttoTaper Patient 
infusion mode. 

Press VTBi, then START io exit 

AutoTaper: Patient setup mode. 
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Table 3-2. PC-1 Pump/Controller Status/Alarm Displays 

Condition/Display 

ADYISORIES {cont} 

disabled 

Audio: none 
Visual: static display 

VOLUME/TIME ERROR: SET 
VTEI 

Audio: none 
Visual continuous scroll 

ALARMS 

Cause 

AutoTaper Patient mode has 
been disabled. 

Volume and/or time input 
resulted in a max rate +350 
mL/hr. 

Response 

Press VTBI, then START to exit 
AutoTaper: Patient setup mode. 

Press VTBI control to re-enter 
volume and/or time parameter. 

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

CHECK IV SET 
Audio - Alarm 
Wisual - continuous scroll 

CLOSE DOOR 
Audio - Alarm 
Visual - continuous scroll 

FLO-STOP OPEN/CLOSE 
DOOR 
Audio - Alam 
Visual - continuous scroll 

All except PC-1CE У8.хх 220\. 
CHECK ECD 
Audio - Alarm 
Visual - continuous scroll 

AIR IN LINE 
Audio - Alarm 
Visual - continuous scroll 

OCCLUDED-PATIENT SIDE 
Audio - Alarm 
Visual - continuous scroil 

OCCLUDED-FLUID SIDE 
Audio - Alam 
Visual - continuous scroll 

OCCLUDED 
Audio - Alarm 
Visual - continuous scroll 

Administration set missing or not 
properly installed, 

Door open while infusing with 
Flp-Siop in no flow position. 

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

START cantrol actuated with 
VTSI set to ALL and ECD has 
become disconnected or failed. 

AIL sensor activated during 
infusion or KO 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 
volumetric deficiency exceeds 
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 
rofler clamp on administration 
set, then silence alarm, 

Silence alarm, connectrepair 
ECD, ar set VTRÍ to a para- 
meter (not ALL), press START. 

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

Silence alarm, Clear occlusion, 
press START control. 

Silence alarm, clear occlusion, 
press START control. 

Silence alarm, clear occlusion, 
press START control. 
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Table 3-2. PC-1 Fump/Gontraller Status/Alarm Displays 

Condition Display Cause 

ALARMS (continued 

PARTIAL OCCLUSION-FLUID Reduced pressure detected in 
SIDE the proximal! tubing resulting 
Audio - Alarm from partial filling of the pumping 
Visual - continuous scroll chamber while infusing in Pump 

mode. 

Software Release V6.xx and Subsequent 

COMM CABLE Communications interface cable 
Audio - alarm is disconnected. 
Visual - continuous scroli 

COMM TOUT Communications timeout has 
Audio - alarm occurred. 
Visual - continuous scroll 

KYO Communications cable 

disconnected or timeout has 
occurred while infusing. Infusion 
continues at KYO rate. 

Audio - alam 
Visual - continuous scroll 

MALFUNCTIONS 

Response 

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

Reconnect communications 
cable. Press COMPUTER 
CONTROL/MONITOR switch, 
PAUSE or START to resume 
infusion. 

Press COMPUTER CONTROL! 
MONITOR switch te change 
instrument to MONITOR, 

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

A Malfunction condition is signaled by an audio alert; pumping stops and an Error Log message is recorded. 
Software detected malfunctions are accompanied by a visual "HELP" message. No visual messages 
accompany hardware detected malfunctions. Instruments experiencing harcware malfunctions must be taken 
out of service and the meifunctions must be corrected by a qualified biomedical technician prior to retuming 
the instrument to service. 

5.5 +0.1Y threshold detected; 
pumping stops. 

HELP BATTERY 
Audio - Malfunction 
Visual - continuous scroll 

Software detected malfunction - 
system failure, pumping stops. 

HELP INTERNAL ERROR 
Audio = - Malfunction 
Visual - continuous scroll 

Hardware detected malfunction, (SYSTEM FAILURE) 
pumping stops. Audio ~- Malfunction 

Visual - None 

Press PAUSE/STOP to power 
down the instrument: if unable 
press POWER ON to interrupt 
power, Plug AC power cord into 
an AC power source, then re- 
inibalize: the instrument. 

Press PAUSE/STOP control to 
shut off electrical power. 
Replace instrument. 

Press POWER ON Control to 
reset eiectrical 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 electricat/electronic 
subsystems of the GEMINI PC-1 Volumetric 
infusion Pump Controller. The material iz 

presented in a manner and format that is 
complementary to 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, 5 and 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 elactricalfelectronic 
central circuits and operational displays. The 
électical theory of operation is described in 
reiation to the Functional Block Diagram depicted 
in figure 4-2, and can be best understood by 
foliowing the description on the logic diagrams, 
display board schematic and interconnect diagram. 

4.2 MECHANICAL OPERATION 

The following material is presented in a 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 occur during 
instrument operation is not possible with the 
pumping mechanism and strain beam instailed in 
the PC-7 pump/controller. However, by reading 

the following text while referring to the appropriate 
figures, a thorough understanding of the 

instrument's mechanical operation can be acquired. 

4.2.1 Physical Description 

42.1.1 Pumping Mechanism 

  

    4-1 

The pumping mechanism assembly consists of 
three principle subassemblies: the stepper motor, 
the camshatt/pumping finger housing and the 
motion sensor (see Figure 4-1}. The stepper motor 
drive shaft is connected to the camshaft by a 
flexible coupling. The encoder wheel of the motion 
sensing assembly is connected directly to the top 
of the camshaît. The camshatt is configured with 
12 vertically staged cam lobes. The eccentric axis 
of each lobe is offset 30° counterclockwise from 
the lobe directly above. This positioning provides 
full forward traved for each pumping finger 
sequentially from top to bottom 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 5/6" to accommodate a strain bearn 
type prassure sensor. 

42.4.2 Strain Beam (Pressure Transducer) 

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

4.22 Functional Operation 

4221 Pumping Mechanism 

In the Normal operating mode, the PC-1 
pumpcontroller is initialized when the POWER ON 

control is actuated. The pumping mechanism 
begins operating when an administration set is 
installed, infusion parameters are programmed and 
the START contral is actuated. A stepper motor is 
directly coupled te a camshaft which actuates the 
pumping ingers. Stepper motor speed is variable 
and itis driven at a speed proportional to the rate 
programmed for the infusion. Volume to be infused 
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Figure 4-1. FC-1 Pumping Mechanism 

(VTBI) is a function of the total number of steps 
issued to the motor for a programmed infusion 
rate, An encoder wheel attached to the camshaft 
and a motion sensor mounted on the pumping 
mechanisms top plate assembly provides the 
electronic control systera 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 sels Flo-Stop ts opened. The 
pumping segment tubing is compressed between 
the fully extended pumping finger and the door 
platen, thus preventing free flaw. The pumping 
mechanism is started following actuation of the 
START control when performing normal 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 varied as necessary to 

dampen the inherent nomtinearity of peristaltic 
Purmping mechanisms and produce 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 zone within the administration 
set's pumping seqment (see Figure 4-1) which 

creates positive pressure on the outlet side (distal 
end) of the tubing set. The elastomeric resilience 
of the pumping segment tubing causes it to return 
to its cylindrical shape as each of the pumping 
fingers recede from the extended position. This 
reshaping creates a vacuum in the proximal tubing 
and causes fluid from the IV solution container to 
refil the tubing. This peristaltic-like action results 
in a constant, controlled flow of IV solution from the 
container to the patient. 

During each pump cycle, between motor steps 62 
through 7/, the strain beam senses the hydrostatic 

pressure in the fluid column above the strain beam. 
jn the event there is restricted flow in the tubing 
between the fluid container and purmp and the 
tubing can not refill completely, the strain beam wil! 
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-FLUID SIDE or 
OCCLUSION-FLUID SIDE condition when in the 
Pump mode. 

In the Controller mode if the pressure differential 
between patient and fluid container drops to less 
than 6 inches (0.22 psi; 1.7 kPa) of water pressure, 
the pumping mechanism will stop. The micro 
Processor monitors the duration cf a low flow 
condition and then automatically increases the 
delivery rate, up to a maximum of 10% above the 
Programmed rate. Pumping resumes once the fluid 
container to patient pressure differential equals or 
exceéds 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 
How and bring the actual volume infused in line 
with the programmed infusion parameters. Once 
the pump has completed this catch-up cycle, the 
delivery rate reverts tc the programmed rats. 
Should the low flow condition persist for more than 
1 minute or the calculated time necessary ta 
compensate for the under-infusion condition 
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ACCESS DIA 
PLATEN 

pes ADMINISTRATION SET 
ANGER POAC SEGMENT 

GLAM TRANSDUCER 
ASSEMBLY HOUSING 

TERES 
SECTION 

Figure 4-3.Cross Section of Strain Beam Assembly 

exceeds 30 minutes, the instrument will enter an 
Occlusion alarm condition. 

During each pump cycle, between motor steps O 
through 20 and 120 through 198, tře strain beam 
measures 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 beam will sense increasing pressure 
and when a predetermined threshoid is exceeded, 
the instrument will invoke either an OCCLUSION 
{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 tha strain beam from 
reading distal or proximal pressure). 

4.2.22 Strain Beam (Pressure Transducer} 

When the pumping seqment of a primect admini- 
stration set is installed in the PC-1 pumping 
chamber and the access door is closed, the strain 
beam will sense the pressure in the tubing. Actual 
pressure values are a function of pumping finger 
position within a pump cyclé and the hycrostatic 
pressure in the tubing at the time of measurement. 
Typically 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 resuit 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 fluid column will result in contraction of 

    

the tubing diameter with a resultant negative 
defiection of the strain bearn and reduction in the 
potential measured across the bridge circuit. 

4.3 ELECTRICAL/ELECTRONIC OPERATION 

An understanding of the electricalelectranic 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 

integerFractional Keypad Instruments 

The PG-1’s electricalfelectronic subsystem is 
operated and controlled by a logic subsystem 
employing an Intel 8097BH 18 bit microcontroller 
with an integral A/D converter. The logic sub- 
system includes a programmed memory containing 
the instruments operating code; a non-volatile 
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 
subsystem components and instrument hardware is 
functonally depicted in the Logic Block diagram, 

Figure 4-2. The electrical interconnection of fhe 

instruments components is shown in Figure 44. 

The memory accessible by the main processor 

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 i/O, 4096 bytes to external HAM 

(Variable, Stack and NVRAM memory) and 56K 
bytes to extemal AOM (Program and Data 
Memory). Figure 4-22 shows the Microprocessor 
system interconnection. 

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

Titration Keypad Instruments 
The PCs alectrical/electronic subsystem is 
operated and controlled by a logic subsystem 

employing an Intel 80C196KB 16 bit microcontroller 
with an integral A/D converter. The logic sub- 
system includes a programmed memory containing 

  

  
 



 
 

  

PC-1       
HO 

L
A
S
 

NO 
S
l
 

 
 

 
 

 
 
 
 
 
 

 
 

 
  
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 

 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 

    
 
 

 
 

 
 

 
   

 
 

 
 

  

 
 

  
 
 

   
 

 
 

    

    

 
 

  
 
 

 
 

      
      

ы
ы
ы
 

P
_
 

d
l
 
—
 

一
 

一 和 
=
 

— 

"
—
 

ild 
—
 

一
 

一 jw 
一
 
一 

—
 

[JA 
—
—
 

A
 

y 
—
 

M
L
M
 

cECSH 
er a o | 

    
ビー 

О
М
О
Н
 

В 
F
i
 

+
 

7 
ー
ー
 

G
O
T
 

J
E
T
 
A
N
 

SL 
ef 
t
l
 

7
 

 
   

 
 
 
     

 
 
 
 

      
 
 

 
 

 
 

 
 

  

 
 

 
   

 
 

    
  J
E
 

| 
ç
 

| 

jsp 
E EE + 

A
M
E
 
Y
H
 'ῆ 

 
 

 
   

2 I
N
D
O
R
 

L
e
d
 Mi 

기보 

  
#0 L

J
I
N
N
G
I
 

003 

—
 

d
a
 
-—-] 

q 
| 

一 和 La 
站
 

一 上 
P
 

131 
DIO 

€ 
— 

MI 
ロ
コ
 ュ
ー
 

E | 
-
-
 

AS 
+ 

  
bi 

 
 

del 
IND 

me) 
Ç
i
ğ
 

| 
Bl 

O
h
o
 

Н
Е
!
 

A
 

O
S
 

ň
ě
|
+
 
—
T
 

$+ 

Al 
Ag+ 

M
E
L
 

gel 
A
Z
I
 

다
며
 

fe 

LI 
AS+ 

一 ~ 
LI 

ур 
qua 

トキ ー
ー
ー
 

人 
+ 

al 
ON 

gl 
ze 時 - ロ NQ 

dyalh 
ad 

quon 
lie 

SI 
S
Å
 

à 
| 

O
r
H
 
A
A
S
 

Y
O
L
C
H
 

Ro 
Q
r
a
l
k
 

=| 
LF 

ri 
—
—
 

Y 
031 

E
M
 

Pil 
BCH 

J
A
M
O
 
B
O
L
O
 

F
D
 
A
a
 

—
 

BE 

cl 
3 

037 
S
M
 

ELI 
Br 

H- 
』 ロ 

ΤΗ 
1ОНЯ 

25+ 
一 和 | 

fe 
z
h
 

13553 
iz, 

vel 
a
n
a
 

LISA 
Amat) 

se 
LI 

SONY 
NOI 

Li 
s
e
l
l
 

uso 
ans 

—
]
 

fe 
DI 

ー
ー
ー
ー
 

K
L
 
A
W
G
 
=
 

C
L
 

플
로
 
타
노
 

o
x
]
 

O
n
a
 

개
 

[
도
 

6 
ΕΠΗ ΣΟΝΙΑ 

6 
Ez 
一
 

110 
319 

——1] 
64 

| 
E 

CR 
9 

az||— 
ana 

qua 
ez 

ch 一 
i 

HZ 
A
G
+
 

= 
1 |

|
—
—
—
 
Z
n
a
m
 

iş 
Е
А
О
 

Ag+ 
T
 

EZ 
5 
|
|
—
 
о
м
 

ς 
azi— 

ano 
AST 

«
L
E
 

7 
= 

AG 
+ 

t 
ALT- 

O
O
S
 

T
H
A
 

^ 
0. 

—
 

L 
一
 

Na 
é 

21 
Shi 

386415 
Q
I
I
T
r
I
 

—
 

 İglk 
a
p
 

KMODLÁHS 
— 

LI 
LT | 

yoswas 
LT 

192 
aN 

4000 
一 一 

é 
m
 

n
e
 

333 
ΕΝΙΨΗ 

OL | 
3H 

—
 

он 
ЕЕ 

9231 
S
A
A
 

L 
837 

D
u
n
n
 

Е 
АИ 

8 
ー
ー
 一 

N
 

っ
 

N 
— 

| 

7 
DIN 

40004 
8 

“< 
"
ν
α
 

ー
 

| 
8 

- 
Las 

GO ロ 
4 

-
一
 

om 
é 

G 1
0
1
0
 

3'54| 
3 

af 
Lr 

—
—
 

9
1
5
 

ly: 
oo 

5 
A
G
E
N
 

; 
N
a
 

T
u
.
 

; 
2 
Щ
е
 

И
С
 

ー
ー
ー
 デー 

"n 
+
 

MA —
—
 

Lo 
PAGANA? 

| 
+ 

Wy 
î 

AS E
T
A
 

- 
v 

L_ 
po 

ICM ーーー] 
HOIOK 

도 
J
i
.
 

—
 

| 
—
 

f
o
 
Č
H
 

一
 一
 
一
 

Y
a
d
 

i 

z 
a 

İ
Ş
L
E
 

fe 
zo 

Inn 一
 

cu 
| 

pr 
К
Н
 

10 
104 

—
—
 

Er 
эн—- 

38 
DK 

45 
[S 

Do 一
 

κ
α
 

+ 
+ 

ана 
—
—
—
 

van 
l
a
l
l
a
 

с 
μ
α
.
.
.
 

Е
 

二
 

一 go 
一
 一
 

E 
JÍ- MI 

4
O
S
N
I
S
 

— 
| 

NOLOM 
| 

Nl 
O
}
—
H
 

1 
L 

gi 
一
 

_ 
or 

Er 

Ε
μ
.
.
.
 

UHVOR 
υπο] 

qdyw09 
Alddn5 

HIMCd 

Figure 4-4. PC-1 Pump/Controller Interconnect Diagram 
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Figure 44a. PG-1 Pump/Controller (220V) interconnect Diagram      
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Figure 4-5, Microprocessor Timing Waveforms 

the instruments operating code: a non-volaiile 

memory for retention of programmed infusion 

parameters, esror log storage and general system 
use; a logic decoder to define memory space, 

implement ready logic, decode sensor strobes and 
controls audio, The interaction 더 the logic 
subsystem components and instrument hardware is 
functionally depicted in the Logic Block diagram, 
Figure 4-2 or 4-28. The electrical interconnection of 

the instruments components is shown in Figure 
4-4 (1104) and 4-da (2204). 

The 80C196KB's architecture implementation uses 

a lingar non-segmented address scheme, Le,, data 
memory, program memory and VÔ share the same 
address space. The maximum address range is 
64K bytes and since the program is larger than 
64K, a bank switching scheme is implemented in 

    4-7 

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

4.32 Functional Operation 

Integer/Fractional Keypad Instruments 

A 11.0592 MHz crystal external to the 
microcontroller provides the master clock signal. 
The microprocessor timing waveforms are shown 
in Figure 4-5. 

Titration Keypad Instruments 
A 12 MHz crystal extemal to the microconiroller 
provides the master clock signal. The 
microprocessor timing waveforms are shown in 
Figure 4-5. 
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4.3.2.7 Power OnPower Off Subsystem 

The Power On subsystem is incorporated into the 
Logic and Power Supply Boards and includes an 

interface through the Display Board to the Kaypad. 
The Power On functional schematic is shown in 
Figure 4-6, 4-24 or 4-24a. When the POWER ON 

switch is actuated, +5Y pag, is applied via connector 
J1,5 Ihraugh a filter to pin #32 (v2 045 xw6. xx) or 
pin 30 [v7.x_vBocx] on the EPLD. Within the 
EPLD, the PWRONW signal is gated with 3 system 
inhibit signals. If satisfied, the EPLD outputs a 

relay drive signal that turns on Q10 on the Power 
Supply Board which closes relay K1 and applies 
power to the instrument. Approximately 500 ms 
later, the time constant circuit (CAH3, C19 & R20} 

disables the gate within the EPLO which in turn 
disables the POWER OW swiich. (For the Titration 

Keypad Instruments, R9 and C10 are connected 
to U1-12, 13 to create a delay at V1-11 which 
disables the gate within the EPLO which in tum 
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 4-244}. When the instrument is 

in the power off state, the EPLD logic continuously 

strobes the door sensor. If open, a door open 

signal is sent to the EPLD which turns on 
ау 2 хх. кк .хх] ог СУЗ[У7 хх В хх ап 
powers the siide clamp assembly. If the slide 
clamp detector senses an open Flo-Stop, the 
EPLO will output a relay driver signal te tum on 
instrument power and the microprocessor will 
activate the FLO-STOP OPEN / CLOSE DOOR 
alarm. 

4.32.3 5 Volt Protected Subsystem 

Fhe 5 volt protected circuit is comprised of 

components located on the power supply and logic 
boards (see Figure 4-7). Two +5 volt backup 

sourtes are inherent in the system are OF'd 

together on the logic board and are called +5 voli 
protected. The source 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 regulator which regulates 
the main battery and a backup NiGad 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 Ui6 (US on 
titration) and has a low output when battery is 
25.25 volts. When the battery voltage drops below 
5.25 volts, the output of the comparitor goes high, 

disabling strobe functions in the EPLD and 
preventing the ability of the instrument being turned 
on. Battery voltage is also supplied through diode 

{CR17) {B12 on titration) to the Voltage Regulator 
{19} {(4 on titration). Voltage regulator output 
powers RAM (U9) (UZ on titration}, the EPLD 
(U5) and the audio circuit, In addition, regulátor 
output is supplied to the Power On switch, the 

pass side of the door sensor transistor (014) 
(MOSFET 012 on titration) and the AIL board 
power transister (O2)(Q13 on titration). The NiCad 
battery on the logic board provides a battery test 

signal to the microprocessor's A-D converter. The 
NiCad battery's charge level is monitored by the 
8097 [BDC196KB on titration} processer cn one of 

iis A-D operations. 

4.3.2.3а 5W Power Supply (-7023 Power Supply 
Board) 

The SV power supply regulates the unswitched 
battery voltage to 5VDC to provide the +5V 
protected voltage for НАМ backup and system 5Y 
when applied to relay K1. Op amp U6 compares 
the voltage at U6-3 with the precision 2.5 volt 
reference at 6-2 established by CR24. When 
these two voltages are not equal, the cutput of U6- 

1 to the gate of FET Q15 is adjusted to equalize 
the voltages at U6-2,-3. Since the FET output 
voltage is halved before being applied to UG-3, the 
FET output will be SV when U6-2,-3 are equal. 

System current is monitored by comparing the 

voltage drop across R23 with a fixed voltage of 

0.1V formed by R21 and A25. If the voltage drop 
across R23 ever exceeds 0.IV (2 amps) the output 
of US-7 goes high forcing U6-3 above 2.5¥ which 

tums off FET (215. 
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Figure 4-6. Power ON/OFF, Auta Power On and Sensor Si¢nat Functional Schematic [v253005.1006_xx]     49 
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The 5 ¥ output fram FET 215 is divided down by 
R27 and R18 and compared by U2-5, and -6 with 
a 2.5 Y reference. If the 5 V output ever exceeds 
5.45 V, the output of U2, pin 7 is set low, turning 

off relay K1 through @9. Thus, the instrument will 
either net power-up or will automatically shut down 
with an audio alarm, if the 5 ¥ power supply is 
defective, 

Titration Keypad Instruments 

The 5 volt power supply regulates the battery 
voltage to 5 volts OC. Op amp Ué compares the 

voltage at U6-3 with the precision 2.5 volt 
reference at U6-2 established by CR24. When 

these two voltages are not equai, the output at U6- 

1 to the gate of the extemal 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 R49 and R50), the resultant output voltage will 
Бе 5 VDC when (4-2, -3 are equef, Turning off the 
5 volts is accomplished by removing the SW BATT 
signa! which supplies the current to reference 
CR24, When SW BATT is removed, the 5 volt 
output reguiates at “O" volts, thus shutting down 
the system. 

8 voli system current monitoring is accomplished 
by comparing the voltage drop across R23 with a 
fixed 0.1 VDC formed by divider R21, R25. tf the 
voltage across R23 ever exceeds 0.1 Volts (2 
amps), the output of 4-7 goes high forcing U4-3 
above the 2.5 volt and tums off the extemal FET. 

The 5 volt output is divided down by A18 and A27 
and compared by U2-5 and -6 with another 2.5 volt 
reference {CR25). If the 5 volt output ever 
exceeds 5.45 VDC, the output of U2-7 is set low 
turning off FET O27 via G9, This has the effect of 
turning off the SW BATT voltage. The instrument 
will thus power down fwith an audible alarm) if the 

5 voit power supply is defective. 

4.3.2.4 #12 Volt DG 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 a LM3578 switching regulator. 
Battery is supplied to transformer (TS) at pin #2. 
Pin #5 of the transformer primary winding is routed 
to regulator (U5) pin #6 the collector of the internal 
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pass element. When the transistor is tumed on, 
energy is stored in the primary of T3 unti! US turns 

off the transistor. The voltage induced in the 
transformer's secondary is blocked by diodes 
CA14 and CRTS. When the transistor is turned 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 C19. The charged capacitors provide +12 and 
-12 volt outputs. These outputs are monitored by 

R23 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 
differential across the transformer output terminals. 

Titration Keypad Instruments ONLY 

4.3.24a +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 implemented with a LM3578 switching 
regulator. Battery is supplied to transformer (T3) at 
pin #2. Pin #5 of the transformer primary winding is 

routed to reguiator (U5) pin #6 the collector of the 
intemal pass element. When the transistor is 

turned on, energy is stored in the primary of T3 
until U5 tums off the transistor. Tha voltage 

induced in the transformer's secondary is blocked 
by diodes CAT4 and CA15. When the transistor is 
turned 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 CRI5 
charging capacitors C13 and C19. The charged 
capacitors provide +8 and -& volt outputs. These 
outputs are monitored by R23 and R23 

respectively and are fed back into the chip-resident 
comparitor which adjusts the duty cycle of the 

transistor to maintain a 24 volt differential ¿cross 
the transformer output tenminals. 

4.3.2.5 Battery Charger Subsystem 

Integer/Fractional Keypad Instruments 

The battery charger subsystem consists of 
components mounted on the power supply board 
(see Figure 4-10), The circuit utilizes a switching 

regulator concept based on the UC2524A (11) 
regulator chip. Unregulated AC voltage is rectified 
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through the diode bridge (CR1-CR4). The 
unrequiated DC output from the rectifier bridge 

charges capacitor C2. Ce provides filtered DG 

voltage to the regulator ship and the switching 
circuit which consists of transistors @3 - O5 and 

Q7. When Q7 is "On", power flows through 
inductor (14). As the current through the inductor 

builds, the regulator senses the contra! voltage limit 
and tums of the switching circuit. The collapsing 
held in the inductor supplies voltage to charge 

capacitor C6, G6 output fs supplied directy to the 
battery. The charger output is monitored by a 
circuit consisting of O6 and R14, in an over voltage 
condition, Q1 is tumed off to shut down the 

regulator chip. Charger input over voltage 
protection is provided for the regulator chip by the 

circuit containing 01, 02, Ra, R3 CT and CRIS. lf 

input voltage is too high, the base of QT is tumed 
off and the chip is shutdown. 

Titration Keypad Instruments 

The battery charger consists of components 
mounted gn the power supp board. The circuit 
utilizes a switching regulator concept based on the 

UG2Z524A (Ui) regulator chip. Unregulated AG 
voltage is rectified through the diode bridge (CRT, 
CR2, CRS, CR4). The unregulated DC output from 
the rectifier bndge charges capacitor Ce. C2 
provides filtered DG voltage to thé regulator chip 

and the switching circuit consisting of G3, G4, are 
ar. 

Battery charger output is reduced by the resister 
divider consisting of R22, R15 and R16 and then 

applied to 1-1. U1 compares this voltage against 
a 5 volt reference voltage at U1-2 and adjusts the 
duty cycle of U1-12 and 1-13, when these twa 

voltages are unequal. This variable duty cycle is 
level shifted through G3, O4, and Q5 and applied 
to the gate of FET 07. This results in O4 having a 
duty cycle equal to that on U3-1243. The voltage 

input to L1 is approximately a 40 volts p-p square 
wave at a switching frequency of =25 KHz. The 
АС 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, 023, 013 and R14. When the battery 
voltage exceeds =7. volts, the voltage at the 
divider consisting of R13 and R14 exceeds the 
reference voltage of G6 (2.5 VDC). When this 
occurs, the output of Q6 begins to draw current 

thus tuming on transistor 023, Turning on (023 
turns on the gate of ser 022 via R67 and Rss. 

This has the effect tuming on O22 and shorting out 
the rectified voltage supply. While the short is 
applied, large currents are 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 ihe duty cycle of FET GQ? as 
discussed above. Battery current is sensed by Ag 
and applied differentially to U1-5 and U1-4 offset 

by divider Red and AS55. When this voltage 
exceeds 0.2 VDC, U1 reduces the duty cycle to 
yield a current limit of -2 amps. 

Battery voltage is adjusted by A22 to produce an 
output voltage of 6.9 VDC when the battery current 
is below =300 mA. Battery current is monitared by 
another amplifier in U2 via the voltage drop across 
A57. When the battery current exceeds =500 má, 
the cutput of U2 switches low thus connecting RASO 

in parallel with R16. This has the effect of 
increasing the charger output voltage to 7.4 VD. 
This duat state charging feature allows rapid and 

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. 

4.3.2.54 Dual State Battery Charger (Charger 
Adapter CCA) 

The charger adapter board {see Figure 4-8a) 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 A3. When 
the batiery current is lower thar: =300 mA, LIT 
switches to an open drain state, disconnecting 日 1 

from its parallel connection with R16 (Power 
Supply Board). This causes charger output 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. 

43.2.55 Dual State Battery Charger (-7023 
Power Supply Board) 

The battery charger subsystem consists of 

components mounted on the power supply board 

    4-12 
  

  
 



  

PC-1 
    
  

  

  

  

174 

  
  

  
  

Figure 4-8. +12 Volt Power Supply Functional Schematic [v2.0045046.xx] 

(see Figure 4-10a). The circuit utilizes a switching Battery charger output voltage is reduced by 
regulator concept based on the UC2524A (UM) resistor series A22, R15 and R16 and then applied 
regulator chip. Unregulated AC voltage is reciified to U1-1. U1 compares this voltage against a SV 
through the diode bridge (CRI-CR4). The reference voltage at 1-2 and adjusts the duty 
unregulated DC output from the rectifier bridge cycle of U1-12 and U1-13, when these two voltage 
charges capacitor G2. C2 provides filtered DC levels are unequal. This variable duty cycle drive is 
voltage to the regulator chip and the switching level shifted through Q3, 4 and 5 and applied ta 
circuit consisting of transistors O3 - O5 and Q7. the gate of the FET (Q7} This results in O7 having 
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  Figure 4-Sa. Charger Adapter Board Schematic (with Mod Kit P/N 1370-1901-1 installed) 
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a duty cycle equal to that on U1-12/13. 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 Altered out by the L1/C6 low pass 
filter and is applied to the battery. 

Charger output voltage is monitored by a circuit 

consisting of O6, R13 and A14. In an över voltage 
condition, Q1 is tumed off to shut down the 

regulator chip. Input over-voltage protection is 
provided for the regulator chip by the CH, O2, RZ, 
A3, Rd and Cİ circuitry. MH input voltage is too high, 
the base of O! is clamped by О to limit the 
voltage applied ta U1-15 to a sate level. 
Battery current is monitored by Ui and limited to 
<2 amps by adjusting the duty cycle of the FET 
(07) as discussed above. When the battery current 
is >? amps, the voltage differential between U1-4 

and U1-5 will be »0.2 V, causing U1 to reduce the 

duty cycle at U1-12/13 to yield a current limit of 

1.70 to 2.20 amps. 

Potentiometer R22 is adjusted during manufactur- 
ing functional testing to produce a charging voltage 
of 7.4 volts under load. Battery current is monitored 
by Ue by evaluating the voltage drop across R67. 
When the battery current is lower than =300 mA, 
U2-1 switches to an open drain state, 

disconnecting R60 from its paraliel connection with 
R16 and causing charger output voltage to switch 
from 7.4 fo 6.9 volts. The dual state charging 
feature allows rapid charging at 7.4 volts, when 
needed, and a switch to 6.9 volts to prolong battery 
life during battery float conditions. 

4.3.2.6 System Reset Circuit 

Integer/Fractional 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 Of cycles. With the 
relay battery open, the output at 16, pin 41 is low. 

When relay battery is applied to U16, pin #2, the 
output at pin $1 goes high after the time delay 
established by A43, R54 and C47. This signal is 
AND gated with INTO (watchdog) from the display 
processor in US. US, pin #5 cutputs a reset signal 
to the microprocessor and the EPLD. The Power 
On reset is gated within the EPLO with the Delay 
signal from the AC time constant circuit providing 

the Display Board with a Power On reset. The 

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

Titration Keypad Instruments 

The system reset circuit shown on Figure 4-24 
sheet Z 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 US, pin #1 is 
low. When 5 volts is applied to US, pin #4, the 
output at pin #1 goes high after the time delay 
established by A16, R17 and C23 providing the 
Display Board and Logic Board with a Power On 
reset. The Power On reset has a duration of 
approximatiy 180 ms. 

4.3.2.7 Battery Depleted Circuit 

IntegerFracitional Keypad Instruments 

Thé 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 A55. When battery voltage crosses the 
threshold, the Op-amp output changes from a low 

to a high and a power down signal ts sent to the 
EPLO (US), pin 435. The EPLD cutputs a low on 
pin 9 (see Figures 4-6 and 4-10) which shuts off 
ČO and opens relay K1. 

Titration Keypad Instruments 

The Low Battery detection subsystem consists of a 

comparator circuit and the Op-amp US (see Figure 

4-24 sheet 2 1510-5026). A voltage threshoid is 
established by A50 and A44. When battery voltage 
crosses the threshold the Op-amp output changes 
fram a low to a high and a power down signal is 
sent to the EPLO (US), pin #33. The EPLD outputs 

a low on pin 8 which shuts off Q9 (Power Supply 
Board) anc opens relay K1. R14 and R21 {Logic 

Board) provide 1 volt of hysteresis to compensate 

fer surface charge in the battery when the load is 
removed. 
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Figure 4-9. System Reset Functional Schematic [v20005.104/6.xx]     4-15 
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4.3.2.8 Pumping Mechanism 

The pumping mechanism employs a hybrid stepper 
motor to provide the torque to tum 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-tacthed rotor and 
stator with an axiathy magnetized concentric 

magnet mounted on the rotor shaft. The teeth on 
the iron cups attached to the opposite ends of the 

concentric, permanent magnet are offset from each 
other one haif tooth pitch. The rotor to stator tooth 
ratio is 50:48. This provides 7.5° stator and 7.2° 
rotor inter-tocth spacing. The 0.3° differential 
across a six stator tooth 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). 
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Figure 4-70. Stator Polarity Change as a Function 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 tums to align teeth 
TIT and 32°31, a 1.8° rotation. Rotational 

realignment occurs as each motor winding phase is 
sequentially energized and the stator polarity 
changes 45° clockwise. This stepper motor 
configuration provides 200 incremental motor steps 
per revolution. The pumping mechanism electrical 
inferface utilizes 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. 

Motor drive current is initially supplied at 500 mA 
minimum for 5 msec; then it ig allowed to decay 

over à 10 msec time constant to 170 mA minimum 

where it remains until the next step is commanded, 
The motor drive frequency range of operation is 

  

  

    
  

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

between 0.65 and 333 Hz. The nominal motor 
drive frequency is a function of the instruments 

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 How. To initiate a 

motor step, ihe microprocessor provides a phase 
designated signal to the quad FET (W718). 
Simultaneously, the processor activates the base 

of G1 to provide motor drive current through QUE. 

Software controls the puise widih of the step signal 
at 3 msec. When Qi 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 controlled at 500 mA to tum the motor and 
170 mA to dampen and hold the motor in the new 

position. Diedes CR12 through 15 protect the 
motor 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/vB5.xx] 
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Tha Error Codes listad below represent the results of software initiated subsystem tests. 
an error code generated for a fall condition. 

Table 5-2, PG-1 Error Log Codes (V2.xx, V5.xx, V6.XX and V6.3x/4x) 

The tests are evaluated on Pass/Fail logic with 

  

  

  

  

  

  

  

Code No, Description Meaning | _ Probable Cause 
00 © NOT USED | ーー | 
1 Error Log } Occurs only during startup; the Error Log is Logic Board 

| reset resulting In loss of resident error log 
entries. | Battery Circuit 

Check voltage at RAM VCC: 
_ | lf: <2.0¥ - NICAD battery failure 

02 ROM Detected during power-up: instrument Logic Board 
| falls CRC check and powers down 

| | immediately WITHOUT alarm. | | 
03 NYRAM Detected during power-up. The portion of Battery excessively discharged. Attempt 

RAM subjected to a CRC tast fails, Failure recharge for 4 hours 
results In loss of previously selected 
Infusion parameters. Default parameters Logic Board 
display. 

Battery Circuit (see Error Coda 41) 
| Software Htelease V6. ix f dx Not Implementect ー n 

04 RAM During power-up @ destructive RAM test is Logic Board 
performed on RAM segments not related to 
infusion parameters. Instrument falls this 
validity check and powers down WITHOUT 

m o alarm. - 
05 Critical parameters out of During power-up a range check is performed | Logié Board 

range 

| Software Relense Vé.xx 

Software Release Vo dai dx   
on Infuston parameters stored in NVRAM. 
Failure of this check results in loss of 
previously selected infusion parameters. 
Default parameters are displayed. 

fa variable ds out of range the follow Ing 
oceurs a transparent fx error code ls 
logged, "HELP INTERNAL ERROR" serells, an 
audio etarm sounds, NWRAM values revert 
te default, all keys excepl PAUSE/STOP are 
disabled. 

Not Implemented   
Battery Circult (see Error Cade #1} 
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06 Battery ] During power-Up voltage la checked; 

measurements >8.0 Or <=5 7 WDC cause 
the instrument to immediately power down 
WITHOUT Alarm. 

Battery axcesslvely discharged. Attempt 
recharge for 4 hours 

Battery Circuit (ses Error Code 41) 

Logle Board 
  07 AD Occurs durlng power-up battery check or 

any subsequent A/D conversion, AnAteD 
| Interrupt is programmed upon completion of 
A/D readings. Fallure to detect this Interrupt 
within a pre-determined time frame will 
cause the Instrument to lock up and display 
the error coda In the YTBI display. 

Logic Board 

  

08 Invalid Key Occurs when 4 keycode is racelved that is 
outside cf the legal keycode range, An error 
Is logged, “HELP INTERNAL ERROR" 
scrolls, audio alarm sounds, pumping stops, 
all keys except PAUSE/STOP are disabled 
and error code is displayed in ¥TBI. 

Display Board 

Logic Board   
  

09-11 NOT USED 
  

12 Software Release νο κκ 
| General Software Error 

Software Release VS,xx 

NOT USED 

Software Release Va xx 
and Vé.3x/4x 
General Solfworo Error 

Occurs when a runaway program ts 
detected during a routine check of software 
logic. "HELP INTERNAL ERROR" scrolls, 
the Error Code is displayed in the VTEI, 
audio alarm sounds and all keys except 

| PAUSE/STOP ara disabled. 

  

Logle Bo ΒΙΟ 

  

13 Motor Syne Off Occurs when an error >1.5% ín a sample of 
SO motor ravolutions is detected by the 
motion sensor, "HELP INTERNAL ERROR" 

| scrolla, audio alarm sounds, error cade is 
displayed ln VTBI and all keys except 
PAUSE/STOP are disabied. 

Pumping Mechanism 

    NOT USED         |-
Jd
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26 Battary Cvercharge Oecurs when battery voltage >8,0 VDE ls 
detected during normal instrument 
operation. "HELP INTERNAL ERROR" 
scrolls, audio alarm sounds, error code 
displays in YTOI, pumping stops and all keys 
except PAUSE/STOP are disabled, 

| Power Supply Board 

  

ef NOT USED 
  

28 | ROM CRC Occurs when 4 failure of the GAC check of 
FIOM ls detected during normal Instrument 
operation. "HELP INTERNAL ERROR" 
scrolls, audio alarm sounds, error code 
displays In ¥TBI, pumping steps and all keys 

except PAUSE/STOP are disabled, 

Logic Board 

  

Software Release YO XX 
Insanity 

Software Release VŠ.Xr 
NOT USED 

Software Ralsasa Yà.xx 
ond Va. Ixfdx 
  

NOTUSED | 

Occurs when a range check of RAM Infusion 
parameters datects an out-of-range 
condition. "HELP INTERNAL ERROR" 
acralls and tha Error Coda No. appears in 
the VTBI display. 

‘Logic Board 

  

30-34 NOT USED   
  

35 ¥ Ref 

Soffware Raleaza Vé.xx 

and Vé.3x/dx 

Gccurs when the main processor, through 
an Jů channel, is unable to read a 2.5 
reference within 15%. "HELP INTERNAL 
ERROR’ scrolls, audio alarm sounds, error 
code displays in YTBI, pumping stops and 
all koys except PAUSE/STOP ara disabled. 

Tolerance for reading 2.5Y reference is 
+12% 

Logic Board 

  

36 Audio Gecurs when tha main processor fails ta 
detect at least .2V on an A/D channel 
following audio circultry activation, "HELP 
INTERNAL ERROR serolls, audio alarmı 
sounds, error code displays on WTB, 
pumping continues and all keys except 
PAUSE/STOP are disabled. 

| Logic Board | 

  

  
= o   “NOT USED         pa
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JE Low Battery Il Error Occurs when an A/D converter reads a Battery axcessively discharged. Attempt 
battery voltage below =5.4V. "HELP recharge for 4 hours 
BATTERY” scrolls, audio alarm sounds, 
pumping stops, errer code displays on VTBI | Lead Acid Battery 
and all keys except PAUSE/STOF are 
disabled, Power Supply Board 

ag NOT USED 

40 Software Release VE I:/4X Error Log partition of partifioned NVRAM Improper Prvor-dwun 
Error Log NVRAM experienced a CAC failure between power- 
Variables down and power-up. Variables in effected NVRAM Battery 

pertition are initialized to default valwee and 
| error code is logged. Instrument is usable, Logie Board 

41 Software Release VO.def4x Fixed Biotech Setup partition of partittoned Improper Potwer-domwn 
Fixed Biotech Setup NVEAM experienced a CRC failure between 
NVRAM Variables pomer-doton enc power-up. Variables in AVRAM Battery 

affected partition are inttialized to default 
values and error code is logged. Instrument Logic Board 
is usable. 

42 Software Release VE. 3x da Non-Critical State partition af partitioned impraper Fotver-doun 
Non-Critical Siete NVRAM | NVRAM experienced q CRC failure between 
Variables potwer-down and power-up, Variables in NVRAM Battery 

effected partition are initialized to defuuli 
values and error code is logged. Instrument Logic Hoare 

ーー Is usabile, 

43 Software fielense V6. 3x f dex Non-Critical Date partition of partitioned improper Power-dnawur 
Non-Critical Data NVAAM | NVRAM experienced o CRC failure between 
Variables power-down ond power-up. Variables E МУЛАМ Battery 

effected partition are initialized to defarnte 
values and error code is logged. Instrument Logit Board 

| es usable, m 

44 Sofvore Release VÉ.3x/4x TPN Date partition of partitioned NVRAM Improper Fower-down 
TEN Data NVRAM experienced a CAC farlure fefween power- 
Variables down and power-up. Variables in effected NVRAM Battery 

partition are initialized io default values and 
error code le logged, Instrument is usable, Logic Board 

45 Software Release VEB_ix/dx Critical State partition of partitioned fmproper Power-down 
Critical Stato NVRAM МУНАМ expertenced a Validity check facture 
Varinbies belivusen power-down and power-up. Effceted | NVRAM Battery 

vermiahies in effected partition are initialized 
to default values and error code ir logged. Logic Board     İnstrumeni ia usable.       

|-
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46 Sofhwore Release VÉ.5x/4x Critical Data partition of partitioned improper Power-dowr 
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Crittcal Data NV EAM NVRAM experienced a Validity check frifure 
Variables between power-down and power-up. Effected | NVRAM Battery 

Variables in effected partition are intiralizad 
| to default values and error cade is fogged. Lorie Board 

m. instrument is usable, 

47-58 NOT USED | 

59 Sofware Release Vá.xx Unacceptable level of Inter-processar | Lagic Board 
and Vö.da/dx communication failuras. "HELP INTERNAL i 
IPC Synchronization | ERROR" scrolls, audio alarm sounds, error Display Board 

| code displays on VTBİ, pumping stops and 
~ oll keys except PAUSE/STOP are disabled. | —— ー 

60 NOT USED 

61 Software Raleases This error code İs related only to software Mot hardware related, no action required 
| V2.xx/VE.xx diagnostics. 
| Thres bad messages (IPC) 

sofware Relecse Vó.xx 
‚ спа Vé.IxfAx 

| NOT USED 

62 Software Release Yá.xx During power-up A/D converter checks Logic Board 
and Vé.3x/4x audio transducer input voltage to ba 
Power-up Audic +]. 2VDC during audio activity, If not "HELP 

INTERNAL ERROR" serells, audio alarm 
sounds, error code displays on YTBI, 
pumping sieps and all keys axcapt 

| PAUSE/STOP are disabled. 

563 o NOT USED 

θά NVRAM Battery NVRAM battery voltage is <2.4 VDC for a Legio Board 
speciflad peried, then: "HELP BATTERY" 
Scrolls, audio alarm sounds error code 

displays on VTBI, pumping stops and all 
| keys except PAUSE/STOP ara disabled. o 

65 solhvare Release V6.xx At power-up logic board processor Wrong Display EPROM 
and V6,3x/4x checks version number af display 
EPROMSoftware Varslon processor sotiware. lfa mismeateh: "HELP Wrong Logie EPROM 
Mismatch INTERNAL ERROR" scroiis, audio alarm   sounds, error code displays on VIBI, 

Pumping steps and all keys except 
FAUSE/SICP are disabled.       
  

  

1-
Jd

      



  

  
    

c
o
s
 

Table 5-22, PC-1 Error Log Codes (V7.xx) 

The Error Gades listed below represent ihe results of software initiated subsystem tests. The tests ara evaluated on Pass/Fail logic with an error code generated for a fall condition. 

  

    
  
  

  

  

  

    

    

  

  

  

Code Ho, i Description Meaning Probabla Cause 
00 Oo | NOT USED | ー | | y 
01 Error Lag Occurs only during startup; the Error Log is Logic Board 

| reset resulting in loss of resident error log 
entries. Battery Circuit 

Check voltage at RAM VCC after charging 
battery for 28 hours: 

| | | If. <2.0¥ - NIGAD battery failure 
02 RESERVED FOR PC-1 

03 RESERVED FOR PO 
INTEGER | 

Od | 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 RESERVED FOR PC-1 

INTEGER == = TT T TTL 도 一 一 一 一 06 Battery During power-up voltage is checked: Battery excessively discharged. Attempt 
measuraments >8.0 or <5.15 VDC cause the | recharge for 4 hours. 

| instrument to immediately power down 
| WITHOUT alarm. Battery Circuit {ses Error Code #1) 

| | Logic Board 
OF AD Occurs during power-up battery check or any | Logic Board 

subsequent A/D conversion. An A to D 
Interrupt is programmed upon completion of 
A/D readings. Fallure to detect thle Interrupt 
within 4 pre-determined time frame will cause 
the instrument to lock up and display the 
amor code in tha VTBI display,           

L-
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        power, instrument must operate for >1/2 the 
charged time on battery; if unable, a fast 
battery discharge condition occurs: "HELP 
BATTERY" scrolls, audio alarm sounds, error 
codes 18 and 33 are jogged, error code 56 
displays In VTBI, pumplng stops and all keys 
axcept PAUSE/STCP are disabled,   

08 Invalid Key Gecurs when a keycode is received that is | Display Board 
outside of the leqal keycode range. An error 
is logged “HELP INTERNAL ERROR" | Logic Board 
scrolis, audio alarm sounds, pumping stops, 
all keys except PAUSE/'STOP are disabled 

| and error code is displayed In YTSL 

09-12 ROM Bank [0, 1, 2, 3] - | During powerup, a checksum value ts | Logic Board 
Checksum calculatad for the four ROM banks. If tha 

value does not match a precalculated 
"correct" value, a coruptlon of ROM Is 
suspected, and the instrument is shut down 
WITHOUT alarm. 

13 Motor Sync Off Occurs when an error >1.5% In a sample of | Pumping Machanism 
50 motor revolutions Is detected by the 

| motion sensor. "HELP INTERNAL ERROR" | Logic Board 
1 Scrolls, audio alarm sounds, error code is 

displayed in YTBI and all keys except | Power Supply Board 
| FAUSE/STOP are disabled. 

14 RESERVED FOR PL-2 
TITRATION | i 

15 Mo Sync Flag detected | Occurs 120 motor steps after the motion | Logic Board 
sensor falls ta confirm moter sync. The 
motion sensor is inoperative or the moter is | Powér Supply Board 
not turning. “HELP INTERNAL ERROR" 
scrolls, audio alarm sounds, error code | Pumping Mechanism 
displays in ¥TS8I, pumping stops and all keys 
except PAUSE/STOP are disabled. 

16 RESERVED FOR PC-2 
TITRATION 

17 RESERVED FOR PC-2 

INTEGER a mn = ama 

18 Fast Battary Discharge ‘ After 21 hour of continuous operation on AC | Battery Capacity Diminished 

Battery Charger Circuitry 

Power Supply Board     pa
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19 Improper Power-Down Occurs when the Instrument İs powerad-dawn 
without using the PAUSE/STOP control (Le, 

| Watchdog or battery fallura). During the next 
power-up, the instrument will anter an Internal 
Error condition: “HELP INTERNAL ERROR" 
scralls, aucio alarm sounds, error code Is 
fogged and displayed in ¥TBI and all keys 
except PAUSE/STOP are disabled. 

Normal power-do»n sequence 
eclivated to reset instrument. 

Logic Board 

Power Supply Board 

Battery 

must be 

  20 Door Alarm Úccurs when the microoracessor detects a 
fallura of the door sensor. "HELP INTERNAL 
ERROR" scralls, audio alarm sounds, error 
code displays In VTBI, pumping stops and all 
keys except PAUSE/STOP are disabled, 

Logic Board 

Door Harness Assemily 

  21 RESERVED FOR PC.2 
TITRATION 
  22 AIL Alarm Occurs whan the microprocessor detects a 

fallure of he AIL sensor. "HELP INTERNAL 
ERROR" serolis, audio alarm sounds, error 
code displays in VTBI, pumping stops and all | 
keys except PAUSE/STOP are disabled. 

  

AIL Board 

AlL/Door Harness 

Logic Board 
  23 RESERVED FOR PCS 

TITRATION 
  

  24.95 Inverse Flag Errors | During power-up or runtime, important 
variables are chacked against thelr inverse | 
copies to verify that no AAM bit corruption | 

  

has taken place. If any of the inverse flags 
ars incorrect, 'HELP INTERNAL ERROR" 
scrolle, 24" or "25" [s displayed in VTBi, "0" 

| in RATE, audio alarm sounds, and all keys 
, except PAUSE/STOP are disabled. 

  

Logic Board 

  

26 Battery Overcharge Occurs when battery voltage >8,0 VDC is 
detected during normai Instrument operation. 
"HELP INTERNAL ERROR" scrolls, audio 
alarm sounds, error code displays In VTBI, | 
Pumping stops and al keys 
PAUSE/STOP are disabled. 

except 

Power Supply Board 

  

ef   RESERVED FORO PO-2 
TITRATION           
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28 legal ROM Access Fallure All unused ROM is protected from execution 
through illegal ROM space. If there is an 
illegal ROM access failure, the instrument 
logs the error code and entars a watchdog 
condition. 

Lagic Board 

  

29 Short LBI to EB2 Time 

moves from Low Battery Level 1 to Low 
Battery Level 2 within +5 minutes, error code 
29 İs logged, and ihe instrument enters a 
Low Batt || condition (see Error Code 38}, 

  

30 RESERVED FOR PC-2 
TITRATION. 

Battery Capacity diminished 

Battery Charger circuitry 

Power Supply board 
  

  

31-32 RESERVED FOR PO-2 
INTEGER 

  

  
  

aa RON Stack Push Error During ROM Bank switching, a ROM stack 
atores the history of which ROM to return to. 
lf this stack overfows, or the integrity is 
corrupted, Error Gode 33 is logged and the 
Instrument enters a watchdog condition. 

  

Logic Board 

  

34 | ROM Stack Pop Error During ROM Bank switching, a ROM stack : 
stores the history of which ROM to return to. 
F this stack is empty or the Integrity is | 
corrupted, Error Code 34 1s logged and the 
Instrument enters a watehdog condition. 

| Logic Board 

  

do 
  

V Ref Occurs when the main processor, through an 
A/D channel, is unable to read a 2.5V 
reference within 112%. "HELP INTERNAL 
ERROR" scrolis, audio alarm sounds, error 
code displays in ¥TBI, pumping stops and all 
keys except PAUSE/STCP are disabled, 

Logle Board 

  

36 Audio 
  

Occurs when the main processor fails to 
detect at least 0.24 on an A/D channel 
following audio circuitry activatlon. "HELP 
INTERNAL ERROR" scrolls, audlo alarm 
sounds, error code displays on VTEI, 
humping continues and all keys except 
PAUSE/STOP ara disabled. 

Logic Board 

  

  
af   RESERVED FOR PC! 

TITRATION           9
d
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36 Low Battery || Error Occurs whan an A/D converter reads a 
battery voltage below 2515V. "HELP 

| BATTERY" scrolls, audio alarm sounds, 
pumping stops, error code displays on ¥TBI 
and al keys except PAUSE/'STOP are 
disabled. 

| Battery excessively discharged. 
| recharge for 4 hours 

Lead Acid Battery 

Power Supply Board 

Attempt [| 

  

0 = 

  
General Software Error 

  
Occurs when the normal calling sequence In 
the main software loop becomes corrupted, 
Of a case statemant Index is corrupted. The 
error code ls logged "HELP INTERNAL 
ERROR scrolls, "39" displays in VTBI and 
(A in RATE, audio alarm sounds, the 
instrument stops pumping, and all keys 
except PAUSE/STOP are disabled, 

Logic Board 

  40-47 Partition Specific NVRAM 
fallura 

The non-volatile Random Access Memory 
(NVRAM) is divided inte seven partitions, 
each of which has a validity check performed 
on it at power-up. if this check fails, a 
corruption of NVARAM is suspected. The 
code [s legged, all variables in the affected 
NYRAM 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 Setup 
42 Non-critl¢al State 
43 Non-critical Data | 
44 VersaTaper 
da © Critical State 
48 Critical Data 
47 AutoTaper 

Logic Board 

  48-49   RESERVED FOR PC-2 
TITRATIGN         
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50-52 ROM Bank [1,2,4] Reset 
Error 

When the logío processor is reset, ROM bank 
Q should be the first bank accessed: if bank 
1,2, 01315 accessad first, a ROM bank reset 
error has occurred and the error cede is 
logged, "HOMx rst" will display, the audio 
alarm Is sounded, and the instrument enters 
A Watchdog state, 

Logic Board 

  

Su NOT USED 
  

54 

  
Controller State Errar © Ji the controller state ls found to hé out of 

range, the error code is logged, "HELP 
INTERNAL ERROR" displays, "54" displays 
in VTBI and "0" in RATE, the audio alarm Is 
sounded, the instrument stops pumplng, and 

| alt keys except the PAUSE/STOP are 
disabled. 

Logic Board 

  

  

a 
NiCad Clroutt failure The NiCad clrcultry is periodically validated; 

if a circuit failure condition is sensed, tha | 
error code is fogged, "HELP INTERNAL 
ERROR" displays, "55" shows In YTBI and 
‘0" In RATE, the audio alarm fs sounded, the 

| instrument stops pumping, and all keys are 
disabled except the PAUSE/STOP key. 

  Logic Board 

NiGad Battery 

  

っ 5 Event History NVRAM 
| fallure 

The Event History NVAAM parlition has a 
Cyclic Redundancy Coda (CRC) calculation 
or a Validity check performed on it at power- 
up. fa CRC result dogs not match the 
previous result, or the vaildity check falls, a 
corruption of NVRAM is suspected. The 
code |s logged, all varlables in the affected 
NYRAM partition are initializad to default | 
values, and the Instrument is ready for 
norma: usa, 

Logic Board 

  

37   Dual Gharger Error   The Dual Charger timer variable fs 
periodically range-chackead; if out-of-range, 
the error code is logged. No audibla alarm.   Power Supply Board 

Battery     r
d
 

  
 



  

  
  

59 Audio Channel Error Audio software is common to both PC-1 and 
PC-2 (2 channel). lt tha PC-1 attampts to 
access the non-existent Ghannel B (existent 
only in the PG-2), the error code ls logged, 
“HELP INTERNAL ERROR" displays, "BB" 
shows in VTB| and "0" in RATE, audio alarm 
is sounded, the instrument stops pumping, 
and all keys are disabled except 
PAUSE/STOP. The instrument may enter a 
watchdog condition, 

Logle Board 

  

59 IPC State Error Unacceptable level of inter-processor 
communication failures. "HELP INTERNAL 
ERROR" scrolls, audio alarm sounds, error 
code displays on WTBI, pumping stops and 
all keys except PAUSE/STOP are disabled. 

Logic Board 

Display Board 

    

=
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BU   IPC Message Error If the logic processor determines lhat the 
display prócessor has besn silent for 2 
seconds, or lf a number of IPC errors have 
been accumulated, the error code is logged, 
"HELP INTERNAL ERROR" displays, "60" 
shows in the YTBI, audio alarm is sounded, 
the instrument stops pumping, and all keys 
are disabled except PAUSE/STOP. 

Logle Board 

Display Board 

  

61 legal Error Code The variable which indicates which error type 
has occurred is range checked before the 
error is logged. If the arror value is found to 
be out of range, the value ls forced to the 
legal error code value, Tha error code is 
logged, "HELP INTERNAL ERROR" displays, 
"6t" shows in the YTAl, audio alarm is 
sounded, the instrument stops pumping, and | 
all keys are disabled except PAUSE/STOP. 

Logic Board 

  

62 ©     During power-up A/D converter expects audio 
transducer Input voltage to be -G.2VDC 
during audio activity. |f not, "HELP 
INTERNAL ERROR" scrolls, audio alarm 
sounds, error code displays on YTBI, 
pumping stops and al keys except 
PAUSE/STOP ara disabled,   Logic Board     
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63 illegal ROM Bank Request The ROM bank ID number of the intended 
destination ROM bank ls not legal. The error | 
code is logged and the instrument enters a | 
Watchdeg condition. 

Logic Board 

  

64 NVRAM Battery NYRAM battery voltage is <2.4 VDC for a 
specifiad period, then: "HELP BATTERY” 
scrolls, audio alarm sounds, error code 
displays on YTBI, pumping stops and all keys 
except PAUSE/STOP are disabled. 

Logic Board 

NiGad Battery 

  

05 EPROM/Software Version 
Mismatch 

At power-up logie board processor checks 
version number of display processor 
software. If a mismatch: "HELP INTERNAL 
ERROR" scrolls, audio alarm sounds, error 
code displays on VTBI, pumping stops and | 
all keys except PAUSE/STOP are disabled. 

  

Wrong Display EPROM 

Wrong Logic EPROM 

  

66   Slave data error Critical values (rata, VTBl and/or language) in 
display processor are checked for legal 
rango. If out of range: "HELP INTERNAL 
ERROR?’ scrolls, audio alarm sounds, error 

| Code displays on VTBI, pumping stops and 
| all keys axcept PAUSE/STOP are disabled. 

| ist occurance, recycle and ignore 

Logic Board 

Display Board 

  

了 Slave segment error Display procassor detects an unacceptable 
voltage level on a 7 segment display, "HELP 
INTERNAL ERROR" scrolls, audio alarm 
sounds, error code displays on УТВЬ 
pumping stops and all keys except 
PAUSE/STOP are disabled. 

Display Board 

  

68 TPH Time Inverse Error The TPN timekeeping variables are safety | 
checked against inverted duplicate copies. H 
there is & mismatch, the error code is logged, 
HELP INTERNAL ERROR" scrolls, audi 
alarm sounds, error coda displays on YTBI, 
pumping stops and all Keys except 
PAUSE/STOP are disabled. 

    Logic Board 

  

69   Slave RAM error   Display processor startup RAM test has 
failed. “HELP INTERNAL ERROR" scrolls, 
audio alarm sounds, error code displays on 
YTBI, pumping steps and all keys except 
PAUSE/STOP are disabled.   | Display Board     [J

a 

  
 



  

  

#0 slave IFC GAG error Display processor has received three IPC 
massages in a row from the BOS6 containing 
a bad CAC. "HELP INTERNAL ERROR" 
scrolls, audio alarm sounds, error code 
displays on VTBI, pumping stops and all keys | 

| except PAUSE/STOP are disabled, | 

If repeated occurance: 
Logic Board 

Display Board 

  

了 1 Strain beam arrer Occurs when the main processor doss not 
detect 2100 m¥ variance between the highest 
and lowest readings during any 2 revalutions 
of pumping mechanism. ‘HELP INTERNAL 
ERROR” scralls, audio alarm sounds, error | 

code displays on VTBI, pumping stops and 
ali keys except PAUSE/STOP are disabled. 

| Strain Beam 

Logic Board 

| 

  

    

[
H
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Fa Motor revolution error Actual time required to complete a pumping 
mechanism revolution differs from calculated 
value by 112% for 3 ravolutlon sample. 
"HELP INTERNAL ERROR" scrolls, audio 
alarm sounds, error codé displays on VTRI, 
Pumping stoos and all keys except PAUSE, 
STOP are disabled. 

| Sticking pumping mechanism 

| Logic Board 

  

73 Rate corruption error Value used to calculate motor tables doag 
not equal redundancy check value. "HELP 
INTERNAL ERROR" scrolls, audio alarm 
sounds, error code displays on VTEI, 

| Pumping stops and all keys except 
PAUSE/STOP are disabled. 

Logle Board 

  

74 Motor table calculation error | Value of calculation error on motor table 
>200msec. implles a processor tallure. 
“HELP INTERNAL ERROR" sorolls, audio 
alarm sounds, error code displays on ΤΕΙ, 
pumping stops and all keys except 
PAUSE/STOP are disabled. 

Logic Board 

  

    
fo   Stuck bits error   | Runtime working RAM failure, 8096 side. 

| “HELP INTERNAL ERROR" scrolls, audio 
alarm sounds, error code displays on VTEI 
pumping stops and all keys except 
PAUSE/STOP are disabled, 

  

Logic Board ©       
J
d
 

  
 



  

  
  

få Motor Speed (divide by 0) 
Errar 

The motor speed variable is range-checked 
to prevent divide-by-zero errors. If detected, 
tha error code |s logged, "HELP INTERNAL 
ERROR" scrolls, audio alarm sounds, "FB" 

displays on VTBI, pumping stops and all keys 
except PAUSE/STOP are disabled. 

Logic Board 

  

if Insane power-down Error The power-down software checks to make 
sure that an orderly sequence of events has 
occurred, İf not, then the error code ts 
logged, the audio alarm sounds, and the 
instrument enters a watchdog condltlon. 

  

Logie Board 

  
= 77 

NOT USED 
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80-89, 
90-99 

_Detalled Insanity Errors The following startup and runtime errors 
result from NYVRAM insanity. The specific 
error code is logged, "HELP INTERNAL 
ERROR" displays, code displays In VTBI, 
audio alarm is sounded, all keys are disabled 
excapt the PAUSE/STOP key. 

Pwrup Runtime 
80 90 
81 91 
82 92 
83 93 
84 94 
85 95 
BG 96 
EF 日 
BE BB 
09 99 

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 Infused out of range 

Sec Vol Inf cut of range 
Motor step number out of range 

Error in Rate, YTRI, ate. 
For MICRO moda | 

NOT USED | 

in the event one of these errors is 

displayed: check NYRAM battery voltage 
| after charging battery for =8 hours; if low, 
replace battery; If within limits, replace Logic 
Board. 

  

100-103 

  
ROM Bank 10, 1, 2, 3) CRC 
Fatura   

№ ihe runtime CRC does not match a 
“correct” GARG stared value , a corruption of 
ROM is suspected, and the specific error 
code is logged, "HELP iNTERNAL ERROR" 
displays, code displays in YTBI, audio alarm 
is sounded, instrument stops pumping, all 
Keys ate disablad axcept the PAUSE/STOP 
EY.   

Logic Board 

    L-
Od
 

  
 



  

  
  

104-106 AutoTaper Data Insanity 
Errors 

Important AutoTaper values are checked to 
see that they are within their legal ranges. If 
not, the following error codes Indicate which 
data is corrupted, and the spacific error code 
is logged, "HELP INTERNAL ERROR" 
displays, the code displays In VTBI, audio 
alarm ls sounded, all keys ars disabled | 
except the PAUSE/STOP key, 

Logic Board 

  107-110 AutoTaper Context Errors Important AutoTaper contexts ara checked to 
See that they are within defined contexts. If 
not, tha following error codes Indicate which 
context is in error, and the specifié error code 
is logged, "HELP INTERNAL ERROR" 

i displays, the code displays in VTBI, audio 
alarm is sounded, all keys are disabled 
except the PAUSE/STOP key. 

Logle Hoard 

  111-118 NOT USED 
    

C
E
S
 

  

  

  

118 Display Numbers Error The RATE and VTEI displays are checked for 
reasonable values. If checks revaal invalid 
data, tha coda le logged, "HELP INTERNAL . 
ERROR" displays, "119" displays in VTE, | 
audio alarm Is sounded, the instrument stops 
pumping, and all keys are disabled except 
the PAUSE/STOP key. 

Logic Board 
  

  120-123 legal ROM Bank I0, 1, 2, 3] | 
Procedure Call 

When ROM bank switching Is in progress, 
the procedure is checked and valleatad. If 
out-of-range, lhe specific error code is logged | 
and the instrument enters a watchdog 

i condition. 

Logic Board 

  424-125 NOT USED 
  128-129 Failed to Reach ROM Bank 

lü, 1, 2, 3) 

The ROM bank ID number of the intended 
destination ROM bank does not match; the 
specific error code is logged and the 
instrument enters a watchdog condition. 

Logic Board 
  

  

  
130-255   NOT USED         
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The Error Codes listad below represent the results of sub-system tests initiated by software. 

Table 6-2b. PC-1 Error Log Codes (V9.xx) 

with an error code generated for a fall condition. 
Tha tests are evaluated using Pass/Fail loglc 

Unless otherwise indicated, all error codes result In maifunction МО, L.e., (1) he appropriate error code is recorded in the error log, (2) "HELP 
INTERNAL ERROR? ls serolled, (3) audio alarm is generated, 
(5) 
instrument down using the PAUSE/STOP key. 

Y and the error code are displayed In the rate and VTBI LEDs, 
(4) pumping is stopped, (5) all keys except PAUSE/STOP aro disabled, and 

respectively. A malfunction condition is tarminated by powaring the 
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Code No. Description Meaning Probable Cause 
00 NOT USED | B ο. i 
01 Error Log Reset Marks a clearing of the error log. Initialization | Logic Board 

occurs (1) at the time of instrument 
manufacture and (2) when corruption of the | Battery Circult 
error log is detected (typically due to a low 
battery condition}. This error does not result | (Check voltage at RAM VOC alter charging | in alarm VO. | battery for at least 8 hours: if less than 2V, 

| | | 2 NICAD battery failure is indicated) 
02-05 | NOT USED | | 

06 | Battery Fallure Occurs when power-up testing of tha system | Battery excessively discharged. Attempt 
battery reveais vollages greater than B YDC | recharge for 4 hours. 
or less than 5.15 VDOC; causes the instrument 
ta Immediately power down without alarm. o! Battery Circult 

| | o ーー | Logis Hoard 
OF AG Failure Marks the failure of an expected AD end-of- | Logic Board 

リー べべ べべ べべ conversion interrupt to occur. 

08 Invalid Key Marks Insanity in the Logle Processors | Logic Board 
working image of tha most recent key-press | 

o _ data. | | | 
08-12 Startup ROM CAC failures | Marks the failure of the GRC signature | Logie Board | 

calculated over Logic Processor software to 
match that stored in ROM: causes the 

: _ o instrument to shut down Without alarm. 

13 Motor Sync Error Occurs when an error exceeding 1.5% Ina | Pumping Mechanism 
sample of 50 motor revolutions is detected by 
the motion sensor, Logic Board 

| 
| Power Supply Board       
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t4 NOT USED | | | - 
15 Sync Flag Failure Flagged when the motion sensor fails to | Logle Board 

j confirm expected motor activity (beacause 
| either the motlon sensor fs non-functional or | Power supply Board 

the motor is not turning}, 
- ーー _| Pumping Mechanism 

16-17 NOT USED | _ o | | 
18 Fast Battery Discharge Marks a battery that is unable to hold a | Battery Capacity Diminished 

charge. After al leasi 1 hour of continuous | 
operation on ACG power, the Instrument ls | Battery Charger Circultry 
required to be able to operate on battery far | 
greater than one half the charge time; if | Power Supply Board 
Unable 10 do so, error 18 Is flaggad: "HELP 
BATTERY" serells, audio alarm sounds, error | 
codes 18 and 38 are logged, error coda 38 is 
displayed In tha VTBI LEDs, pumping stops, 
and all keys except PAUSE/STOP are 

| o disabled, | . | | 
19 Abnormal Power-Down | Occurs following à scenario where the | Normal power-down sequence must occur | 

| Instrument ls powered down or reset without | to clear the condition, 
using the PAUSE/ STOP kay (Le., following 
watchdog or battery failure). Logic Board 

Power Supply Board 

ーー | | | Battery - | 
20 Door Circultry Failure Gcours when a failure of the door sensor | Logic Board | 

circuitry İs detected. 
ーー _ . Door Harness Assembly ーー 

21 NOT USED | | | . _ 
| ez | Gircuitry or MAG. | Occurs when a fallure of the AIL sensor is | AIL Board 

Fallure detected. 

M.A. 

AlL‘Door Harness 

一 — M Logic Board 
23 | RESERVED FOR PC-1 

| TITRATION | | … | 
24 | Startup Inverse Flag Errors | Marks the corruption of critical data expected Logic Board 

to have been tetalned over power-down.         
l-
3d
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      data partition, If tha power-up validity check 
on any given partition fails, a partlllon-spacifie 
error code is logged and all data in the 
partilion is ré-initializad to default values. This | 
nn condition does not genarate any alarm 
VO,   

25 | Run-time Inverse Flag | Marks tha corruption of data critical to run- Logic Board Errors time operation, ーー i | _ 
26 Battery Cvercharge Occurs when a system battery vollags In | Power Supply Board | | excess of 8 VDC is detected. | 

27-28 NOT USED | | 
29 Short LB1 to LB2 Time Flagged if after a minimum charge time the | Battery Capacity diminished 

instrument moves from Low Battery Level 1 
to Low Battery Level 2 within 15 minutes: Battery Charger elreuitry 
generates a Low Batt ii (aka. ‘2 

ως . _Sondition (see Error Code 38). Power Supply Board - 
39-32 | NOT USED | | i 
33-34 | Bank-switching Stack Errors | Marks stack overflow, underflow or stack Logic Board 

| pointer corruption in ihe stack used to control 
| bank switching: generate watchdog 

| conditions. | 

35 V Haf Error Occurs when the reference voltage for the | Logic Board 
AID converter is found to be outside the 

ーー range of 2.5\+/-5%. _ i 
dB Audio Failure Occurs when tha maln processor fails to | Logic Board 

detect al least 0,2 of audio activity following 
m audio čiroujtry activation. = 

37 NOT USED | - : | 
38 Low Battery (LB?) Occurs when lass than =5.4Y is read at the Battery excessively discharged. Attempt 

system battery; generates the following YO: | recharge for 4 hours 
| “HELP BATTERY" scrolls, audio alarm 
sounds, pumping stops, the VTBI LEDs | Lead Acid Battery 
display error 38, and all keys except 

_ _ | PAUSE/STOP ara disabled. © | Power Supply Board 
39 Gensral Software Error Marks a compound error condition with | Lagic Board 

several contributing factors, all Indicating that 
system software is not executing as | 

| | | programmed. | = _ 
40-47 NVRAM Partition Fallura Marks corruption in the indicated NYRAM | Logic Board     U

d
 

  
 



  

  
  

| The partition mapping is as follows: 
40 Error Log NVRAM 
41 Bictech NVAAM 
42 Non-critical State NVRAM 
43 Non-critical Data NVRAM 
44 Versa Тара’ NVAAM 
45 Critical State NYRAM 
46 Critical Data VRAM 
47 | AutoTaper NVRAM 
  _ 48-48 NOT USED   

  50-52 ROM Bank Reset Errors | Marks vectoring into a ROM bank other than 
| O when tha instrument is powered on; lhe 

error Message 'ROMx rat is displaved, where 
x ls one of 1, 2 or à to Identity which bank | 
was vectorad into; the system goes into | 

| watchdog. 

  

Logic Board 

  53 NOT USED 
    

η
ς
 

    

    

54 Occlusion Detection Error 
  

  

Occurs when the control variable critical to 
occlusion detection takes on an legal value. 

Loglc Board 

  55 NiCad Circuit Failure Ocours when the NiGad battery voltage is 
pulled abnormally low during controliad run- 
time load-testing. 

Logic Board 

NiCad Battery 
  56 Event History Reset Marks corruption in the Event History Log: 

the error code is logged and the event history 
|6 cleared, This error condition does not 
generate any alarm VO. 

Logió Board 

  ar Dual Charger Error - Flagged when dual charging has exceeded 
eleven hours; the error code |s fogged but no 
further recovery actlons take place. 

Power Supply Board 

Battery 
  5B Audio Contre! Error Marks Insanity in the audio control software: 

generates malfunction 1/0, which may be 
| followed by a watchdog conditlon. 

Logic Beard 

  59 NOT USED 
  60   ] [PC Silence   Marks silence on he IPC serial ink In excess 

of two seconds, where sllance can be broken 
only by the receipt of well-formed messages 
containing valld data,   Logic Board 

Display Board     
pr
d 

  
 



  

61 Illegal Error Coda Occurs when error log access/control 
software is asked to a process an error coda 
It cannot recognize. 

Logic Board 

  62 Power-up Audlo Failura Marks a failure of tha feedback circuitry to 
register at lsast 0,2406 during startup audio 
tasting. 

  

Logle Board 

  63 Ilegal ROM Bank Request Indicates a fequest to switch to an unknown 
ROM bank; the error code is logged, then the 
System is forced Into a watchdog condition. 

  

Logic Board 

  64 1 MVRAM 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 controlled load has baan applied. 

  

i Logic Board 

NiCad Battery 

  65 Software Version Error | Marks a ms-maich between Logic and 
Display software version numbers. 

Wrong Display EPROM 

| Wrong Logic EPROM 
  66-67 NOT USED 
      BA TEN Time Error Occurs on corruption of VorsaTaper and 

_AutoTaper tima-tracking data. 
Logic Board 

  69-70 | NOT USED | 
  #1 Strain Beam Error Occurs when tha main processor does not 

detect varlance greater than or squal to 100 
| mV between the highest and lowest readings 
during any 2 revolutions of tha pumping 
mechanism. 

Strain Beam 

Logic Goard 

  fe Motor Revolution Error Occurs when the actual time required to 
complete a motor ravolutlon differs from the 
expected time by 412% for 3 consecutive 
revolutions, 

Sticking pumping mechanism 

Logic Board 

  73 | Rate Corruptlon Error Flagged when motor contro! data falls sanity 
cross-checks. 

  

Logic Board 

  74 Mator Table Calculation 
error 

Marks à net calculation error in the motor 
table in excess of 200msec for a single 
revolution (implying the inability of the 
processor to perform arithmetic operations 
correctly}. 

Legic Board 

  

| η 
NOT USED   
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76 Divide-by-0 Error Flagged when a divide-by-zero operation Is | Logic Board 
o ーー about lo occur (the division is by-passed). 

77 | Insane Power-Down Occurs when cross-chacks preceding a | Logie Board 
power-down sequence fail; the error code is 
logged, then the system Is allowed to go Into 

| | watchdog. 
78 NOT USED | 
FB insane Key Data Logged when key data In a Display-to-Logic Display Board 

Processor IPG message has failed an 
|. internal consistency check, | Logic Board | 

80-99, Critical Data Sanity Errors The following startup and run-time errors | In the event any of these errors is 30-97 arise from NVRAM data insanity: displayed: check NVAAM battery voltage 
after charging battery for 8 hours or lenger; 

Runtime Powarup Meaning | if stlil low, replace battery: if within limits, 
BO 90 VersaTaper Stap Inverse Error | replace Logle Board. 

| 81 91 Primary Rate Range Error 
82 92 secondary Rate Range Error 
BJ 93 Primary ¥TBI Range Error 
84 94 secondary VTBI Range Error | 
BE 95 Total Vol Infusad Range Error 
BG DÊ Sec Vol Inf Range Error 

| 87 97 Motor step Range Error 
88 NOT USED 
89 Fractional Data Range Error 

98.09 NOT USED : _ _ i 
100-103 Run-time ROM CRC | Marks the failure of the CAC signature | Logic Board 

Failures | calculatec over Logic Processor software to 
| À match that stored in ROM — o 

104-110 AutoTaper Control and Data | Flagged on AuloTaper contre! and data | Logic Board 
| Errors Insanity. 

111-113 | NOT USED - ee | 
114 Unexpected Startup Key | The display processor has sent startup Key | Display Board 

Data data during operation 
o | | _ { Logic Board 

115-117 IPC Event Tracking (Not arrors) _ NA o 
118 Unexpected Motor Activity Occurs when the Display Processor senses | Logic Board     motor activity after the Legio Processor has 

Indicated that there should be none, ia, 
when fhe infusion rate has nominally been 
Set lo zero.   Display Board     

-9
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119 Rate/VTBI Display Data { Occurs when data destined for the rate or | Logic Board Error YTEI displays Is out of range. | 
Display Board 120-123 Illegal Bank-Switched | Flagged on calls to Unrecognized procedures | Logle Board Procedure Call during ROM bank switching operations. 

124-125 IPC event tracking (Not errors} i | i N/A 
126-129 ROM Sank Switch Failures | Mark failures of ROM bank switching | Logic Board | | operations ta actlvate the expected bank. 

130 Loss of tha Display | Occurs when the the Display Processor | Display Board 
Processor Half-Millisecond | interrupt mechanism Is found to be non- 
Interrupt | i functional. 

131-134 NOT USED | ーー _ | 
135 Display Processor | Flagged when the Display Processor has | Display Board Watchdog deliberately stopped strobing the watchdog 

circuitry In response to internal error 
conditions; places the system In watchdog 

__| With the error code in the VTBI display, | | 
136 Display Processor A/D Error | Marks insanity in the display Processor A/D | Display Board 

clroult and/or Its reporting machanism. = 
137 Display Processor Fate | Occurs on mis-matches between data Logic Board Cross-Check Error reflecting the nominal pumplng rate and the 

| tate to be displayed; detected by the Display Display Board 
| | Processor. | 

138 | Display Processor Rate | Marks Insanity In the control variable for the Logic Board i Monitoring Error stata machina on tha Display Processor | | _ which monitors motor activity. Display Board 
138 Display Processor Software | Flagged when the Display Processor has } Display Board 

Exécution Error sensed 4 failure in either of its two levels of 
| | software processing. 

140 | Display Processor Case | Occurs when the Display Processor has | Display Board 
Error found a variable controlling entry to a PL/M 

| case statement to be outside its legal range. | ーー 
141 LED Segment Error ¡ Marks a failure of the run-time 7-segment Display Board 

| LED test. | i 
142 Watchdog Test Fallure Logged when tha Display Processor senses Display Board 

a fallure in the startup watchelog test. 
Logic Board 
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143 IPG Sequence Number | Logged when the Display Processor has | Display Board 
Error sensed a falure of the IPC massage | 

sequence numbers to be incrementing as | Logic Board 
they should, indicating a train of lost or badly- | 
formed messages. i 

144 Run-ilme Display Processor | Marks the Halle of the САС signatura | Display Board 
HOM CAC Error calculated over Display Processor software te m match that stored In ROM. i 

145-146 Motor Revolution Error Flagged when the Display Processor has | Display Board 
(Version 8.12 onty) determinad that the motor revolution time İş 

Inappropriate for tha infuglon rate currently in | Loglo Board 
| | affect. — 

447 Missing or Slow Steps Logged when the Display Processor has | Logic Board 
detected toc iltile stepping activity for the 
motor speed reported by the Logle } Display Board 

i Processor. | | 
148 Airdn-Line Error Marks detactlon of an air-in-ltne condition by | Logic Board 

the Display Processor. 
Display Board 

149 Overintusion Error Logged when the Display Processor has | Logle Board 
detected an Infusion to hava continued at 
least 3 revolutions beyond the total number | Display Board 
of steps indicated by the YTBI which was 

| specified when the Infusion was begun, o 
150-154 Recoverable IPC Errors Flagged upon the receipt of illegal or insane | Logic Board 

data by the Display Processor ovar the IPC 
| link (non-fatal, covered by redundancy built | Display Board 

into the IPC protocol), 

150 Display Proc. ¡PG Rate Data Error 
151 Display Proc. IPC Motor Speed Error 
162 Display Proc. IPC VTBI Data Error | 
153 Disptay Proc, IPC New YTBI Data Error 
154 Display Proc. IPC Step Data Error 

155-157 IPG Event Tracking (Not errors) | N/A 
158 | (Recoverable} Display | Marks the receipt of Illegal or insane data by i N/A 

| Processor IPC message | the Display Processor over the IPC (č 
CRG Error fatal, Coverad Dy redundancy bullt into the 

[PG protocol) 
159-160 IPC Event Tracking (Not errors) N/A 
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161-163 Motor Syne Error 
(Version 4.13 only) 

Flagged when the Display Processor has 
determined that motor revolution times fall to 
reflect the nominal pumping rate reported by 

| the Logic Processor. 

Display Board ㆍ 

Logic Board 
Bar I" oe 

    

    

    

  

    

  

    

  

  

    Silence   | lo communicate with the Display Processor 
| for one second or more,   

164 | Motor Rate Error Flagged when the Display Processor has Display Board 
(Version 8.13 only determined that the motor rate fails to reflect | 

the nominal pumping rate reported by the | Logie Board 
| Logic Processor. o 

_ 165-166 IPC Event Tracking (Not errors) o ΜΑ 
167 Motor Rate Error Flagged when iha Display Processor has Display Board 

| (Version 8.13 only determined that tha motor rate falls to reflect 
| tha nominal pumping rale reported by the | Logic Board 

o | Logic Processor. | | 
168 Test Fixtura Mode Error | Öccürs when the Display Processor has | Logic Board 

sensed a vidlation of the rules by which ‘test 
fixture’ mode (for manufacturing) is selected Display Board 

o _ br maintained. 
169 IPG Event Tracking only oo | (Not an error) NIA | 

170-173 | RAM Error Flagged whan critical Logic Processor data | Logle Board 
has failed sanity-checks involving inverse 

_ | Images and legal range. 
174 | NOT USED i _ | 

175-195 RAM Error Flagged when critical Logie Processor data | Logle Board 
| has failed sanity-checks involving inverse 

__ | _images and lagal range. 
1968-295 NOT USED _ m | 

300 Display Processor IPC | Posted when the Logic Processor has falled | Logle Board 

Display Board 
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Table 5-2z. PG-1 Maintanance/Diagnostic Mode Error Codes (v5.xx/6.xx/7.xx and 8.хх} 

The following table lista arror codes that may be generated while the instrument fs bsing operated in Mainteanance/Diagnostle Mode. 

  

  

  

  

    

    

  

  

  

Error Code | Label Description 

0 invalid kay A key has been recelved that is outside the legal range. o 
1 invalid walt period Diagnostic Moda software has been asked to spin In a wait loon for a period | outside the legal range. | | | 
2 mode insanity There is confusion at the system level as to whether normal or Diagnostic Mode 

_ Should be active. | | 
3 Ciagnosic Mode The Diagnostic Mode test sequencer control varlable has taken on an 

| sequencing error | unexpected value. | | 
4 Case error | Diagnostic Made software was asked to execute a PLM case statement whose 

control variable is eut of legal range. 
E UART error The UART is unexpectedly not ready for use. 
6. A/D error The A/D unit has falled to complete a requested conversion. 
了 test option error The Diagnostic Mode control software has been asked to present a test option 

M that is outside the legal rangé. i o | _ 
Β string selection errar Giagnostle Mode software has been asked lo scroll a string whose selectlon 

index is out of range. 
    Go buffar overflow   The C2 sarial communications Input buffer has become full: Diagnostic Mode 

software is noi processing data as quickly as it is coming in. 
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