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LV, Svstems Divisicr: ' - sr Healthcare Corporation 708.546.6311
- .ate 120 & Wilson Road
Roundg Lake, llinois 60073-0430

daxter

RE: AS40A Infusion Pump Technical Manual

- Dear Biomedical Department:

Attached is a copy of the Auto Syringe® AS40A Infusion Pump Technical
Manual. It represents earlier versions of software (AG02P002 & AOO3P003) and
may not be applicable to the software version you are currently using. We are -
currently revising the technical manual to include the newer software versions.

“The enclosed Field Performance Check Procedure, 07-19-02-511, replaces the
"AS40A Field Performance Check' on page 14 of this technical manual, This
procedure can be used for a basic check out procedure and preventative
maintenance programs that might be required by your institution.

- Please note that this manual is an "informational technical manual” and is ﬂ

- intended for service repairs, assembly replacements, or calibration.. Additional.-
training and procedures are required before individuals can be authorized to Tepair,
assemble, or calibrate the AS40A. Baxter claims no liability for individuals
servicing the device without training.

For any further questions, please contact Product Service Managcment at - |
‘1 800-THE-PUMP ( 1-800-843-7867), (option #3).

Thank you,

Kén Ga Nung %

Product Manager
Electronic Infusion Systems
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General Informatlon - e

About This Manual

Thls manual is intended for use by technical service personnel. The procedures descnbed
here are not suitable for general users. The calibration and confxguratlon access codes
are for use only by authorized technical service personnel.

'I'he text uses the following general rules of notation:

" ..." (quotes) are used to differentiate names from units of measure.

For example, "mL/hr“ refers to the 1 name of an operatmg mode whereas mL/hr is
a unit of measure. : :

[ .. ] (square brackets) denote text prompts as they appear on the LCD panel.

For example, [ ML/HR ] is the exact text that appears on thc bottom line of the
LCD when selecting the "mL/hr" mode.

<> (angle brackets) enclose data exactly as it is entered on the keypad.

For example, <123> <confirm> mieans: “type the numbers 1, 2, and 3, and then
press the key labeled 'confirm™."

This manual covers pumps using Software Revision A002P002 or A003P003 only.

AS40A Infusion Pump Technical Manual-




2 '  General Information

Product D-escription

The AS40A infusion pump is designed to meet the fluid and drug delivery requirements
of today’s changing clinical environment. It provides for accurate continuous or inter-
mittent infusion via intravenous (IV), intra-arterial (IA), epidural, or sub-cutaneous

. routes of administration.

The AS40A accepts standard disposable syringes from 1 mL to 60 mL in size. A numeric
keypad provides for simplified programming and overall ease of use. Safety and effect-
iveness are reinforced by pre-programmable bolus operation, titration of a dose without
interruption of fluid flow, and easily understood alarm and warning messages. '

The AS40A is field configurable. This allows technical support personnel to select the

- features that apply to the particular clinical setting. Configurable options include; syrige
size and manufacturer, automatic syringe size recognition, infusion program modes, max-
“imum infusion rate, selectable occlusion pressure sensitivity. and an auto-lock feature.
The configuration can be easily reviewed by the user. '

The AS40A can run on its internal rechargeable battery pack or can be operated while
- the battery charger is connected to AC power.

“The AS40A is supplied with a pole clamp and a built-in lanyard l_gop. The pump can
also be used as a table-top unit.

CAUTION: Federal (U.S.A)) law restricts this device to sale by or on the
order of a physician. :

'CAUTION: Do not perform the procedures described in this manual while
the pump is connected to a patient, or in the patient care area.

. IMPORTANT: Review the operating instructions carefully before
using the AS40A infusion pump.

AS40A Infusion Pump Technical Manual



General Information o | 3
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General Information

Specifications
Size:

Weight:
Aécuracy:

Syringes:

Deliverable
Volume:

Data Display:
~ Status Display:

Power Requirement:
Battery Life:
Temperature Range:

Keyboard:

- Construction:

approx. 3.4" x 2.6" x 10" (8.6 x 6.7 x 25 c¢m)

approx. 2.75 Ibs. (1.25 kg)

+/- 3% (not including syringe tolerance)
+/- .1 mL for bolus infusions < 3 mL (not including syringe
tolerance)

B-D Plastipak®, 1, 3, 5, 10, 20, 30, 60 mL
Monoject®, 1, 3, 6, 12, 20, 35, 60 mL

| Terumo®, 1, 3, '5_, 10, 20, 30, 60 mL

See "Syringe Data Tables" section.

Self prompting, multi-field LCD.

- Nine LED array.

AC: 105-125V 60 Hz (battery charger)
DC: internal nickel-cadmium batteries

12 hours of operation at 2 mL/hr using a 60 mL syringe,
following 16 hour charge.

0 °C to 45 °C (32 °F to 113 °F) Note: Delivery of very viscous
fluids at low temperatures is not recommended,

Elastomeric type, with tactile feedback.r

'High-impact plastic case with removable elastomeric

protective bumpers. Water resistant.

AS40A Infusion Pump Technical Manual



- General Information

Warnings:

Dose Due

Dose Complete
Pump Is Idle
Editing

Nearly Empty
Low Battery

Near Volume Limit
Attach Charger

Error Responses:

av in Use
Field Is Open
Out of Range
Keypad Locked
Data Missing
Size Invalid
Load Syringe
Check Syringe

Alarms:

. Volume Limit
Line Qccluded

Empty

| Failsafe Alarms:

Battery
Power Fault
System
Cal Sensors

Configurable Options:

Available Modes
Available Syringe Brands
Available Syringe Sizes
Default to Previous

Occlusion Sensitivity
Auto Lock

Rate Range

Syringe Recognition
Syringe Detection
Volume Limit
Alphanumeric Identifier

~ AS40A Infusion Pump Technical Manual




-6 ' o o : General Information

Environmental Requirements

Temperature Ralnge: o
Operating: 0 °C to 45 °C (32 °F to 113 °F)
Non-operating: -25 °C to 45 °C (-13 °F to 113 °F)

Note: Delivery of viscous fluids at low temperatures is not recommended.

Electromagnetic Susceptibility:

Meets requirements of MDS-201-0004
Meets AAMI #ID-P, "Standards for Infusion Devices"

Electrostatic Discharge Susceptibility:

10 kV, burst mode, direct discharge
Electromagnetic Emissions:

Meets requirements of MDS-20 1—O004

?foduct Safety:

Meets requiremeants of:

UL 544
UL 1310
ANSI/NFPA 99

Environmental Precautions:

DO NOT EXPOSE TO OXYGEN-ENRICHED OR EXPLOSIVE ATMOS-
PHERES. DO NOT EXPOSE TO IONIZING RADIATION, X-RAY, GAMMA
RAY, ELECTROMAGNETIC, OR UV RADIATION. DO NOT STERILIZE.

AS40A Infusion Pump Technical Manual




Syrmge Data Tables | 7

The following tables represent the performance ranges for those characteristics which
are based on the syrmge dimensions.

Rate Ran_ges

Syringe Syringe Minimum Rate Maximum Rate
Manufacturer Size (mL) - (mL/hr) (mL/hr)
Becton Dickinson® 1 0.01 10
3 0.02 30
5 0.03 ‘ 50
10 - 0.1 ' 100
- 20 0.1 150
30 0.1 _ 200
60 0.1 360
Monoject® 1 0.01 10
3 - 0,02 ' 30
6 0.03 50
12 0.1 100
20 G.1 150
35 €.1 200
60 6.1 -~ 360
Terumo® 1 0.01 10
3 c.02 30
5 .03 50
10 c.1 100
20 0.1 150
30 0.1 200
60 0.2 360

Note: The "Maximum Rate" information in this table applies to pumps configured for
Rate Range = High.

AS40A Infusion Pump Technical Manual



*
3

Syringe Data Tables

Deliverable Volumes

This table shows the minimum and maximum programmable settings for bolus, volume
limit, single dose, and scheduled dose.

Syringe : Syringe - Minimum - Maximum

Manufacturer Size (mL) (mL) (mL)
Becton Dickinson® 1 0.03 1.0
: 3 0.07 3.0

5 0.11 5.0

10 0.3 1¢

20 0.4 20

30 0.5 30

60 ¢.8 60

Monoject® ' 1 0.03 1.0
: 3 0.07 3.0

6 0.11 6.0

12 0.3 12

20 ¢.4 20

35 0.5 35

60 0.8 60

Terumo® 1 0.03 1.0
3 0.07 3.0

5 0.11 5.0

10 - 0.3 190

20 0.4 20

30 0.5 30

60 0.8 60

AS40A Infusion Pump Technical Manual



Syringe Data Tables - . 9

Purge Delivery

Note: The purge rates shown here are for a pump configured for a Rate Range of "H".

.8yringe ... .. _ Syringe . Approx. . S ) :
Manufacturer ‘Size “Purge Volume Purge Rate
(mL) ' (i) © - (mL/hr)
Becton Dickinson® 1 0.02 10.0
3 0.08 . . 30.0
5 0.16  50.0
10 0.23 ~..100
20 0.39 150
30 0.50 200
.60 7 0.76 - 360
Monoject® B | 0.02 10.0
L ' ' 3 0.09 30.0
6 0.17 50.0
12 0.27 100
20 0.45 150
35 0.60 200
60 " 0.76 360 .
Terumo® : 1 0.02 10.0
3 0.09 30.0
5 0.18 50.0
10 0.27 100
20 0.44 150
30 0.58 200
60 0.91 360

AS40A Infusion Pump Technical Manual




Routine Cleaning

The AS40A should be kept clean at all times. Dirt, sticky films, or foreign substances
that are allowed to harden could cause delivery problems. :

The AS40A may not be sterilized by autoclave, ETO, gamma ray, or any other method
-that is harmful to plastic materials or electronic devices.

- All exterior surfaces may be cleaned by
'a mist spray, or by wiping with a damp
“sponge, nonmetallic brush, swabs, etc.
Wipe dry with a soft cloth.

The moving parts may be cleaned by
irrigation with warm tap water. Be sure
the pump is held in a horizontal

- position, so the liquid drains out the
side of the drive housing and not at the
- ends.

" Notes:

1) The charger plug and power switch areas must be kept clean and dry at all
_times.

2) Some liquids spilled into the barrel clamp area may temporarily cause excessive
"Check Syringe" warnings. Proper operation is generally restored after drying.

3) If routine cleaning does not restore proper operation, the AS40A should be
- ——removed from service and given a "service cleaning". This procedure is described
in the "Service Procedures" section of this maual.

AS40A Infusion Pump Technical Manual
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The extenor surfaces of the pump may be c]eaned with any of the followmg agents

e Mlld unscented detergent and water. )
-« Distilled or deionized water followed by hygroscopic rinse to promote drymg.
- Dilute isopropyl alcohol (maximum concentration: 15%) .
- Dilute ethyl alcohol
- Commercial quartenary ammonium germicidal cleansers, such as Vickers
-+ .- "Kleenaseptic®". : :
- Common commercial cleaners, mcludmg
"O-Syl®" (National Laboratories)
5 "Zeptisoloﬂ“ solution (Calgon Vestal Labs)
"Staphene®" aerosol (Calgon Vestal Labs)
"Bafix®" aerosol (Hysan Corp.)
"Dow Cleaner® (Dow Chemical)
"Stenphene 11** (Spartan Chemical)
"Amphyl®" (National Laboratories)
"Clorox®" 5% solution
"Omega®™ and "A3" (Airwick Industries)

Do not use spray solvents or any type of penetrant or penetrating oil. .

"Daxly Check" must be completed before returning the pump to service. Perform a
"Field Performance Check” if there is any doubt concerning pump operation.

- AS40A Infusion Pump Technical Manual
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2 Routine Operations

Daily Check

'The Daily Check should be performed prior to programming an infusion. There are
three steps to the Daily Check: Keypad Check, Mechanical Check, and Lamp Test.

Keypad Check

. After the pump completes the power-up sequence, press every key except the
' <4> and <¥> arrow keys in any order, one key at a time. Each keypress must
result in either one or two short beeps. -

Press any two (or more) keys simultaneously. If they are pressed at exactly the
same time, there should be no response.

Press and hold any key (except <> and <v>), then press any other key. There
should be no response to the second key press. '

Mechanical Check

Before using the pump, check for slippage of the driver by applying gentle back
pressure. If there is any sign of slippage, take the pump out of service. Raise the

finger grip to disengage the drive, and check the driver for free travel through its
full range. Check the barrel clamp for free travel and proper locking.

Make sure that the charger plug and socket are clean and that the charger plug
can be fully engaged in the socket. When the charger is plugged in, check to be
sure the "ON CHARGE" light is on.

Make sure the white rubber pad is in place on the barrel clamp.

AS40A Infusion Pump Technical Manual



'Routine Operations ' ' 13

Display Check (Lamp Test) - -

Press and hold the <STOP> key during the normal . SIS
power-up Lamp Test. This will show the entire display. | SYRNGE g / 8 8

Compare the display to the illustration. Verify that all mfr/size

annunc1ators and digits are legible. - | INFUSE E E E /b
Release the <STOP> key to allow the pump to | UVER

continue the normal power-up process. L _ BDD'I’ E E:E E

- Be sure that all lights on the Status Panel 1llummate . EVERYE E -E E ma/mL: ;‘,g 2
brightly during the Lamp Test. . . cg:? .
N N .

- FHHHHS

o _ S - - AL mgrams

... 1) If the charger is plugged in, the ON CHARGE \T{?]{ LT EEE mﬁ meg

light will be on before, during, and after the N
 Lamp Test w HEH"

2) If the pump has been dropped or physically g % g % g g
_damaged in any way, the Display Check must be Y
“successfully performed before the pump can be ﬁ g g g Eg ﬁ g
. returned to service. . '

Operate the pump (any mode) for at least 5 minutes, to ensure that all background self-
-check tasks are executed.

AS40A Infusion Pump Technical Manual-



14 : Routine Operations

‘jeld Performance Check

The Field Performance Check is a quick check of general AS40A pump performance.
For a more complete test, refer to the "Service Procedures" section of this manual.

CAUTION: Some controls and indicators perform special functions in Calibration Mode.
Do not set this mode when pump is connected to a patient, or in patient vicinity.

CAUTION: Do not recalibrate the pump during this procedure. If the pump does not
perform as described, it must be taken out of service and repaired. Sudden changes in
- "calibration” may indicate that the pump has been damaged or abused, and is in need
.. Of repair or an extensive "service" cleaning.

Note: Calibration Mode forces the pump to operate with honstandard timing. It is not
" unusual to experience unrecoverable hardware error messages during calibration. If
-~ this occurs, the pump must be shut off and then turned back on.

" 1) Visual Insﬁéc’:tidn: look for damage, sticky residue, or other conditions that could
- affect performance. Clean as necessary. Ensure that the barrel clamp is properly
fitted to the case. Check the security of the pole clamp (if used).

*) Plug in the charger. The "ON CHARGE" light will illuminate.

3) Do the Lamp Test Check, per user manual: Turn the power switch ON, then press
and hold <STOP> during the Lamp Test (when all LCD segments are turned
on). Check the display carefully. Ensure that all decimal points and character
segments are visible.

4) Release <STOP>, and allow the pump to complete the normal startup sequence. At
the [SELECT MODE] prompt message, enter <5089>. This code number sets
the pump into Calibration Mode. The code number should be made available only
to authorized service personnel. The system software revision level will appear for
a few seconds, then [DRIVEPOS] will be displayed in the text prompt field. The
third and fourth LCD fields will show both raw and processed sensor readings
during some calibration steps.

- AS40A Infusion Pump Technical Manual




Routine Operations ' | 15

5) Tilt the pump 90 degrees in every axis and note that the ALERT hoht toggles ON
and OFF dependmg on the position of the pump.

6) Load a 1 mL synnge Note that the STANDBY and LOCK hghts tum ON when the
syrmge is properly mounted. Note: this step is especially useful for investigation of
repeated [CHECK SYRINGE] warnings. R

7 Lift the plunger clamp fully, to ailow free movement of the dnver Move the driver
 slowly from the "syringe full" position to the "syringe empty" position. The
. numbers displayed on the LCD should change slowly and progressively, with no
' "dead spots"-or other obvious anomalies. .

8) Install a 60 mL syringe (from a 1991 or later productlon lot) Set the synnge plunger
at-the mid-point (30 mL) mark.. -Brin} the driver face against the syringe thumb
press, as if loadmg the syringe for an infusion. The number in' LCD Field #4
(plunger position in inches) should be steady and should read:
. -= for B-D 60 mL: [2.798] +/- 0.01
+ - - for Monoject 60 mL: [2.784] +/- 0.01
- for Terumo 60 mL: [2.686] +/- 0.01
Note: Some deviation may be the result of syringe scale offset. Try using a synnze
from a different lot. o
9) Push the syringe plunger to the "empty" position, then bring the driver down until it
. contacts the face of the syringe thumb press Field #4 of the LCD should be
steady and read:
- for B-D 60 mL: [.672] +/- .01
- for Monoject 60 mL: [.660] +/- 0.01
- for Terumo 60 mL: [.910] +/- 0.01

10) Press <CONFIRM>. The text field will display {CAL DRIVEPQS], and a blinking

. [Y] will appear in Field #1, on the top line of the LCD. Use the <4> or <v>
keys to change the [Y] TO [N], and then press <CONFIRM>. The text field will
display [SYRNGREC]. Fields #3 and 4 on the LCD will dlsplav the raw and
processed Syringe Recognition subsystem readouts. :

If the [SYRNGREC] prompt is not displayed, the pump may have been accidentally
set into Calibration Mode. Tumn the pump off and begin again.

'AS40A Infusion Pump Technical Manual



6 . - Routine Operations

11) Position the pump on its side
(syringe mount facing up).
Release the barrel clamp to

~the fully open position, then
“rest a'B-D 30 mL, Monoject -
20 mL, or Terumo 20 mL " s o
syringe (1991 production - "
year or Iater) on the synnge :
‘ 'cradle :

o £

CEY CLY (5D wr)
oo Nanfio i)
[an FanFadio0]

"Hold the barrel"cla'n'lp
release lever in the "open”
_position, to allow the barrel
" ‘clamp toslide im and out " -7 i T S g
- freely, then gently bring the barre] clamp down ufitil 1t makes hvht contact with
the syringe barrel :

Gradually Increase pressure on the barrel clamp, until the LOCK light
illuminates. Note the LCD readouts.- At the exact point at whxch the LOCK light
- just comes on, field #4 should read as follows:
' » B-D = [.7417] +/- .01
» Monoject = [.691] +/- .01
> Terumo = [.663] +/- .01

12) Remove the syringe, and replace it with a B-D 5 mL, Monoject 6 mL, or Terumo 5
mL syringe (1991 or later productlon year).

Hold the the barrel clamp release lever in-the "open" position, and apply gentle
clamping pressure, as in the previous step. Note the LCD reading at the exact
point at which the LOCK light lluminates. Field #4 should read:
S *» B-D = [.2909] +/-.01
» Monoject = [329] +/-.01"
~» Terumo = [335] +/-01

Remove the syringe, then continue to the next step.

- AS40A Infusion Pump Technical Manual
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13) Press <CONFIRM>. The text field displays [CAL SYRNGREC], and a blinking [Y]

 appears in Field #1. Extend the driver to "syringe full” position.

* USE THE <4> OR <v> KEYS TO CHANGE THE [Y] TO N], and then press
© "<CONFIRM>. -~ . | R

14) The text field displays [PRESSENS], and the pump motor begins to run.

If [PRESSENS] is not displayed, the pump may have beén accidentally set'into
o ‘Calibration Mode. Turn the pump power off and repeat the procedure. .

“After the motor has run -about 5 seconds, LCD Field #4 will display the calcula-
ted syringe load in pounds. The reading should be approximately [0.00].

“The pump motor will continue running. Release the driver and move it to about
the “syringe half full" point. Reposition the pump onto its back, so that the LCD
is facing up. Note the LCD readings. The calculated load reading should remain

““close to zero. Some "flicker” from small positive to small negative values is
acceptable. -

Note: Failure to obtain the above results may indicate that there is a problem. The pump
should be taken out of service and repaired. :

| This completes the Field Performance Check.

AS40A Tnfusion Pump Technical Manual



18 ... . AS40A Pump Configuration

General Informa_‘iﬁ_é_ﬂ R

The AS40A has two configuration modes, each of which is selected by entering a special
access code immediately after the power-up lamp test. Configuration Set Mode allows
the pump configuration to be modified. Configuration Review Mode allows for review
only, and does not allow the configuration to be changed.

Configurable Options

" Available Modes

T ——

Limits the number of modes available to the
user.

Manufacturers

Available Syringe =':nv cve o

The P”mP-PPOmEts“oﬁly,defthé‘bFaﬁds of
syringe actually used. ~ ' ST T

Available Syringe Sizes

The pump limits syringe selection to those
sizes actually used. ' o

Default to Previous

The pump defaults to the syringe and delivery
mode previously used. o

. " Syringe Recognition

The pump automatidally determines the size of
the syringe.

“"’Syringe'betection

The pump alarms if the syringe barrel is
improperly clamped.

Occlusion Sensitivity

Fine tunes the occlusion alarm by tailoring
for the appropriate range of pressures (High,
Medium, Low). o ,

Auto Lock

Automatically locks the keyboard when the

| keyboard becomes idle.

Volume Limit

Available in mL/hr mode only. Sounds an alarm
when the Volume Limit counts down from the
programmed value to zero.

Rate Range

Limits the maximum delivery rate to High,
Medium, or Low range.

Audio Range

Sets the audio to High or Low loudness .

Alphanumeric Identifier

The pump briefly displays a special message
when it is turned on.

AS40A Infusion Pump Technical Manual



AS4OA Pump Configuration ‘ 19

Configuration Set Procedure

Select "Conflguratlon Set“ Mode

;_To select. Confzgurahon Set Mode, turn the pump on and enter <9805> after the Lamp
'Test. Note that there will be an "Invalid Key" error response for each of these
keystrokes. This code should only be made available to authorized technical personnel.

Prompting

The text display area prompts for each option. The user response field (the single-
character digit in Field #1) shows the response that is pending. The arrow keys (<a>,
"< ¥>) are used to step through the available choices (Yes, No, High, Medmm or Low).
7 ‘Pressing the <CONFIRM> key locks in the pending selection.

Configuration Sequence

‘The configurable options are organized into groups, as illustrated below.

" 'GROUP PROMPT CONFIGURABLE OPTION PROMPT

[SELECT MODES?] | [ML/HR} : [UNITSIHR] [SINGLE DOSE]
- [MANUAL SCHEDULE] [AUTO SCHEDULE]
[MCG/MIN] : [MCGIKG/MIN]

[SELECT MFRS?] [B-D] : [MONOQJECT] : [TERUMO]

[SELECT SYRNGES?] [(n)ML B-D], n = 1, 3, 5, 10, 20, 30, 60
%En)ML MONOJECT], n= 1, 3, 6, 12, 20, 35, 60

n)ML TERUMO], n = 1,’3,s, 10, 20, 80, 60

[ SELECT DFAULTS?] [MODE DEFAULT] : [MFR DEFAULT] : [SYRING DEFAULT]

[SELECT MISC?] [SYRING RECOGNIT] [SYRING DETECT] : [PSI RANGE]
[AUDIO RANGE] : [RATE RANGE] : [AUTO LOCK]
{VOLUME LIMIT]

iSELECT IDENT?]) Blinking cursor in text field.

The first prompt for each option group is a [SELECT | (group name) ?] query. The def-
ault pending response is [Y] (yes). Press <CONFIRM> to begin configuring the group.
To skip ahead to the next group, use either arrow key to change the pending response
~prompt to [N] (no), and then press <CONFIRM>.
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Once a group has been opened for configuration, every option within that group must be
configured. After the final option within a group has been configured, the display will
read [UPDATING] for a few seconds while the pump’s configuration memory is updated,
and then will display the next [SELECT | (group name) ?] query. The new group
configuration is not saved until the [UPDATING] message has been displayed and the
next [SELECT | (group name) ?] message appears. T E

For example:

Following mode configuration, the next prompt is [SELECT MFRS?). There is a
flashing [Y] in the user response field on the top line of the LCD screen.

- Pressmg <CONFIRM> begins the process of séléétjﬁg the available syringe -
- manufacturers. The next display is [MONOJECT]. o
- Pressing <a> or <¥> changes the [Y] to [N]. Pressing < CONFIRM> then

skips the entire [SELECT MFRS?] group and continues on to the [SELECT
SYRNGES?] prompt. |

~ The pump configuration must include at least one mode, manufacturer, and syringe size.
Standard Configuration

The factory standard configuration is:

- Modes: - All modes enabled.
~ Manufacturers: All syringe manufacturers enabled.
- Syringes: ~ All sizes available.

Defauits: . No defaults enabled.

Misc:

Syringe Recognition:
_.Syringe Detection:

PSI Range: =~

Audio Range:

Rate Range:

Auto Lock:

Volume Limit:

MOZ R
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Completing the Configuration Process

After the last option group has been configur :d or skipped, the pump terminates the
conflguratlon set process by initiating a normal power-up restart.

Abortmg the Conflguratlon Process
Conf;auratlon mformatlon is stored a whole oroup at a time. If the pump power is
turned off before the [UPDATING] message appears, any pendmg changes will be lost.
The group will revert to the previous settings. ,
Configuring the Modes Group
Initial Prompt: [SELECT | MODES?]
Each mode is prompted by displaying the mode name. The user response field on
the top line of the display will show with the current (pending) status. [Y] = mode
available to the user. [N] = mode not available to the user. All modes are initially
enabled at the factory. At least one mode must be enabled.
Configuring the Manufacturers Group
. Initial Prompt: [SELECT | MFRS?]
At least one syringe manufacturer mus: be configured. The display codes are:
1) [MONOJECT] = Monoject®
2) [B-D] = Becton Dickinson Plastipak®
_ 3) [TERUMO] = Terumo®
Conftgurlng the Synnges Group
Imt1al Prompt: {SELECT ] SYRNGES?]
The text field prompts for each available syringe by showing the nominal syringe

size and the manufacturer name, e.g. [ 1 ML | B-D ]. At least one syringe must
be selected for each configured manufacturer.
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Configuring the Defaults Group
Initial Prompt: [SELECT | DFAULTS?] -

When enabled, the Defaults group options simplify user programming by irﬁtiai-
izing the pump to the mode, manufacturer, and/or syringe size that were used the
last time the pump was operated. Three default options are available:

[MODE | DEFAULT]
[MFR | DEFAULT]
[SYRING | DEFAULT]

Configuring the Miscellaneous Group
_ Ini_tial_ Prompt: [éELECT | MISC?}
. -7--The ;'i\f-I-iscl:ellaneous"r group includeﬁ six options:
~ [SYRING | RECOGNIT] |

Syringe Recognition is a convenience feature that simplifies programming
by initializing the "SYRINGE size" field to the size of the syringe that is
mounted. Note: enabling this feature automatically enables Syringe Detect-
ion. Select [Y] to enable this option, [N] to disable.

" [SYRING | DETECT]

Syringe Detection is a safety enhancement that issues an alarm if the
syringe is improperly mounted in the barrel clamp. This feature is active
while the pump is delivering. Syringe Detection is automatically configured
when Syringe Recognition is enabled. It is recommended that Syringe Det-

“ection should always be enabled. Select [Y] to enable this option, [N} to
disable. _ C
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[PSI | RANGE]

- Fine tunes the occlusion alarm by tailoring the occlusion detection system
-~ to the pressure range most appropnate for the infusion. One of three
Co 'ranges must be selected SR

[H] = hlgh pressure range D
[M] = medium pressure range
[L] = low pressure range

: The factory standard setting is [M], which is suitable for delivering fluids of
~‘about the same lubricity and viscosity as water.

[AUDIO | RANGE] -+
Sets the audio loudness to [H] (loud) or [L] (quieter). The standard setting

is [H]. It is recommended that the [L] setting not be used for unattended
pump operations. .

[RATE | RANGE]

, Lumts the maximum fluid dehvery rate. The standard setting is [H] The
- available settings are:

[H] = 360 mL/hr
[M] = 120 mL/r
[L] = 15 mL/br

The rate range setting applies smlultaneously to bolus, purge, and
- maximum delivery rate. :

Note that syringe factors also limit the rate range. For example, it is not
possible to exceed 10 mL/hr from a 1 mL syringe, regardless of the rate
range setting. See Syringe Data Tables, pp. 7-9.
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~ [AUTO | LOCK]

" When enabled, Auto Lock automatically activates the Lock feature when
~ the keyboard is idle, two minutes after programming has been completed.
This helps prevent tampering and accidental keypresses. The keyboard is
- manually Jocked or unlocked by pressing the <LOCK> key Select [Y] to

enable this option, {N] to disable.

[VOLUME | LIMIT]

‘The Volume Limit option is only available for use in "ML/HR" Mode.
When enabled, Volume Limit halts and sounds an alarm when a program-
med volume has been delivered. There is also a 10-minute "Near Volume
Limit" warning. Select [Y] to enable this option, [N] to disable. -+ -
Selecting an Identifier
Initial Prompt: [SELECT | IDENT?]

The Identifier option is an alphanumeric message that is displayed for about three
seconds, following the power-up Lamp Test. Select [Y] to create/edit the identifier, [N]
b leave the present identifier (if any) unchanged. Since this is the final configuration

‘step, the pump will initiate a normal power-up at the conclusion of this step.

Note that <EDIT> performs a special function that is unique to this operation.

> At the [SELECT | IDENT?] prompt, press <CONFIRM>. The leftmost char-
acter (or space) flashes to show that it is "active".

» Use the arrow keys to scroll through the character set, stopping at the desired
character

> The <EDIT> key accepts the dlsplayed character and steps to the next
charactér.

» Use the <CLR> key to clear the current character.

» <CONFIRM> completes the identifier selection process.
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Pu'm'p Configuration Example

Turn the pump off, then on. At the [SELECT | MODE v4] prompt, press <9805>.
Then use <¥> or <A> as required to set the correct pending response. Use
<CONFIRM> 'to lock in the pending response and move to the next step.

Beginning with the factory standard configuration, reconfigure the AS40A for:

e MFRS: BD ONLY e SYRINGES: ALL
- MFR DEFAULT: N e SYR. DEFAULT: N
e PS| RANGE: M e SYRINGE RECOGNITION: Y
e AUDIO RANGE: H ¢ RATE RANGE: H e AUTO LOCK: N
* o VOLUME LIMIT: Y e IDENTIFIER: BD ONLY : :
¢ SYRINGE DETECTION: Y

e MODES: ALL .
¢ MODE DEFAULT: N

NOTE: Underlinéd items are to be changed from the standard configuration.

TEXT PROMPT Key Entry “ TEXT PROMPT= Key =Entry
[SELECT MODES?] <a ><CONFIRM> || {SELECT MISC?] <CONFIRM>
[SELECT MFRS?] <CONFIRM> [SYRING RECOGNIT] | <CONFIRM>
[B-D] <CONFIRM> “ [PSI RANGE] <CONFIAM>
[MONOJECT) <v ><CONF IRM> [AUDIO RANGE] <CONFIRM> =
[ TERUMO] <v><CONFIRM> “ [RATE RANGE] <CONFIRM>
[SELECT SYRNGES?] | <r - <CONFIRM> [AUTO LOCK] <CONFIRM>
[SELECT DFAULTS?] | <v><CONFIRM> [VOLUME LIMIT) <CONFIRM> -
[SELECT IDENT?) <CONFIRM>

The far left space of the text display will be flashing. Press <a> twice, so that a flashing
[B] is now displayed. Press <EDIT> to move to the next digit. Continue in this way,

until the display reads [BD ONLY], then press <CONFIRM>. The pump will display
[UPDATING] for a few seconds, then will initiate a normal power-up reset.
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Configuration Review

The Configuration Review feature allows the pump configuration to be checked without
risk of accidental alteration.

To review thg AS40-A'pﬁ;np’s configuration, enter < 123> after the power-up Lamp
Test. Ignore the "Invalid Key" beeps that occur while entering this code number. The
pump displays the current software revision level in the text field for 3 seconds.

The configuration sequenbe displays the categqry being reviewed in the lower screen
field, followed by a question mark (for example: [VIEW MODES ?]). The upper screen

field displays a [Y] (for "yes").

® Pressing <CONFIRM> begins reviewing the options within this category. The
text field will display only the options that are configured. Pressing <CONFIRM>

| steps to the next option.

'© Pressing either <4> or <¥ > changes the [Y] to [N] (for "no"), indicating that
--Teview of this category is not wanted. Press <CONFIRM> to advance the screen
tothe next category for review.

The configuration options are grouped as follows:

[VIEW MODES 7} - | |
~ ML/HR, UNITS/HR, SINGLE DOSE, MANUAL SCHEDULE, AUTO
SCHEDULE, MCG/MIN, MCG/KG/MIN .

'[VIEWMFRS 7).
. B-D, MONOJECT, TERUMO
[VIEW SYRNGES?]: - - -
-B-D: 1 ML, 3 ML 5 ML, 10 ML, 20 ML, 30 ML, 60 ML
. MONOJECT: 1 ML, 3 ML, 6 ML, 12 ML, 20 ML, 35 ML, 60 ML
~ TERUMO: 1 ML, 3 ML, 5§ ML, 10 ML, 20 ML, 30 ML, 60 ML
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[VIEW DFAULTS ?}:
MODE DEFAULT, MFR DEFAULT, SYRING DEFAULT

[VIEW MISC?]:
SYRING RECOGNIT, SYRING DETECT, PSI RANGE (H, M, L), AUDIO
RANGE (H, L), RATE RANGE (H, M, L), AUTO LOCK, VOLUME LIMIT

When the last optlon has been rev1ewed the pump automatically restarts the Lamp Test,
as if it had just been turned on.

NOTE: To cancel the configuration review at any time, simply turn the pump off.
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Bamrel Clamp Assembly

Barrel Clamp Zebra Strip

Battery Stack Assembly

Battery Cover

End Cap (2 req.)
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Pump Unit Disassembly

Barrel Clamp
Assembly

Plunger Driver
Assembly

' Bumpérs
(End Caps)

The barrel clamp assembly is held in positién By three screws and
a locating boss molded into the case. To remove the barrel clamp,
remove the three philips-head screws, then hft and rotate the

assembly as shown.

‘Note that the flexible barrel clamp zebra strip connector fits in a
- pocket under the barrel clamp. The metallic "zebra strips” must face

toward the top of the pump. The zebra strip and the corresponding

““conductive pads must be perfectly clean before assembly.

The outer portion of the plunger driver assembly, called the Upper
Plunger Assembly, is easily replaced. Use a suitable tool, such as a
drift punch or thin rod, to apply hand pressure to push out the lever
pin, then lift off the outer plunger assembly.

The flexible rubber "bumpers” (End Caps) stretch to fit over flanges
built into the case top and bottom. Be sure to install the bumpers
so the flat "feet" are toward the back of the pump.
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Battery Replacement

The battery pack hatch cover is
on the back of the AS40A pump.
To remove the cover; remove the
three retaining screws, slide the -
cover back and then upward. The
cover will come off without effort.
Do not force or pry the cover, as = -
this will damage the case.” "~

;

.dl\“\“\\‘“\sﬁéb
=L
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With the cover off, the battery pack
can be easily removed from the case. S
Do not pry on the battery pack. Do 1)
not allow the pack to fall from the o
case, as the weight of the hanging

battery pack can damage the wire A
harmess. = . ' -
Disconnect the wire harness at the =~ = p——0
battery connector. Press the latch tab o= -
to release the connector. —
—
‘The battery pack is cushioned by a E'
foam battery compartment liner. '
Inspect the foam before replacing the :
battery . pack. The foam must be
replaced if it is stained, wet, or

If the insert is wet, then the pump’s

moisture seal has been compromised.

Remove the foam insert and dry out B

the pump interior using warm air. Do S
not allow foreign material to get

inside the pump. Keep the warm air

temperature below 45°C (113°F).

CAUTION: When reinstalling the battery pack, be sure the leads are carefully dressed along the
sides of the pack (see illustration). Be sure the leads are not crushed or kinked.
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Battery Llfe Check

The battery pack is con51dered acceptable when it can operate at 80% capacity or better. '
Battery capaczty can be estimated as follows: '

(1) Charge the battery (w1th the AS40A pump turned off) for at least 24 hours '
" {(2) Remove the battery pack.(See "Battery Replacement" section)

+(3) Connect a 135 ohm, 1/2 watt resistive load across the battexy connector.
(4) Contlnuously monitor the battery voltage and discharge tune

The battery pack is acceptable if the battery
voltage is SV or greater after 19 hours of
dzscharge through a 135 ‘ohm load. o

Note that new battery packs, fresh from | b
stock, may take 3-5 charge cycles to reach ‘
full operatlonal capaaty

il
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Service Cleaning

The AS40A is designed for easy cleaning in the field, using water-based irrigation. This
procedure is described under "Routine Cleaning'. | '

The Service Cleaning procedure is more thorough than the routine cleaning procedure, and
is generally advised when the pump has been soaked with a low-viscosity fluid containing
conductive, corrosive, or sticky fluids that are not water soluble. Service cleaning should also
be considered part of any service operation, especially if the barrel clamp or driver has been
serviced. An excessive number of [CHECK SYRINGE] alarms may be a symptom that
Service Cleaning is needed. ' _

Barrel Clamp Cleaning
| » Remove the three phillips-head screws retaining the barrel clamp.
» Remove the barrel clamp by pivoting about the upper edge of the clamp cradle.

" » Liberally irrigate the contaminated surfaces, using a soft-bristled brush to work the
solution into all corners and crevices. Open and close the clamp a few times,
‘to help work the cleaning solution into the sliding surfaces. -

NOTE: DO NOT IMMERSE THE BARREL CLAMP ASSEMBLY.

» If this does not loosen the dirt, wipe the surface with a sponge and any of the

approved cleaning agents listed in the User Manual, followed by a rinse with

~ a 50/50 mixture of water and isopropanol. Do not allow the cleaning agent to
leak into the barrel clamp electronics. '

» After removing all contamination, blot the assembly dry with a clean paper towel.

Air dry overnight at room temperature. Do not use a hair dryer or other hot-
air device. '

» Before reinstalling the barrel clamp, zlean the six electrical contact pads and the
-mating connector on the pump body, using a lint-free pad and isopropanol.
Pivot the barrel clamp assembly into place on the pump, then reinstall the
three screws. Tighten the two outer screws first.
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Plunger Drive Cleaning

- » Irrigate the plunger driver and drive assembly with 50/50 dlsnlled waterhsopropyl
© 7 mixture. DO NOT IMMERSE THE PUMP! B . .

» If the plunger driver cannot be cleaned with irrigation alone extend the p]unoer
'~ clamp and direct a gentle stream of warm tap water on the driver assembly.
' Dlrect the stream carefully, to mmnmze the water exposure to the pump case.

*» Surface contamination can be .cleaned by wiping with a sponge and any of the
" approved cleanmg agents listed in the User Manual, followed by a water/
isopropyl rinse. Do not allow detergents to flow into the drive compartment.

» If the drive compartment is contaminated, flush the drive area with warm water.

Hold the pump in a horizontal position, so that water runs out the 51de of the
drive area, and not the ends.

~ » Dry the plunger and drive assembly by blotting, followed by a gentle air stream or
: _ ovemight free-air drying.

» Do not lubricate any of the drive parts The AS40A is deswned to operate without
lubrication.

" The pump must successfully complete the Field Performance Check before being returned
to service. If there is a problem, the pump must be repaired, recalibrated, and retested.

| Note. Because the above procedure requires skill and careful attention
‘to detail, the manufacturer cannot assume responsibility for damage

caused by ingress of cleanmq agents or other ﬂmds into sensitive areas
of the pump.
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Calibration Ch_eck

The calibration of the AS40A should be checked at least twice a year, and as part of every
service operanon ‘The followmg equlpment and materials are needed: ,

e Complete set. of syringes for one manufacturer All test sy:rmges must be from a
= . current production lot. '
* . » Pressure transducer with readout in pSl
» 60 inch high-flow extension set (1IM8521 or eqivalent).
» Pump configuration must include:

Volume Limit: [Y] (enabled)
Syringe Rec.: [Y] (enabled)
: -+ ‘PSI Range:- - ~ [M] (Medium)
- RATE Range: ' [H] (High)
ML/HR Mode: [Y] (enabled)
Syringe mfr/sizes: - .. all syringe sizes for the selected manufacturer

must be enabled.
Calibration Check Procedure:

| i) Select any syringe, and set the plunger to about the 3/4 full mark.
- 2) Load the syringe onto the pump, and program an ML/HR infusion for the selected
syringe.

> The pump should recognize the syringe size.

3) Program the infusion for the maximum rate {e.g. enter a rate of <999> mL/hr, and then
<CONFIRM> the corrected rate that the pump displays). Allow the “infusion” to
run to completion.

> The infusion should stop with an [EMPTY] message.

Note: If [LINE OCCLUDED)] occurs before [EMPTY], repeat the test with another
syringe from a different (post-1991) production lot. The problem may be due to
normal syringe manufacturer’s dimensional tolerances.
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' 4)Turn the purrip off and remove the syringe.

_ a) Turn the pump on. Select and mount a synnge Use very firm pressure when
) mounting it in the barrel clamp. - : 0

~ b) Set ML/HR mode, and venfy that the syringe size is correctly recogmzed

.9 Turn pump off, remove syringe, and remount with less clamping force than would
o “nommally be used. Verify proper size recognltlon as in the previous step.
d) Repeat the above steps for each of the remaining syringe sizes. Mount each
syringe twice, once with very firm clamping pressure and once with light
pressure. ' L

> Verify that the syringe size has been correctly recognized.

5) Fill a 60 mL syﬁnge half full with water and mount on the pump. Attach to a pressure
gauge, using a high-flow extension set. Carefully purge all air from the setup.

6) Program a ML/HR mode infusion of 360 mL/hr. Set Volume Limit to 60 mL.
7) Begin infusing and note the pressure when the {LINE OCCLUDED] alarm occurs.

ks The occlusion pressure reading should be about 13 (+/-3) psi for B-D and Monoject
’ syringes, and about 11.5 (+/-3) psi for Terumo.

8) Repeat steps 5-7 above, except use a completely filled 1 mL syringe, and a delivery rate
of 10 mL/br.

»The occlusion pressure reading should be between 14.5 and 38.5 psi.
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Callbratlon Procedure
The AS40A cahbratlon procedure sets the proper operatlon pomts for three parameters:
> Synnge "Empty“ pomt
| > Syrmge size and barrel clamp engaoement
- Occlusion pressure detection
'Ihere is no spemﬁc cahbrahon interval for the AS40A, except that the zero- load force point
should be checked every 6 months and calibrated every 12 months. Any sudden "drift" in
. the pump’s calibration should be considered a symptom that the pump has been damaged.
The pump should be removed from service, cleaned, and checked thoroughly.
The AS40A must be recalibrated after any service procedure involving removal of "p'arts.
Eqﬁipmeﬁt and materials 'neec.led'.
» 1 mL syringe (B-D® Monolect@’ or Terumo® )

-» Test Fixture Set:

- Barrel clamp calibration fixtures CAS40-XX—801; XX- = -01- to -06-
— NS o3zl
- Load Yoke #CAS40-01-802 ) g‘ﬁ
- I KT AAS b‘féx?@;

> Misc.: cable, weights, IV pole Q fﬁ E:f" :
. . . -y '#L%%?, :

1) Read the entire procedure before beg1nnm° pump calibration.

Notes:

2) If results seem to be gettmg worse during the calibration procedure, simply shut
the pump off, review the procedure, and start over.

3) To avmd accldental alteration of calibranon settmgs do not press <CONFIRM>
until the procedure explicitly calls for this action.
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4) To skip a section of the procedure, change the "group" prompt from the default
[Y] to a [N] by pressing one of the arrow keys. Then press <CONFIRM>.

5) The zero-load force point calibration can be performed without first going thr-
ough the 10-pound load calibration procedure. This is done by entering <0>
in response to the [VERIFY 10.0 LB] prompt. The display jumps directly to
the [VERIFY 0.00 LB] procedure, ‘and retains the remaining settings.

6) To do only the zero-load force point calibration, follow the display prompts to
~skip the [DRIVEPOS] and [SYRNGREC] calibration sections, then go to

~ step #21. The keypress sequence begins by turning on the pump, followed by:

- <5089>  <CONFIRM> <N> <CONFIRM> ~ <CONFIRM> <N>
_ <CONFIRM> <CONFIRM> <CONFIRM>, then proceed to step #21. .

T

Procedure:

D)

K

Begin with a fully charged battery pack, and leave the charger connected throughout

the procedure: ‘

Turn on the pump: At the [SELECT MODE] prompt and enter <5089>. This code
should be made available only to authorized service personnel. The LCD will briefly
display the software revision level, then will display a [DRIVEPOS] prompt message.

- LCD Fields #3 and #4 will show the raw detector (A-D) output and the processed

~ result, respectively. The processed number represents the distance (in inches)
 between the cradle surface and the driver face.

Rotate the pump about all three axes. The ALERT light lluminates when the pump
is moved from horizontal to vertical. ' :

Mount a B-D, Monoject, or Terumo 1 mL syringe in the barrel clamp. Verify that
both the STANDBY and LOCK lights turn on. In Calibration Mode, these lights
indicate that the syringe tab has been detected, and that the barrel has been sensed.

Raise the finger grip, then slowly move the driver back and forth through its full
range of travel. Watch the LCD readout while doing so. Both data displays should

change in a continuous, linear manner. The aumbers should increase as the driver

moves in the "syringe full" direction. '
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o

7)

=

" correspond to the distance from the syringe
tab face to the plunger driver face.
. Calibration is verified by noting that Fixture

~ [672] (+/- .006) inches.

. 9)

... Fixture CAS40-01-801. The Field #4
readout should be [2.798] (+/- .006).

" Press <CONFIRM> to complete the Drive

‘Press <CONFIRM>. The 2.798 inch

--previous step, and press <CONFIRM>.

| Press <CONFIRM>. The display will read [CAL DRIVEPOS], and prompt with a

flashing [ Y] in field #1. Press <CONFIRM?> to initiate the drive position calibration
sequence. The display will read [VERIFY 2. 798] Install Fixture CAS40-01-801 as
-‘though it were a syringe. Be sure the driver is brought into good contact with the
. fixture  flange, so that an accurate :

measurement can be obtained.

measurement will be recorded, and the
display will change to [VERIFY 0.672].
Install Fixture CAS40-02-801 as in the

LCD Fields #3 and 4 will show the raw
(A/D) and processed readings that

CAS40-02-801 reads out in Field #4 as

Back check the calibration by reinstalling

Position calibration. The display will read
- [UPDATING] for a few seconds, while the
new calibration information is being saved.

Notes: '. .

a) If the "back check” result in Step 9 does not fall within the stated tolerance, then
the pump should be carefully checked for mechanical problems Do not continue the

o caltbratzon procedure until rhe "back check" is successﬁzL

b) If there is a problem, the Dnve Posmou cahbratlon can be aborted by turning the

~ pump power switch OFF at any time prior to display of the [UPDATING] message.
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10)

The next step is to calibrate the Syringe Reéognition system. After completing step
(%) above, the display reads [SYRNGREC]. Fields #3 and #4 show raw and

converted output, respectively. -

Hold down the clamp release lever, and
move the barrel clamp in and out slowly.
The output readings should change in a
continuous, linear manner. The readings

should show a smaller number as the -

-clamp is pushed in. If discontinuities,
+ "flat spots", or "holes" are observed, the

12)‘"

pump must be taken out of service and

Tepaired.

Press <CONFIRM>. The display will

read [CAL' SYRNGREC], and a [Y)
prompt will appear in Field #1. Press
<CONFIRM> to begin the syringe

_Tecognition system calibration. The text

13)

display will read [VERIFY 0.742 IN],
and a number will appear in LCD field

Position the pump on the power switch
side, so that the syringe drive faces
upward. Gently set fixture CAS40-03-801
in the cradle. Be careful to center the
fixture. Do not apply pressure.

Notes:

‘-—'}*//5-\5—,“? )_

—

T U]

B

- 1) In the following steps, the <CONFIRM> key is used to "arm" the measurement |
subsystem, which then "fires" (records the measurement) when the Syringe Detection
* cradle switches close. There is no audible indication when <CONFIRM> is pressed.

2) The syringe éixppdtt system is relatively compliant, and the measurement system
is very sensitive. A certain amount of practice will be required in order to obtain

consistent results.
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14)_ Press <CONFIRM> to "arm" the Syrmge Recognition measurement system.

Brlng the barrel clamp slowly in toward the

fixture until the clamp very lightly contacts - -

the fixture.

Smoothly and slowly apply increasing thumb

pressure inward and slightly to the rear, as

shown in the illustration, until the pump
- beeps.

15)  In a few seconds, the text display changé; to
read [VERIFY 0.291 IN]. Open the barrel

clamp fully, remove the fixture (CAS40 03-
801), and place Fixture CAS40-04- 801 in the
“cradle. : SN

16) - Repeat Step (14) to obtain the "0.291" inch

'

will begin displaying the barrel clamp

posmon in both unconverted and converted

‘units (inches).

Do NOT press <CONFIRM>.

; reading. After the pump beeps, the LCD

t" L

Lt -]

17) ~ Check the calibration by reinstalling Fixture CAS40-03-801. Hold down the barrel
clamp release lever, to allow the clamp to slide in and out freely. Observe the LCD
display reading (Field #4) while gradually increasing clamping pressure. Note the
display at the exact pressure that makes the LOCK light comes on. The reading

——should be [.742] (+/- .01).

Do NOT press <CONFIRM>.

If the displayed value is not within tolerance, shut off the pump and repeat the

calibration procedure.
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18)

19)

, 0)

21)

Service Procedures

‘Reinstall Fixture CAS40-04-801. Using the same prdcedure as for the previous setup,

apply gradual clamping pressure and note the reading at the exact pressure that first
makes the LOCK light illuminate. The correct reading is [.291] (+/- .01).

Do NOT press <CONFIRM>.

If the displayed value is not within tolerance, shut off the pump and repeat the
calibration procedure. _ : : - :

Remove the fixture from the cradle and close the barrel clamp completely. Position

the driver at léastd_1/3__ of the way up from the end of travel.

* Press <CbNFIkM> to save the new calibration séttings.

The display wﬂl read [UPDATING] whﬂe the new calibration information is being
stored. The next display is [PRESSENS]. '

This completes the Syringe Recognition portion of the calibration procedure,
The pump motor begins to run immediately upon éompletion of the Syringe
Recognition calibration procedure. After about 5 seconds, Field #4 begins to display

the calculated load against the plunger driver.

Press <CONFIRM>. The motor will stop and the text field will display [CAL

- PRESSENS]. The Field #1 text prompt will flash [Y].
Press <CONFIRM>. The text field will proinpt with [VERIFY 10.00 ib].
> To pefform the full pressure sense calibration, go to step 22.°

| ~» To skip directly to the "zero force” calibration, press <0>. The display will change

to [VERIFY 0.00 LB}]. Go to step 23.
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Service Procedures

(10 Ib. calibration) See illustration. Mount the pump-upside
down on a vertical IV pole, so that the pump is at least 4 feet

~ above the floor. Assemble the load yoke p/n CAS40-01-802,

approx. 3 ft. of cable, and sufficient additional weight to bring
the total fixture weight to 10 pounds. Ensure that the dnver
still has about 1/3 of travel range remalnmg

... Install the weight/yoke fixture on the driver, and stop any

swinging of the weight. Press <CONFIRM>. The display will

© read {VERIFY 10.0 LB]. Press <CONFIRM> to begin the

procedure. The motor will run for about 15 seconds. After the
mot_or_ stops, the display will read [VERIFY 0.00 LB].

Remove the welght/yoke test flxture Remove the pump from

the IV pole

23)

7 (0 Ib calibration) Lay tﬁe pump horizontally on a smooth,

level surface. The LCD should be facing up. Ensure that
nothing will touch the driver.

| Press <CONFIRM>. The pump motor will start running. A

reference number between 30 and 100 will be displayed in a
few seconds. After a few more seconds, the text field will read
[PRESSENS] and a number close to zero will appear in Field
#4.

If the average reading is [0.00], then press <CONFIRM> to
save the calibration data. This completes the sensor

- calibration procedure.

Notes:

1) A certain amount of "bit flicker" is inevitable.

43

2) If the average zero-load reading is significantly different from [0.00], then shut the

pump off and repeat the [PRESSENS)] calibration procedure.

'3) The "Calibration Check" procedure should be performed following unit calibration.
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The AS40A can only be used with the "900 Series" of chargers and other approved devices.

The standard charger, p/n CAS40-01-900 is rated at:

AC input: 115 VAC, 125 mA, 60 Hz

Output: 8 pin MINI-DIN type. See figure below.

|

I Pin # ! S

ignal Name/Description

Shield

0 |

_“Charger (+) to Pump -

Data To Pump

Data From Pump

Control From Pump

Control To Pump

Factory Use Only

On-Line

Lo T S VNN e B ) N I - N % B o T O

~ Charger (-} Outpuf
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Rubber Bumpers

The ﬁ:otective end caps ("bumpers") are fitted to the top and bottom of the pump.
Replacement bumpers are available in a number of colors, and are packaged in "kits"
consisting of two end caps and an installation instruction sheet.

Colored Bumper Kit part numbers:

AAS40-01-491 Grey (Standard)
AAS40-02-491 Blue
AAS40-03-491 Green
AAS40-04-491 Orange

- AAS40-05-491 Black

Pole Clamp

The pole clamp can be adapted to allow mounting the pump on a horizontal pole.
To adapt the pole clamp, first remove the pole clamp from the pump. Remove the
screw on the back side of the pole clamp. Remove the jaw portion of the pole clamp,
rotate 90 degrees and replace. Note that it is notched to fit the housing properly.
Tighten the screw. and reinstall the pole clamp. '

Part Number: A-AS40-01-515
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Bamrel Clamp Assembly
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Part Name I ) Part Number

Barrel Clamp Assembly AAS40-01-518
{(Requires Barrel Clamp Label - ,
p/n BAS40-01-038) '

Upper Plunger Assembly AAS40-01-501
(Requires Upper Plunger Assembly Label
p/n BAS40-01-012)

End Cap (Bumper) - - AAS40-0X-491

Available as kits only. (X = color)
See "Accessories" section. :

Battery Cover DAS40-01-483

Battery Cover Screws (3 req.) S0232-03-663
Battery Stack Assembly AAS40-01-533

Barrel Clamp Zebra Strip- | BAS40-01487
Barrel Clamp Assembly Screws (3 req.) S0440-08-614
Lever Pin, Plunger Assembly BAS40-01-422
Barrel Clamp Label ' | BAS40-01-038

Upper Plunger Assembly Labe] _ BAS40-01-012

S hs5001 5 Bp Gt
__‘DA,g.C/oO/(é/G' ol Caze

BasS Ul O4B pack Cooe Lobdd 101 l?’ﬁ‘a
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Priorities

- All error conditions, warnings, and alarms are prioritized. If multiple sr'im_u‘ltaneous alarms

- occur, they will be displayed and/or serviced by priority. -
Error Responses

- The AS40A generally responds to operator error with an “Invalid.Key" warning. In certain

circumstances, an invalid key press will result in one of the additional responses described
below. : | : - -

Out of Range _

- If the ope.r::itor -attempts to enter data outside the curréntly zicéeptable range, the
~ pump will beep, and the text field will display [OUT OF | RANGE] for 1 second. The
nearest acceptable value will then be displayed in place of the incorrect data.

E ‘Keypad Lo_ckéd -

 Ia key is pres_séa while the <LOCK> function is active, the text field will display
[KEYPAD | LOCKED] for 1 second.

va in Use

Attempting to enter data with the digit keys when the system expects an arrow key
to be used will resultina [ va IN USE] display. :
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Field is Open
~ Attempting to <START> any delivery during data 'entry or editing will cause a
 [FIELD | IS OPEN] display. The <START> key will otherwise be ignored.
° Data Missing

Attempting to <START> an unprogrammed bolus will cause a [DATA | MISSING]
display. The <START> key will otherwise be ignored.

- ““*Load Syringé =~

© . Attempting to <START> an infusion without a syringe in place will result in a
'[LOAD [ SYRINGE] message. The <START> key will otherwise be ignored.

.Size Invalid

‘When [SIZE | INVALID] appears during programming, it indicates that the
programmed syringe size does not match the detected syringe size. The data in the
syringe size field will remain flashing until the situation is resolved.

Check Syringe

If the syringe is not properly mounted when motor movement is commanded, a

- [CHECK | SYRINGE] message is displayed and the pump beeps once. If [CHECK
| SYRINGE] occurs while infusing, the pump beeps continuously. See "Alarms"
section. Motor movement is suspended until the situation is corrected.
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Error Conditions

Jarnings

Pump is Idle

- The "Pump is 'Idlé"' wafhing occurs when there are nb keystrokes “(i'n Standby

state) for a period of time. A signal of fifteen short beeps sounds every two
minutes and the text field displays [PUMP | IS IDLE] until there is a key
press. The ALERT LED will flash during the audio portion of the warning.

Pressing <LOCK> defeats the audio portion of this warning.

Size Invalid

If the detected syringe size doesn’t match the programmed syringe size at a
time when motor movement is commanded, the pump will sound a single

. beep and display {SIZE | INVALID]. The operator must either reprogram the
- syringe size or override the syringe recognition device in order to continue.

Note that this warning could be indicative of a hardware fault, or that
a syringe manufacturer has made a dimensional change. Delivery er-
rors could occur if the syringe dimensions have been changed.

An override procedure has been provided to temporarily override this warning

“in an emergency situation. To override, the operator must first confimm the

programmed syringe size. Then, the pump will open each field in succession
to force operator confirmation or reprogramining,.

| Nearly Empty

This warning is issued when there are about 10 minutes of delivery remaining

- until the syringe empties. '

The ALERT LED will flash while the text field displays [NEARLY | EMPTY]
for a few seconds. Any keypress silences the audio.

" During delivery, the ALERT LED flashes and [NEARLY | EMPTY] s display-

ed every 30 seconds until a filled syringe is installed or an [} EMPTY] alarm
occurs.
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Low Battery

This warning is issued when a low battery voltage condition persists for 5
*- minutes. The BATTERY LED will flash and the audio will sound 10 long

beeps every 15 minutes. If a low battery voltage condition is detected on
power up, the warning will be issued immediately.

Any key press temporarily cancels the audio.

If the charger is not connected, the system will also display [ATTACH |
CHARGER] ea_ch time the beeper is activated.

‘This warning terminates itself after the battery voltage rises and remains
above the low battery voltage threshold for 15 minutes.

Neaxf Yolume Limit

This warning can only occur in "mL/hr"* Mode, and when the Volume Limit

option has been enabled. When the programmed volume limit will be reached

. in ten minutes or less, the pump will sound 15 short beeps and will display

 [NEAR | VOL LIM] for 5 seconds. The ALERT LED will flash during the
text display. Any key press aborts the audio.

As the delivery continues, [NEAR | VOL LIM] is displayed every 30 seconds

until a Volume Limit alarm occurs. The ALERT LED will flash during the
text display.
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Error Conditions

Alarm_s

Dose Due

" In Manual S‘che'du-le' mode, a Dose Due alarm occurs when the NEXT DOSE
"IN field reaches [0:00]. g ' AR

This alarm puts the pump in Standby state, sounds continuous short beeps,
flashes the ALERT LED, and displays [DOSE | DUE]. Any key press silences

‘ -th¢ audio and shuts off the ALERT LED.

The alarmi is reset when the operator presses the <START> key to begin a

. ..., dose, or if INFUSE, OVER, or NEXT DOSE IN is reprogrammed.

Dose Complete

This alarm is used in Single Dose mode, to alert the operator that the

- programmed dose has been delivered. :

The "Dose Complete” alarm returns the pump to Standby state, issues one

short beep every second, flashes the ALERT LED, and displays [DOSE |

COMPLETE]. Any key cancels the LED and the audio.

_ -~ Empty

This alarm occurs when the syringe is empty.

The "Empty" alarm returns the pump to Standby state, sounds continuous

short beeps, flashes the ALERT LED, and displays [| EMPTY]. Any key
cancels the alarm.

Line Occluded

This alarm is issued when a high pressure condition is detected.

The pump is returned to Standby state, the audio beeps continuously, the

ALERT LED flashes, and the text field displays [LINE | OCCLUDED]. Any
key cancels the alarm.
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| ‘Check Syringe

This alarm is issued when an improperly mounted syringe condition is
- detected during a purce bolus, or in Run/Delivering state.

The pump is returned to Standby state, the audio beeps contlnuously, the
ALERT LED flashes, and [CHECK | SYRINGE] is displayed. A.ny key cancels
the alarm and leaves the pump in Standby state.

" Volume Limit

This alarm only occurs in “mL/ilr" mode, when the VOL LIMIT feature has
been enabled and the field has counted down to zero.

The alarm retumns the pump to Standby state, the audio sounds continuous
short beeps, the ALERT LED flashes, and the text field displays [VOLUME
{ LIMIT]. Any keypress cancels the audio.

The VOL LIMIT field is reset when the <START> key is pressed to initiate
a bolus or to enter Run state.

Edltmg

Some fields (e.g. DOSE, RATE) can be edited in Run state. If one of these
is modified but left open, an [EDITING] alarm is issued. The audio sounds
continuous short beeps, the ALERT LED flashes, and the text field displays
[EDITING]. Any keypress temporarily cancels the alarm. The alarm can only
be cleared by completing the edit operation.
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Failsaf_e Alarms o

Failsafe alarms occur ‘when the pump detects a serious error. These alarms cannot be
canceled, as program data security cannot be guaranteed under Failsafe error conditions.
The pump must be shut off and turned back on to recover from these alarms.

Bad Battery

" This alarm occurs when the battery charge is depleted. The BA'I'I'ERY LED
is illuminated and an alternating, two-pitch continuous audio signal is
- sounded.

Power Fault

o ThlS alarm is zssued unmedlately when a. h;gh battery voltage condition is
detected. The BATTERY LED is illuminated and an alternating, two-pitch

continuous audio signal will sound. The text fleld dzsp]ays [ POWER |
- FAULT].

System

This alarm is issued when an internal error is detected. The SYSTEM LED
is illuminated and an alternating, two-pitch continuous audio signal is

sounded. The upper and lower lines of the text field will generally display
fallsafe error information.
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General

- The mission of a syringe infusion pump is to provide a controlled flow of drug from
a syringe. The Model AS40A accomplishes this task by capturing the syringe barrel,
and then moving the syringe plunger with a lead screw, driven by an electric motor.
The intended drug flow is directed by a user-programmed infusion regimen. There
are numerous electrical, mechanical, and software safeguards that ensure safety and
effectiveness of operation. The AS40A is powered by internal, rechargeable batteries.
The battery pack can be recharged from an external charger while the pump unit is
operational.

Master/Slave processors, multiple error detection paths, and redundant control paths
are used to detect and prevent incorrect pump operation. When a "failsafe” condition
is detected, redundant hardware and software controls are engaged to assure that the
pump will be forced into a specific (no-delivery) state.

 The general aspects of the AS40A design can be divided into the following
categories: :

» Syringe Retention

» Plunger Control (mechanical) -
» Drive Control (electronic)

» User Interface

» Control Subsystems

» Power Supply

» Software

Syringe Retention

The syringe is retaimed in a clamping device that simultaneously captures both the
barrel and the flange.
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" Plunger Control (mechanicat)

The syringe plunger is capturecl by a Clamping device built into the plunger driver.
- Movement of the plunger is effectively controlled in the axial direction, thus Iunmng
the potential for unintended drug flow due to 51phonmg The plunger driver is .

de31gned so that the lead screw/halfnut drive is disengaged when the plunger clamp-
ing device is in the "open" position.

Drive Control (electronic)

Motor Drive

_. The motor is a conventional DC gearmotor driven by a four-transistor bridge.
The drive control system uses pulse-width modulation. There are multiple
safety systems included in the motor drive circuitry:

1) Motor current is electronically limited.

~2) A detected "failsafe" error cuts off all four legs of the bridge, thus
- disabling the motor.

| 3) False drive data (e.g. processor "hang” or loss of motor pulses) will
trip the "failsafe" subsystem. '

 PID Logic

The motor pulses are modulated by a Proportional Integral- leferentlal
control algorithm.

Encoders

There are two drive encoders. The first is a rotary encoder built into the gear
‘motor. There are 16 output pulses per revolution of the motor armature. The

second encoder is a Hall-Effect pair that detects rotation of the lead screw
- assembly.
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U.ser Interface
- Keyboard

'Ihe keyboard is a conventional vented-membrane type using a tactlle feed-
- back silicone rubber overlay.

Data Display

Infusion information is displayed on a custom-designed LCD screen.
_Status Lights
o An array of front panel LEDs display pump status information.
Audio

There is a single audio transducer. The loudness can be set by changing the
. .. pump conflgurauon Program and status information is output as 4000 Hz
R - tones of various duration. Failsafe errors alternate between 4000 Hz and 2000
'~ Hz at a 1/2 Hz rate.
 Serial Poft

An external serial port is used to load the system’s flash memory and
EEPROM, and as a serial data port for various other special applications.

_Control Subsystems
General

The output from each analog sensor is digitized by a Single, multiplexed A/D
- converter and then processed in digital format. :
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Syringe Barrel Detect

The Barrel Detector is a series-connected, pressure-activated switch pair, built
-into the barrel clamp cradle. Both switches are closed only when the barrel
is centered in the "V" shaped cradle.

Syringe Barrel Diameter Sensor

A linear-displacement potentiometer is built into the barrel clamp slider. The
output voltage varies in direct proportion to the syringe barrel diameter.

‘Syringe Barrel Flange Detect

The syringe barrel flange is captured when the barrel clamp is closed. The

Flange Detect switch, built into the barrel flange clamp, determines that the
flange has been captured.

‘Plunger Position Sensor

The Plunger Position sensor is a linear-displacement potentiometer, mechan-
_ ically coupled to the syringe plunger driver. The output varies in direct
_ proportion to the plunger driver position.

Strain Gauge

The Strain Gauge measures the amount of force exerted on the lead screw
drive mechanism, which is approximately the same as the force applied to the

syringe plunger. This information is used to determine the presence of an
occlusion.

Mercury Switch

The Mercury Switch senses whether the pump is in a vertical or horizontal
- orientation. This information is used as a force correction factor, to comp-
ensate for the weight of the drive screw assembly.
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Power Supply

'DC Regulation

e There are two DC regu].ators. Battery charge power is current regulated to
ensure proper charge rate. Circuit power is voltage regulated. An independant
voltage sense circuit feeds back a reference voltage to the master processor.

Power Distribution

' Most circuitry is powered by a regulated +5V supply. Failsafe alarm circuitry

is powered directly from the battery. The digital and apalog grounds are
separated. Shield "ground" is isolated from system power.

Sensor Power

The analog sensors are powered from a strobed source, to reduce power
consumption. : '

~ Battery
The batter; is a conventional five-cell nickel-cadmium pack. The rated
capacity is 1000 mAh. The charger and power regulator are optimized for this
battery. There are no currently authorized substitutes.
Charger

The baftery charger is a conventional direct plug-in, linear supply.

ESD Filter

The ESD filter shunts conducted and radiated external transients. The sup-
pression devices are fast-acting and self-resetting.
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Software: Application Level
Keystroke Recognition

,-,‘,_rDu;ing normal operations, there is an audible response to every keystroke.
The design supports keydown auto-repeat. There is no keystroke roilover.

Safety

Multiple Keystrokes

Critical operations require at least two keystrokes in a specific
sequence. The second keystroke must follow the first within a short
time interval.

Safe Editing States

Program parameters can only be opened for editing under specific
conditions. Some parameters (e.g. drug concentration) cannot be -
changed after the infusion has been initiated.

Configuration Check

During the power-up self test, the configuration information will be
checked for validity. If not, a [RECONFIG] message appears, and the
pump will not allow an infusion to be programmed.

_Syrfngé Reéognition

If Syringe Recognition is enabled, the actual syringe size will be
compared to the programmed syringe size whenever the <START>
button is pressed. In an emergency situation, it is possible to override
Syringe Recognition. Multiple keystrokes and redundant prompting are
part of the override procedure.
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Software: Platform Level | |
Master-Slave Tasks
. . The Master p;bcessor is primarily dedicated to operating the pump. As a
- background task, the Master performs a continuous check of flash memory
~ integrity and periodically checks specific RAM data areas. .-
The Slave processor checks the Master in four specific areas:

1) Timekeeping.

- 772) Verification that ‘the Master is controlling the motor to the
'  intended rate, within tolerance limits.

3) Classic "watchdog" check on system activity,

4) Checks the motor armature shaft encoder output against the lead
screw’s Hall Effect sensor.

- Memory Partitioning
Three types of memory are used:
> Program data is stored in (volatile) RAM.

> The operating system (firmware) is stored in nonvolatile "Flash"
‘memory.

» Configuration and calibration data is stored in EEPROM.
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Roundoff

When a specific volume (such as a bolus) is delivered at a high flow rate,
there may be a small "roundoff” difference between the programmed value
and the total delivered value. This results from motor stepping.

Every delivery is a series of discrete motor steps. The size of these steps
‘varies with the flow rate. The fastest rates use the largest steps. The delivery

results from the summation of steps. It is unlikely that any specific volume

will represent an exact number of steps. Thus, any delivered volume may be
“as much as one step different from the programmed value.

‘Limit warnings and alarms, such as Volume Limit, occur within one motor
step of the designated limit. -

Error Codes

Whenever a "failsafe” error occurs, the pump attempts to display an error
code, in addition to the visible and audible alarms. There are two types of
error code message: Master Failsafe and Slave Failsafe. Master Failsafe errors
are displayed as [<line number> | <mpdule name>]. Slave Failsafe errors
are displayed as [<code number> | SLV ERR].

If possible, the error code message should be poted on the paperwork
. - describing the pump failure. Dizgnosis and repair of "failsafe” problems is a
_____ | : factory repair item only. ; '
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AS40A FIELD PERFORMANCE CHECK
1.0 PURPOSE

To provide the customer with a procedure to perform a gquick
evaluation of the general AS40A safety and performance.

This procedure must be performed in its entirety in order to
verify overall operation.

This procedure may be used to comply with JCAHO recommendation for
safety and performance testing.

This procedure is not intendegd to verify the pump's calibration
after repairs. Repair calibrations are to be done by authorized
trained service centers utilizing specific procedures and
calibration gauges.

2.0 EQUIPMENT

Two 60 mL syringes (BD or Monoject) and one of each configured
syringe, manufacturer and size that will be used with the AS40A.
‘Samples must be unused and drawn from a current production lot,
Operation Manual: ILAS40-01-700 or LAS40-01~705

‘One High Flow Rate Extension Set: 1M8521 or equivalent

'Means: of measuring .001'' and .072' (ex: dial calipers)

Two pennies or 1/8'"! sSpacer.

Optional: Calibrated PST Gauge (minimum range 0 - 50 PsI),
1 mL, Syringe (BD or Monoject).
Calibration Fixtures: CAS40-03-801 and CAS40-04-801
Timer > or = to 15 minutes.
Stopcock

'3.0 PROCEDURE

To complete the procedure as written, the pump configuration must
include:

"mL/hr" Mode: [Y] (enabled)
Syringe Recognition: [¥Y] (enabled)
PSI Range:[M] (medium)

Rate Range: [H] (high)

Volume Limit [N} (disabled)

3.1 VISUAL CHECK

3.1.1 Look for damage, sticky residue or any other condition that
could influence performance. Clean as necessary. Ensure

07-19-02-511 08794

"Page 1 of 8



AS40A FIELD PERFORMANCE CHECK

that the barrel clamp is properly fitted to the case. Check
the security of the pole clamp (if used).

Examine the charger plug and the charger port on the pump for

signs of mechanical damage. Pins in the charger plug must be
straight and intact. ' -

 Plug in the charger. The ON CHARGE light must turn on and

stay on when the charger is Plugged in and connected to the
pump.

If the barrel clamp face (clear in color) is the type with a

white pad, confirm the black button is present and firmly
bonded in the pocket of the pad. '

RECORD PASS OR FAIL upon completion of Visual Inspection.
TEST |

With the pump NOT connected to it's charger switch the pump
ON. The pump will sound a beep. All segments of the LCD and

‘the LEDs will turn on. Depress and hold the <STOP> key. The

LEDs are set by a timer and will extinguish themselves.
All segments of the LCD will remain visible as long as the
<STOP> key is depressed. Verify all LEDs light and the LCD

has all segments displayed. Refer to the Operation Manual

for illustration of LCD with all segments on. Additional
segments for an unused numeric digit and mL/min annunciator
on some displays is acceptable. A second beep will sound
after the <STOP> key is released. RECORD PASS OR FAIL

4.0 OPERATION

4.1 KEYPAD CHECK

After the pump completes the power-up sequence, momentarily
press every key except the up arrow and the down arrow.

Press in any order, one key at a time. Fach keypress must
result in an audible beep.

Press and heold any key except the up arrow and the down
arrow. Then press any other key. There should be no
response to the second key press. Do not hold down the

<START> key for more than a few seconds, as this can result
in a "stuck key" fail-gafe alarm.

RECORD PASS OR FAIL upon completion of Keypad Check.

4.2 MECHANICAL CHECK

4.2,1

Check for slippage of the Syringe Driver by applying back
pressure to the driver while a syringe is mounted on the

07-19-02-511 08/94
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pump. A small amount of back and forth slack is normal, but

if there is any sign of slippage, the pump requires repair.
RECORD PASS OR FAIL.

4.2.2 Check the driver and the barrel clamp for free travel through
their full range. cCheck the tab lock to be sure it opens
when the barrel clamp is fully opened. RECORD PASS OR FAIL.

4.3 SYRINGE RECOGNITION

The Syringe Recognition subsystem measures the apparent
diameter of the syringe barrel.

4.3.1 Select a syringe of the size and manufacturer normally used

' with this pump. If it is not possible to determine what
syringes will be typically used, this check may be done using
the calibration fixtures. CA540-03-801 is recognized as a
B-D 30. CAS40-04-801 is recognized as a B-D 5.

4.3.2 With the pump on, select "mIL,/hr" mode.

4.3.3 Fully retract the plunger driver, toward the top of
the pump. Mount a syringe on the pump, then use
either arrow key to select the syringe manufacturer.
Press <CONFIRM> to lock in the selection.

4.3.4 The display will then change to [VERIFY xx mL] where
"xx" represents the recognized syringe size. Do not
press <CONFIRM>. The syringe size should be
correctly recognized.

4.3.5 If the syringe size is correctly recognized, remove
the syringe and press <CLR>. The syringe size will
be cleared, and the syringe manufacturer field will
flash. The text display will read [VERIFY (mfr)],
where "mfr" represents the manufacturer name.

4.3.6 Select another syringe and repeat steps 4.3.3 through

4.3.5. Continue until ala normally used syringes are
checked. RECORD PASS OR FAIL.

‘4.4 TAB LOAD SWITCH

The Tab Load Switch is part of the flange clamp. When the
barrel clamp is closed on a syringe, the tab load switch is
held closed by the syringe barrel flange. If the switch

opens while the plump is running, the pump issues a [CHECK
SYRINGE] alarnm.

4.4.1 With the pump on and "mL/hr" mode selected, mount any of the
sample syringes in the barrel clamp.

07-19-02-511 08/94
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4.4,2

4.4.7

4.5

Select and <CONFIRM> the syringe manufacturer and
size.

Program the default value for the Rate field by
pPressing the up arrow key once, then <CONFIRM>.

Press <START>. Verify that the infusion delivery is

in progress by observing that the RUN LEDs flash in
a "falling drop" sequence.

Grasp the syringe barrel and push it toward the plunger
driver (in an AXIAL direction). The axial movement forces
the flange clamp open, simulating an improperly mounted
syringe. A [CHECK SYRINGE] ‘alarm should occur immediately.
Press any key to silence alarm.

Note: Do not exert any side force (radial force) to the
syringe barrel. '

RECORD PASS OR FAIL

Remove syringe. Turn off pump.

CRADLE SWITCHES

The Cradle Switches determine whether the syringe is centered
in the barrel clamp cradle. If either cradle switch is

open when the infusion is started, a [CHECK SYRINGE] message
occurs. ‘ :

With the pump on and the "mL/hr" mode selected, fully retract
the plunger driver toward the top of the pump.

- Open the barrel clamp. Hold the tab load switch closed by

inserting two pennies stacked together (or equivalent 1/8 in.
spacer) in the tab load slot.

Select any sample syringe 20 mL or larger, and -

mount it upside down (luer tip peointing toward plunger
driver) in the barrel clamp. The tip of the syringe should
be located as close to the tab load slot as possible, without
interfering with the pennies.

Select and <CONFIRM> the syringe manufacturer and
size. : _

'Program the default value for the RATE field by
pressing the up arrow key once, then <CONFIRM>.

Press <START>. Verify that the infusion delivery is
in progress by observing that the RUN LEDs flash in
a "falling drop" sequence. :

07-19~02-~511 08/94
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i.5.7

4.5.8

4.5.9

4.,5.10

4.5.11

While the pump is running, carefully withdraw the
syringe in an AXTIAL direction.

Press <STOP>.

Press <START>. The audio alarm will beep once, the pump will
remain in Standby state, and a [CHECK SYRINGE] message will
be displayed. This verifies that the switch "open" condition
has been detected. RECORD PASS OR FAIL

Carefully slide the syringe back in place (loosen barrel
clamp if necessary), to close the cradle switches. Tighten

the barrel clamp onto the syringe as hecessary.

Press <START>. The infusion will resume, i.e. the RUN LEDs
will flash in sequence and the text field will read [RUNNING]
for a few seconds. This verifies that the switch "closed"
condition has been detected.

Note: If the infusion does not resume, check the syringe
. centering and the barrel clamp pressure, then press <START>.

4,.5.12

RECORD PASS OR FAIL

Press <STOP>. Remove syringe. Remove pennies/spacer.

1.6 DRIVER POSITION SENSOR

This position sensor detects the position of the plunger
driver. Sensor function is verified by checking the
operation of the [<10 MIN EMPTY] alert and [EMPTY] alarm.

Select an empty syringe and retract the pPlunger
position slightly above the half-full mark. Mount
the syringe on the pump, oriented so that the ,
graduation marks are visible. Engage the plunger
driver as for normal infusion delivery.

Program pump for correct manufacturer and syringe size if
different than that used in previous test. Program an
infusion rate that would deliver the full syringe volume in
20 minutes (ex. 180 mL/hr for a 60 mL syringe).

Start the infusion. A [<10 MIN EMPTY] alert should occur
when the plunger is nominally at the half-full position.
RECORD PASS OR FAIL. '

Allow the infusion to continue until the pump stops. An
[EMPTY] alarm should occur when the plunger approaches the
"0 mL" mark on the syringe. The plunger should be within
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4,6.5

0.072 in. (1.83mm) of the mark. Turn off pump. RECORD PASS
OR FAIL.

Remove syringe.

4.7 ACCURACY TEST

4.7.1

Note:

Fill a 60 mL syringe with 60 mL of water and attach to
extension set. Manually prime extension set.

Mount syringe on the pump. Turn on pump, program pump for
correct manufacturer and size and select an infusion rate of
200 mL/hr. '

Prime again using the pump's PURGE function. This will
eliminate any slack in the systen.

Ensure that the pump is connected to AC via the charger.

Record start volume from the syringe (for reference only).

Use the graduations on the syringe to determine the volume.
Start the infusion. Record start time (for reference only).
Optional: Set timer for 15 minutes. Start timer.

Stop test after 15 minutes. Record the stop volume of the
syringe. Subtract the stop volume from the start volume and

record this volume as the delivered volume. The volume

delivered must be between 47 mL and 53 mL. RECORD PASS OR
FATIL. '

It is important to stop the test as close to 15 minutes as

possible. An 18 second difference will result in a 1 mL error.

-4'7I8

4'8

Remove syringe.

PRESSURE SENSOR

The axial force exerted on the plunger drive mechanism is

measured by a strain gauge. This information is used to

determine the presence of an occlilusion, or other force that

inhibits movement. Operation is checked by simulating
an occlusion. -

Fill a 60 mL syringe (BD or Monoject) with about
30 mL of water or saline solution. Provide a means of
positively blocking fluid flow, i.e. a stopcock on the end

of the syringe. Ensure that there are no air bubbles in
the setup.
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.. 4.8.2 Mount the syringe on the pump, program for correct
manufacturer and size and select an infusion rate of
100 nL/hr.
4.8.3 Press <PURGE> <START>. Repeat if necessary, until there

is a steady flow of fluid from the syringe.

4.8.4 Press <START>. Verify that the infusion is running by
noting fluid flow. _

4.8.5  After about 30 seconds, close the stopcock or occlude the

: tubing. A [LINE OCCLUDED] alarm should occur within two
minutes. Failure indicates a need to re-calibrate the
Pressure sensor. Press <STOP>.

Note: Results are dependent on materials and setup. Typically
[LINE OCCLUDED] occurs within 1 minute.

RECORD PASS OR FAIL.

4.8.6

Remove syringe.
5.0 PRESSURE RANGE CHECK {OPTIONAL)

If a suitable pressure gauge is available, this procedure can be
substituted for the "Pressure Sensor" check, above.

5.0.1 Prepare an unused 60 mL syringe (B-D or Monoject), filled to
' 30 mL with water. Connect the syringe to a pressure gauge,

using a high flow extension set. Ensure that there are no
air bubbles in the setup.

5.0.,2 Mount the syringe on the pump and program for correct

: manufacturer and size and select and infusion rate of
100 mL/hr.

5.0.3 Position the pump horizontally with the ““ON/OFF'' switch

down and the barrel clamp up. To avoid any problems with
headheight the PSI meter should be positioned on the same
bench top as the pump.

5.0.4 Start the infusion and note the pressure at which the LINE
- OCCLUDED] alarm occurs. Press <STOP>. The occlusion

pressure reading should be between 9 and 15 PSI. RECORD PASS
OR FAIL. '

5.0.5 Repeat steps 5.0.1 through 5.0.4 using a completely filled
1 mL syringe and a delivery rate of 10 mL/hr. The occlusion

pressure reading should be between 14 and 41 DPSI. RECORD
PASS OR FAIL.

5.0.6 Turn off pump.
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AS40A FIELD PERFORMANCE DATA SHEET

Pump Serial number: Incident number:

Account:

Mark the PASS or FAIL box, as appropriate, upon completion of each operation.
Describe any failures in Comment section and seek appropriate servicing.

Visual Inspection...

3.1.4 f et aesessensatatareasseacarne (e ()F
K L B - () ()F
4.1.2 Keypad ChecCK.: . v ioentoesvsenrreansenonsnonessanensses (2 ()F
4.2.1 SyYyringe Driver......iisaessececeasonnnstnnssocroasenes { }¢ ()F
4.2.2 PRange o0f Motiom. . urtiruirerennrrosnncoanssonceenenenes {})e ()F
4.3.6 Syringe Recognifion.....eeiveierrsoesssssscnenensnss { )P ()F
Check appropriate boxes for the syringes tested:
Circle any syringe sizes that Fail.
Monoject ( )1 ( )3 { )6 ( 312 ( )20 { )35 ( )60
B-D ()1 ()3 ()5 ()10 ()20 ()30 ( )60
Terumo (X1 (313 ()5 ()10 ( )20 ( ¥30 ( )60
© Cal, Fixture ( }CAS40-03-801 { )}CAS40-04-801
4.4.6 Check SYringe Alarm....ueeeeessesonsssnersenracesens {JP ()F

Syringe used: ( )Monoject ( })B - D { }Terumo
(11 ()3 ()5 o0r 6 ()10 or 12 { )20 { }30 or 35 ( )60

~4.5.9 “Open” Cradle Switch Detected....veveesvsnvnacennenas { )P { )F
: Syringe used: ( )Monoject { })B - D { )Terumo
' { )20 { Y30 or 35 { 160

/4.5.11 “Closed” Cradle Switch Detected......vevueesvsevnesses ()P ( )F
4,6.3 < 10 Min Empty AlarmM...c.everivensstsnenvnsnassansnns ()P ( F
Syringe used: ( )Monoject {( })B - D ( )Terumo
(31 ()3 ()5 0r 6 ()10 or 12 ( )20 ( )30 or 35 ( )60
Infusion Rate:
4.6.4 EmMPLY Blakifeeeueunosseescsseeasnasesenseseeanensnnns (Y2 ()F
4.7.7 ACCUKACY T@SEut i aecnnreennssseacannssnsnesesnnanensns (e ()F
Syringe used: ( )Monoject ( })B -~ D { })Terumo
Start Volume: Start Time:
Stop Volume: ~_ Volume Delivered:

4.8.5 Line Occluded AlarmM. .. e e e suaeeensnssesrernnnonees { ) ()F
Syringe used: { )Monoject { )B - D

5.0.4 Pressure Range Check (OPTIONAL) G0MTievvrnrenrronnnnns ()2 ()F
Syringe used: ({ )Monoject { )B - D

5.0.5 Pressure Range Check (OPTIONAL)} 1 Mhtvoesonnrroverenes { )P ()F
Syringe used: { )Monoject ( )B - D

Comments:

uPerformed'By: Date:
)
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INTRODUCTION . Chapter 1

m
1.1 GENERAL

This Service Manual has been developed to introduce the Biomedical Technician to the
Auto Syringe® ASS50 Infusion Pump (hereinafter referred to as “the pump®). This manual
will provide a basic understanding of the internal workings of the pump, functional test

procedures, assembly/disassembly instructions, troubleshooting, and a replacement parts
list.

NOTE
Except for the procedures and replacement parts included in this
document, no other disassembly or repair should be attempted.

Baxter Healthcare provides a one-year limited warranty for each Auto Syringe® ASS50
Infusion Pump. If a pump requires warranty service, call Baxter Healthcare for repair.
Unauthorized repair of a pump before the warranty has lapsed voids the warranty.

1.2 FACTORY SERVICE/ASSISTANCE

If factory service is desired, pumps may be returned to Baxter Heaithcare for repair.

Piease call for a return authorization number before shipping any pump to Baxter
Heaithcare. -

1.2.1 Technical Assistance, Service, and Repairs:

For technical assistance, parts ordering, and service return authorization, contact the
Baxter Healthcare Service Center:

1.2.2 Customer Service Related Business:
1-800-343-0366
Includes: Part orders and return/repair authorizations.

1.2.3 Technical Assistance Hotline:
- 1-800-634-4602 .
Includes: Parts identification, troubleshooting assistance and technical
training schedules.
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2.1 MECHANICAL

2.1.1 Mechanical Drive Assembly

2.1.1.1  Overview

The Mechanical Drive Assembly provides several operational functions for the pump. In
operation, this assembly:

1. Secures the syringe plunger and linearly pushes the plunger into the syringe barrel;

2. Senses whether the syringe plunger is captured properly;

3. Senses the linear position of the syringe plunger;

4. Is designed to function with 1 mL to 60 mL syringes from three different manufacturers.

Three screws attach the Mechanical Drive Assembly to the case. Two connectors (Drive
Pot./Membrane Switch Berg connector and the Strain Gage connector) provide electrical
paths to corresponding connectors on the analog printed circuit board located on the
Cover. The other side of the Mechanical Drive Assembly has a flange that fits into a
groove in the Cover.

2112 8yringe Installation

The Mechanical Drive Assembly and the Barrel Clamp Assembly both serve to secure a
syringe to the pump. Pulling the Slide out from the Mechanical Drive Assembly as far as it
will go allows the plunger driver to be moved in either direction. With the barrel clamp
open, the syringe flange is then inserted into the flange slot of the Barrel Clamp and the
syringe plunger is inserted between the Face and Slide of the plunger driver.

2.1.1.3 Drivetrain

The Drivetrain consists of the Motor/Gearhead/Encoder Assembly (assembly includes a
Micro-Mo DC Motor, a 485:1 Gearbox, and a 16 pulse per revolution encoder), and several
other Drivetrain parts cited below. -

At the motor end of the Drivetrain, two screws are used to attach the
Motor/Gearhead/Encoder Assembly to the Motor Plate Assembly. The Motor Plate
Assembly includes the Motor Plate, the Drive Seal, and an Oilelite Bearing. Using an
adhesive, the Drive Seal is bonded to the Motor Plate and the Oilelite Bearing is slip fitted
into the Motor Plate to accommodate one end of the Leadscrew.

The Load Plate Assembly, positioned at the other end of the Drivetrain, includes the Force
Plate/Insert Assembly, the Force Plate Seal, and a Spherical Bearing. Using an adhesive,
the Force Plate Seal is bonded to the Force Plate/Insert Assembly and the Spherical

2-1




Chapter 2 THEORY OF OPERATION

Bearing is press fitted to the Force Plate/insert Assembly to accommodate the other end of
the Leadscrew. .

A Shaft is attached to the Motor Plate' Assembly and to the Force Plate/Insert Assembly
using two screws. This shaft guides the Plunger Driver back and forth in its range of
travel while helping to keep the Plunger Driver Assembly from rotating perpendicularly in
-relation to the direction of infusion travel. The Motor Plate Assembly and Force
Plate/Insert Assembly are both locked to the Chassis. Finally, much of the Mechanical
Drive Assembly is sealed with RTV. Rotational mechanics of the Drivetrain are as follows:

* Rotation of the Micro-Mo Motor turns a 22-tooth Gear attached to the Gearbox output

. shaft with a setscrew. Another 22-tooth Gear is attached to the Leadscrew shaft and

meshes with the 22-tooth Gear on the output shaft. The gear on the Leadscrew shaft
causes rotation of the Leadscrew.

* Movement of the syringe plunger results when the Leadscrew turns against the
Halfnuts causing the Plunger Driver Assembly to traverse along the Leadscrew.

2.1.1.4  Plunger Capture Sensor

The Soft Pot Bracket Assembly and Drive Actuator Assembly contribute functionally to the
Syringe Recognition process. The Soft Pot Bracket Assembly, consisting of a Drive
Potentiometer attached to the Soft Pot Bracket, attaches with one screw to the Motor Plate
Assembly and with two screws to the Load Plate Assembly. Tabs are located on both
Motor Plate and Load Plate Assemblies for correct positioning and seating of the Soft Pot
Bracket Assembly to both Motor Plate and Load Plate Assemblies.” The Drive Actuator
Assembly, consisting of a Wiper Spring assembled to the Wiper Support, rides in a “V”
shaped slot in the Plunger Driver Carriage. :

Two cams on the Plunger Driver Lever are used to position the Wiper Support. As the
Lever rotates, the Drive Actuator Assembly will move back and forth_in_the Carriage V. _slot

When the Slide is closed (i.e. pulled by the Constant Force Spring all the way into the
Mechanical Drive Assembly), the Lever Pin will end up being in the bottom of the short
dogleg slot on the Plunger Driver Slide. When in either the long or short dogleg of the
Slide, the Lever Pin causes the Lever to rotate in a manner such that the Lever's Wiper
Support cams position the Wiper Support and the Wiper Spring a precise distance away
from the Drive Potentiometer. The Wiper Spring has three leaf springs on it. The middle
spring is the part of the Wiper Spring that can make contact with the Drive Potentiometer
~and cause it to activate. The two outer springs are used to push the Wiper Support and
Wiper Spring away from the Drive Potentiometer. The Drive Potentiometer has two
polyester layers that are conductive on one side and are separated by a thin polyester and
adhesive spacer. When the Wiper Spring moves close enough to the Drive Potentiometer,
the two Drive Potentiometer conductive layers come into contact causing the Drive
Potentiometer to actuate. When the Slide is closed, the Wiper Spring moves away from
the Drive Potentiometer and the middle Wiper Spring is not able to cause the Drive
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Potentiometer to activate. Mechanics of the syringe plunger detection feature, including
“Timing,” are as follows:

e Syringe is Present Mode

When the syringe plunger is properly installed in the Mechanical Drive Assembly, the
Lever Pin is in the straight portion of the slot on the Slide, the Drive Potentiometer will be
activated by the middle spring of the Wiper Spring, and the pump will properly detect the
presence of the syringe plunger. The Lever rotates in a manner causing the Lever's Wiper
Support cams to position the middle spring of the Wiper Spring to make contact with and
~compress the two Drive Potentiometer layers together. Under these conditions, the Drive

Potentiometer activates and the pump properly detects the presence of the syringe
plunger.

» Syringe is Not Present Mode

When the syringe plunger is not installed in the Mechanical Drive Assembly, the Drive
Potentiometer will not be activated by the middle spring of the Wiper Spring, the pump will
detect that a syringe is not present, and an alarm will sound if an infusion is attempted.

* Timing

The timing for detection or non-detection of a syringe is fairly complex and thus requires
precise parts. The total movement of the Wiper Spring from the state of no syringe
present to syringe present is only .055 inch. Of the .055 inch movement, approximately
015 - .020 inches is required to compress the middle spring of the Wiper Spring
sufficiently to generate enough spring force to cause the Drive Potentiometer top and
bottom layer to come into contact causing activation of the Drive Potentiometer. The outer
two springs of the Wiper Spring are for retracting the Wiper Support/Wiper Spring away
from the Soft Potentiometer when a syringe plunger is not installed in the pump or is
improperly installed in the pump.

2.1.1.5  Plunger Driver Assembly

The Plunger Driver Assembly holds and drives the syringe plunger. This assembly
consists of the Upper Plunger Assembly, the Lower Plunger Assembly, and the Drive
Actuator Assembly (refer to Syringe Recognition Sensor). The Lever Pin (see Syringe
Installation and Svringe Recognition Sensor) secures the Upper Plunger Assembly to the
Lower Plunger Assembly.

¢ Upper Plunger Assembly

The Plunger Driver Slide, used for capturing the syringe plunger, has two Finger Grips on
it which the operator can easily grasp. One end of the Constant Force Spring is attached
to the Upper Plunger Face by a Header Pin press fit to the Face. The opposite end of the
Constant Force Spring is attached to the Spool which has a Stepped Pin going through it.
The ends of the stepped Pin are inserted into holes on the Piunger Driver Slide. As the
Slide is pulled opened or allowed to close, the Constant Force Spring spirals on or off the
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Spool and the Slide traverses against the Plunger Driver Carriage found on the Lower
Plunger Assembly.

» Lower Plunger Assembly

The Plunger Driver Lever rotates in the Plunger Driver Carriage on two Lever Screws that
have precise diameters. The Lever Screws act as hubs for the Lever and secure the Lever
to the Carriage. The Lever Pin is pressed into the Lever and Lever rotation is due to the
movement of the pin in the Slide slot as the Slide is moved in and out. Two cams on the
LLever move against two cam surfaces on the Face whenever the Slide is pulled out or
reteased. As the Slide is pulled all the way out from the pump, the cams meet and push
the Face away from the syringe plunger permitting the syringe to be easily loaded into the
Plunger Driver Assembly.

Two Sleeve Bearings are press fit into the Carriage allowing the Plunger Driver Assembly
to move freely on the Shaft. The Driver Actuator Assembly is designed to move freely in
the Carriage. The Face is also designed to move freely against the Carriage.

The Lockplate is free to move in the V in the Carriage. There are two Compression
Springs that push the Lockplate out of the Carriage to lock the two (left hand and right
hand) Halfnuts shut. Two Retaining Rings secure the Halfnuts to Halfnut Pins that are
press fit into the Carriage. The Halfnut rotates freely on these pins. The Halfnut
Compression Spring pulls the Halfnuts together onto the Leadscrew. When driving a
syringe, the design of the Plunger Driver Assembly causes the Halfnuts to grab onto the
Leadscrew. The Lockplate is required to keep the Haifnuts closed.

2.1.2 Barrel Clamp Assembly
21.2.1  Overview

The barrel clamp assembly mounts externally onto the back of the pump case. The
purpose of the barrel clamp is to secure the barrel of the syringe to the pump housing.
The barrel clamp accommodates syringe barrels from three different manufacturers and of
volumes from 1 mL to 60 mL. The “syringe recognition” feature measures the barrel outer
diameter for recognition purposes. In addition, the barrel clamp must detect that the barrel
is securely fastened and that the barrel flange is locked in place.

2.1.2.2 Major Components

The backbone of the barrel clamp is the clamp base. The syringe barre! is captured
between the gray colored cradle and the clear plastic clamp face. The cradle is attached
to the clamp base and the clamp face is attached to the barrel clamp slide. The slide is
spring-loaded and extends outwards from the cradle. The slide is held against the base by
the two retaining plates. The barrel clamp brake locks the slide in place against the force
of the extension spring. The brake can be released by moving the primary release lever.
The braking force is applied by the brake spring (compression spring). The primary
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release lever may also be actuated by the secondary lever. The fit of the barrel clamp
brake into the clamp base ensures that the brake releases automatically when the slide is
pushed inwards. Hence, the release levers are only required to open the slide.

The syringe barrel flange is held against the cradle by the tablock bracket. The tablock
bracket is raised or lowered by the rotation of the pendulum. One end of the pendulum
rides in a slot in the barrel clamp slide. The other end of the pendulum raises the tablock
bracket. The slot in the barrel clamp slide has a dogleg at one end that forces the
pendulum to rotate about the pivot screw. When the slide is extended fully by releasing
the brake, the dogleg forces the pendulum to raise the tablock bracket. When the slide is

pushed in, the tablock bracket is clamped against the flange by the tablock spring
(compression spring).

The barrel clamp switch assembly consists of a membrane switch assembly mounted onto
a printed circuit board. The circuit board is mounted onto the two retaining plates by four
switch adhesive pads and four retaining rings. The membrane switch assembly includes a
‘membrane potentiometer (softpot) that is used to detect the position of the barrel clamp
slide. The position of the slide in reference to the cradle is a measure of the syringe barrel
diameter (syringe recognition). The actuator support, mounted onto the slide, holds the
Teflon actuator button. The actuator button acts as the potentiometer wiper.

The rubber rocker seal protrudes from the cradie. Beneath the rocker seal lies the plastic
rocker. When the syringe barre! is captured between the cradle and face, the rocker is
pressed against the rocker spring (metal leaf spring). Two barrel sensing membrane
switches, connected in series, are adhered onto the rocker spring. The rocker housing
supports the rocker and the rocker spring.

The flange sensing switch, part of the barrel clamp switch assembly, detects the presence
of the barrel flange. The switch is adhesive mounted onto the tablock bracket and is
actuated by the pendulum. The switch is open when a flange is correctly positioned under
the tablock and closed when there is no flange present.

The ESD torsion spring and ESD contact strip reduce the possibility of damage to the
pump by Electro-Static Discharge (ESD). The torsion spring is located between the
retaining plate and the barrel clamp base. Its axis is coaxial with one of the holes for the
#4-40 barrel clamp mounting screws that connect the barrel clamp to the pump. The
purpose of the torsion spring is to make electrical contact between the retaining plate and
the #4-40 screw. The #4-40 screw is electrically grounded to the interior plating of the
pump housing. The ESD contact strip is a beryllium copper leaf spring that fits between
the retaining plate and the Primary Lever Pivot Screw (#6-32 x 1/4"). This contact strip
electrically connects the primary lever assembly to the retaining plate.

The barrel clamp switches are connected to the I/O board inside the pump through the
zebra strip. The zebra strip is a gold plated electrical connector that fits into a slot in the
pump rear case. The zebra strip makes contact with six gold plated pads on the barre!
clamp switch circuit board. '
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2.1.3 Pole Clamp Assembly
2.1.3.1  Overview

The main function of the pole clamp is to attach the pump securely to an IV pole. The pole
clamp mounts onto the back of the pump and is held in place by tightening a small
thumbscrew. The jaws of the pole clamp are tightened onto the IV pole by turning a knob.

21.3.2 Major Components

The pole clamp knob fits into a slot in the clamp. The clamp is hinged onto the pole clamp
base. A threaded post, called the pole clamp screw, is connected to the clamp base with a
roll pin. The knob threads onto the pole clamp screw and, when turned, causes the clamp
1o open or close on its hinge. The pole clamp base is connected by four screws onto the
pole clamp cradle. The IV pole is clamped between the cradle and the clamp part. Two
rubber bumpers glued to the cradle increase the friction between the pole and the cradle.
The pole clamp cradle is connected to the pole clamp mounting plate with one screw. If
this screw is removed, the cradle may be rotated S0 degrees and reconnected. This
feature allows the pole clamp to mount onto horizontal or vertical IV poles. The pole clamp
mounting plate has an integral mounting screw which is hand tightened to connect the pole
clamp to the pump. '

2.1.4 IV Pole Loop
2.1.4.1 Overview

The main function of the IV Pole Loop is to allow the pump to hang from a hook on an IV
pole. This loop folds down when not in use, or may be swiveled as required.

2.1.42 Major Components

The pivot ring is the loop that allows the pump to hang from an IV Pole. The pivot ring is
attached to the pivot retainer which is allowed to rotate about the pivot mount. The pivot
mount is attached with a screw to the loop mounting plate. The loop mounting plate slides
into grooves in the case and cover during final assembly.
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2.2 ELECTRICAL

2.2.1 General System Block Diagram
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2.2.2 General Description

The Auto Syringe® AS50 Infusion Pump is a computer controlled syringe driving infusion
pump.

A side mounted switch controls the power to the system.,

The pump controls the rate of advance of the syringe plunger via program parameters.
Program parameters are entered via a keypad, TTL serial port or RS-232-C serial port and
displayed on the LCD. Operational status is reported on the LCD, the LED status
indicators and by the Audio Transducer. -

Syringe capture is determined by three separate sensors. The barrel sensor is made up of

two switches under the rubber pads in the barrel clamp cradle. Both switches must be
closed to detect the barrel presence. The syringe tab is sensed by the barrel clamp which
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closes a switch when the flange is not present. Plunger capture is determined by a
mechanism that lifts the wiper on the plunger drive potentiometer if the plunger is not
properly captured, this open circuits the potentiometer.

The syringe size is determined by a linkage between the barrel clamp and a potentiometer
that enables the pump to determine the size of the syringe installed.

The progress of the infusion is monitored by a number of sensors. There are three
separate sensors to monitor the advancement of the plunger. The primary encoder
measures the movement of the rotor of the DC motor that drives the lead screw. The
secondary encoder monitors the rotation of the lead screw. The tertiary encoder is
accomplished by monitoring the plunger drive potentiometer, it determines if the plunger
drive mechanism is advancing properly. '

Motor control is monitored and controlled by a careful interaction between the master and
slave CPU’s and associated fail-safe logic circuitry.

The occlusion pressure is determined indirectly by measuring the pressure applied to the
plunger of the syringe by measuring the reaction force on the lead screw via a strain
gauge force measuring system. A tilt switch is used to detect and compensate for the
vertical attitude of the pump for small diameter syringes.

Power is pfovided by a 5 cell battery pack. The pack is charging when the AC Charger is
present. The battery pack must be present as the device is not intended to be operated on
AC power alone. .

2.2.3 Syringe Barrel Clamp

2231 Syringe Barrel Diameter

Syringe barrel diameter is sensed by a mechanical linkage of the barrel clamp to a soft pot
on the syringe holder mechanism. This signal passes through the zebra strip connector {o
the I/0 board to the digital board as “SYR_SIZE” at P2A-3. This signal is filtered by R40
and C27 to a frequency of 125 KHz.

2.2.3.2 Flange Detector

Syringe flange detection is provided by a membrane switch in the barre! clamp assembly.
The signal comes through the zebra strip connector to the IO board to the digital board on
P2A-1 as "FLANGE™* and is pulled up to +5V by R50.

NOTE
Signal lines followed by an asterisk indicate a iogical NOT of the signal, or
the signal becomes true when logically low and false when logically high.
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2.2.3.3 Barrel Position'Detector

Barrel position detection is provided by two membrane switches connected in series in the
barrel clamp assembly. Each switch is activated by pressure of the syringe barre! on its -
respective half of the barrel cradle. Both switches must be activated to bring “BARREL*

low.. This signal passes through the zebra strip connector to the {/O board to the digital
board on P2A-2 as “BARREL™.

2.2.4 Syringe Plunger Position and Capture Detector

2.2.41 Plunger Position

Syringe plunger position is detected by linking the plunger driver to a soft-pot in the
plunger driver mechanism. The system provides power and receives signal from the soft-
pot via J7. The soft-pot wiper is named “LINEAR_POS" on the digital board.

2242 P[unger Capture

Syringe plunger capture is detected by a mechanism in the plunger driver that disengages
the wiper from the soft-pot when the syringe plunger is not properly engaged in the driver.
When this happens R58 will puil “LINEAR_POS" to 0 volts which software then detects as
loss of plunger capture.

2.2.5 Motor/Gearbox/Encoder

The pump makes use of a Micro-Mo DC Micromotor series 1524 with integral encoder and
gear box part number 1524E006S123 155 485:1 HEM1524E16. It is a 6.0 voit 0.81 watt
brushed motor with a 16 puise per revolution encoder and a 485:1 gear box.

2.2.6 Audio Transducer

The audio transducer is a piezo ceramic transducer. It is driven at either 4 kHz for normal
tones or an oscillating 4 kHz to 2 kHz for fail-safe alarms. The control and drive circuitry

- for the transducer is located on the analog board and is routed to the speaker via the /O
board.

2.2.7 Charger

The Charger C-AS40-01-900 is an unregulated wall plug transformer. it is specified as a
nominal output of 12.6 volts peak at a load current of 250 mA with 115 VAC input. It

behaves as a simple 16.1 volt source in series with a 13.5 ohm resistor with a nominal 115
VAC input.
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2.2.8 Battery Pack

The battery pack of the pump is a 5 cell 1.5 amp hour Nickel Metal Hydride pack. This
gives it @ nominal 6 volt operating voltage. Actual battery voltages range from a high of
7.4 volts to 6.1 volts at the low battery threshold. Depleted battery threshold is defined as
5.5 volts. There are two parallel connections to the battery pack via the four pin connector.
The Battery + and Battery - leads terminate at P12-1(+) and P12-2(-) of the /O board,

2.2.9 Strain Gauge Board
2.2.9.1  Strain Gauge Amplifier

o First Stage

U1A provides amplification of the strain gauge signals via an amplifier configuration that
uses the gauge as part of the amplifier. R1 sets the gain of this circuit along with the
absolute value of the gauge resistance.

+ Second Stage and Zero Adjustrnent

R2, R3 and U1B provide a second gain stage along with an offset adjustment. The offset
adjustment is provided by R100.

¢ Qutput Range

The output at P4-5 is designed to be within the range of 0.3 volts to 4.7 volis
corresponding to -2.5Ibf to 22.5bf of force on the gauge. Voltages outside of this range
indicate either failure of the circuit or gauge or that the sensor test has been activated.

o Sensor Test

The sensor test is accomplished by pulling P4-1 to ground (on the digital board). This
connects R4 across the bridge and provides a nominal -1.15 Ibf delta on the output.
During a test P4-5 may go lower than 0.3 volts if the input is at or near the -2.5Ibf.

2.29.2 Secondary Encoder

U2 and U3 are Hall effect sensors 180 degrees out of phase that detect a magnet on the
end of the syringe driver lead screw. They provide the secondary channel of detection for
lead screw motion. Two devices are used so that a check can be performed more than
once per revolution of the lead screw.

2.2.93 Hg Switch

'S2is a mercury switch for monitoring of the attitude of the pump. This signal is used to
compensate for the mass of the lead screw assembly when using small diameter syringes.
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2.2.10 /O Board '

The 1/O board contains the interface to external electronics for the pump. This includes
the battery charge control circuitry and the serial data interfaces.

2.2.10.1 Power Source

. Battery Charger

The battery charger circuit provides a tapered charge of the battery pack.
2.2.10.2 Zebra Strip Pass Through

J10 provides pads on the circuit board for connection to the zebra strip connector to the
Syringe Clamp. These signals pass through and connect to J2.

2.2103 Speéker Pass Through

The speaker is connected to J15-1 and J15-2 on the I/O board. These signals pass
directly to J2-23 and J2-24.

© 2.2.10.4 Real Time Clock Power

The reai time clock is always connected to the battery of the pump via the net “F_VB". it
gets its power after the fuse F2 and feeds to the Analog board on J2-21.

2.2.10.5 Serial Port

The I/O board provides two different means for serial communication to the pump. |t
provides a TTL level connection via the 8 pin DIN connector on the bottom of the pump or
- a DB-9 connector with RS232 level serial signals on the back of the device. Software
configuration is required to enable or disable either serial port.

o TTL Level (DIN Connector)

The TTL level serial port can be used for monitoring and control of the pump. It is also
used to program the flash memory via the master bootstrap loader program.

J11-0 is a electromagnetic shield chassis ground.
J11-1 is the “Charger+(IN)" connection. It is ESD protected by Z3 and C3.
J11-2is “RXD(IN).” This line is protected from ESD via R20, Z8 and C8. it is pulled down

by RS and isolated by R6 into U3C-7. From U3C-6 it passes through U4B to connect to
*R8232_RXD" on J2-7.
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J11-3 is “TXD(OUT).” it is ESD protected by R21, Z7 and C7. It comes from U3B-4 which
buffers the signal “RS232_TXD” from J2-6.

J11-4 is "RTS*(OUT).” It is ESD protected by Z6 and C6. It comes from U3D-10. U3D-9
connects to “RTS*' via J2-8. '

J11-5 is “CTS*(IN).” It is ESD protected by Z5 and C5. It is puiled up to +5V by R7 and
isolated by R8 into U3E-11. From U3E-12 it goes through MUX U4C-8 to U4C-9 to CTS*
on Jz-9.

J11-6 is “VPP[12V] (IN).” It is ESD protected by Z3 and C3. It is pulled low by R4. it
provides the programming voltage for the FLASH memory and controls the “MAS_EA* line
of the master CPU.

J11-7 is not connected.

J11-8 is the “CHARGER-(IN).” It is ESD protected by Z2 and C2.

e RS-232-C (DB-9 Port)

The RS-232-C communication port is provided for monitoring and control of the pump.
The pump’s configuration is also downloaded via this port. RS-232-C communication is
facilitated by U5. It is a self contained voltage generating serial port. It takes the +5 volt
supply and makes +9V and -9V using capacitors C18, C17, C14, and C15. The device is
controlled by “EIA_IN" from J2-11. This control line shuts down the voltage converters and
puts the device in a low power state with tri-stated outputs. This control line also acts to
disconnect the active inputs from CMOS inputs on J11. The signal outputs are always
present on the CMOS output even in RS232 mode. The signal inputs are selected by the
“EIA_EN” which controls U5-18, the “ON/OFF” input.

U4A is configured as an inverter to invert the active level of “EIA_EN” to operate MUX's
U4B and U4C.

J14-1 is an NC.

J14-2 is “TxD" and is ESD protected by R15, C22 and U6B.
J14-3 is “RxD" and is ESD protected by R14, C21 and UBA.
J14-4 is an NC.

J14-5 is connected to “GND".

| J14-6 is an NC.

J14-7 is "RTS” and is ESD protected by R16, C23 and UGC.
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J14-8 is “CTS" and is ESD protected by R17, C24 and U6D.

J14-Sis an NC.

* VPP[12V](IN)

J11-6 is “VPP[12V](IN)". It is ESD protected by Z1 and C1. C9 provides fiitering of line
transients. The VPP line is terminated to ground by R4 and isolated from U3F-14 by R9.
U3F-15 provides the signal “MAS_EA* to J2-5. This line provides the programming
voltage for reprogramming the FLASH memory of the device.

2.2.11 Analog Board

2.2.11.1 Motor Drive Electronics

»  H-Bridge drive electronics

The motor drive on the pump is accomplished by a MOSFET H-Bridge Power amplifier
comprised of Q6, Q7 (PMOS), Q8, Q9 (NMOS).

2.2.12 Digital Board

The digital board contains most of the digital circuitry for the pump including its
microprocessors.

22121 Keyboard Interface

The keypad is a matrix of switches created by a sandwiched array of silver polyester
circuits and an elastomer cover. The switch functions of the keypad are arranged as
follows: '

Col 3 Col 2 Col 1 Col 0
Row 0 "7 “g" “g" “BOLUS”
Row 1 “4 “5" e “EDIT”
Row2 - “1* “2" “3" “LOCK’
Row 3 “0” “CONFIRM’
Row 4 . ' . “START" “STOP”
Rows | / v “PURGE’
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The keyboard is scanned under software controf via U11-PBO to U11-PB5 for the row

scanning. The columns are scanned via U12-P1.0 to U12-P1.3. No switches are present
at the shaded sections of the table.

2.2.12.2 LED Status indicators

The LED status indicators are located above the keypad. They provide an alternate
method of communication between the user and the pump.

* “RUN", “STANDBY”, “LOCK’, "ALERT”, “BATTERY"

There are three “RUN" LEDs as well as the “STANDBY’, “LOCK’, “ALERT’ and
‘BATTERY" LEDs. They have different behavior modes depending on the mode of
operation of the pump. They are controlled by the master CPU through the “}2C_2" serial
interface bus and U10. ‘

*» “SYSTEM"

The “SYSTEM" LED is controlled in a manner similar to the other LEDs except that it is
also controlied by the line “SYS_FS* from the fail-safe latch logic. It is lit whenever the
fail-safe latch is in the set state.

e “ONCHARGE"

The “ON CHARGE” LED is controlled under master CPU control through U11-PC2
“CHRG_LED" for the purposes of lamp test. It is also powered by the presence of
charging voltages from the battery charge regulator via “CHARGER+". It gives an
indication of the charger being active.

2.2.12.3 Syringe Drive Potentiometer Position and Capture Detector

J7 connects the digital board to the Drive Potentiometer Position Sensor. The signal
‘LINEAR_POS" is used by the master CPU to determine proper drive movement, end of
syringe and near end of syringe alerts and syringe plunger capture. This signal is
calibrated by using a series of gages in the syringe drive mechanism with the pump in
calibration mode.

Plunger capture is performed by mechanically liting the potentiometer wiper when the
syringe plunger is not captured in the plunger driver. R59 will then pull the “LINEAR_POS"
signal immediately to zero volts indicating a loss of plunger capture.

Proper drive movement is accomplished by an algorithm that assures that the
LINEAR_POS signal does progress according to the movement that is expected from the
primary and secondary lead screw encoders. This is a tertiary check on the movement of
the syringe plunger and also assures that the plunger drive mechanism has properly
captured the lead screw with the half nuts. :
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2.2.12.4 Sensor Power ‘

The sensor power of the pump is controlled from U11-19, “SENSOR_PWR™. It controls
the gate of Q1 a P-Channel MOSFET. The sensor power on the system is switched on
and off to conserve power, especially at low delivery rates.

2.212.5 Liquid Crystal Display

The LCD display is a custom made STN transflective LCD display panel with alpha-
numeric fields and fixed enunciators. The display is connected to the digital board through
two elastomer zebra strip connectors. The digital board contacts are gold plated to
enhance the reliability of this connection. It is held in place by the LCD frame assembly.

2.212.6 LCD Display Driver

The LCD segments are driven by U1 through U3 which is programmed through the “i2C_2”
serial interface bus.

« L CD Contrast Circuit

U22 buffers a voltage generated by R14 and R15 to generate a voltage to bias “VLCD” on
U1 through U3. This voltage controls the potentials provided to the LCD display
segments.

* Backlight Current Controller

U12, Q3 and associated components provide a current source to drive the backlight LEDs
D12 and D13. The backlight current is controlled by the master CPU by “BL_EN?” either on
or off. The LEDs are Uitra Bright reddish orange devices that shine light into the fiber optic
backlight panel. The backlight is diffused up through the LCD panel by this fiber optic
device to provide an even panel backlight. S
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2.3 SOFTWARE '

2.3.1 Sensor Calibration

Sensor calibration modes include Calibration Review mode and Calibration Set mode.
See Chapter 5 for complete instructions regarding sensor calibration.

2.3.1.1 Calibration Review Mode

Calibration Review mode allows review of the calibration settings without the risk of
altering them.

Calibration Review mode allows the operator to review the fallowing sensor calibration
settings (in the following sequence):

1. Plunger Driver Paosition Sensor
2. Syringe Recognition Sensor

3. Pressure Sensor

4. VB_SENSE

In addition, Calibration Review mode provides an auxiliary LCD test for examining each
LCD segment individually.

2.3.1.1.1 Activating Calibration Review Mode

To activate Calibration Review mode press the key sequence 3,2,1 following completion of
the POST (Power-on Self Test).

2.3.1.1.2 Calibration Review Sequence

1. Plunger Driver Position Calibration Review

During plunger driver position calibration review, the pump continuously displays the
analog and digital plunger driver position sensor readings, based on the current calibration

settings. The text field displays DRIVEPOS.

Press CONFIRM to continue. The pump clears the readings, and continues with the
syringe recognition calibration review,

2. Syringe Recognition Calibration Review
During syringe recognition calibration review, the pump continuously displays the analog

and digital barrel clamp position sensor readings, based on the current calibration settings.
The text field displays SYRNGREC. :
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Press CONFIRM to continue. The pump clears the readings, and continues with the
pressure sensor calibration review.

3. Pressure Sensor Calibration Review

At the start of the pressure sensor calibration sequence the text field displays PRESSENS.
The pump begins stepping the motor. After approximately 5 seconds, the digital pressure
sensor reading is continuously displayed, and the reading is updated with each motor step.

NOTE

The motor will not operate and no reading will be displayed unless the
plunger capture sensor indicates the presence of a syringe plunger or
equivalent.

Press CONFIRM to continue. The pump clears the readings, and continues with the
‘VB_SENSE calibration review.

4. VB_SENSE Calibration Review

During VB_SENSE calibration review the pump continuously disblays the analog and
- digital VB_SENSE readings, based on the current calibration settings. The text field
displays VB_SENSE.

Press CONFIRM to continue. The pump clears the readings, and continues with the
auxiliary LCD test.

5. Auxiliary LCD Test

The pump allows a detailed test of the LCD for segment shorts and opens. To perform the
auxiliary LCD test, place the pump in Calibration Review mode.

Following review of the battery sensor calibration display, the text field displays
TEST LCD. N is displayed in the Syringe mfr field. To start the Auxiliary LCD Test, press
A or ¥ to change the N to Y and press CONFIRM. [If CONFIRM is pressed while N is
displayed, the pump exits calibration review mode and restarts the POST.

The LCD is initially blanked. Each segment in the top line of the LCD is then turned on for
1/4 second, starting with the SYRINGE mfr/size annunciator on line 1, and proceeding
from left to right through each segment to the last segment on the line. When the last
segment has been displayed, the test repeats with the first segment of the same line. To
proceed to the next line, press CONFIRM at any time. Each time CONFIRM is pressed,
testing begins on the next line, rolling over from the bottom line to the top line.

Press STOP to terminate the test and restart the POST.
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2.3.1.1.3 Aborting Calibration Review

Calibration review may be aborted at any time by turning off the pump.
2.3.1.1.4 LED Indications During Calibration Review

During Calibration Review, the LEDs indicate the following:

» The ALERT LED is on when the pump is vertical.

» The BATTERY LED is on when the plunger capture detector is detecting a syringe
plunger.

+ The STANDBY LED is on when the flange sensor is detecting_ a syringe flange.
» The LOCK LED is on when the barrel sensor is detecting a syringe barrel.

2.3.1.2 Calibration Set Mode
Calibration Set mode provides the following calibration functions {in this sequence):

1. Calibrate Plunger Driver Position Sensor
2. Calibrate Syringe Recognition Sensor

3. Calibrate Pressure Sensor

4. Calibrate VB_SENSE

2.3.1.2.1 Activating Calibration Set Mode

To activate Calibration Set mode press the key sequence 5,0,8,9 following completion of
the POST.

NOTE

The pump sounds an error beep for each key. These tones are
provided to discourage unauthorized access and may be ignored.

Following the software version display, the pump proceeds with the plunger driver position
sensor calibration sequence.

2.3.1.2.2 Calibration Set Sequences
_ NOTE
If Calibration Set mode is entered following a CHARGE DEPLETED,

FUSE FAILURE, or POWER FAULT alarm, the pump will skip directly
to the VB_SENSE calibration step.
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1. Plunger Driver Position Calibration

This is accomplished by using calibration standards to input two drive position locations to
the pump. The software then utilizes these two reference locations to complete the driver
position calibration. With this information, the pump is then able to determine the distance
between the plunger driver and the barrel clamp.

2. Syringe Recognition Calibration

This is accomplished by using calibration standards to input two barre! clamp positions to
the pump. The software then utilizes these two reference positions to complete the syringe
recognition calibration. With this information, the pump is then able to recognize syringe
barre!l diameters as part of its syringe recognition feature.

3. Pressure Sensor Calibration

This is accomplished by providing input to the pump while hanging a 10 Ib. calibration
standard on the plunger driver then providing similar input when there is no load on the
plunger driver. The software then utilizes these two reference points to complete the
pressure sensor calibration. With this information, the pump is then able to recognize
pressure values applied to the plunger driver.

4. VB_SENSE Calibration

This is accomplished by using a variable power supply to provide two references points to
the pump at 7.5 V and 5.5 V. The software then utilizes these two reference points to
complete the VB_SENSE calibration. With this information, the pump is then able to
recognize battery voltage values.

2.3.1.2.3 Aborting a Calibration Sequence

"For each sensor calibration sequence, new settings are not saved untii UPDATING is

displayed. Tuming off the pump prior to the UPDATING display aborts the sequence and
leaves the original settings unchanged.

CAUTION

To prevent corruption of the calibration data, do not turn off the pump
or press any key while UPDATING is being displayed.

2.3.1.2.4 LED Indications During Calibration

At the beginning and end of each sensor calibration sequence (before and after the portion
of the sequence in which the standards are read), the LEDs indicate the following:

1. The ALERT LED is on when the pump is vertical.
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2. The BATTERY LED is on when the plunger capture detector is detecting a syringe
plunger.

3. The STANDBY LED is on when the flange sensor is detecting a syringe flange.
4. The LOCK LED is on when the barrel sensor is detecting a syringe barrel.

2.3.2 Configuration Replication

The Configuration Replication feature allows the entire configuration file including protocol
libraries and the library access code to be copied from one pump (the source pump)
directly to a second pump (the destination pump). This permits replication of configuration
information from a master pump to multiple pumps.

2.3.3 System Configuration

~ System configuration modes include Configuration Review mode and Configuration Set
mode. See Chapter 8 for complete instructions regarding system configuration.

2.33.1 Configuration Review Mode

Configuration Review mode allows review of configurable options without risk of altering
them. '

2.3.3.1.1 Activating Configuration Review Mode

To activate Configuration Review mode, press the key sequence 1,2,3 foliowing
completion of the POST. :

2.3.3.1.2 Configuration Review Sequence

Following the software version display, the pump prompts for each group of review options
by displaying VIEW <group name>. Y is displayed in the syringe manufacturer field. To
access the indicated option group, press CONFIRM. To skip to the next group press A or
¥ to change the Y to N and press CONFIRM. Continue to press CONFIRM to view each

option in a group until the next group prompt appears. Again, use the A or ¥ key to view
that group’s options.

When the last configuration group option has been reviewed, the pump automatically
restarts the POST. Also, switching the pump “OFF” any time during the review will cancel
the review process.

2.3.3.2 Configuration Set Mode

Configuration Set mode is primarily used to select and control configurable options, and
provides the following functions: o
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create, modify and delete protocol libraries, and control availability of specific protocol
libraries

create, modify and delete protocols

control access to LIBRARY group functions

transfer (replication) configuration from pump to pump
control availability of specific infusion modes '
control availability of specific syringe manufacturers
control availability of specific syringe sizes

enable/disable "Default to Previous" feature for protocol library, protocol, mode, and
syringe manufacturer

enable/disable Remote Control feature
enable/disable Protocol Library feature '
enable/disable Size Override feature

control occlusion detection sensitivity

control audio volume range

control maximum rate of infusion

enable/disable Auto Lock feature

enable/control/disable backlight

select serial port

enable/disable PUMP IS IDLE alarm feature
enable/control/disable Near End alert

enable/disable BOLUS COMPLETE alert

enable/disable DOSE COMPLETE alarm o -
enable/disable Volume Limit feature for ML/HR and ML/MIN modes
define alphanumeric identifier

set date/time feature

2.3.3.2.1 Activating Configuration Set Mode

To activ.ate Configuration Set mode press the key sequence 9,8.0.5 following completion

of the POST.

During the Configuration Set mode, the screen will display [UPDATING] at various times to
store the currently requested changes.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump or press any key while UPDATING is being displayed.
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2.3.3.2.2 Date and Time Display

On entry to Configuration Set mode, the pump initially displays the date and time, in the
following format; '

12.00AM
12/13/95

2.3.3.2.3 Software Version Display

_Fol!owing the date and time dispiay, the pump presents the software version display.

The first line of the text display indicates the pump software version. The second line is
divided into two fields. The left field displays the configuration version, a 2-character code
that identifies the format of the configuration data. The right field displays the 4-character

configuration checksum, which identifies the entire current configuration file including the
protocol library. '

The following example shows a software version display for software version 7.00.04,
configuration version A1 and configuration checksum 3ACS,

software version — V 7.00.04

A1l 3ACS
T T
configuration version configuration checksum

This configuration information allows a high-confidence rapid comparison of configuration
files between two pumps.

2.3.3.2.4 Configuration Set Sequence

Following the software version display, the pump prompts for each group of configuration
options by displaying CONFIG <group name>. Y is displayed in the syringe manufacturer
field. To access the indicated option group, press CONFIRM. To skip to the next group
press A or ¥ to change the Y to N and press CONFIRM.

Unless otherwise indicated below, options within a group are displayed in a similar way.
Each option is identified in the text field and a flashing Y, N or other character in the
syringe manufacturer field indicates the current configuration of the option. The A and ¥
keys may be used to toggle among the configuration choices and CONFIRM is pressed to
complete the setting and proceed to the next option.

When the final option within a group has been configured, the pump displays UPDATING,

then the configuration sequence proceeds to the next CONFIG <group name> prompt.
The pump restarts the power-on self test (POST) following the final UPDATING display.
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CAUTION

To prevent corruption of the configuration data, do not turn off the
pump or press any key while UPDATING is being displayed.

2.3.3.3 Configuration Groups
The pump supports eight configuration groups including:

LIBRARY Group

MODES Group

SYRINGES Group
DEFAULTS Group

MISC (Miscellaneous) Group
ALERTS Group

CLOCK Group

IDENT (Identifier) Group

ONDO O ON~

All groups may be selected for edit or review. In the “Configuration Set” mode, the pump’s
configuration may be modified by enabling or disabling any option offered within each
group. In the “Configuration Review” mode, the pump’s configuration cannot be modified
and group options may be reviewed but not altered.

2.3.3.3.1 LIBRARY Group

The LIBRARY configuration group allows the operator to perform pump-to-pump
configuration replication; to create, modify or delete protocol libraries; or to create, modify

or delete protocols.
2.3.3.3.2 MODES Group

The MODES configuration group allows the operator to individually enable and disable any
of the following 18 infusion modes:

1. ML/MIN 6. UNITS/HR 11. MCG/HR 16. MG/KG/MIN

2. ML/HR 7. SINGLE DOSE 12. MG/MIN 17. MG/KG/HR

3. MUNITS/MIN 8. MANUAL SCHEDULE 13. MG/HR 18. CUSTOM DILUTION
4. MUNITS/HR 9. AUTO SCHEDULE 14. MCG/KG/MIN

5 UNITS/MIN = 10. MCG/MIN 15. MCG/KG/HR
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2.3.3.33 SYRINGES Group -

The SYRINGES configuration group allows the operator to individually enable and disable

various syringe manufacturers and/or syringe sizes offered by them. This group, as
follows, contains three syringe manufacturers each offering seven syringe sizes:

B-D® Monoject® Terumo®
1 mL Plastic 1 mL Plastic 1 mL Plastic
3 mL Plastic 3 mL Plastic 3 mL Plastic
5 mL Plastic 6 mL Plastic 5 mL Plastic
10 mL Plastic 12 mL Plastic 10 mL Plastic
20 mL Piastic 20 ml Piastic 20 mL Plastic
30 mL Plastic 35 mL Plastic 30 mL Plastic
60 mL Plastic 60 mL Plastic 60 mL Plastic
NOTE

At least one syringe manufacturer must be enabled.

2.3.3.3.4 DEFAULTS Group

DEFAULTS group options affect the way the pump initializes certain programming
selections when A or ¥ is pressed. Four default options are available:

DFAULT LIBRARY
DFAULT PROTOCOL
DFAULT MODE
DFAULT MFR

BN =

2.3.3.3.5 MISC Group

'Nine options are available within the MISC (miscellaneous) group. They include:

REMOTE CONTROL
LIBRARY

SIZE OVERRIDE
PSI RANGE

AUDIO RANGE
RATE RANGE
AUTO LOCK
BACKLITE _
ENABLE DBS PORT

CONOO AN =
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2.3.3.3.6 ALERTS Group

The ALERTS group inciudes the following five options:

IDLE ALARM

SET NEAR END
BOLUS COMPLETE
DOSE COMPLETE
VOLUME LIMIT

QbW

 2.3.3.3.7 CLOCK Group

The CLOCK group, although not part of the configuration group, allows the operator to set
the real-time clock during the configuration process.

2.3.3.3.8 IDENT Group

The IDENT group, although not part of the configuration group, allows the identifier (short
message of up to eight characters) to be edited during the configuration process. During
that process, the operator is allowed to select an alphanumeric identifier (default identifier
is “AS50") of up to eight characters to be displayed following the ‘off portion of the lamp
test.

2.3.4 Specific Features
2.3.4.1 Serial Communication Feature

The serial communication feature includes remote monitoring and controf functions. A DBS
connector allows an RS-232(C) communication link between the pump and a host
computer. The feature will allow an operator at a remote computer to control pump
operations and to query the pump for infusion totals, program data and operational status.

The remote monitoring function is available whenever the pump is in operation.

The remote contro/ function is available during normal operation if it is configured to
REMOTE CONTROL.

A REMOTE CONTROL option has been added to the MISC configuration group for this
purpose. When the REMOTE CONTROL feature is configured, the pump will display
"REMOTE CONTROL" as the first prompt immediately following the Power-On Self Test
(POST).

An ENABLE DBS PORT option is added to the MISC configuration group. Choices will be
“¥” or “N”. A “Y” choice will enable the DBY connector as the serial /O port. “N” will
select the Mini-DIN connector. '
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Complete remote monitoring and control application information is provided in the
Auto Syringe® AS50 Infusion Pump Programmer’s Manual.

2.3.42 Event Recording Feature

The pump has the capability of recording 253 events in EEPROM. The pump maintains
two separate logs: the event log and the fail-safe log. The event log has a capacity of 243
events and the fail-safe log, 10 events. Each log is maintained as a circular list; that is,
when the log is full, the oldest event is replaced with the next event. The logs are defined
and accessed by way of the serial port using instructions outlined in the Auto Syringe®
ASS0 Infusion Pump Programmer’s Manual.

2.3.4.2.1 Dumping the Event Log

The Serial Communication Feature will provide remote commands for transmitting the
contents of the fail-safe alarm log and the event log to a host computer. Refer to the
Auto Syringe® AS50 Infusion Pump Programmer’s Manual for additional information.

2.3.5 Displaying Additional Program Data

The following sequence will be followed when CONFIRM is pressed either during Run or
Standby state to display additional data:

1. The battery voltage will be displayed in the text field for 3 seconds.

2. Next, the operating mode will be displayed in the text field for 3 seconds.
3. The normal display will be restored.
NOTES

If the pump is in Run state, the SYRINGE mfr/size field will be
displayed during steps 1 - 3.

If the pump is in CUSTOM DILUTION mode, the original drug
concentration, FINAL VOL and DRUG VOL fields will be displayed
during steps 1 - 3.

Pressing any key during the above sequence will abort the sequence
and restore the normal display.

2.3.5.1 Battery Voltage Display

The battery voltage will be displayed when CONFIRM is pressed for displaying additional
program data. Line 1 of the text field will display the voitage (for example “7.0 V*). Line 2
will display BATTERY.

If the CONFIRM key is pressed during the lamp test portion of the POST, the battery
voltage will be displayed for two seconds immediately following the lamp test.
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2.3.6 Specific Errors, Codes, and Alarms
2.3.6.1  Error Trap Numbering
Pump fail-safe errors that are displayed as codes are assigned fixed numbers,

Master processor fail-safe error codes will be displayed as ERROR M<code>, where
<code> is a six digit number (for example, ERROR M000215).

Slave processor fail-safe error codes will be displayed as ERROR L<code> where <code>
is a six digit number (for example, ERROR L.000180).

. 2.36.2 Lost Library Access Code

In the event a library access code is lost, contact the Andover Service Center for retrieval
instructions.

2.3.6.3 Changing RATE in Concentration Modes

Allows the operator to edit either RATE or DOSE during delivery in all modes for which a
concentration and a dose are programmed except for CUSTOM DILUTION mode.

If a RATE value is selected for which the equivalent DOSE value is out of range for the
LCD (< .0001 or > 9999.), a PUMP LIMIT error response, is provided, displaying the
nearest acceptable DOSE (.0001 or 9999.) value and its equivalent rate.

2.3.6.4 Allow Restart After Empty Alarm

Because of mechanical tolerance allowances and variations in syringe hard height (length
of empty syringe with the plunger bottomed out), a residual volume of drug may remain in
the syringe when the pump detects the Empty position.

The pump will allow the operator to restart delivery after an Empty alarm. The pump will
continue to display the alarm text (‘EMPTY” or “EMPTY <protocol>") and the ALERT LED
will continue flashing. The pump will continue in Run state until it is manually stopped by
the operator, or until an Occlusion alarm oceurs.

2.3.6.5 Syringe Pop-Qut Detection

The pump will provide a syringe pop-out check during Run, Bolus and Purge delivery. The
~ pump will issue a CHECK BARREL alarm (assuming only the barrel clamp state is invalid)
if the apparent barrel diameter reaches or exceeds fapprox. 1/8 inch] over the maximum
barrel diameter for the programmed syringe size.
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2.3.6.7 CHARGE DEPLETED Alarm

If a CHARGE DEPLETED alarm occurs at power up, the pump will allow the operator to
access VB_SENSE calibration by entering “5089”. The pump will skip directly to the
VB_SENSE calibration step.

2.3.6.8 FiNISH EDITING Alarm

The text display, FINISH EDITING, is displayed when additional information is required
during editing before operations are resumed.

2.36.8 LOCK Keypress During Occlusion Alarm

The LOCK key will be invalid during an occlusion alarm, since START must be pressed to
clear the alarm after the occlusion is cleared. The pump will sound a single (illegal
keypress) beep if LOCK is pressed during an occlusion alarm.

2.3.6.10 Clear Effective Rate if Dose is Altered

In Standby state, the pump will clear the effective rate display whenever the Dose field is

reset to dashes due to a syringe change or opened for editing and altered in any way.
When the Dose field is closed the effective rate will be recalculated and redisplayed.
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3.1 GENERAL '

This chapter contains the information necessary to perform an initial inspection and set up
of the pump. A functional test is included in Chapter 4 to determine if operation is
satisfactory.

3.2 INITIAL INSPECTION AND DAMAGE CHECK

The pump has been thoroughly tested and inspected at the factory prior to shipment and

has been found to comply to Baxter's electrical and mechanical standards. The pump has

also been designed to reliably withstand normal shipment and usage conditions. However,

abusive handling during shipment may cause either visible or hidden damage. Follow the
“instructions in this section before performing operational cheeks.

If any damage is observed in any of the following inspections, and this damage is related

to shipping, notify the carrier’s agent immediately. Do not return the damaged equipment
to the factory without authorization.

3.3 INSPECTIONS

1. Carefully inspect the shipping carton. Note any obvious damage caused
by mishandling and record any such damage.

2. The carton should contain the following:
+ One Auto Syringe® AS50 Infusion Pump (Catalog Code # 1M8550)
* One Operator's Manual
+ One IV Pole Clamp
» One Charger

3. Remove the pump from the carton and the shipping bag. Place the pump on a flat
surface and perform these visual inspections:

A.  Check the entire surface for chips, scratches, dents, or cracks.
B. Check the front keypad panel for damage.

C. Verify that the serial number matches that on the shipping carton.
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4.1 BATTERY LIFE CHECK

The pump is provided with a NiMH ‘battery pack. The battery pack is considered
acceptable when it can operate at 80% capacity or better, following a full charge. Battery
_capacity can be estimated as follows:

1. Using the standard battery charger, charge the battery (with the pump turned off) for at
least 16 hours.

2. Remove the battery pack within 15 minutes after disconnecting the charger. See
- “Battery Replacement”, in chapter 7.

3. The no-load voltage must be 6.5V or greater. A reading of less than 6.5V may indicate
a defective cell.

4. Connect a 135 ochm, 1/2 watt (or greater) resistive load across the battery pack.

NOTE
Resistor leads or other pins mated with the battery connector sockets
must not exceed 0.025 inch diameter. The recommended pin is Molex
style #70021, part #16-02-0115, available from Molex, Inc. Lisle, IL
60532 (847-969-4550). - :

3. Continuously monitor the battery valtage and discharge time. Use of a strip-chart
recorder is recommended. The battery pack is acceptable if the battery voltage is 5V or
greater after 19 hours of discharge through a 135 ohm load.

4.1.1 Replacement Recommendation

In general, the service life of rechargeable batteries is based on many factors, including
construction, size, usage, frequency of charging and discharging, and depth of discharge
~ prior to recharge. To minimize the chances of experiencing a problem with rechargeable
batteries, it is advisable to replace them before their service life is expended.

- Baxter® advises that pump battery replacement be made part of a regularly scheduled
maintenance program. Baxter® recommends that the pump's rechargeable battery be
replaced every 16 months. :
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4.2 FIELD PERFORMANCE CHECK

4.2.1 Purpose

‘To provide the customer with a procedure to perform a general evaluation of the pump’s
safety and performance.

¢ This procedUre‘may be used to comply with JCAHO recommendations for safety and
performance testing.

» This procedure contains a “Calibration Review” section to verify the pump’s calibration.
Refer to Chapter 5 if it is determined that the pump requires calibration.

* At the completion of the Functional Tests, check the pump's time and date for

accuracy.

applicable.

If the pump’s time and/or date needs adjustment, refer to Chapter 8 as

Calibration is to be performed by authorized trained service technicians utilizing the
procedure in Chapter 5.

4.2.2 Equipment

Operator's Manual

60 cc syringe (BD® or Monoject®)

60 inch High Flow Rate Extension Set: 2N3349 or equivalent
Distilled water - as required

Stopwatch or Timer

Calibrated Pressure Gauge (0 to 20 psi) (optional)
Calibration Fixtures Kit AAS4001803 consisting of the following 7 items:

1.

NS R NEARN

7.

Calibration Fixture CAS4001801

Calibration Fixture CAS4002801

Calibration Fixture CAS4003801

Calibration Fixture CAS4004801

Calibration Fixture CAS4005801 (small diameter, unmarked})
Calibration Fixture CAS4006801 (large diameter, unmarked)
Load Yoke CAS4001802

A coin, approximately the size of a U.S. penny (ohe cent)

NOTE

The Load Yoke is not required to perform any of the functional tests
listed in this chapter.
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4.2.3 Data Recording

it is recommended that a data sheet be kept each time this procedure is run. The data
sheet is located at the end of this chapter. Fill out the pump information at the top of the
data sheet before beginning this procedure. Specific sections in this procedure are
indicated by (*D* in the text below. This indicates that a recording is required on the data
sheet for that section. As each section is completed, transfer any data collected to the
data sheet and indicate each result as “Pass” or “Fail.” '

To complete the Operational Checks listed in this chapter (see section 4.2.10), the pump
being tested must be configured so that four of its group options match those listed below.
Refer to chapter 8, as necessary, to meet these requirements.

e “mL/hr’ Mode: [Y] (Enabled)
e PSI Range: [H] (High)
* RATE Range: [H] (High)
¢ Volume Limit: [Y] (Enabled)

4.2.4 Visual Inspection: (*D*

1. Look for damage, sticky residue, or any other condition that could influence
performance. Clean as necessary. Ensure that the barrel clamp is properly fitted to the
case. Check the security of the pole clamp (if used).

2. Examine the pump for any and all visual discrepancies ({including cracks, deformations,
discoloration, labeling problems and other abnormalities).

3. Examine the charger plug and the charger port on the pump for signs of mechanical
damage. Pins in the charger plug must be straight and intact.

4.2.5 Charging Circuit Check: (*D*

1. Connect the AC charger to the pump through the din connector (bottom connector) and
to an AC receptacle.

2. (*D?) Verify that the “ON CHARGE” LED is ON. The pump shall be connected to AC
power via the charger throughout the remaining functional tests and the “ON
CHARGE” LED must remain on during these tests. _
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4.2.6 Power On Self Test (POST): (*D%

M:)

NOTE
Read this entire step before turning the pump on.

1. Switch the pump “ON” and verify the following events occur:

* The pump sounds a high-low beep;
* All segments of the LCD and the LEDs momentarily turn on:
« The pump sounds one short beep;

* An identifier is momentarily displayed at the bottom of the display:

NOTE
AS50 is the factory default identifier,

e The pump prompts for a LIBRARY or MODE selection at the completion
of the POST.

NOTE
If the pump has been configured to operate remotely, REMOTE
CONTROL will appear on the display.
4.2.7 LCD and LED Check: (*D%

1. (*D*) Switch the pump “OFF.” Depress and hold

the STOP key and switch the pump back “ON.” e B/IBE Fuold #1
While continuing to hold the STOP key depressed, nFuse i
observe that all nine LEDs momentarily turn “ON” RATE ”8 8 Q ML/R | Feld #2
and all but the “ON CHARGE” LED turn “OFF.” oVER
Continue to hold the STOP key depressed and e @ g B B, | s
proceed to the next step. veR g 8 g g ;‘n«:’/"%i o
2. (D7) Verify that all segments of the LCD remain ggg; g g g g mea/s| raa 55
visible as long as the STOP key is depressed and ahrimn
that each segment appears as shown.  Also ToraL Finac ) D) AR ield 46
confirm that there are no missing segments or TOTAL nmmgg g Frold 47
legends on the LCD. Variations in contrast, R
however, are permissible. Release the STOP
key. A short beep will sound when the key is Field #8
released.
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4.2.8 Keypad Check: (*D%

1.

(*D”) Press and briefly hold down the START and STOP keys one at a time. The
pump should sound repeated beeps while each key is held down.

NOTE

Holding down the START key for a prolonged period of time may
cause a “stuck key” fail-safe alarm requiring a system restart. ‘

(*D7) Press every key, except the arrow keys, in any order, one key at a time. Each
key press should result in a short beep.

(*D*) Press any two or more keys simultaneously. There' shouid be no response.

(*D*) Press and hold any key except the arrow keys, the START key, or the STOP
key. There should be only one beep, no matier how long the key is held down.

(*D?) Press and hold any key except arrow keys, START, or STOP keys. Then press
any other key. There should be no response to the second key press.

4.2.9 Range of Motion Check: (*D*

1.

(*D*} Check the plunger driver and the barrel clamp for free travel through their full
range.

(*D”) Check that the plunger seats properly and that the plunger driver does not slip
on the leadscrew when the plunger is fuily closed.

(*D”) Check that both barrel clamp release levers operate properly.

(*D*) Check the tab lock to be sure it opens when the barrel clamp is fully opened and
closes when the barrel clamp is fully closed,
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4.2.10 Pump Operational Tests: (*D*)

For all tests listed in this section, the UP (A), DOWN (V), EDIT, CLR, CONFIRM, and
number keys may be used as necessary o program the pump and to change an existing
prescription. The pump may also be turned “OFF” and turned back “ON” after each test.
If the pump is accidentally switched “OFF” during any of these tests, switch it back “ON”
and wait for the pump to complete the POST and prompt for a library selection (AW
SELECT LIBRARY appears on the display). Select NONE to bypass the factory
configured protocol libraries. Follow the programming instruction listed for each test.

4.2.10.1 Occlusion PSI Test: (*D¥
1. FillaB-D® or Monoje‘ct® 60 mL syringe with 60 mL of distilied water.

2. Aitach a 60 inch High Flow Rate Extension Set or equivalent to the end of the syringe
and manually purge the air from the syringe and tubing.

3. Install the syringe on the pump and connect the distal end of the tubing set to a
calibrated pressure gauge (optional).

4. Program the pump as follows:

MODE: mL/hr mode

MFG: B-D® or Monoject®
SIZE: 60 mL

RATE: 100 mL/hr

VOL LIMIT: 60 mL
5. Read and understand step 6 prior to pressing the START key. Press START.

6. (*D%) Verify that the pump displays RUNNING at the bottom of the display for
approximately 2 seconds and the run LEDs are flashing in descending order (top to
bottom).

7. If a pressure gauge is not attached to the extension set block off the end of the
~extension set to simulate an occlusion. If a pressure gauge is attached to the
extension set, wait for an occlusion to occur.

NOTE

When the pump senses sufficient back pressure, created by the
pressure gauge, an occlusion will occur.

8. (*D”) Verify that, as the pump senses the occlusion, LINE OCCLUDED is displayed,
ALERT and STANDBY LEDs flash, and the pump beeps continuously.

4-6
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9.

Press CONFIRM to silence the alarm.

10. (*D* [optional]) If a pressure gauge is being used, record the pressure reading in psi

11

on the data sheet. The reading should be between 12.0 and 20.0 psi.

Remove the syringe from the pump. Disconnect pressure gauge if necessary.

4.2.10.2 Near End Alarm Test: (*D¥

1.

Install an empty B-D® or Monoject® 60 mL syringe in the pump. Set the plunger at the
60 mL mark on the syringe.

Program the pump as follows:

MODE: mL/hr mode

MFG: _ B-D® or Monoject®
SIZE: 60 mL

RATE: 280 mL/hr

VOL LIMIT: 50 mL

Read and understand step 4 prior to pressing the START key. Press START.

(*D%) Verify that the pump displays RUNNING at the bottorn of the display for
approximately 2 seconds and the run LEDs are flashing in descending order (top to

“bottom).

(*D*) Verify that during the infusion, the pump emits 5 beeps, the ALERT LED
flashes and <10 MIN VOL LIM appears on the display.

(*D”) Aliow the pump to continue infusing until the volume limit is reached. Verify
VOLUME LIMIT is displayed, ALERT and STANDBY LEDs flash, and the pump
beeps continuously.

Press CONFIRM to silence the alarm.
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4.2.10.3 Accuracy Test: (*D* -

1.

7.

Install an empty B-D® or Monoject® 60 mL syringe in the pump. Set the plunger at the
60 mL mark on the syringe.

Program the pump as follows:

MODE: mbL/hr mode

MFG: B-D® or Monoject®
SIZE: 60 mL

RATE: 200 ml/hr

VOL LIMIT: 60 mL

(*D”) Record start volume from the syringe. Use the gradUations on the syringe to
determine the volume.

Set the timer for 15 minutes. Simultaneously start the timer and press the START key
on the pump to start the infusion process.

During the infusion, the pump emits 5 beeps, the ALERT LED flashes and <10 MIN
VOL LIM appears on the display.

(*D”) Atter 15 minutes, press the STOP key on the pump. Record the stop volume on
the syringe. Subtract the stop volume from the start volume and record the result as
the volume delivered. The volume delivered must be between 48.5 cc and 51.5 cc.

NOTE
It is essential that the test be stopped at precisely 15 minutes. An 18
second difference will result in a 1 mL error.

Switch the pump “OFF” and remove the syringe from the pump.

42104 Shutdown Alarm Test: (*D*

1.

Remove the pole clamp and the battery from the pump (refer to Chapter 7 for details).
DO NOT disconnect the battery at this time.

Ensure that the AC charger is NOT plugged into the pump.

Switch the pump “ON” and allow the pump to remain on for a minimum of 1 minute.
Disconnect the battery stack from the pump.

(*D?) The pump will then begin to alarm, alternating from 2 high beeps to 2 low beeps.

Ensure that the pump continues to alarm for a minimum of 3 minutes. There should be
nothing on the display and no LEDs will be lit. '

4-8
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6.

Switch the pump “OFF.”

4.210.5 “Fuse Failure” Alarm Test: (*D*

1.

Ensure that the pole claAhi'p'ahd battery are removed from the pump (refer to Chapter 7
for details). Ensure that the battery is connected to the pump.

Connect the AC charger to the pump and into an AC receptacle.

Switch the pump “ON” and allow the pump to complete the POST.

Disconnect the battery stack from the pump.

(*D”) After a short period of time (approximately a minute or s0), the display will read
FUSE FAILURE, the ON CHARGE, BATTERY and SYSTEM LEDs will be on and the
pump will alarm continuously with alternating high-low beeps.

Switch the pump “OFF.”

Reinstall the battery, battery cover and pole clamp, as necessary (refer to Chapter 7
for details).
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4.2.11 Calibration Review: (*D*

NOTE

If the pump fails any part of this review, the pump must be re-
calibrated (refer to Chapter 5).

4.2.11.1 Activating the Calibration Review Mode:

1.

2.

3.

Switch the pump “ON” and wait for the pump to complete the POST and prompt for a
selection.

Enter Calibration Review access code 321.

Observe that DRIVEPOS appears on the display.

4.211.2 Plunger Driver Position Review: (*D*%

1.

3.

Install the calibration fixture
(CAS4001801) (1) into the
barrel clamp ensuring that the
flange of the fixture fits into the
flange slot (2).

(*D*) Push the barre! clamp in
until the face contacts the
fixture. Engage the plunger
driver to the fixture. With the
clamp fully closed, verify that
the BATTERY, STANDBY,
and LOCK LEDs are all “ON.”
This confirms that the fixture is
mounted properly.

, NOTE
After installing the fixture, do not touch the plunger face or the fixture.

(*D%) Observe the display and record the inches number value on the data sheet,
Verify that this value is between 2.792 and 2.804 inches (2.792 < inches value <
2.804).

(*D”) Remove the fixture from the pump and install the CAS4002801 fixture into the
barrel clamp. Close the clamp and engage the plunger driver to the fixture. Verify that
the BATTERY, STANDBY, and LOCK LEDs are all “ON.”

4-10
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(*D%) Observe the display and record the inches number value on the data sheet -
Verify that this value is between 0.666 and 0.678 inches (0.666 < inches value <
0.678).

Remove the fixture from the pump.

4.2.11.3 Plunger Driver Potentiometer and Plunger Capture Checks:

This check is performed to verify that the plunger driver pasition sensor operates properly
throughout the entire fravel range (1) of the plunger driver from start (2) to end (3) of
plunger. driver travel. Five approximately evenly spaced test points [(TP1 through TP5)],
are to be used to perform this check.

P

O——+
rdrdidarE
L

TP3| [TP4

50|

e

R

i
0
N

(*D*) Position the plunger driver at the first test point (TP1) and insert a coin in the

plunger driver. Ensure that the plunger driver is fully closed and confirm that the
“BATTERY” LED turns “ON.”

(*D*) Without moving the plunger driver from TP1, retract the driver until it is fully

-extended and remove the coin. With the driver held in its fully extended position, verify

that the A/D count number (Field #3) is less than 3. Release the plunger driver and
allow it to fully close. With the driver fully closed, verify that the A/D count number is
again less than 3.

(*D*} Move the plunger to the next test point. Repeat steps 1 and 2, recording the
appropriate entries to the data sheet for test points TP2 through TP5.

NOTE
DO NOT PRESS THE CONFIRM KEY.
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4.2.11.4 Tilt Switch Function Check: {*D%

1. (*D* Stand the pump upright and observe that the ALERT LED is “ON.”
2. (*D*) Lay the pump horizontally and observe the ALERT LED turns “OFF.”

4.2.11.5 Barrel Clamp and Tab Sensor Checks: (*D%

1. Mount a syringe onto the pump by closing the barrel clamp and capturing the syringe
plunger with the plunger driver. The syringe flange should be pointed into the tab siot.

2. (*D7) Verify STANDBY, LOCK and BATTERY LEDs are all “ON.”

3. Press CONFIRM and observe the SYRNGREC prompt appéaring on the display.

4. Remove the syringe.

4.2.11.6 Syringe Recognition Review: (*D*)

1. Lay the pump down on the power switch so that the plunger driver faces upward.

2. Gently set the CAS4003801 fixture onto the barrel clamp cradle. Ensure that the
fixture does not contact the tablock bracket of the barrel clamp and do not apply any
pressure on the fixture.

3. Place thumb of left hand on the barrel clamp release

lever and thumb of right hand on the orange
‘PRESS HERE” dot of the barrel clamp face. Push

down on the release lever and while continuing o g
keep this lever held down, slowly push the barrel -y
clamp face in towards the fixture until the clamp very

lightly contacts the fixture. Do not release the lever - A ).

or the face and proceed IMMEDIATELY to step 4.

NOTE

One hand may be used to perform
this operation as shown.

S

@

4. ("D) Smoothly and slowly apply increasing thumb ]
pressure on the barrel clamp face (inward and N
slightly to the rear) and stop IMMEDIATELY when S
the LOCK LED illuminates. The Inches number
(Field #4) should be between 0.732 to 0.752 inches (0.732 < inches < 0.752) at the
exact point when the LOCK LED illuminates. -

5. Open the barrel clamp and remove the fixture.

4-12
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6. ("D*) Setthe CAS4004801 fixture onto the barrel clamp cradle and repeat steps 3 and

4. The inches number should be between 0.281 to 0.301 inches (0.281 < inches <
0.301). ‘

7. Open the barrel clamp and remove the fixture.

8. (*D*) Setthe CAS4005801 fixture onto the barrel clamp cradle and repeat steps 3 and
4. The inches number should be between -0.024 to +0.026 inches (-0.024 < inches <
+0.026).

NOTE
If the inches number is incorrect, the barrel clamp must be replaced.

9. Open the barrel clamp and remove the fixture.

10. (*D* Set the CAS4006801 fixture onto the barrel clamp cradle and repeat steps 3 and
4. The inches number should be between 0.989 to 1.041 inches (0.989 < inches <
1.041).

NOTE
If the inches number is incorrect, the barrel clamp must be replaced.

11. Open the barrel clamp and remove the fixture.
12. Press CONFIRM and verify that the pump displays PRESSENS.

4.2.11.7 Pressure Sensor Check: (*D%

1. Lay the pump down so that the front of the pump faces upward, position the plunger
driver near the top of the pump, and enable the pump’s motor by capturing a coin in
the plunger driver. '

2. (*D*) As soon as the pressure sensor force value appears on the display, view the
display for 10 seconds and verify that this value remains at 0.0 + 0.15 (-0.15 < value <
+0.15) throughout this time period.

3. Press CONFIRM. Observe that, from top to bottom, the display indicates as follows:

+———— A/D count number

. Voltage (number)

VB SENSE

4-13
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4. Press CONFIRM twice to exit the Calibration Review mode. The pump responds by
repeating the power-on self test (POST) and prompts for a selection.

. 5. Switch the pump “OFF” and disconnect the charger.

6. Sign and date the data sheet.

4-14
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4. Press CONFIRM twice to exit the Calibration Review mode. The pump responds by
repeating the power-on self test (POST) and prompts for a selection.

5. 8witch the pump “OFF” and disconnect the charger.

6. Sign and date the data sheet.

4-14
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4.3 AS50 FUNCTIONAL TEST DATA SHEET 10f2

Pump Serial Number
Indicate PASS or FAIL, as appropriate, upon completion of each operation.
Describe any failures in Comment section and seek appropriate servicing.

424 VISUBI INSPECTION........eoviieii et ()P ()F
425 Charging CIrcuit, SR 2 .......vuiuieecceicereee et oo {}P ()F
4.2.6 Power On Self Test (POST) .....cocoriiiiieeeesceeeecees e ee oo {)P ()F
427 LCD and step 1 (all nine LEDs momentarily turn ON) ...........ooooooooovvnoo . (YP ()F
LED Check step 2 (all LCD segments appear as Shown) ..o (YP ()F
4.2.8 Keypad Check, step 1 (Repeated beeps verified for START & STOP keys)....co..... ()P ())F
step 2 (Short beep verified for all keys except arrow keys).............. (YP ()F
step 3 (No response detected for simultaneously keypress)............ {)P ()F

step 4 {One beep detected for all keys except arrows,
START & STOP) ... et e b a e e { )P ()F
step S (No response detected for second keypress........................ ()P ()F
429 Range of Motion, step 1 (Plunger Driver & Barrel Clamp trave! freely) ........coocuvue..... ()P ()F
step 2 (Plunger Driver seats and locks properly and does not slip) ()P ()F
step 3 (Both barrel clamp release levers operate properly).............. ()P ()F
step 4 (Tab Lock opens and closes properly) ..........oocoveveremevrno ()P ()F

4.210  Pumpb Operational Tests
4.2.10.1 Occlusion P8I step 5 (Pump displays RUNNING for approximately 2 seconds).....( )P { }F
Test step 7 (LINE OCCLUDED is displayed, ALERT & STANDBY LEDs
flash, and pump beeps continuously }.......coo.ovoveeeeeereen { YP ()F
step 9 (optional)
Specification = [12.0 psi < pressure reading < 20.0 psi)

d:

:

Pressurereading _ (P ()F
4.2.10.2 Near End step 4 (Pump dispiays RUNNING for approximately 2 seconds &
' Alarm Test RUN LEDs flash in descending order)...............ccoeveevvnnn... (YP ()F
step 5 (Pump displays <10 MIN VOL LIMIT
message with 5 beeps).................‘_ .................................... ()P ()F
step 6 (VOLUME LIMIT is displayed, ALERT & STANDBY LEDs
flash, and pump beeps continuously)...........cocooeeeernnn, { )P ()F
4.2.10.3 Accuracy step 3 (Start Volume)
' Test step 6 (Stop Volume)
Specification = [48.5 cc < volume delivered < 51.5 cc]
Volumedelivered _ ()P ()F

4.2.10.4 Shutdown Alarm  step 5 (Pump continuously alarms for a minimum of 3 minutes) ....{ )P ()F

:

4.210.5 FuseFail. Alarm step5 (Fuse Failure display, Battery & System LEDs, beeps)......... (YP ()F
4211  Calibration Review Section
4.211.2 Plunger Drive step 2 (BATTERY, STANDBY, & LOCK LEDs turn 1o 1) I { P ()F
- Position Review
step 3  Specification = [2.792 < inches value < 2 .804]
Valueobserved _ ()F F
step 4 (BATTERY, STANDBY, & LOCK LEDs turn on}................ {YP ()F
step 5 Specification = [0.666 < inches value < 0.678]
Valueobserved __ (JP ()F

This page may be reproduced.
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4.3 ASS50 FUNCTIONAL TEST DATA SHEET

Pump Serial Number

4.2.11.3 Plunger Drive step1 (BATTERY LED is ON) c.ooveevieeee e, SRTTROPRUROTR ()P
Potentiometer & step2 (A/D Count < 3 for LIt OO (}P
Plunger Capture  step 3 (A/D Count < 3108 TP2) cocuieeemeeeeeeeeoeeeeeoeoeeoeeoeeee oo ()P
- Checks {A/D Count < 310 TP3) ..o ()P
(AD Count < 310r TP4) ... { )P
step 3 (AD Count <3 for TPSY cooveeceeeoeeeeeee e, ()P
4.2.11.4 Tilt Switch
Function Check step 1 (ALERT LED tUINS ONY .o oo ()P
step 2 (ALERT LED HUINS OFF) ..o e e ee e (P
4.2.11.5 Barrel Clamp & step 2 (STANDBY, LOCK, & BATTERY LEDs light}.....covvvcveeceee ()P
Tab Sensor : "
Checks
4.2.11.6 Syringe Recognition Review
step 4  Specification = [0.732 < inches value < 0.752] ..o ()P
Value abserved
step6 Specification = [0.281 < inches value < 0.301]
Valueobserved _ ()P
step 8 Specification = [-0.024 < inches value < +0.026]
Valueobserved _ {)P
step 10 Specification = [0.989 < inches value < 1.041]
Valueobserved __ ()P
4.2.11.7 Pressure Sensor Check
step 2  Specification = [-0.15 < value £ +0.15]
Valueobserved __ { )P
4211  Calibration Review, Check Pass or Fail after performing all tests in section 4.2.11......... ()P
Comments;

2of 2

()F

()F

()F

()F

Performed By:

Date:

This page may be reproduced.
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5.1 GENERAL
5.1.1 Cleaning Interval

The pump should be cieaned and disinfected, if necessary, according to frequency of use
and hospital protocol. See Section 5.2 for Cleaning and Disinfecting.

5.1.2 Calibration Interval

Calibration is recommended every 6 months and recalibration is also required after any
procedure involving the removal of the barrel clamp, removal of the plunger driver or
opening of the case halves. See Section 5.3 for the Calibration Procedure.

5.1.3 Functional Testing Interval

To ensure that the pump is operating properly, it is recommended that the pump be tested
at a minimum of every 6 months per the Functional Tests outlined in Chapter 4.

5.2 CLEANING AND DISINFECTING

The pump and AC adapter are not waterproof and should not be
immersed. Avoid getting liquids inside the pump or permanent
damage may result. Sterilization via ETO, steam, etc. shall not be
attempted.

5.2.1 Routine Cleaning

The pump must be kept clean at all times. The pump should be cleaned as soon as
possible after each use to minimize the accumulation and hardening of spilled solutions.
Dirt, sticky films, or foreign substances could cause delivery problems,

5.21.1 Exterior

All exterior surfaces are to be cleaned with a soft cloth or cotton swabs dampened with a

properly diluted cleaning agent listed in Table 5-1, rinsed with a dampened cloth, then
wiped dry with a soft cloth.

5.2.1.2 Moving Parts

The moving parts may be cleaned by wiping carefully with a soft cloth sparingly dampened
with a properly diluted cleaning solution listed in Table 5-1, then wiping dry with a soft
cloth. Do not spray cleaning agents directly on the pump. Any solution spillage onto the
pump should be cleaned immediately.

5-1



Chapter 5 ROUTINE MAINTENANCE .
m
5.2.1.3 Cleaning Agents -

The exterior surfaces of the pump may be cleaned with any of the agents listed in Table
5-1 when used in accordance with manufacturer's instructions. Some caustic cleaning

agents are known to degrade the integrity of the case material. Only those cleaners listed
in Table 5-1 used appropriately have been tested with positive results.

TABLE 5-1
Cleaner Manufacturer
5%-10% solution of chlorine | Commercially available
bleach and water (1:19 to 1:9
ratio)
Cidex and activator Arbrook
{ Manu=Klenz® Steris Corp.
LPH SE Steris Corp.
Vesphene® || SE Steris Corp.
Hi-Tor® ECO lL.abs
Tor® ECO Labs
Bafix Hysan/AM

. NOTE

Do not use cleaning solutions containing n-alkyl dimethyl ethylbenzyl
ammonium chloride. This compound is known to degrade plastic
components over time.

5.2.1.4 General Guidelines

e The charger plug and power switch areas must be kept clean and dry at all
times. Do not clean the pump while the charger is piugged in.

*« Some liquids spilled into the barrel clamp area may temporarily cause
excessive CHECK SYRINGE, CHECK FLANGE OR CHECK BARREL

messages. Proper operation is generally restored after the barrel clamp
dries.

» If routine cleaning does not restore proper operation, the pump should be
removed from service and given a “service cleaning”. This procedure is
described in Section 5.2.2.

* The pump may not be sterilized by autoclave, ETO, gamma ray; or any other
method that is harmful to plastic materials or electronic devices.

* Do not use spray solvents or any type of penetrating oil.

5-2
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5.2.2 Service Cleaning

The pump is designed for easy cleaning. The routine cleaning procedure is described
under "Routine Cleaning”. The Service Cleaning procedure is more thorough than the
routine cleaning procedure. Service Cleaning is recommended when conductive,
corrosive, or sticky liquids are spilled on the pump. This type of contamination can cause
corrosion, binding of moving parts, or frequent syringe related alarms/alert messages.
Prior to cleaning the pump according to this procedure, ensure that any driver movement
binding is not caused by damage to the mating surface of the lower plunger driver to the
upper plunger driver.

5221 Barrel Clamp Cleaning

1. Remove the barrel clamp as described in Chapter 7, section 7.2.4.1,

2. Carefully irrigate the contaminated surfaces of the barrel clamp, using a soft-bristled
brush to work the solution into all corners and crevices. Open and close the clamp a

few times, to help distribute the cleaning solution.

NOTE '
DO NOT IMMERSE THE BARREL CLAMP ASSEMBLY.

3. If this does not loosen the dirt, wipe with a sponge and any of the approved cleaning
agents (see Table 5-1), followed by a rinse with water or a dilute mixture of soap and

water. Do not allow the cleaning agent or rinsing agent to leak into the barrel clamp
electronics. ‘

4. After removing all contamination, shake off excess liquid and blot the assembly dry
with @ clean paper towel. Air dry overnight at room temperature.

5. Replace the zebra strip with a new one and reinstall the barrel clamp as described in
Chapter 7, section 7.2.4.2. Recalibration is required.

5.2.2.2 Plunger Drive Cleaning
(Refer to the assembly procedures in Chapter 7 for additional information.)

This procedure is to be followed only if the plunger driver cannot be cleaned with the -
routine cleaning procedure.

1. Inspect the drive chamber seals (black seals at both ends of the drive chamber) for
dryness, cracks, or other damage. If any damage is evident, the pump must be
repaired.

2. Work the plunger driver and drive assembly while irrigating with one of the cleaners
listed in Table 5-1. DO NOT IMMERSE THE PUMP! '
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3.

Extend the plunger clamp and direct a low-velocity stream of warm water from a water
bottle onto the driver assembly. Direct the stream carefully, to minimize the amount of
water that enters the drive compartment.

Remove the upper plunger driver (see Chapter 7 for details).

Surface contamination can be cleaned by wiping with a sponge or cotton swab and
any of the Baxter® approved cleaning agents. Do not allow cleaning agents to flow
into the drive compartment.

If the drive compartment is contaminated, flush the drive area with warm water. Hold
the pump in a horizontal position, so that water runs out the side of the drive area, and
not the ends. -

Dry the plunger and drive assembly by blotting, followed by a gentle air stream or
letting the unit stand unused overnight.

Reinstall the upper plunger driver (see Chapter 7 for details). Recalibration is
required. : '

52.2.3 Return to Service

The pump must successfully complete the Functional Tests described in Chapter 4 before

- being returned to service. If there is a problem, the pump must be repaired, recalibrated,

and retested.

NOTE
Because the above procedure requires skill and careful attention to
detail, the manufacturer cannot assume responsibility for damage
caused by ingress of cleaning agents or other fiuids into sensitive
areas of the pump.
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5.3 CALIBRATION PROCEDURE
5.3.1 Calibration Overview

The pump includes two calibration modes which allow the biomedical/service technician to
either set or review calibration settings for several pump sensors. Entering access code
5089 initiates the “Calibration Set” mode (covered in this chapter) and permits specific
pump sensor settings to be compared against and set according to acceptable calibration
standards. To check but not alter any previous pump settings, a “Calibration Review”

mode (refer to chapter 4) is also provided and may be selected by entering access code
321

5.3.2 Equipment Needed

. Calibration Fixtures Kit AAS4001803 consisting of the following 7 items:
1. Calibration Fixture CAS4001801
2. Calibration Fixture CAS4002801
3. Calibration Fixture CAS4003801
4. Calibration Fixture CAS4004801
5. Calibration Fixture CAS4005801 (small diameter, unmarked)
6. Calibration Fixture CAS4006801 (large diameter, unmarked)
7. Load Yoke CAS4001802

- -\ Pole or equivalent

. 10 Ib weight with chain or 100 |b.-test monofilament line

. Variable DC Power Supply

. Multimeter with minimum 5 1/2 digit capability

. Phillips® screwdriver

) Torque screwdriver

5.3.3 Data Recording

it is recommended that a data sheet be kept each time this procedure is run. The data
sheet is located at the end of this chapter. Fill out the pump information at the top of the
data sheet before beginning this procedure. Specific sections in this procedure are
indicated by (*D* in the text below. This indicates that a recording is required on the data
sheet for that section. As each section is compieted, transfer any data collected to the
~data sheet and indicate each result as “Pass” or “Fail.”
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5.3.4 General Information '

1.

2.

Read the entire procedure before beginning calibration.

When in doubt throughout any portion of the calibration that either the steps exercised
might be in error or that the actual results are not matching expected results, shut the
pump off and start over. Also, if the pump is accidentally switched “OFF” during
calibration, the calibration sequence being performed must be repeated.

It is possible to skip over portions of the calibration by using the UP (A) or DOWN
(¥) keypad keys to toggle the “Y” to “N” when queried with either “CAL
DRIVEPOS,” “CAL SYRNGREC,” “CAL PRESSENS” or “CAL VB-SENSE.”

To avoid accidental alteration of calibration settings, do not press CONFIRM unless
instructed to do so.

At the end of each calibration sequence, the pump will momentarily display an
UPDATING message as the new calibration information is being saved. During or
prior to these periods, adhere to the following guidelines:

» DO NOT switch the pump “OFF” while the UPDATING message is being
displayed. Doing so will cause any new information recorded by the pump,
during calibration, to become lost or corrupted. New settings are not saved until
the UPDATING message has disappeared from the display.

) DO NOT press any key during this UPDATING period.

« DO switch the pump “OFF” prior to the UPDATING message appearing on the

display if it is desired to abort the sequence and leave the original settings
unchanged.

The LEDs that are “ON” &t the beginning and end of each sensor calibration

sequence (before and after the portion of the sequence in which the standards are
read) are as foliows:

e The ALERT LED is on when the pump is vertical.

e The BATTERY LED is on when the plunger capture detector is detectlng a
syringe plunger.

+ The STANDBY LED is on when the flange sensor is detecting a syringe flange.

« The LOCK LED is on when the barrel sensor is detecting a syringe barrel.
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5.3.5 Calibration Procedure
5.3.5.1 Calibration Set-up

1. Plug the charger into a 115 VAC power source and connect the output connector of
the charger to the pump's charger port.

2. Switch the pump “ON” and allow the pump to go through its power-on self-test (POST).

5.3.5.2 Activating Calibration Set Mode

NOTE-

The pump sounds an error beep for each key pressed. These tones
are provided to discourage unauthorized access and may be ignored.

1. Enter access code 5089. The pump responds and DRIVEPOS appears on the
- display. Disregard the numbers in the upper part of the display.

2. Press CONFIRM.

5.3.5.3 Plunger Driver Position Calibration Procedure

1. Observe the prompts, N and CAL DRIVEPOS, on the display.

2. Press the A or ¥ key to change the flashing N to Y. Do not select N as this will
cause the pump to skip the Plunger Driver Position calibration sequence and continue
on to the Syringe Recognition Detection calibration sequence.

3. Press CONFIRM.

4. Calibrating the 2.798 Point

4.1 Observe the prompt, VERIFY 2.798, on the display.

4.2 Install the calibration fixture (CAS4001801) into the barrel clamp ensuring that the
flange of the fixture fits into the flange slot.

4.3 Push the barrel clamp in untll the face contacts the fixture. Engage the plunger driver
onto the fixture. :

NOTE
After installing the fixture, do not touch the plunger face or the fixture.

4.4 Press CONFIRM to lock in the 2.798 measurement.

&

5.7
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5.

5.1

5.2

53

5.4

10.

11.

Calibrating the 0.672 Point -

Observe the prompt, VERIFY 0.672, on the display.

Remove the fixture from the barrel clamp.

Install the calibration fixture (CAS4002801) into the barrel clamp and engage the
plunger driver to the fixture.

NOTE
After installing the fixture, do not touch the plunger face or the fixture.

Press CONFIRM to lock in the 0.672 setting. Observe the DRIVEPOS prompt
appearing at the bottom of the display and the two number values above it. L.CD Field
#3 displays an A/D number value and LCD Field #4 displays the value in inches
representing the distance from the syringe flange to the face of the plunger driver.
During steps 7 and 9 of this section, the latter value shall be verified using fixtures
CAS4001801 and CAS4002801.

Remove fixture CAS4002801 from the barrel clamp and reinstall it onto the barrel
clamp. Close the clamp and engage the plunger driver to the fixture. Observe that the
BATTERY, STANDBY, and LOCK LEDs are all “ON.” This confirms that the fixture
is mounted properly.

(*D”) Observe the display and record the inches number value on the data sheet.
Verify that this value is between 0.666 and 0.678 inches (0.666 < inches value <
0.678). Indicate “Pass” or “Fail” on the data sheet.

Remove the fixture from the pump and reinstall the CAS4001801 fixture into the
barrel clamp. Close the clamp and engage the plunger driver to the fixture. Confirm
that BATTERY, STANDBY, and LOCK LEDs are all “ON.”

("D”) Observe the display and record the inches number value on the data sheet,
Verify that this value is between 2.792 and 2.804 inches (2.792 < inches value <
2.804). Indicate “Pass” or “Fail” on the data sheet.

If the readings observed and recorded in steps 7 and 9 are both within specification,
proceed to step 11. If either reading or both readings are not within specification,
switch the pump “OFF” and “ON” and wait for the pump to prompt for a selection.
Then repeat calibration beginning at section 5.3.5.2.

Press CONFIRM. The pump responds and momentarily displays an UPDATING
message while the new calibration information is being saved. When this message
disappears, the new plunger driver calibration settings become stored and a new
message, SYRNGREC, appears on the display.

5-8
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CAUTIEJN '

To prevent corruption of the calibration data, do not turn off the pump
- while UPDATING is being displayed. :

5.3.5.4 Syringe Recognition Detection Calibration Procedure

NOTE

The syringe support system is relatively compliant and the
measurement system is very sensitive. A certain amount of practice
may be required to obtain consistent results.

1. Press CONFIRM and observe that CAL SYRNGREC apbears on the display.

2. Press the A or ¥ key to select Y and press CONFIRM. Do not select N as this will
' cause the pump to skip the Syringe Recognition Detection Calibration sequence.

3. Observe that CLAMP 0.742 IN appears on the display. For now, disregard the A/D
count number appearing in Field 3 of the display.

4. Lay the pump down on the power switch so that the plunger driver faces upward.

5. Gently set the CAS4003801 fixture onto the barrel clamp cradle. Ensure that the
fixture does not contact the tablock bracket of the barrel clamp and do not apply any
pressure on the fixture.

6. Place thumb of left hand on the barrel clamp
release lever and thumb of right hand on the
orange “PRESS HERE” dot of the barrel clamp
face. Push down on the release lever and while
continuing to keep this lever held down, slowly
push the barrel clamp face in towards the fixture
until the clamp very lightly contacts the fixture. Do
not release the lever or the face and proceed
IMMEDIATELY to step 7.

NOTE

One hand may be used to perform
this operation as shown.

7. Smoothly and slowly apply increasing thumb
pressure on the barrel clamp face (inward and
slightly to the rear) and stop IMMEDIATELY once
the pump beeps.




Chapter § ROUTINE MAINTENANCE

8.

10.

11.

12.

13.

14.

15.

Observe that CLAMP 0.291 appears on the display. Disregard the A/D count number
appearing in Field 3 of the display.

Open the barrel clamp and remove the fixture.
Set the CAS4004801 fixture onto the barre} clamp cradle and repeat steps 6 and 7.

Observe that, from top to bottom, the display now indicates the following:
‘ <——— A/D count number

4———— Inches number

SYRNGREC

NOTE
DO NOT PRESS CONFIRM.

Remove the fixture from the pump and reinstall the CAS4003801 fixture.

(*D) Verify the barre! clamp calibration by repeating steps 6 and 7, except instead of
listening for the “beep,” stop IMMEDIATELY when the LOCK LED illuminates and
record the inches number being displayed as the “1st Reading” on the data sheet.
Verify that the inches number is between 0.7367 to 0.7467 inches (0.7367 < inches
value < 0.7467).

. (*D?) If the inches number is within specification, check *Pass” and record N/A

next to “2nd Reading” on the data sheet. Proceed to step 14.

. (*D%) If the inches number is not within specification, restart calibration from step

5.3.5.4 and record the “2nd Reading’ inches value and “Pass” or “Fail” on the
data sheet.

NOTE
DO NOT PRESS CONFIRM.

Remove the fixture from the pump and install the CAS4004801 fixture.

("D”) Repeat the process detailed in step 13 and record the inches number on the
data sheet. Verify that the inches number is between 0.2859 to 0.2959 inches
(0.2859 < inches value < 0.2959).

. (*D*) If the inches number is within specification, check “Pass” and record N/A
next to “2nd Reading” on the data sheet. Proceed to step 16.

5-10
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16.

17.

18.

19.

20.

21,

e  (*D7} if the inches number is not within specification, restart calibration from step
5.3.5.4 and record the “2nd Reading” inches value and “Pass” or “Fail” on the
data sheet.

Remove the fixture from the pump and install the CAS4005801 fixture.

(*D*) Repeat the process detailed in step 13 and record the inches number on the
data sheet. Verify that the inches number is between -0.03 to +0.02 inches (-0.03 <
inches value < +0.02). '

¢ (*D") If the inches number is within specification, check “Pass” and record N/A
next to “2nd Reading™ on the data sheet. Proceed to step 18.

D (*D*) If the inches number is not within specification, replace the barrel clamp,
restart calibration from step 5.3.5.4 and record the “2nd Reading” inches value
and “Pass” or “Fail” on the data sheet.

Remove the fixture from the pump and install the CAS4006801 fixture.

(*D”) Repeat the process detailed in step 13 and record the inches number on the
data sheet. Verify that the inches number is between 0.995 to 1.035 inches (0.995 <
inches value < 1.035).

. (*D*) If the inches number is within specification, check “Pass” and record N/A
next to “2nd Reading” on the data sheet. Proceed to step 20.

. (*D*) If the inches number is not within specification, replace the barrel clamp,
restart calibration from step 5.3.5.4 and record the “2nd Reading’ inches value
and “Pass” or “Fail” on the data sheet.

Remove the fixture from the pump.

Press CONFIRM. An UPDATING message appears on the display for a few seconds
while the new calibration information is being saved. When this message disappears,
the new syringe recognition calibration settings become stored and a new message,
PRESSENS, appears on the dispiay.

CAUTION

To prevent corruption of the calibration data, do not turn off the pump
while UPDATING is being displayed.

5- 11
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5355 Pressure Sensor Calibration Procedure

1.

9.1

9.2 Remove the 10 Lb. load but leave the load yoke in the plunger driver.

Move the plunger driver to approximately 1/3 the distance from
the bottom end of its travel (barrel clamp end).

Ensure that the pole clamp is on the pump and mount the pump
upside down on the IV pole.

Press CONFIRM and observe that CAL PRESSENS appears on
the display.

Press the A or ¥ key to select Y. Do not select N as this will

cause the pump to skip the Pressure Sensor Calibration
sequence. _ -

Ensure that the blunger driver is still at 1/3 distance from the
barrel clamp and install the load yoke (CAS4001802) in the
plunger driver.

Attach the chain or monofilament line to the hook on the load
yoke. Ensure that the plunger driver is pushed in towards the
pump and the load yoke is fully captured by the driver. Gently

attach the 10 Ib. load to the bottom of the chain or monofilament line.

Ensure that the weight is not spinning or swinging before proceeding to the next step.

Press CONFIRM and observe that the prompt, VERIFY 10.00 LB appears on the

display.

Calibrate Gain (10.00 ibs)

Press CONFIRM and observe the 10.00 LB prompt at the bottom of the display as the
motor begins to run. Approximately 5 seconds later, the pump displays the A/D
reading which remains displayed as the motor continues running for approximately
another 10 - 15 seconds. When the motor stops, VERIFY 0.00 LB appears at the

bottom of the display.

NOTE

During the remainder of the PRESSENS calibration sequence, the
pump’s motor will activate and make two more sequential runs when
CONFIRM is pressed. The 1st run will last approximately 15 - 20
seconds and the 2nd run will start_ immediately after the 1st run has
completed. During the 1st run, A ZERO LB A/D number will appear on
the display and then disappear once that run has completed. Because

5-12
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10.

-10.1.

11.

11.1

11.2

11.3

12.

of this time constraint, this number must be observed and recorded
prior to commencement of the 2nd run.

Calibrate Zero (0.000 Ibs ) - 1st Run

(*D*) Press CONFIRM and observe the 0.00 LB prompt at the bottom of the display
as the motor begins its 1st run. Approximately 5 seconds later, the pump displays
the ZERO LBS A/D reading which remains displayed as the motor continues running
for approximately another 10 - 15 seconds. Record the ZERO LBS A/D number and
verify that this number is between 145 to 175 (145 < A/D number < 175). Record
“Pass” or “Fail” on the data sheet.

Pressure Sense Calibration Check - 2nd Run

When the motor stops, the PRESSENS prompt appears at the bottom of the display
and the pump immediately starts a 2nd run. Approximately 5 seconds later, the
pump displays the processed force measurement (in pounds) in Field #4.

(*D*) Continue watching the display for approximately 10 seconds and verify that the
{zero pounds) number remains at 0.0 + 0.15 (-0.15 < value < +0.15) throughout this -
time period. Record “Pass” or “Fail” on the data sheet.

if the readings observed and recorded in steps 10.1 and 11.2 are both within
specification, proceed IMMEDIATELY to step 12. If either reading or both readings
are not within specification, proceed as follows:

s  Switch the pump “OFF” and “ON.”
e When the pump to prompts for a selection, enter access code 508 9.

* Press CONFIRM four times and repeat Pressure Sensor calibration beginning
at 5.3.5.5, step 3.

Press CONFIRM to prevent the load yoke from contacting the base of the barrel
clamp. The pump responds and an UPDATING message appears on the display for
a few seconds while the new calibration information is being saved. When this
message disappears, the new pressure sense calibration settings become stored
and a new message, VB SENSE, appears on the display.

CAUTION

To prevent corruption of the calibration data, do not turn off the pump
while UPDATING is being displayed.

13. Switch the pump “OFF” and remove the load yoke from the pump.

14. Remove the pump from the IV pole and remove the pole clamp from the pump.
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15.

Disconnect the charger from the pump.

5.3.5.6 VB SENSE Set-up Procedure

5.1
5.2
5.3

5.4

6.

CAUTION

To eliminate the possibility of causing any damage to the pump, the
voltage output from the variable DC power supply must not be
adjusted to exceed +7.505 volts at any time during this procedure.
Ensure that the variable DC power supply is switched “OFF.”
Turn “ON” and set the meter to a range appropriate for measuring 20 VDC.

Connect the meter to the variable DC power supply.

Switch “ON” and adjust the output of the variable DC power supply to indicate 7.500
* 0.005 volts on the meter. Once the adjustment is made, switch “OFF” the supply.

NOTE
Do not use the output volimeter on the variable DC power supply (if
the supply has one) to make this or any remaining measurement in
this procedure.
Connect the variable DC power supply to the pump as follows:

Remove the three black screws holding the battery cover to the case and remove the
battery cover from the case.

Turn the pump over to allow the Battery Stack Assembly to release from the battery
compartment being careful not to allow the stack to fall from the case or stress the
harness. '

Disconnect the battery stack connector from the pump’s battery connector.

Connect the variable DC power supply to the pump’s battery connector.

Switch “ON” the variable DC power supply.

5357 VB SENSE Calibration Procedure

1.

Switch “ON” the pump. As soon as the pump completes the POST and prompts for a
selection, enter access code 5089.

5-14




ROUTINE MAINTENANCE . . Chapter5

M

10.

1.

12.

13.

14.

15.

16.

17.

18.

Press CONFIRM seven times, pausing slightly between each key press.
Observe that CAL VB SENSE appears on the display.

Press the A or ¥ arrow key to select Y and press CONFIRM.

Ehsure the meter reads 7.500 + 0.005 volts.

Verify that the LCD displays VERIFY 7.50 V.

Press CONFIRM.

Reduce the output of the variable DC power supply until the meter indicates 5.500 +
0.005 voits. ‘

Verify that the LCD displays VERIFY 5.50 V.

Press CONFIRM and cbserve the VB SENSE prompt at the bottom of the display.

. Disregard the two numbers appearing in the upper part of the display.

Increase the output of the supply until the meter indicates 6.100 + 0.005 volts.

(*D%} Verify that the pump displays a voltage of 6.100 + 0.010 volts. Record voltage
and indicate “Pass” or “Fail” on the data sheet.

Increase the output of the supply until the meter indicates 7.500 + 0.005 volts.

(*D?) Verify that the pump displays a voltage of 7.500 + 0.010 volts. Record voltage
and indicate “Pass” or “Fail” on the data sheet.

Reduce the output of the supply until the meter indicates 5.500 + 0.005 volts.

("D} Verify that the pump displays a voltage of 5.500 + 0.010 volts. Record voltage
and indicate “Pass” or “Fail” on the data sheet. '

Increase the output of the supply until the meter indicates 7.0 + 0.5 volts.

Press CONFIRM. The pump responds and updates the data (UPDATING
momentarily appears on the display), repeats the power-on self test (POST), and

prompts for a selection.
CAUTION ]I

To prevent corruption of the calibration data, do not turn off the pump
while UPDATING is being displayed. o

5-15




Chapter 5 ROUTINE MAINTENANCE ,

%

19. (*D%) If the pump has “passed” all calibration requirements, check “Pass” in the
“Calibration Confirmation” section of the data sheet and switch both the pump and
variable DC power supply to their “OFF” positions. If recalibration is required, check

“Fail” on the data sheet. Then reconnect the battery, enter access code 5089,
- toggle to the desired calibration sequence, and recalibrate as previously specified.

20. Disconnect the power supply from the pump.

21. Reconnect the battery stack connector to the wiring harness ensuring that the tab is
well seated. Place the battery stack into the battery compartment and ensure that all
leads are properly dressed and are not crushed or kinked.

22. Carefully slide the cover onto the case. Use slight thumb pressure to ensure that the
cover seats properly.

23. Secure the cover to the case using the three 2-32 x 3/16" pan head screws being
careful not to overtighten them.

24. Sign and date the data sheet.
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5.4 AS50 CALIBRATION DATA SHEET
Pump Serial Number:;
PLUNGER DRIVER POSITION CALIBRATION
Proc. Step Specification Inches Pass | Fail
53537 0.666 < inches < 0,678
53.5.3 (9) 2.792 < inches < 2.804
SYRINGE RECOGNITION DETECTION CALIBRATION
Proc. Step Specification Inches Pass Fail
5.3.54 (13) 1st Reading
0.7367 < Inches < 0.7467 ..
2nd Reading
5.3.54 (15 1st Reading
0.2859 < Inches < 0.2959
2nd Reading
5.3.54 (17) 1st Reading
-0.03 < Inches < +0.02
2nd Reading
5.3.5.4 (19) 1st Reading
0.995 < Inches < 1.035
2nd Reading
PRESSURE SENSOR CALIBRATION
Proc, Step Specification A/D Number Pass | Fail
5.3.5.5 (10.1) 145 < A/D Number < 175
5.3.5.5 (11.2) -0.15 < value < +0.15
VB SENSE CALIBRATION
Proc. Step Specification Voltage Pass Fail
5.3.5.7 (12) 6.090 < Voltage <6.110
5.3.5.7 (14) 7.490 < Voltage < 7.510
5.3.5.7 (16) 5.490 < Voltage < 5.510
Proc. Step CALIBRATION CONFIRMATION Pass | Fail
5.3.5.7 (18) Pump passes all Calibrations.
Performed by: Date:

This page may be reproduced.
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6.1 GENERAL

Pumps under warranty must be returned to Baxter® for troubleshooting and repair.
‘Unauthorized disassembly/repair will void your warranty. When the pump is
maifunctioning, refer to the troubleshooting information in Table 6-1.

WARNING

There are no user;repairabie parts or sub-assemblies. Service must
be performed by a trained biomedical engineering technician.

6.2 TROUBLESHOOTING

'Té,ble 6-1 contains troubleshooting tips. Note that repair to the pump may only consist of
the replacement of the parts or sub-assemblies listed in Appendix C. Refer to Chapter 7
for disassembly/assembly procedures and Appendix C for part information.

6.2.1 Tools and Equipment

Large Phillips® screwdriver
Smali Phillips® screwdriver
5/64” Allen wrench

Needie nose pliers

1/16” punch (or equivalent)
Tweezers

89 +0.1% ohm, 1 watt resistor

®. & 0 » 0 0 9
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6.2.2 Troubleshooting Tips . _

TABLE 6-1
Symptom Possible Cause Solution
Constant CHECK SYRINGE Improperly loaded syringe Reload syringe.

alarm (This message
indicates two or more
mounting points (flange,
~ barrel, plunger) are not
correctiy positioned.)

Pump out of calibration
Contaminated barrel clamp

Malfunctioning barrel clamp
and/or barrel clamp zebra
strip ‘

Worn, frayed or damaged
barrel clamp zebra strip

Check calibration and re-
calibrate, if necessary.

Perform service cleaning
(see Chapter 5).

Replace barre! clamp and/or
barrel clamp zebra strip and
recalibrate.

Replace barre!l clamp zebra
strip and recalibrate.

Syringe recognition will not
calibrate

Contaminated barrel clamp

Malfunctioning barrel clamp
and/or barrel clamp zebra
strip

Worn, frayed or damaged
barrel clamp zebra strip

Perform service cleaning
(see Chapter 5).

Replace barrel clamp and/or
barrel clamp zebra strip and
recalibrate.

Replace barrel clamp zebra
strip and recalibrate.

intermittent EMPTY alarm

Pump out of calibration

Check calibration and re-
calibrate, if necessary.

Intermittent BATTERY LOW
alarm

Battery may require charging

Loose battery connection

6-2

Recharge unit for a
minimum of 16 hours and
verify battery operation.

Open battery compartment
and check battery
connection.
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TABLE 6-1
Symptom Possible Cause - Solution
Loose charger connection Wiggle the charger

Damaged pins in charger
connector

connector while plugged
into unit and observe the
charge LED. Charger
and/or I/O board may need
replacement.

Ensure that charger’
connector pins are seated
properly. If necessary,

--replace 1/0 board.

Part or all of keypad is
inoperable

Malfunctioning keypad

Perform Functional Test in
Chapter 4. If pump fails,
replace keypad assembly.

Premature ATTACH
CHARGER alert or

premature BAD BATTERY
alarm

Low battery

Damaged charger or charger
connector

Battery worn out

Run Battery Life Check in
Chapter 4. Repiace battery
or recharge unit for a
minimum of 16 hours and
verify battery operation.

Replace charger or 1O
board.

Replace battery (battery
should be replaced every 16
months).

- Incorrect syringe size is
recognized or SIZE
MISMATCH errors

Improperly loaded syringe

Wrong syringe manufacturer
Pump out of calibration

Contaminated barrel clamp

Malfunctioning barrel clamp

and/or barrel clamp zebra
strip

Reload syringe.

Verify correct manufacturer
has been programmed.

Check calibration and re-
calibrate, if necessary.

Perform service cleaning
(see Chapter 5).

Replace barrel clamp and/or
barrel clamp zebra strip and

recalibrate.
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Symptom

TABLE 6-1

~ Possible Cause

Solution

Woarn, frayed or damaged
barrel clamp zebra strip

Replace barrel clamp zebra
strip and recalibrate.

Pump displays erroneous
characters on LCD -

Malfunctioning LCD

Perform Auxiliary LCD Test
described in this chapter. if
necessary, replace Digital
PCB/LCD assembly.

FUSE FAILURE message

Missing or unplugged battery

Low or bad battery

Fuse (F2) blown

- Battery worn out

Check for presence of
battery and ensure proper
battery connection.

Run Battery Life Check in
Chapter 4. Replace battery
or recharge unit for a
minimum of 16 hours and
verify battery operation.

Replace /O board.

Replace battery (battery
should be replaced every 16
months).

- No ON CHARGE light while
connected to powered
charger

Missing or unplugged battery

Damaged charger or charger
connector -

Fuse (F2) blown

Battery worn out

Check for presence of
battery and ensure proper
battery connection.

Replace charger or IO
board.

Replace I/0 board.

Replace battery (battery
should be replaced every 16
months).

Error codes LO00015
through L000023

Malfunctioning strain gauge
PCB '

Replace case/mechanical
drive assembly.

Error code LO00025

Motor connect P3 not
plugged in or piugged in
backwards

Broken motor wire

Ensure proper connection of
P3 motor connector.

Replace case/mechanical
drive assembly.
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TABLE 6-1
Symptom Possible Cause Solution
Excess drag in mechanical Replace case/mechanical
drive gssembly drive assembly.
Malfunctioning analog PCB  Replace analog PCB.
Error code MO05005 START key held down too Operator error.
long
Stuck START key Replace keypad assenibly.

Error code M0O35000 or
MG35005

J4 not plugged in properly

Malfunctioning or damaged
J4 connector

Malfunctioning strain gauge

Ensure proper connection of

34,

Replace digital PCB.

Replace case/mechanical

PCB drive assembly.
Error code M046035 Excess drag in mechanical  Replace case/mechanical
drive assembly drive assembly.
Error code M046120 Operator moved plunger Operator error.
driver while pump was
infusing
Plunger driver moved too Operator error.
quickly
Bent softpot bracket; Bad Replace case/mechanical
- softpot; Wiper spring out of  drive assembly.
tolerance; Broken halfnut
components
Error code M046125. Malfunctioning drive Replace case/mechanical

assembly

drive assembly.

NOTE

LXXXXXX codes are issued by the Slave CPU.
MXXXXXX codes are issued by the Master CPU.
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6.3 AUXILIARY LCD TEST

The pump allows a detailed test of the LCD for segment shorts and opens (see Chapter 4
for a detailed Hllustration of the LCD segments),

1.

Switch the pump “ON” and wait for the pump to complete the power-on self test
(POST).

Enter the Calibration Review access code 32 1.

Observe that DRIVEPOS appears on the display. Press CONFIRM repeatedly, until
TEST LCD appears on the display. '

Press A or ¥ to change the Nto Y and press CONFIRM. Do not press CONFIRM
while N is displayed as this will cause the pump to exit the calibration review mode
and restart the POST. ' '

The LCD is initially blanked. Each segment in the top line of the LCD is then turned

on for 1/4 second, starting with the SYRINGE mfr/size enunciator on line 1, and
proceeding from left to right through each segment to the last segment on the line.

When the last segment has been displayed, the test repeats with the first segment of
the same line. To proceed to the next line, press CONFIRM at any time. Each time -

CONFIRM is pressed, testing begins on the next line, rolling over from the bottom line
to the top line.

If a segment fails to turn on, or two or more of the segments turn on simultaneously,
then the test has failed and the Digital/LCD PCB needs replacement.

Press STOP to terminate the LCD Test. The pump responds by repeating the power-
on self test (POST) and prompts for a selection.

Switch “OFF” the pump.

6-6
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6.4 SYSTEM ERROR CODES

Chapter 6

Below is a listing of error codes that the pump can generate. Refer to troubleshooting
Table 6-1 for corrective action(s) as applicable. This list is provided for reference
purposes only.

Error
M001000
M001005
M001010
M002000
M002005
M002010
M002015

- M002020
M002025
M002030
MO002035
M002040
MOO03000
M003005
MO003010
M003015

M003020

' M003025
M003030
MO003035

Master Processor

Description

alarm_tsk: Invalid message length
alarm_tsk: Invalid parameter
alarm_tsk: Task failed to wake up
aud_jtf: Attempt to send msg to self
aud_itf: Message failed to send
aud_itf: No responée fo message
aud_itf- Response length invalid
aud_itf. Response type invalid
aud_jtf. Response from wrong task
aud_on: Invalid argument

aud_on: Invalid cycles

aud_on: Invalid duration

res_send: Message failed to send

aud_tsk: invalid state

- aud_tsk: Message length invalid

aud_tsk: Message not for this task

aud_tsk: Message not from app_tsk or
alarm_tsk

aud_tsk: Teo many messages
aud_tsk: Invalid message type
aud_isk: Audio task failed to wake up

Error
M004000
M004005
MO05000
MO05005
M005010
M005015
M005020
M005025
M005030
MO05035
MO00G000
MO0B00S
MO0G010
MO06015
M00B020
M00025

MO0s030

~ M006035

MOC0B040
MGO6045

Description

malloc size too large

malloc returned NULL ptr

res_send: Message failed to send

kbd_tsk: Too many start keys

kbd_tsk: Message length invalid

kbd_tsk: Message not for this task

kbd_tsk: Message not from kbd_tsk or tmr_tsk
kbd_tsk: Message type invalid

kbd_tsk: Keyboard task failed to wake up .
kbd_tsk: invalid internal state
msg_send_res_wail: Attempt to send msg to self
msg_send_res_wait: Message failed to send
msg_send_res_wait: No response received
msg_send;res_wait: Msg response length invalid
msg_send_res_wait: Msg response type invalid

msg_send_res_wait: Msg response from wrong -
task

tmr_create: Timer pointer not equal to zero

tmr_create: Auto reload parameter invalid value
tmr_start: Start pointer equal to zero

tmir_start: Start seconds arg invalid
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Error
M006050

MOOG055
MOO6060
MOO06065
M007000
MO007005
M007010
MOO07015
MO007020

. M007025
M007030
M007035

MO07040
MOO07045

MO08000
MO009000

MO00S005
. M009010
- M009015
© M009020

MO10000
- M010005

M010010
MO10015

M010020
M010025

Description

tmr_start: Start seconds arg evatuates
to0

tmr_read: Read pointer NULL
tmr_stop: Stop pointer NULL
tor_kitlk: Kill pointer NULL
res_send: Message failed to send
tmr_tsk: Message length invalid
tmr_tsk: Message not for this task
tror_tsk: Message from this task

tmr_tsk: No more timers avaitable
tmr_tsk: Duplicate tmr control block
tmr_tsk: Kill pointer NULL

tmr_tsk: Kill imer not defined

tmr_tsk: Message type invalid

tmr_tsk: Timer task failéd to wake up

eep_get_raw: destination NULL

i2¢c_srv: attempt to capture invalid i2c
channel

i2e_srv. Channel 1 failure
i2c_srv: Channel 2 failure
i2c_srv: Channel 3 failure

i2¢_srv: attempt to release invalid i2c
channel

dsp_data_anunc: loc_data_ndx bad

dsp_data_anunc: loc_data argument
invaiid

dsp_data_anunc: blink argument
invatid

dsp_data_anunc_cir: data_ndx arg
invalid

dsp_ascii_line_1/2: line too long
dsp_fill_ali: status arg invalid

Error
M010030

MO10035
M010040
M011000
M011005
MO$2000
M012005
MG12010
M012015

M012020
M012025
MO12030

M012035
“M0O13000
MO13005
M013010

MO13015
M013020
M013025
M013030

M013035
M013040

M013045
MG13050

M013051
M013052

Description

dsp_led_set: led arg invalid

dsp_led_set: color arg invalid

dsp_led_set: blink arg invalid

b¢_tsk: message size invalid

ack_rev_tsk: bb_put_message_nb failure
msg_send_res_wait: Attempt fo send msg to self
msg_send_res_wait: Message faited to send
msg__send_r'és_wait: Message no response

msg_send_res_wait: Message response length
invalid

msg_send_res_wait: Message response type
invalid

msg_send_res_wait: Message response from this
task

msg_send_res_wait Message response status
invalid

slv_audio: volume arg invalid

slv_read_bytes: Watchdog checksum failure
twice in a row

siv_read_bytes: Non-watchdog Checksum failyre

slv_;cmd_watchdog: Watchdog echo invalid twice
in a raw

slv_cmd_create: Create command invalid
slv_emd_read: Read cornmand invatid
slv_cmd_start: Start command invaiid

siv_cmd_stop: Stop command invalid

slv_cmd_audio: Audio command invalid

“slv_emd_restart: Restart command invalid

siv_cmd_failsafe: Failsafe command invalid

slv_sup: failsafe invalid message

shv_sup: failsafe master motor test too long

slv_sup: failsafe code from slave invalid
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Error
MG13055

M013060

- M014000 -

MO14005
M014010
M014015

M014020
MO014025

M014030

MO015000-

MO15005

Mo15010
MO15015
M015020
M015025
M015030

M0O15038
M015040

- M015045
MO015050
M015055
‘M015060
M016000

M016005

- M016010

6-9

Master Processor

Description -Error

slv_tmr_timeout: Slave communications M016015

timeout

slv_cmd_vbctest: Vbctest command invalid M016020

msg_send_res_wait: Attempt o send msg to MO16025

self

msg_send_res_wait: Message failed to send MO016030

msg_send_res_Wait: Message no response M016035

msg_send_res_wait: Message response M016040

length invalid

msg_send_res_wait: Message response type | M016045

invalid

ms:c_;_send_res_wait: Message response MG16050

‘frorn this task '

msg_send_res_wait: Message respohse MO16055

status invalid '

res_send: Message failed to send MO016060

check_periodic_events: Unknown system MO016065

failsafe

siv_tsk: Message length invalid MO16070

slv_tsk: Message from this task - M016075

shv_tsk: Message not from mtr tsk or app tsk M016100

slv_tsk: slave must be stopped to create task | M016200

slv__tsk':”requested pulses_per_second tco M016300

fow or teo high

slv_tsk: slave step size out of tolerance MO016400
* slv_tsk: slave intervat out of tolerance MO17000

slv_tsk: slave must be stopped to start MO17005

siv_tsk: slave must be dosing to stop MO017010

siv_tsk: Message type invalid MO17015

siv_tsk: Slave task failed to wake up M017020
invalid index to crc data MO017025

first check of stack guard failure M017030

second check of stack guard faiture M017035

Description

sys task failed to wake up
OR
serial communication overrun

dynamic check variable bad
sys_tsk: bb_run_task failure

sys_tsk: bb_tun_task failure
sys_tsk: bb_run_task failure
sys_tsk: bb_run_task failure

sys_tsk: bb_run_task failure
sys_tsk: bb_run_task failure
sys_tsk: bb_run_task failure

sys_tsk: bb_run_task failure
sys_tsk: bb_run_task failure

sys_tsk: bb_run_task failure

sys_tsk: bb_run_task failure
all_crc_data_closed: open crc data field
sys_tsk: protected mtr cre failure

sys_tsk: protected data crc failure

sys,_tsk: protected local cre failure

holus: Improper message or mode =
NO_MODE

bolus_stari: improper message

remote_purge_start: 'Improper message
remote_boltis_prog_entries: no min data
remote bolus_prog_entries: no max data

remote bolus_prog_entries: no float
conversion error

remote bolus_prog_entries: zero
conversion error

remote bolus_prog_entries: mL. conversion
error
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Error
M0O17040

MC17045

M017050
MO17055
M017060
M017065
MO17070
M017075

MO17080
MO017085
MO017090

M017095
M018000
- M019000
M020000

M021 000

‘M021005
M021010

M021015

© M021020
© M021025
M021030

M021035

MO021040
M021045

Master Processor

Description

remote bolus_prog_entries: miL conversion
error

bolus_start:m|_min mode fioat conversion
error

bolus_start:other mode fioat conversion error
bolus_start: o min data

bolus_start: no max data

bolus_start: no float conversion error
bolus_start: zero conversion error

bolus_start: no float conversion error

bolus_start: zero conversion error
bolus_start: bolus vatue conversion error

purge_start: mL min mode float conversion
error

purge_start: other mode float conversion error
Bad state in tst_aux_led_test:
alarms - non existent alarm

run_delivery: SAMPLING_EVENT event did

‘not oceur

supply_min_max: datandx arg invalid

supply_defaults: datandx arg invalid

supply_defaults: invalid return from default
cale routine '

conc mede rate min/max invalid made

canc mode u/mi. min/max invalid mode
conc mode mg/mb min/max invalid mode

dose units min/max invalid mode
dose MxG min/may invalid mode

dose MxG/KG min/max invalid mode
bolus MCG/KG invalid mode

Error
M021050

M021055

M021060
M022000
M022005
M023000
M023005
M023010

M024000
M024005
M024010

M024015
M024020
M024025
M024030

M025000

MO025005
M025010

MO025015

M025025
M0256000
M027000

M027005

M027010
M027015
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Description
bolus MG/KG invalid mode

rate_min_max: conc mode rate invalid

event_log_dose_rate_change: invalid mode
get_syringe_data: mir out of range
get_syringe_data: syringe index out of range
command_scan: Command tab size error
command. legality: Unknown command type

command_processor: lilegal host_command
size

_ client_tsk: invalid response length STOP

client_tsk: process_dropout STOP failure
client_tsk: invalid response length STOP

client_tsk: process_dropout STOP failure

client_tsk: Message size illegal

client_tsk: process_command failure

client_tsk: bb_put_message failure

send_comm_shutdown_message: no transmit
wakeup message

rev_tsk: no transmit wakeup message

build_valid_message: failed bb_put_message
call :

build_resend_message:; failed
bb_put_message call

rev_tsk: initial delay not completed
app_tsk: invalid req_mach state

msg_send_rsp_wait: task tried to send
message to itself

msg_send_rsp_wait: unable to send message
to parent task

msg_send_rsp_wait: task failed to respond

msg_send_rsp_wait: response length invalid
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Error
M027020
MO27025

M027030
- M028000
M028005

M028010
1028015
M028020
M029005
. M029010
MO29015
M029020
MO30000
M0O30005

'MO30010

MO030015
MO030020

MO30030

© M0G31000

M031005
M031010
M031015

M031020
M031025
'M031030

Master Processor

Description
meg_send_rsp_wait: response type invalid

msg_send_rsp wait: response received from
wrong task

kbd_wait: repeat arg invalid
ca!_vbc_srense TRAP

update_cal: failed attempt to write to
EEPROM

clr_ad_eal: failéd attempt to write to EEPROM
invalid return from float to field

invalid return from float to field

vbe_test: Failure at 45 seconds

vbe_test: Failure at 55 seconds

vbe_test: Failure at 120 seconds

vbe_test: invalid state

client_tsk: Message size ittegal

send_rcv_app_message: no response from
remote command :

send_rev_app_message; response invalid
length

init_receive: Send message failure

data_read: invalid state
data_read: eep write failed
process_remote_message: Message size

illegal

process_remofe_message: No entry in table

- for remote_command

process_remote_message: put client response
failure

remote_reset:Improper message

remote_clr_tots:Improper message
remote_syringe:Improper message

remote_prog_entries:remote_program illegal
message

Error
M031035
M031040

M031045

M031050
M031055

M031065
M031070
M031075
M031080
M031085
M031080
M031095
M031100
M031105

M031110

M031115
M032000

M032005

‘M032010

M032015
M032020
M032025

M033000
MO033005
M033010
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Description
remote_prog_entries: task failed to wake .

remote_start.improper message

remote_stop:Improper message
internal_stop:Improper message

remote_exit:improper message

- remote_rate_set:Improper message

remote_conc_set Improper message
remote_dose_setimproper message
remote_wt_set.improper message
remote_vtbi_set:Improper message
remote_mode_set:Improper message
remote_prog: lllegal message for mode
remote_prog: Message size illegal

remote_prog: put client response failure
stat_change: bad status value passed

stat_change: bad bit number passed

rtc_reéd_time:minute value in RTC RAM is
invalid.

rte_read_time:hour value in RTC RAM is
invalid.

rc_read_time:day value in RTC RAM is invalid.

rtc_read_time:year value in RTC RAM is
invalid,

rtc_read_time:month value in RTC RAM is
invalid,

rtc_write_date:year must be befween 00 and
ag

confirm_dsp_timeout:bad state value
run_params_calc. machine_mode arg invalid -

purge_bolus_params_calc: machine_meode arg
invalid
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Error Description Error Description
M034000 power_sensors: sensor power arg invalid MO37030  bolus_number_entry: float to field failed
MO34005 srv_ad: channel arg invalid M037035 bolus_number_entry: float to field failed
MO034010  A/D Read not from motor task MO37040  bolus_numbsr_entry: float to field failed
MO34015  srv_ad: timeout waiting for read ready bit MO37045  bolus_number_entry: ficat to field failed
MO35000 check_batt_status: Force voltage out of range | M037050 bolus_nqmber_entry: float to field faited
- MO35005  check_batt_status: Delta Force voltage out of { MO037055 bolus_number_entry: float to field failed
7 range
MO035010 text_dsp_check_syringe: Bad check type M037060 bofus_number_entry: float to field failed
specification .
MO35015  bolus_tot wght_dsp: Invalid mode MO37065  bolus_number_entry: float to field faited
MO35020  vol_timit_dsp: Float to field failure MO37670  bolus_number_entry: float to field failed
MOQ36000  run_delivery: SAMPLING_EVENT event did MO37075 bolus_number_entry: float to field failed
: not occur
MO038005 purge_bolus_delivery: SAMPLING EVENT MO37080 bolus_number_entry: float to field fajled
event did not occur -
MO36010  run_edit_prog_entries: invalid return key from | M037085 bolus_number_entry: float to field failed
data entry routine 7
M0O36015 run_edit_entry - select: field contains invalid MO37090  bolus_nunber_entry: float to field fajled
data after editing '
MO36020 check_max_pressure: Timer read faiture MO37085  bolus_number_entry: float to field faiied
MO036025  run_delivery: Confirm display timer read MO37100  bolus_number_entry: float to field failed
failure
MO36030  run_delivery: Rate display timer read failure MO037105 . purge_total_display: float to field failed
MO3B035  run_delivery: Edit warning timer read failure MO38000  edit_library r_group_select: invalid ndx
MO36050  run_delivery: Auto lock timer read failure MO38005 create_protocol: invalid mode selected
M038055 purge_holus_delivery: Edit warn timer read MO38010  medify_proto; reached default in switch
failure
MO37000 bolus_prog_entries_inner: invalid key returned | MO038015 modify_proto: invalid made selected
N from bolus number entry ‘
MO37005  edit_prog_entries: invalid return key from MO38020 delete_proto: reached default in switch
_ number entry routine
MO37010  edit_entry_select: field contains invalid data MO38025 modify_lib: reached default in switch
) after editing
~MO037015 get_next_entry_select: invalid key MO38030 delete_lib: reached default in switch
M037020 bo[us_nurnber_ehtry: float to field failed MO38035  create_protacol: reached default in switch
- M037025 bolus_number_entry: float to field failed MO38040 create_library: reached default in switch
MO38000  get_next_valid_config: arg invalid
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Error Description Error Description
MO039005 get_next_valid_config: key invalid MO043015  app_supk: floor_ceil_round invalid field width 1
MO039010  get_next_valid_config: no bits found M043020 app_supl: floor_cell_round invalid field width 2
MO39015  set_config_status: arg out of range MO043025 app_supl: floor_ceil_round invalid round type
MO038020  get_config_status: arg out of range MO043035  app_supk: float_to_field { ) input value out of
: Fo—_fange e
M039025 get_user response hmi: should never gat MO044000 program: SAMPLING_EVENT event did not
here ccecur
MO32045  edit_unit: arg out of range M044005 :eti:d . syr_mfgr: invalid index to syringe mfgr
able
M039050 set_date_time: bad state MO044010  prog_entries: invalid return key from data entry
. routine
" MO38055  config_group_select: failed attempt to write to | M044015 float_to_field refurn value failed
EEPROM .
MO39060  config_group_select: invalid ndx M044020 float_to_field return value failed
M039065  review_group_select: invalid ndx : M044025  float_to_field return value failed
-M038070 save_defaults: eep_put failure MO044030 float_to_field return value failed
MO33075  config_defaults: eep_put failure M044035  float_to_field return value failed
MO40010  get_text_msg: I.ine arg invalid M044040  float_to_field return value failed
M040015 - put_text_msg: line1 too long M044045  fioat_to_field return value faited
MO040020 put_text_msg: line2 too long M044050  float_to_field return value failed
‘M040025  get_text_msg: line1 ndx invalid MO044055 float_to_field return value failed
MO40030 get_text_mag: line2 ndx invalid ' M044060 float_to_field return vaiue failed
M040040  put_text_msg: a task other than app_tsk M044065  syringe_select: invalid state in state machine
catled this .
MO041020  update_lib: EEP write failed M044070 float_to_field return vaiue failed
M041030  prot_select: reached switch default - M045000  write_event: A loggable event occurred before
’ ’ initialization of event system
- M041035  lib_select: reached switch default MO45005 wnte_event: Ilegal event type speciﬁed
M041040 proto_wait_kbd: timer read failed M045010 read_event: A read of events occurred before
initialization of event system
M041045 prog_select_lib: reached switch default M045015 read_everrt: Bad pointer passed
MO041050  save_protocol: eep put failure MO45020 read_event: Bad log type specified as
’ parameter
M043000 round;up_to_msd: loc_float arg invalid M0O45025  init_event: attempt to reinitialize the event log
‘ system
M043005 round_up_to_msd: foc_float arg invalid ) MO045030  event status change_ !IIegal bit_num
: parameter passed to event_status_change
M043010  app_sup1: invalid syringe mfgr or size o MO46000  res_send: unable to send response

6-13
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Error
M046005

M046010

MO46015
M046020
M046025
MQO46030
M046035

M046040

MO046045
MO46047

MO046050
M046055
M0o46060
MO046065
M048070
M048075

MO046080
M046085
M046090

_ Master Processor
Description Error
app_watchdog_tmr_timeout: application failed | M046095
to communicate
stepping_tmr_timeout: motor step failed to M046100
finish
checks: excessive forward motor creep M046105
checks: excessive reverse motor cfeep M046110
sys_tsk: flash cre failure MO046115
mir_tsk: invalid motor interrupt M046120
lmtr_tsk: ideal pulses - actual pulses >= MO46125
max_actual_pulses_under
mir_tsk: actual puises - ideal_pulses >= MO47000
max_actual_pulses_over
mtr_tsk: FS_SET failed set MO47005
mitr_tsk: SYS_FS while waiting for FS_SET MO47010
mir_tsk: task state invalid M043000
mtr_tsk: response process invalid MO48005
mtr_tsk: message length invalid M048010
mitr_tsk: message destination invalid M049000
mir_tsk: message source invalid MG49005
mtr_tsk: tried to create too many motor control | M049010
blocks
mir_tsk: duplicate motor control block M048015
mtr_tsk: requested pulses_per second too low | M040020

mtr_tsk: requested pulses_per_second too
high

6-14

Description

mtr_tsk: requestéd pulses too low or too high

mitr_tsk: motor must be stopped to kill control
block

mtr_tsk: tried fo kill invalid motor control block
mitr_tsk: message type invalid

mtr_tsk: task failed to wake up

mitr_tsk: IPDM, too many A/D counts in window

mtr_tsk: IPDM, toe many pulses in window
remote_purge [LLEGAL KEY RETURN

remote_bolus ILLEGAL KEY RETURN

purge_bolus_delivery: SAMPLING_EVENT
event did not occur

bb_put_msg fail on send_alarm
bb_put_msg fail on send_delay
bb_put_msg fail on send_silence
calc_dose_from_rate: Invalid mode
calc_daose from_rate: Invaiid dose

bolus_mi_calc: Invaiid mode

validate_entries: Invalid data

validate_entries: Invalid conversion
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Error
LO00001
L000002
L000003
LO00004
1000005
L000006
LO0000T
LO0000S
LO0000S
LO00010
L0000 11
000012

L000013

000014
L000015
LOD0018

L.O00B17

LOC0018

1000019

LOOGG20

Slave Processor

Description
communications timeout
bad checksum received
invalid command received
stack overrun

execution out of bounds
short watchdog early
short watchdog late

long watchdog early
long watchdog late
maotor_on pulse timeout
motor step late

motor step without Start command
accuracy out of high folerance

accuracy ouf of low tolerance
too many pulses hefore first Hall transition

too many puises between first Hall 2 transition
and first Hall 1 transition

first Hall 1 transition too soon after first Hall 2
transition

too many pulses between first Hall 1 transition
and first Hall 2 transition

first Hall 2 transition too soon after first Hall 1
transition

Hall 1 pulse count high

Error
000021
L000022
LO00023
L000024
LOD0025
LOC00286
L000027
L0O00028
L000029
LO00030
L000031
LO00032

L000033

L000034
LO0G035
LO00038

L0000837
L000038

LO00039

6-15

Description

Hall 1 pulse count jow

Hail 2 pulse count high

Hall 2 pulse count fow

excess motor creep

unexpected hardware timer timeout

na failsafe following power-up

unable to reset failsafe following power-up
unabie to latch failsafe / hardware timer
hardware timer timeout too short

unable to reset failsafe from hardware timer
excessive encoder pulses / hardware timer test

unable to lateh failsafe / low +5 reguiated
voltage test

unable to latch failsafe / high +5 regulated
voltage test

unable to iatch failsafe / slave failsafe test
timeout waiting for delivery failsafe self-test

unable to reset failsafe from excessively low
regulated voltage

unable fo-reset failsafe from excessively high
regulated voltage

unable fo reset failsafe from excessively low
regulated voltage

excessive encoder pulses / failsafe circuit test
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M

7.1 GENERAL

This chapter contains a detailed description of the disassembly and assembly procedure
for the Auto Syringe® AS50 Infusion Pump. Contact Baxter Healthcare Corporation,
Andover Service Center if you have any questions while servicing the pump.

NOTES

When performing the procedures of this chapter, exercise extreme
caution during disassembly to protect the circuit boards from static
discharge. The inspection or repair station, all equipment, and
personnel are to be grounded.

During disassembly, note the orientation of all assemblies, assembly
parts, cables and connectors. Failure to do so may result in improper
operation and/or damage to the pump upon reassembly.

During disassembly, keep track of all hardware and ensure that all
parts are kept in a 'safe place. Avoid leaving loose hardware in the
pump upon reassembly. Failure to do so may result in improper
operation and/or electrical damage to the circuit boards.

Calibration must be performed after reassembly. Refer to Chapter 5
for the Calibration Procedure.

All pumps must pass the functional tests in Chapter 4 after repair is
complete.

WARNING

The pump may only be repaired by replacing the parts or sub-
assemblies listed in Appendix C. There are no user-repairable parts
or sub-assemblies.  Service must be performed by a ftrained
biomedical engineering technician.

7.2 DISASSEMBLY PROCEDURES

Unless specified, the procedure to reassemble a component or an entire assembly is the
reverse of the disassembly procedure.

Numbers in parenthesis refer to the numbered parts of the drawing associated with the
procedure.
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M
7.2.1 End Caps

» To remove each End Cap (1), lift up the corners of the End Cap (1) and slip them over

the molded flanges. During reassembly, ensure that the two feet of each End Cap (2)
face towards the back of the pump.

Figure 7-1 End Cap Removal



DISASSEMBLY/ASSEMBLY PROCEDURES Chapter 7

7.2.2 Pole Clamp
NOTES
To prevent the pole clamp mounting screw and the stainless steel
washer from separating from the Pole Clamp mounting plate, do_not
remove the retaining ring attached to the mounting screw,

The pole clamp cradle is connected to the pole clamp mounting plate
with one screw. If this screw is removed, the cradle may be rotated 90
degrees and reconnected. This feature allows the pole clamp to
mount onto horizontal or vertical IV poles.

1. Loosen the pole clamp mounting screw (1) until the screw fully retracts and separates
from the pump.

2. Remove the Pole Clamp (2).

C

Figure 7-2 Pole Clamp Removal
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7.2.3 Battery Stack Replacement

1.

2.

Remove the three black screws (3) at the side of the Battery Cover (2).

Place thumb on thumb press of the Battery Cover (2) and apply slight pressure while
sliding the Battery Cover (2) away from the pump. Remove the Battery Cover (2).

. Turn the pump over to allow the Battery Stack Assembly to release from the battery

compartment being careful not to allow the stack to fall from the case or stress the
harness. Disconnect the wire harness at the stack by pressing the latch tab and
releasing the connector.

. Inspect the foam compartment liner used to cushion the Battery Stack assembly. If

there is evidence of moisture inside the pump, remove the foam insert and dry out the
pump interior with filtered, warm air. Do not ailow any foreign material to enter the
pump and keep the temperature below 45°C (113°F). When replacing the Battery
Stack Assembly (1), write the date replaced on the new Battery Stack Assembly (1) in
permanent ink.

. Connect the Battery Stack Assembiy (1) to the wiring harness and ensure that the latch

tab is well seated. Place the Battery Stack Assembly (1} into the battery compartment.
During installation, do not crush or kink the wire harness leads while dressing them
along the sides of the stack.

Slide the Battery Cover (2) onto the case. Ensure that the cover fits cleanly on all
edges. Install the three black screws (3) being careful not to overtighten them.

- Figure 7-3 Battery Stack Replacement
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7.2.4 Barrel Clamp Assembly

7.2.4.1

1.

“Barrel Clamp Assembly” Removal

Refer to the side, rear, and exploded views on
this page, as necessary, during this and all
remaining steps in this section. Open the
barrel clamp using either the primary (1) or
secondary (2) brake lever.

Lay the pump face down on a smooth surface
so that the words “PRESS HERE” (appearing

upside down) on the Clamp Face Decal (3)
- face the outside edge of the work surface.

Remove the three black Flat Head Screws (4)
holding the Barrel Clamp Assembly (5) to the
Case Assembly (6).

Use the left hand to hold the pump down
against the work surface and apply slight
downward pressure on the barrel clamp slide
(7) (using palm of right hand) until the far end
of the clamp (end closest to ON/OFF switch)
lifts up approximately 1" from the pump.

Using the left hand, continue to hold the pump
against the work surface. Grasp the base (8)
of the clamp between the thumb and index
finger of your right hand and lift the clamp
away from the pump.

NOTE

The clamp should easily lift
away from the pump. If it
does not, the far end of the
clamp has not been lifted
high enough.

Remave the Barrel Clamp Zebra Strip (9) from
the pocket on the case located below the
zebra strip support (10). Discard the strip.
During reassembly, a new Barrel Clamp Zebra

* Strip (9) is to be installed.

Chapter 7

Em—-—< mMOoO—w

OUTSIDE EDGE OF —i

WORK SURFACE

Em—< DU»mx

OUTSIDE EDGE OF ’
WORK SURFACE

Em-< OmMOOrTwXxm

QUTSIDE EDGE OF
WORK SURFACE

Figure 7-4 Barrel Clamp
Assembly Removal
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7.2.42  Specific Barrel Clamp Assembly Instructions

1. Place a new Barrel Clamp Zebra Strip (1) in the pocket on the pump located beneath
the zebra strip support (2). Ensure that, during installation, the metallic strips face
toward the top of the pump.

2. Lay the pump face down on a smooth surface so that the pump’s plunger driver (3) is
facing the outside edge of the work surface. With the Barrel Clamp Assembly (4)

positioned so that the words “PRESS HERE” on the Clamp Face Decal also face the
outside edge of the work surface, gentiy place the Barrel Clamp Assembly (4) into the

recessed area on the case (5).

5
METALLIC SIDE &

—

pdi
| )
S ———e B T R el
e 2 e
OUTSIDE EDGE OF —/
WORK SURFACE

Figure 7-5 Barrel Clamp Assembly Installation
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. Without moving the pump, position the index fingers of both hands on the secondary
brake lever (6) of the Barrel Clamp Assembly (4) and position the thumbs of both hands
on the cradle (7) of the Barre! Clamp Assembly. Apply inward and downward pressure
against the cradle (7) until the clamp snaps onto the case. If the clamp and case were
in perfect alignment when the clamp was placed on the case, the snap may not be
heard.

. To confirm that the Barrel Clamp Assembly {4) is properly assembled to the case (5),
position the fingers of either hand below the Face (8) of the Barrel Clamp Assembly (4)
and attempt to lift the Barrel Clamp from the pump. The clamp should riot separate
from the pump. If it does, repeat steps 3 and 4.

. Exercise the Barrel Clamp Assembly (4) by ciosing the clamp and alternately using
both primary (9) and secondary (6) release {brake) levers to open the clamp. Ensure
that the clamp opens and closes fully.

Recélibration is required once the Barrel Clamp is reassembled to the
Case. Refer to Chapter 5.

Figure 7-6 Seating of the Barrel Clamp Assembly to the Case
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7.2.43 Barrel Clamp Face

1. Remove the three socket head cap screws (1) securing the Barrel Clamp Slide (2) to
the Barrel Clamp Face (3). Observe that the screw removed from the center of the
clamp is longer than the other two screws removed.

2. Separate the Barrel Clamp Face (3) from the Barrel Clamp Slide (2).

NOTE

If the Barrel Clamp Face is to be replaced, affix a new Clamp Face
Decal (4) onto the replacement.

7244 Molded Lever End

1. Unscrew and remove the flat head screw (5) and hex nut (8) securing the Molded Lever
End (6) to the primary brake lever (7).

2. Separate the Molded Lever End (6) from the primary brake lever (7).

Figure 7-7 Barrel Clamp Face and Molded Lever End Replacement
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7.2.5 Cover and Case Assemblies (refer to Figures 7-8 and 7-9)

Three ribbon cables and two flexible cables electrically connect the
Cover Assembly (2) to the Case Assembly (3). To prevent any of
these cables from sustaining damage, exercise extreme care when
separating or joining these assemblies.
1. Remove the End Caps by following the procedure in section 7.2.1.
Remove the Pole Clamp by following the procedure in section 7.2.2.
Remove the Battery Stack by following the procedure in serction 7.2.3.

Remove the Barrel Clamp by following the procedure in séction 7.2.4,

2. Remove the four screws (1) holding the Cover Assembly (2) to the Case Assembly (3).

—— FLEX CABLE
' WITHOUT
CONNECTOR

FLEX CABLE WITH
CONNECTOR

Figure 7-8 Cover and Case Assemblies
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The flexible conduit cables are extremely delicate and must be
handled carefully. Do not bend these cables excessively near their
connectors on the Digital PCB. To properly release the flexible cable
from J4, the ZIF (zero insertion force) connector, the actuator (white
housing)} of the connector must be uniocked by sliding it over the
conduit towards the top of the cover. Also, during installation, ensure
that the flexible conduit cable is fully inserted into J4 prior to closing
the actuator. When the cable is fully inserted into J4, none of the
contacts on the cable will be visible.

Carefully lift the cover and separate the following connectors:

J4 ZIF connector (4) on Digital PCB (flex cable without connector);
J7 connector (5) on Digital PCB (flex cable with connector);
Sixteen pin ribbon connector (6) on Digital PCB;

Ten pin ribbon connectors (7) and (8), both on Analog PCB.

TOP VIEW

=

JF RULLY -
OPEN
TOP VIEW

Figure 7-9 Flexible Conduit Connections

7-10




DISASSEMBLY/ASSEMBLY PROCEDURES Chapter 7

7.2.6 Cove( Assembly

1. Remove the End Caps, Pole Clamp, Battery Stack, and Barrel Clamp by following the
procedures in sections 7.2.1 through 7.2.4.

Separate the Cover Assembly from the Case Assembly by following the procedure in
section 7.2.5,

NOTE

When properly engaged, six small tabs protruding out from the cover, lock
and hold the keypad and PCB assemblies (including retainers and
electronic chassis) in place against the cover. Only two of these tabs are
visible and can be easily accessed. The remaining four tabs are hidden
from view.

While removing the PCB assemblies, do not allow the keypad to separate
from the Digital/LCD Assembly. If it does, the lamp/LED covers may fall
out and have to be reinserted. Also, because of the small size of these
parts, they are easy to lose.

2. With the keypad and window of the Cover/Window Assembly (1) placed on a smooth
surface (grounding mat, etc.) that will not scratch the window, start by releasing the
two visible tabs (2) - pushing them away from and under the retainer (3) holding the
digital board.

Figure 7-10 Cover Assemblies
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3. Using a small flat-blade screwdriver, push and hold the section of the Cover/Window
Assembly (1) near the bottom of the keypad away from the retainer (3). Immediately
apply light pressure against the keypad to initially disengage the retainer from the
Cover/Window Assembly (1).

4. Complete the removal of the PCB assemblies by inserting the screwdriver between the
top section of the Cover/Window Assembly (1) near the LCD window and the retainer
{3). Pry the Cover/Window Assembly (1) away from the retainer (3) and continue to

~apply light pressure against the keypad until the PCB assemblies release and become
separated from the Cover/Window Assembly (1). Safely set the Cover/Window
Assembly aside so that neither the cover nor window become scratched.

NOTE

During reassembly of the PCB assemblies to the cover, confirm there
is no visible separation between the edges of the window and the
Cover housing. Also confirm that both the window and the LCD
screen are clean and free of lint.
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7.2.7 Keypad Assembly

1.

Remove the End Caps, Pole Clamp, Battery Stack, and Barrel Clamp by following the
procedures in sections 7.2.1 through 7.2.4.

Separate the Top Cover Assembly from the Case Assembly as described in section
7.25,

Remove the PCB assembiies from the Top Cover/Window Assembly as described in
section 7.2.6.

The Keypad Assembly (1) is held in place against the Digital/LCD Assembly (2) by two
small metal tabs protruding out from the bottom upper and lower outer corners of the
Keypad's blank PCB. These tabs, hidden from view, are indexed with and inserted into
two small holes (3) on the Digital/LCD Assembly. Insert’a non-metallic tool having no
sharp edges (i.e., soldering aid, etc.) under the edge of the blank PCB to release the
metal tabs from the Digital/LCD Assembly (2).

Grasp the right side of the Keypad Assembly (1) and pull it away from the three pin (4)
and ten pin (5) connectors on the Digital board. Do not use excessive force during the
removal process.
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7.2.8 Analog and Digital PCB Assemblies

1. Remove the End Caps, Pole
Clamp, Battery Stack, and
Barrel Clamp by following the
procedures in sections 7.2.1
through 7.2.4.

Separate the Top Cover
Assembly from the Case
Assembly as described in
section 7.2.5.

Remove the PCB assemblies
from the Top Cover/Window
Assembly as described in section
726, :

Although it is not necessary, it is
advised to remove the Keypad
from the Digitall.CD Assembly as
described in section 7.2.7.

2 With the Digital CD Assy. (1)
resting on a smooth surface
(grounding mat, etc.), use a small
flat bladed screwdriver to unsnap
the Analog PCB Retainer (2) from
the Electronic Chassis (3) and set
aside the retainer. Observe that
the Analog PCB Assembly is
protected on all four sides by
Conductive Gasket material (4).

3. The Analog PCB Assembly (5)
has a hard wired header on its
unexposed side which is
plugged into the Digital Board
assembly (1). Using a non-
metallic tool having no sharp
edges (ie., soldering aid tool),
locsen the Analog PCB
Assembly (5) from this
connector.

Figure 7-12 Analog and Digital PC Board Assemblies
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Then, remove and set aside the Analog PCB Assembly (5) taking care that the
Conductive Gasket material (4) does not separate from the PCB.

. Observe the following:

» The Digital/LCD Assembly (1) is held to the Electronic Chassis (3) by the Digital
PCB Retainer (6).

e The retainer has six sets of tabs by which it is secﬁred to the electronic chassis.

. With the Digital/LCD Assembly (1) resting on a smooth surface (grounding mat, etc.),
use a pair of needle nose pliers to bend the six (6) sets of tabs on the Digital PCB
Retainer out and away from the Electronic Chassis (3).

. To allow the Digital PCB Retainer (6) to be pulled free, use a small flat blade
screwdriver to release the Retainer (6) from the six snap tabs on the Electronic Chassis
- (3). Use care to prevent the Retainer (6) from deforming.

7. Remove the Digital PCB Retainer (8).

. Push the Digital/LCD Assembly (1) free of the Elecironic Chassis (3) taking care not to
lose the Conductive Gasket material (4) surrounding the edges of the PCB.
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7.2.9 IO Board Assembly

1.

Remove the End Caps, Pole Clamp, Battery Stack, and Barrel Clamp by following the
procedures in sections 7.2.1 through 7.2.4.

Separate the Top Cover Assembly from the Case Assembly as described in section
7.2.5.

NOTE

If the I/O Board Assembly is being replaced, section 7.2.10 must be
performed after the replacement is made. If the same I/O Board
Assembly is being reassembled to the Case Assembly, section 7.2.10
must not be performed.

Remove the Instruction Decal (1) - [see dotted lines] - Iobated above the ON/OFF
switch.

Remove the two flat head screws (3) used to secure the Speaker (4) to the Case (2).
During reassembly, ‘ensure that the speaker wires exit near the bottom of the Case

- Assembly and are clear of the regulator located on the I/O Board Assembly (5).

Remove the two screws (8) that secure the Charger Port Connector (7) to the Case
Assembly (2). Remove the Charger Port Connector (7) and the Connector Spacer (8)
located between the Charger Port Connector (7) and the Case Assembly (2). When re-
assembling these parts, ensure that the connector key and the square corner of the
Connector Spacer (8) are positioned closest to the top of the Case Assembly. The
wires of the ferrite bead assembly (9) must be routed so as not to interfere with any of
the surface mounted components on the /O board Assembly (5).

Remove the two socket head cap screws (10) securing the ON-OFF switch (11) to the

Switch Bezel (12) (note the color and position of the wires on the switch contacts prior
to removal).

Lift the ON-OFF Switch (11), Switch Gasket (13), Switch Retaining Spring (14), and
Switch Bezel (12) free of the Case Assembly. During reassembly, ensure that the ON-
OFF switch (11) is oriented correctly. Also ensure that the “OFF” letters on the Switch
Bezel (12) are located closest to the bottom of the pump housing.

If necessary, remove the two screws (15) securing the RS232 Connector Cover (16) to
the RS232 port.. Then remove the RS232 Connector Cover (16).

Free up the two battery stack wires inside the battery compartment and route them
through the battery stack opening towards the I/O Board Assembly (5). Ensure that,

during reassembly, these wires do not get caught under the I/0O Board Assembly (5)
and are kept clear of the regulator.
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9. Remove eight pan head screws (17) securing the I/O Board Assembly to the Case
Assembly.

10. Remove the I/O Board Assembly (5) from the Case Assembly.

NOTE

Ensure that the RS232 Gasket (18) is present on J14 of the /O Board
Assembly.

OF /O BOARD ASSY.

2 | CHARGER PORT
CONNECTOR 1S PART
OF 1/O BOARD ASSY.

SPEAKER ASSY IS PART
OF 11O BOARD ASSY.

Figure 7-13 /O Board Assembly Removal
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7.2.10 Setting of Battery Charging Current

NOTE

This section is to be performed whenever the I/0 Board Assembly is
replaced. ,

1. Attach an 89 ohm (+ .1%, 1 watt) resistor across the terminals of the pump's battery
connector (P12).

2. Set a meter to measure DC voltage and connect the meter across the 89 ohm resistor.
3. Confirm that the pump’s ON/OFF switch is switched to the “OFF” position.

4. Conhect the charger to the pump’s charger port and plug the charger into a 115 VAC
power source.

5. Adjust R100 on fhe I/O board until the meter indicates 7.40 VDC.
6. Apply Glpt to the adjustment screw on R100.

7. Disconnect the charger, meter and 89 ohm resistor from the pump.
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7.2.11 Pole Clamp Hardware

1. Separate the Top Cover Assembly from the Case Assembly as described in section
7.2.5.

2. Remove the pole clamp hardware (Hex Insert (1), 10-32 x .25 Pan Head Screw (2), and
.036 Thick Flat Stainless Steel Washer (3)) from the case.

[a)
Lv

Figure 7-14 Pole Clamp Hardware Removal

7-19




Chapter 7 DISASSEMBLY/ASSEMBLY PROCEDURES

7.2.12 Upper Plunger Assembly

1. Using a 116" punch or

equivalent, push the Lever Pin

- (1) out from the Upper Plunger
Assembly (2).

2. Slowly and carefully, pull out
the Upper Plunger Assembly (2)
until the two channels on the
side of the Plunger Driver Slide
(3) separate (disengage) from
the two side rails (4) on the
Plunger Driver Carriage (5).
While keeping these parts
separated, move the Plunger
Driver Slide (3) up towards the
top of the pump (6) and then allow the slide to
rest on the two small flat sections (7) of the
Plunger Driver Carriage (5).

3. Position the pump on the work surface so that

the Plunger Driver Slide (3) faces upward.

Pivot the slide to the left until it comes to rest at

an angle = approximately 45° from the

Mechanical Drive Assembly. This action allows
easy access to the Plunger Driver Face (8).

4. Located on the Piunger Driver Carriage (5) are
two interlocking tabs that prevent derailment of
the Plunger Driver Face (8) from the Plunger

- Driver Carriage. Defeat these interlocks by
pulling either rail away from the carriage and;
while holding this rail away from the carriage,
slide the Plunger Driver Face (8) out from the

rails.
o/

A Constant Force Spring connects the
Plunger Driver Slide (3) to the Plunger Driver
Face (8). At this time, do not attempt to pul
the Plunger Driver Face (8) away from the
Piunger Driver Slide (3).

Figure 7-15 Upper
Plunger Assembly
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5. To separate the Plunger Driver Slide (3) from the Plunger Driver Face (8), use a 1/16"
punch or equivalent to push the Stepped Pin (9) out of the Upper Plunger Assembly

).
NOTE

After reassembly, confirm that the Plunger Driver Assembly functions
properly by exercising this assembly several times.

Figure 7-16 Stepped Pin Removal
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8.1 GENERAL |

System configuration modes include Configuration Review mode and Configuration Set
mode.

NOTE

For a complete listing of the factory default configurations, see the
tables at the end of this chapter.

8.2 CONFIGURATION REVIEW MODE

Configuration Review mode allows review of configurable options without risk of altering
them.

8.2.1 Activating Configuration Review Mode

To activate Configuration Review mode, press the key sequence 1,2,3 following
completion of the POST.

8.2.2 Configuration Review Sequence

Following the software version display, the pump prompts for each group of review options
by displaying VIEW <group name>. Y is displayed in the syringe manufacturer field. To
access the indicated option group, press CONFIRM. To skip to the next group press A or
¥ to change the Y to N and press CONFIRM. Continue to press CONFIRM to view each

option in a group until the next group prompt appears. Again, use the A or ¥ key to view
that group’s options.

When the last configuration group option has been reviewed, the pump automatically
restarts the POST. Also, switching the pump “OFF” any time during the review will cancel
the review process.

8.3 CONFIGURATION SET MODE

Configuration Set mode is primarily used to select and control configurable options, and
provides the following functions:

» create, modify and delete protocol libraries, and control availability of specific protocol
libraries

create, modify and delete protocols

control access to LIBRARY group functions

transfer (replication) configuration from pump to pump
control availability of specific infusion modes

control availability of specific syringe manufacturers
control availability of specific syringe sizes

* & & o e »
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m
e enable/disable “Default to Previous” feature for protocol library, protocol, mode, and
syringe manufacturer : |

enable/disable Remote Control feature

enable/disable Protocol Library feature

enable/disable Size Override feature

control occlusion detection sensitivity

control audio volume range

control maximum rate of infusion

enable/disable Auto Lock feature

enable/control/disable backlight

select serial port

enable/disable PUMP IS IDLE alarm feature

enable/control/disable Near End alert

enable/disable BOLUS COMPLETE alert

enable/disable DOSE COMPLETE alarm

enable/disable Volume Limit feature for ML/HR and ML/MIN modes

define alphanumeric identifier

set date/time feature

8.3.1 Activating Configuration Set Mode

To activate Configuration Set mode, press the key sequence 9,8,0,5 following completion
of the POST.

NOTE
The pump sounds an error beep for each key. These tones are
provided to discourage unauthorized access and may be ignored.

8.3.2 Date and Time Display

On entry to Configuration Set mode the bump initially displays the date and time in the
following format:

12.00AM
12/13/95

8.3.3 Software Version Display

Following the date and time display, the pump presents the software version display.

The first line of the display indicates the pump software version. The second line is
divided into two fields. The left field displays the configuration version, a 2-character code
that identifies the format of the configuration data, The right field displays the 4-character

configuration checksum, which identifies the entire current configuration file including the
protocol library.
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“

The following example shows a software version display for software version 7.00.04,
configuration version Al and configuration checksum of 3ACS,

software version — V 7.00.04

A1l 3ACS
/ \

configuration version configuration checksum

The configuration checksum allows a high-confidence rapid comparison of configuration
files between two pumps.

8.3.4 Configuration Set Sequence

Following the software version display, the pump prompts for each group of configuration
options by displaying CONFIG <group name>. Y is displayed in the syringe manufacturer
field. To access the indicated option group, press CONFIRM. To skip to the next group
press A or ¥ to change the Y to N and press CONFIRM.

Unless otherwise indicated below, options within a group are displayed in a similar way.
Each option is identified in the text field and a flashing Y, N or other character in the
syringe manufacturer field indicates the current configuration of the option. The A and ¥
keys may be used to toggle among the configuration choices and CONFIRM is pressed to
complete the setting and proceed to the next option.

When the final option within a group has been configured, the pump displays UPDATING,
then the configuration sequence proceeds to the next CONFIG <group name> prompt.’
The pump restarts the power-on self test (POST) following the final UPDATING display.

NOTES .
For the Modes and Manufacturers groups, at least one selection must
be made from each group. If no option has been selected after all
options in the group have been presented, then, rather than displaying
UPDATING, the pump returns to the first selectable option within the
group.

For each option group, the updated configuration data is not saved
until the UPDATING message has been displayed. The operator may
discontinue the configuration process at any time by turning off the
pump but entries pending update will be lost.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.
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8.4 CONFIGURATION GROUPS
8.4.1 LIBRARY Group

The LIBRARY configuration group allows the operator to create and modify protocols and
protocol libraries, and to perform pump-to-pump configuration replication. To select the
LIBRARY group, confirm a Y response to the CONFIG LIBRARY prompt.

8.4.1.1 Library Access Code

The pump displays ENTER CODE. Enter the four digit library access code. Pumps are
shipped from the factory with a default | ibrary access code of “0000".

* If an invalid code is entered the pump issues a CODE MISMATCH alert. Reenter the
‘code correctly. If three CODE MISMATCH errors occur, the pump skips to the CONFIG
MODES group prompt.

8.4.1.2 LIBRARY Group Functions

After the library access code is entered, the pump displays A ¥ SELECT FUNCTION.
Press A or ¥ to step through the available functions and press CONFIRM to select a
specific function. The following function selections are displayed in the sequence shown:

1. QUIT 6. CREATE PROTOCOL
2. MODIFY PROTOCOL 7. CREATE LIBRARY
3. DELETE PROTOCOL 8. CHANGE CODE

4. MODIFY LIBRARY 9. RECEIVE

5. DELETE LIBRARY

All functions except QUIT return to the A ¥ SELECT FUNCTION prompt upon
completion. The previous function used is displayed as the first selection.

8.4.1.21 QUIT

Selecting QUIT causes the pump to exit the LIBRARY group and continue with the
CONFIG MODES prompt. '

8.4.1.2.2 MODIFY PROTOCOL

The MODIFY PROTOCOL function allows the operator to modify all information contained
in a specific protocol.

If the pump displays A ¥ SELECT LIBRARY, press A or ¥ as necessary to select the
library containing the protocol to be edited, and press CONFIRM to complete the selection.
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m
At the A W SELECT PROTOCOL prompt, press A or ¥ to select the protocol to be
modified, and press CONFIRM to complete the selection.

Once a protocol has been selected, the pump displays NAME <protocol-name> where
<protocol-name> is the name of the selected protocol. Press CONFIRM to accept the
_current protocol name, or change the name to any name that is not already assigned to
another protocol within the same library. Press CONFIRM to complete the protoco! name
entry.

Next, the pump displays SELECT MODE A V. Press 4 or ¥ to display the infusion
mode currently assigned to the protocol. Press <CONFIRM> to accept the current mode,
or press A or ¥ as necessary to select a different mode and press CONFIRM to complete
mode selection. :

NOTES
The pump offers an ALL MODES selection. If this selection is chosen,
all infusion modes will be available when the protocol is selected
during normal programming.

if ALL MODES, SINGLE DOSE, MANUAL SCHEDULE, AUTO
SCHEDULE or CUSTOM DILUTION is selected when CONFIRM is
pressed, no further settings are allowed for the protocol. | any
changes were made to the protocol, the pump displays UPDATING
immediately.

The mode assigned to a protocol will be available when that protocol
is selected during normal programming, even if the mode is not
enabled in the MODES configuration group.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.

If a mode other than ALL MODES, SINGLE DOSE, MANUAL SCHEDULE, AUTO
SCHEDULE or CUSTOM DILUTION is assigned to the protocol, the pump displays
additional prompts for any of the following that apply to the mode selected: .

+ Concentration
¢ Dose or Rate

At each prompt, the current default value is displayed, or dashes are displayed, if no
default value is defined. Use the digits (0-9) and the decimal point (.) as necessary to
enter or modify a default value or press CLR to replace the current default value with
dashes. Press CONFIRM to complete each entry.
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Next, the pump displays ALLOW BOLUS with a Y or N response, indicating respectively
that bolus delivery is currently allowed or disallowed by the protocol. Press A or ¥ if
necessary to change the response and press CONFIRM to complete this step.

Next, the pump displays a BOLUS SIZE prompt. The current default bolus size is
- displayed or dashes are displayed if no default value is defined. Use the digits (0-9) and
the decimal point (.) as necessary to enter or modify the default value or press CLR to
replace the current default value with dashes. Press CONFIRM to complete the entry.

Next, the pump displays a BOLUS MAX RATE prompt for entry of a bolus delivery rate
limit. The units for bolus max rate are the same as the dose units (for example, mecg/min
for MCG/MIN mode, mL/hr for ML/HR mode, and so forth). The current bolus max rate is
displayed or dashes are displayed if no default value is defined. Use the digits (0-9) and
the decimal point (.) as necessary to enter or modify the default value or press CLR to
replace the current default value with dashes. Press CONFIRM to complete the entry.

When all default settings have been confirmed the pump displays UPDATING.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed. '

8.4.1.2.3 DELETE PROTOCOL
The DELETE PROTOCOL function allows the operator to delete a protocol.

If the pump displays A W SELECT LIBRARY, press A or ¥ as necessary to select the
library containing the protocol to be deleted, and press CONFIRM to complete the
selection.

At the A ¥ SELECT PROTOCOL prompt, press A or ¥ to select the protocol to be
‘deleted, and press CONFIRM to complete the selection.

Once a protocol has been selected, the pump prompts the operator to confirm the deletion
by displaying DELETE <protocol>. N is displayed in the syringe manufacturer field. To
delete the protocol press A or ¥ io change the N to Y and press CONFIRM. The pump
displays UPDATING.

NOTE

To skip deletion, confirm a N response. The pumpreturnstothe A 'V
SELECT PROTOCOL prompt.
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CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.

8.4.1.2.4 MODIFY LIBRARY

The MODIFY LIBRARY function allows the operator to rename, enable or disable a
protocol library.

Immediately after the MODIFY LIBRARY function is selected, the pump displays ENABLE
NONE LIBRARY OPTION with a Y or N response, indicating respectively that the option is
currently enabled or disabled. Enabling this option adds a'NONE selection to the list of
available libraries, allowing protocol selection to be bypassed during normal programming.

Press A or ¥ if necessary to change the response and press CONFIRM to complete this
step.

Atthe A ¥ SELECT LIBRARY prompt, press A or ¥ as necessary to select the library to
be modified, and press CONFIRM to complete the selection.

Once a library has been selected, the pump displays NAME <library-name> where
<library-name> is the name of the selected library. Press CONFIRM to accept the current
library name, or change the name to any name that is not already assigned to another
library. Press CONFIRM to complete the library name entry. :

Next, the pump displays ENABLE NONE PROTOCOL OPTION with a Y or N response,
indicating respectively that the option is currently enabled or disabled. Enabling this
option adds a NONE selection to the list of available protocols in the library, allowing
protocol selection to be bypassed during normal programming. Press A or V¥ if necessary
to change the response and press CONFIRM to complete this step.

Next, the pump displays ENABLE <library name> with @ Y or N response, indicating
respectively that library is currently enabled or disabled. Only the names of enabled
libraries are displayed at the SELECT LIBRARY programming step. Press A or ¥ as

necessary to change the response and press CONFIRM to complete this step. The pump
displays UPDATING,

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.
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8.4.1.2.5 DELETE LIBRARY

The DELETE LIBRARY function aliows the operator to delete a protocol library. The

library to be deleted must be empty, that is, any protocols in the library must first have
been deleted.

~H#-the pump displays A W SELECT LIBRARY, press A or ¥ as necessary to select the
library to be deleted, and press CONFIRM to compiete the selection.

The pump prompts the operator to confirm the deletion by displaying DELETE <library-
name>. N is displayed in the syringe manufacturer field. To delete the protocol press A
or ¥ to change the N to Y and press CONFIRM. The pump displays UPDATING.

NOTE
To skip deletion, confirm a N response. The pump returmns tothe A W

SELECT LIBRARY prompt.
Il CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.

8.4.1.2.6 CREATE PROTOCOL

The CREATE PROTOCOL function allows the operator to add a new protocol to a protocol
library.

If the pump displays A W SELECT LIBRARY, press A or ¥ as necessary to select the

library to which the protocol is to be added, and press CONFIRM to complete the
selection.

Once a protocol has been selected, the pump displays NAME. 'Line 2 of the text display is
blank. Enter a name that is not already assigned to another protocol within the same
library. Press CONFIRM to complete the protocol name entry.

Next, the pump displays SELECT MODE A V. Press A or ¥ to select an infusion mode
to be assigned to the protocol, and press CONFIRM to complete mode selection.

NOTES
The pump offers an ALL MODES selection. If this selection is chosen,
all infusion modes will be available when the protocol is selected
during normal programming.

¥ ALL MODES, SINGLE DOSE, MANUAL SCHEDULE, AUTO

SCHEDULE or CUSTOM DILUTION is selected when CONFIRM is
pressed, no further settings are allowed for the protocol. If any
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changes were made to the protocol, the bump displays UPDATING
immediately.

The mode assigned to a protocol will be available when that protocol
is selected during normal programming, even if the mode is not
enabled in the MODES configuration group.

CAUTION

1o prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.

If a mode other than ALL MODES, SINGLE DOSE, MANUAL SCHEDULE, AUTO
SCHEDULE or CUSTOM DILUTION is assigned to the protocol, the pump displays
additional prompits for any of the following that apply to the mode selected:

s Concentration
e Dose or Rate

At each prompt dashes are displayed indicating that no default value is defined. Use the
digits (0-8) and the decimal point (.} as necessary to enter a default value or leave dashes
displayed if no default value is required. Press CONFIRM to complete each entry.

Next, the pump displays ALLOW BOLUS with a Y response, indicating that bolus delivery
is currently allowed by the protocol. Press A or ¥ i necessary to change the response
and press CONFIRM to complete this step.

Next, the pump displays a BOLUS SIZE prompt. Dashes are displayed indicating that no
default value is defined. Use the digits (0-9) and the decimal point (.) as necessary to
enter a default value or leave dashes displayed if no default value is required. Press
‘CONFIRM to complete the entry.

Next, the pump displays a BOLUS MAX RATE prompt for entry of a bolus delivery rate
limit. The units for bolus max rate are the same as the dose units (for example, mcg/min
for MCG/MIN mode, mL/hr for ML/HR mode, and so forth). Dashes are displayed
indicating that no default value is defined. Use the digits (0-9) and the decimal point (.) as
necessary to enter a default value or leave dashes displayed if no default value is
required. Press CONFIRM to complete the entry.

When all default settings have been confirmed, the pump displays UPDATING.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.
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8.4.1.2.7 CREATE LIBRARY

The CREATE LIBRARY function allows the operator to create a new, empty protocol
library.

The pump displays NAME. Line 2 of the text display is blank. Enter a name that is not
already assigned to another library. Press CONFIRM to complete the library name entry.

Next, the pump displays ENABLE NONE LIBRARY OPTION with a Y response, indicating
that the option is currently enabled. Enabling this option adds a NONE selection to the list
of available libraries, allowing protocol selection to be bypassed during normal
programming. Press A or V¥ if necessary to change the response and press CONFIRM to
complete this step. The pump displays UPDATING.

: NOTE :
All newly created libraries are enabled (available for selection at
programming time). A library may be disabled with the MODIEY
LIBRARY function.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.

8.4.1.2.8 CHANGE CODE

- The CHANGE CODE function allows the operator to change the library access code to any
other four digit number. The pump will subsequently allow access to the protocol library
editing mode only by use of the new library access code.

The pump displays <code> CODE where <code> is the current library access code. Press
CONFIRM to accept the current code, or enter a new code and press CONFIRM.

At the ENTER AGAIN prompt reenter the code from the previous step and press
CONFIRM. The pump displays UPDATING.

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed.

8.4.1.2.9 RECEIVE

The RECEIVE function allows an operator to copy the entire configuration file including
protocol libraries and library access code from one pump directly to a second pump, thus

- 8-10




SYSTEM CONFIGURATION , Chapter 8

permitting replication of configuration information from a master pump to multipie receiving
pumps.

Refer to Chapter 9, CONFIGURATION REPLICATION.

~ 8.4.2 MODES Group

The MODES configuration group allows the operator to individually enable and disable
each of the 18 infusion modes. Only enabled modes are displayed at the SELECT
MODES programming step. To select the MODES group confirm a Y response to the
CONFIG MODES prompt.

Each of the eighteen infusion modes is indicated by its normal Standby state Mode
Selection display. Each mode display includes a Y or N response indicating respectively
that the mode is currently enabled or disabled. For each infusion mode, press A or V¥ if
necessary to change the response and press CONFIRM to complete the sefting. At least
one mode must be enabled. When CONFIRM is pressed for the last mode display, the

pump displays UPDATING.
| cAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being dispiayed.

8.4.3 SYRINGES Group

The SYRINGES configuration group allows the operator to individually enable and disable
each of the three syringe manufacturers. To select the SYRINGES group confim a Y
response to the CONFIG SYRINGES prompt.

The SYRINGES group presents a series of syringe manufacturer displays:

1. ENABLE B-D = Becton Dickinson®
2. ENABLE MONQJECT = Monoject®
3. ENABLE TERUMO = Terumo®

Each syringe manufacturer display includes a Y or N response, indicating respectively that
the manufacturer is currently enabled or disabled. Only enabled manufacturers are
displayed at the SELECT MFR programming step. For each manufacturer, press A or W
if necessary to change the response and press CONFIRM to complete the setting. At least
one syringe manufacturer must be enabled. If a N response is confirmed at a syringe
manufacturer display, the pump proceeds to the next manufacturer display.

If a Y response is confirmed at a syringe manufacturer display, the pump displays a
SELECT SYRINGES prompt with a response of Y. Press CONFIRM to enable or disable

8-11



Chapter 8 SYSTEM CONFIGURATION :
m
individual syringe selections, or press A or ¥ to change the response to N and press
CONFIRM to continue with the next manufacturer display.

If a Y response is confirmed at the SELECT SYRINGES prompt, the pump displays a
series of syringe size selections. Each selection is presented with a Y or N response,
- indicating respectively that syringe is currently enabled or disabled. Only enabled
syringes are displayed at the SELECT SIZE programming step and only enabled syringes
are recognized by Syringe Recognition. For each selection, press A or V¥ if necessary to
change the response and press CONFIRM to complete the setting. At least one syringe
size must be enabled for each enabled manufacturer.

When CONFIRM is pressed for the last syringe size selection, the pump presents the next

manufacturer display. When all manufacturers have been displayed the pump displays
UPDATING. '

CAUTION

To prevent corruption of the configuration data, do not turn off the
pump while UPDATING is being displayed. :

8.4.4 DEFAULTS Group

DEFAULTS group options affect the way the pump initializes certain programming
selections when A or V¥ is pressed. To select the DEFAULTS group confirm a Y
response o the CONFIG DEFAULTS prompt.

The text field displays the following DEFAULTS configuration group options. Each option
allows one of two possible responses: Y or N. For each option, press A or ¥ if necessary
to change the response and press CONFIRM to complete the setting.

DFAULT LIBRARY
DFAULT PROTOCOL
DFAULT MODE
DFAULT MFR

8.4.4.1 DFAULT LIBRARY

The DFAULT LIBRARY option determines the response of the pump to the first arrow key
press following the A W SELECT LIBRARY programming prompt.

Y The pump displays the name of the last used protacol library selection.

N The pump displays NONE if the NONE protocol !ibréry selection option is enabled else
it displays the first protocol library selection in the alphabetical sequence.
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8.44.2 DFAULT PROTOCOL

The DFAULT PROTOCOL option determines the response of the pump to the first arrow
key press following the A W SELECT PROTOCOL programming prompt.

Y The pump displays the name of the last used protocol selection if the last used library
is selected, else it displays the first protocol selection (in the alphabetical sequence) in
the selected library.

N The pump displays NONE if the NONE protocol selection option is enabled, else it

displays the first protocol selection (in the alphabetical sequence) in the selected
library.

8443 DFAULT MODE

The DFAULT MODE option determines the response of the pump to the first arrow key
press following the SELECTMODE A ¥ programming prompt.

Y The pump presents the mode display for the last used mode if no protocol has been
selected or a protocol with ALL MODES has been selected.

N The pump presents the mode display for the first enabled mode selection if no
protocol has been selected or a protocol with ALL MODES has been selected.

8.44.4 DFAULT MFR

The DFAULT MFR option determines the response of the pump to the first arrow key press
following the SELECT MFR A 'V programming prompt,

Y The pump presents the syringe manufacturer display for the last used syringe
manufacturer if it is enabled, else it presents the syringe manufacturer dispiay for the
first enabled syringe manufacturer.

N The pump presents the syringe manufacturer display for the first enabled syringe
manufacturer.

8.4.5 MISC Group
The MISC (miscellaneous) group displays the following options:

REMOTE CONTROL
LIBRARY

SIZE OVERRIDE
PSI RANGE

AUDIO RANGE
RATE RANGE
AUTO LOCK

® & & & & & @
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e BACKLITE :
» ENABLE DB9 PORT
To select the MISC group, confirm a Y response to the CONFIG MISC prompt. Unless
otherwise instructed, for each option or prompt press A or V¥ if necessary to change the
response and press CONFIRM to complete the setting.

8.4.5.1 REMOTE CONTROL

The REMOTE CONTROL option determines whether remote control operation is allowed.
This option allows one of two possible responses: Y or N.

Y Remote controf operétion may be enabled and activated.
N Remote control operation is not allowed.
8.4.5.2 LIBRARY

‘The LIBRARY option determines whether the Protocol Library feature is enabled. This
option allows one of two possible responses: Y or N.

Y The Protocol Library feature is enabled.

N The Protocol Library feature is disabled.

8.4.5.3 SIZE OVERRIDE

The SIZE OVERRIDE option allows the operator to:

 Override syringe recognition by using the arrow keys to select a syringe size other than
the size displayed by the pump.

* Override a SIZE MISMATCH alert by using CONFIRM.

This option allows one of two possible responses: Y or N.

Y The SIZE OVERRIDE feature is enabled.

N The SIZE OVERRIDE feature is disabled.

8.454 PSIRANGE

The PSI RANGE option determines the occlusion pressure threshold. This option allows

one of three possible responses: L (low), M (medium) or H (high), which enable specific
fixed alarm threshold points. :
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Anticipated nominal occlusion pressures in PS| are:

Syringe Configuration Setting

Size L M H
60 8 13 17
30,35 8 14 19
20 9 15 20
10,12 10 15 21
5,6 12 17 24
3 14 20 27
1 19 27 27

8.4.5.5 AUDIO RANGE

The AUDIO RANGE option determines the audio circuit output ievel. This option aflows
one of two possible responses: L (low) or H (high).

8.456 RATE RANGE

The RATE RANGE option determines the maximum infusion rate. This option allows one
of three possible responses:

L (low) maximum rate = 15mL /hr (0.25 mL/min)

M (medium) maximum rate = 120 mL/hr (2 ml/min)

H (high) maximum rate = approximately 366 mL/hr or 6.1 mL/min for a B-D® 60 mL
Plastic syringe

8.4.57 AUTO LOCK

The AUTO LOCK option determines whether the Auto Lock feature is enabled. This option
allows one of two possible responses: Y or N.

Y The Auto Lock feature is enabied.
N The Auto Lock feature is disabled.
8.458 SET BACKLITE

The SET BACKLITE option allows the operator to determine the operation of the backlight
when pump power is on and the charger is not connected.

The pump displays SET BACKLITE with a N response. Press CONFIRM to skip to the

next option or press A or ¥ to change the response to Y and press CONFIRM to access
the backlight setting. :
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if Y is selected, the pump displays a <xx> MINUTES prompt where <xx> is the current
setting. When the charger is not connected, the pump turns on the backlight for the
configured time, following any key press. The timer is restarted at each subsequent key
press. Press CONFIRM to accept the current setting or enter a new value of 0 to 80
minutes and press CONFIRM to complete the setting.

NOTES
If the pump goes into a Low Battery condition, the backlight ‘on’ time is
temporarily reduced to a maximum of 2 minutes for each key press.

If 0 minutes is configured, the backlight is not activated unless the
charger is connected.

If the charger is connected, the backlight is kept on during the entire
POST, but is turned off for 1/2 second at the start of the first
programming prompt.

- 8459 ENABLE DBS PORT

- The ENABLE DB9 PORT option determines whether the DB9 port or the mini-DIN port will
be used as the serial /O port. This option allows one of two possible responses: Y or N.

Y The DB9 port will be used as the serial I/0 port.
N The mini-DIN port will be used as the serial /O port.

NOTE
Replication cables for use with the DB9 port (catalog no. 2M8155) are
available. See Chapter 9 for the replication procedure.

8.4.6 ALERTS Group
The ALERTS group includes the following options:

IDLE ALARM

SET NEAR END
BOLUS COMPLETE
DOSE COMPLETE
VOLUME LIMIT

¢ & 9 o

To select the ALERTS group confirm a Y response to the CONFIG ALERTS prompt.
Unless otherwise instructed, for each option or prompt, press A or V¥ if necessary to
change the response and press CONFIRM to complete the setting. '
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8.4.6.1 IDLE ALARM

The IDLE ALARM option determines whether a PUMP IS IDLE condition will be indicated
by an alert or an alarm. This option allows one of two possible selections: Y or N.

Y A PUMP IS IDLE condition will be indicated by an alarm,
N A PUMP IS IDLE condition will be indicated by an alert.
8.46.2 SETNEAREND

The SET NEAR END configuration option allows the operator to customize <xxMIN alerts
(<xxMIN EMPTY, <xxMIN VOLUME LIMIT, <xxMIN <protocol>).

The pump displays SET NEAR END with a N response. Press CONFIRM to skip to the
BOLUS COMPLETE option or press A or ¥ to change the response to Y and press
CONFIRM to access the settings.

If Y is selected, the pump displays a <xx> MINUTES prompt where <xx> is the current
number of minutes for a <xxMIN alert prior to an EMPTY or VOLUME LIMIT alarm. Press
CONFIRM to accept the current setting or enter a new value of 5 to 60 minutes and press
CONFIRM to complete the setting.

Next, the pump dispiays a <bb> BEEPS prompt where <bb> is the number of beeps for a
<xxMIN alert. Press CONFIRM to accept the current setting or enter a new value of 1 to
15 beeps and press CONFIRM to complete the setting.

8.46.3 BOLUS COMPLETE

The BOLUS COMPLETE option determines whether the BOLUS COMPLETE alert is
enabled. This option allows one of two possible responses: Y or N.

Y Enable the BOLUS COMPLETE alert.
N Disable the BOLUS COMPLETE alert
8464 DOSE COMPLETE

The DOSE COMPLETE option determines whether the DOSE COMPLETE alarm is
enabled. This option allows one of two possible responses: Y or N. '

Y Enable the DOSE COMPLETE alarm.

N Disable the DOSE COMPLETE alarm.
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8.4.6.5 VOLUME LIMIT

The VOLUME LIMIT option determines whether the VOLUME LIMIT alarm is enabled.
- This option allows one of two possible selections: Y or N.

Y The VOLUME LIMIT alarm is enabled.
N The VOLUME LIMIT alarm is disabled.
8.4.7 CLOCK Group
The CLOCK group allows the operator to set the real-time clock.
To select the CLOCK group confima Y response to the CONFIG CLOCK prompt.
The pump displays the time and date in the text field in the following format (typical date
and time):
12.00AM
12/13/95
To set the time and/or date, press EDIT as necessary to select the desired field. The time
and date fields are accessed in the following sequence: hours, minutes, AM/PM, month,

day, year.

Enter new values for hours, minutes, month, day, or year directly from the keypad. Press
A or V¥ to toggle the AM/PM field.

Press CONFIRM to complete entry of the combined date and time.

8.4.8 IDENT Group

The IDENT group allows the operator to select an alphanumeric identifier of up to eight
characters to be displayed following the Power-on self test (POST).

To select the IDENT group, confirm a Y response to the CONFIG IDENT prompt.

Press CONFIRM fo accept the current identifier, or change the identifier as indicated in
section 8.5, Entering Text Data. Press CONFIRM to complete the entry.
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8.5 ENTERING TEXT DATA

The following rules apply for ekntering library names, protocol names and the identifier
(IDENT) field: |

The current character position is indicated by flashing.

A flashing underscore (*_’) character is used to indicate a blank in the current character
position.

The characters A through Z and - are selected by pressing A or V.

The characters 0 through 9 are entered directly from the keypad.

A blank character can be selected by pressing CLR. '

The next character position is selected by pressing EDIT.

NOTE

| Only after identifier changes have been completed should CONFIRM
be pressed. '
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8.6 FACTORY DEFAULT CONFIGURATION

Yes
ANALGESC

Sufentanil | SUFENTAN | MCG/KG/AHR

PROPOFCOL No

Propofol

CARDIO . Yes

Dopamine |DOPAMINE

N -
Vecuronimm | VECURONI | MCG/KGMIN| 0.2 No
NONE Library Selection Option: Enabled
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8.6 FACTORY DEFAULT CONFIGURATION (CONTINUED)

SINGLE DOSE

Setting

MCG/MIN

MCG/KG/MIN
MCG/KG/HR

G/IM

Option Sctting
IDLE ALARM Y
NEAR END 10 minutes

5 beeps

COMPLETE

VOLUME LIMIT

Option

" Setting

B-D®

ImL SLIP TIP
3mL

5 mi PLASTIC
10 mL PLASTIC
20 ml.

30 mL

60 mL
Monojects:

1 mL Plastic

3 mL Plastic
6 mL Plastic
12 mL Plastic
20 mL Plastic
35 mL Plastic
60 mL Plastic
Terumo®

1 mL Plastic

3 mL Plastic

5 mL Plastic
10 mL Plastic
20 mL Plastic
30 mL Plastic
60 mL Plastic

T T T e T L Y

Option

Setting

AS50
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Option Setting
-LIBRARY Y
PROTOCOL Y
MODE Y
MFR Y

PS] RANGE
AUDIO RANGE
RATE RANGE

BACKLITE

ENABLE DB9
PORT
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9.1 GENERAL

The Configuration Replication feature permits duplication of configufation information
between pumps.

The following procedure copies the entire configuration file including protocol libraries and
library access code from one pump (the source pump) to a second pump (the destination
pump).

9.2 CONFIGURATION REPLICATION PROCEDURE

TOOLS REQUIRED:

Small Phillips® screwdriver

Replication Cable {Baxter® P/N 2M8155)
Pen

9.2.1 Setfing up the Source Pump

1.

2.

Ensure that the source pump is turned off.

Remove the DB9 port's cover and connect the replication cable to this port. Secure
the cable with the attached thumbscrews.

Turn on the source pump and allow the pump to go through its POST. DO NOT press
any keys until told to do so.

Press “9805” and aliow the pump to go through the Date and Time display as well as
the Software Version display.

Step through the selections (selecting and confirming N for each) untit CONFIG MISC.
Press confirm to accept the Y response. '

Step through the selections without changing any unti ENABLE DB9 PORT. Set
ENABLE DB9 PORT to Y.

Exit the configuration program by stepping through the remainder of the options. Do
not change any other settings.

Turn off the pump and turn it back on again and allow it to go through its POST. DO
NOT press any keys until told to do so. ' ‘

Read steps 9 and 10 completely prior to performing them. After SELECT LIBRARY or
SELECT MODE is displayed, press “9805”. Have a pen ready.
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10. After the Date and Time display, the S/W Version, Configuration Version and

Configuration Checksum are displayed momentarily. Record these numbers in the
spaces provided on the Data Sheet at the end of this Chapter. The S/W Version is
displayed on line 1. The Configuration Version is displayed on the left side of line 2
and the Configuration Checksum is displayed on the right side of line 2. If you need to
review these numbers again, repeat steps 8-10.

11. Turn off the source pump.

12. Verify accuracy of configuration with appropriate clinical personnel prior to proceeding.

9.2.2 Setting up the Destination Pump

1.

2.

Ensure that the destination pump is turned off.

Remove the DB port’s cover and connect the other end of the replication cable to this
port. Secure the cable with the attached thumbscrews.

~Turn on the destination pump and allow the pump to go through its POST. DO NOT

press any keys until told to do so.

After SELECT LIBRARY or SELECT MODE is displayed, press “9805". There will be
a momentary Date and Time display and a momentary S/W Version display.

When the CONFIG LIBRARY prompt appears on the display, press confirm to accept
the Y response.

At the ENTER CODE prompt, enter the library access code.
At the SELECT FUNCTION prompt, press ¥ until RECEIVE is displayed.

Press CONFIRM. The pump wili display PRESS START TO RECEIVE OR CLRTO
QUIT. DO NOT press any key until told to do so.

9.2.3 Replication Procedure

1.

Turn on the source pump. DO NOT press any key on the source pump. If a key is
inadvertently pressed, turn off the source pump and repeat this step.

After the source pump displays SELECT LIBRARY, press START on the destination
pump.

The destination pump will display UPDATING, while the source pump is displaying
SENDING.
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W
NOTE :
If the LOCK key is pressed on the source pump while sending, the

replication will be interrupted. This will cause a COMM FAULT in the
destination pump.

4. When configuration replication is complete (approx. 2 minutes), the destination pump
will display UPDATE FINISHED.

5. Turn off the source pump.
6. Press CONFIRM on the destination pump.

7. Read steps 7 and 8 completely prior to performing them. After the destination pump
displays SELECT LIBRARY, press “123" (Configuration'Review Mode). Have a pen
ready.

8. After the Date and Time display, the S/W Version, Configuration Version and
Configuration Checksum are displayed momentarily. Record these numbers in the
spaces provided on the Data Sheet at the end of this Chapter. The S/W Version is
displayed on line 1. The Configuration Version is displayed on the left side of line 2
and the Configuration Checksum is displayed on the right side of line 2. If you need to

review these numbers again, turn the pump off, turn the pump back on and repeat
steps 7 and 8.

8. Confirm that the Checksum of the destination pump matches that of the source pump.
This confirms a successful replication.

10. Exit from the configuration review mode. Turn the destination pump off.

- 11, Disconne;:t the replication cable from both pumps and replace the DB9 covers.
NOTES

The library access code in the destination pump wiil now be the same

as the source pump. Also, the destination pump will now have the

DBS9 port enabled. It may be desirable to alter these two settings.

The date and time settings on the source pump are copied to. the
destination pump. :
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m
9.2.4 Error Recovery -

If the destination pump alarms because replication was interrupted, perform the following

procedure.

1'. Turn off both pumps.

2. Turn on the destination pump. Following the POST, the pump will issue a CONFIG
CORRUPT alarm.

3. Press “9805." The pump will present a modified Software Version display. The
modified Software Version display will indicate the Software Version and the first
character of the Configuration Version, followed by a dash (for example, [A-]). The
Configuration Checksum will not be displayed. ‘

4. Atthe ENTER CODE prompt, enter the library access code (the default factory access
code is 0000). Press CONFIRM.

9. The destination pump will automatically select the RECEIVE function and display
PRESS START TO RECEIVE OR CLR TO QUIT. DO NOT press any key until toid to
do so.

6. Continue at step 1 of the REPLICATION procedure.
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m )
9.3 REPLICATION DATA SHEET

SOURCE PUMP ) DESTINATION PUMP
SN Version Conf. Conf. SIW Version Conf. Conf,
Version Checksum Version Checksum

This page may be reproduced.
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10.1 GENERAL

. This-chapter contains detailed descriptions of alert and alarm conditions not listed in the

pump Operator’'s Manual,

10.2 ALERTS

10.2.1 Cal Invalid

Cause: invalid calibration reading
Audio response: single beep

LED response: none

Message duration: 2-seconds

1.

Issued during any catibration if the second reading taken is not smaller than the first, or
if either calibration measurement is grossly out of range. Following the alert the pump
restarts the calibration sequence.

. Issued at the completion of pressure sensor calibration if the force equivalent of the

maximum A/D reading (1023) is not at least 18 pounds. Following the alert the pump
restarts the calibration sequence.

10.2.2 Code Mismatch

Cause: invalid library access code entered

Audio response: single beep

LED response: none

Message duration: - 2 seconds

1. Issued if an invalid library access code is entered following the ENTER CODE prompt

at the start of protocol library editing. Following the alert the pump redisplays ENTER
CODE. '

Issued during the CHANGE CODE function when the new LIBRARY group access code

is entered for the second time and the second code entry does not match the first.
Following the alert the pump redisplays the <code> CODE prompt.

-10-1
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10.2.3 Date Invalid

Cause: realtime clock requires manual setting
Audio response: single beep

LED response: none

Message duration: 2 seconds

Issued following the lamp test portion of the power-on self test (POST), if the realtime clock
has been reset due to 3 power interruption, such as disconnection of the battery or a
CHARGE DEPLETED condition. The alert is issued each time the pump is powered up
until the date and time are manually reentered.

10.2.4 Empty Library

Cause: selected protocol library is empty
Audio response: single beep

LED response: none

Message duration: 2 seconds

Issued during MODIFY PROTOCOL or DELETE PROTOCOL, if the selected library is
empty. ,

10.2.5 Exists Already

Cause: duplicate protocol or library name entered
Audio response: single beep

LED response: none

Message duration: 2 seconds

Issued during the MODIFY PROTOCOL, CREATE PROTOCOL, MODIFY LIBRARY or
CREATE LIBRARY function if the library or protocol name entered is not unique. Following
the alert the pump restores the text field and editing cursor.

10.2.6 Memory Full

Cause: . no space in EEPROM to add new protocot
Audio response: single beep

LED response: none

Message duration: 2 seconds

Issued if all protocol slots are filled when the CREATE PROTOCOL function is selected or
if all library slots are filled when the CREATE LIBRARY function is selected. Following the
alert, the pump returns to the AY SELECT FUNCTION prompt.

A maximum of ten named libraries and a maximum of 70 protocols (total) are allowed.
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M
10_.2.7 Name Invalid '

Cause: “NONE” or all blanks entered for library or protocol name
Audio response: single beep

LED response: none

Message duration: 2 seconds

Issued during the MODIFY PROTOCOL, CREATE PROTOCOL, MODIFY LIBRARY or
CREATE LIBRARY function if all blanks or “NONE” is entered as the protocol name,
Following the alert the pump restores the text field and editing cursor.

710.2.8 No Library

Cause: selected function invalid because no library exists
Audio response: single beep :
LED response; none

Message duration: 2 seconds

Issued if the MODIFY PROTOCOL, DELETE PROTOCOL, MODIFY LIBRARY, DELETE
LIBRARY, CREATE PROTOCOL or VIEW LIBRARY function is selected and no library
has been created.

Following the alert the pump returns to the AY SELECT FUNCTION prompt.

" 10.2.9 Not Empty

Cause; ~ attempt to delete non-empty library
Audio response: single beep

- LED response: none
Message duration: 2 seconds

Issued during the DELETE LIBRARY function if the selected (or only) library is not empty.

Following the alert the pump returns to the AY SELECT LIBRARY prompt.
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10.3 ALARMS

10.3.1 Cal Sensors

Cause: The pump’s calibration data has been corrupted. Indicates a
malfunctioning digital PCB.

Audio response: single beep

LED response: none

Message duration: until <56089> code is entered

issued if the pump detects, during the POST, that any of the four sensor functions has not
been calibrated.

The operator is allowed to enter Calibration Mode by pressing the key sequence 5,0,8,9,
but no other operation is allowed until all four sensor functions have been recalibrated.

Once the pump is in Calibration Mode, only the Y response is allowed at the CAL
DRIVEPOS, CAL SYRNGREC and CAL PRESSENS prompts.

10.3.2 Charge Depleted

Cause: battery voltage below minimum

Audio response: continuous beeps

LED response: - ALERT LED flashes while message is displayed. BATTERY
' LED on continuously

Message duration: until <5089> is entered or power is cycled

Issued following the POST if the pump detects that the battery voltage has fallen below 5.5
V at power up.

Any keypress will terminate the audio portion of the alarm. The pump will respond to all
keypresses with an error beep. The pump will allow the operator to access VB_SENSE
calibration directly by pressing 5,0,8,9.

10.3.3 Comm Fault

Cause: unrecoverable transmission error during configuration
replication

Audio response: continuous beeps

LED response: ALERT LED fiashes while message is displayed

Message duration: until <5089> code is entered '

lssued during configuration replication if the destination pump detects an unrecoverable
transmission error. The pump drops out of replication.

10 - 4
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If the alarm occurs before any data is received, it may be cleared by pressing any key.
The pump returns to the SELECT FUNCTION prompt, and the RECEIVE function may be
selected again.

If the alarm occurs while configuration replication is in progress, a keypress will silence the
audio portion of the alarm only. The text message and ALERT LED persist, and the only
recovery is to cycle power. Further, the destination pump will display CONFIG CORRUPT
following the next power up. A valid configuration must be loaded into the pump before it
may be operated normally.

10.3.4 Comm Timeout

Cause: interrupted data flow during configuration replication
Audio response; continuous beeps B

LED response: ALERT LED flashes while message is displayed
Message duration: until <5089> code is entered

Issued during configuration replication if the destination pump detects an interruption in
data flow for more than 5 seconds. The pump drops out of replication.

If the alarm occurs before any data is received, it may be cleared by pressing any key.
The pump returns to the SELECT FUNCTION prompt, and the RECEIVE function may be
selected again.

If the alarm occurs while configuration replication is in progress, a keypress will silence the
audio portion of the alarm only. The text message and ALERT LED persist, and the only
recovery is to cycle power. Further, the destination pump will display CONFIG CORRUPT
following the next power up. A valid configuration must be loaded into the pump before it
may be operated normally.

10.3.5 Config Corrupt

Cause: library or configuration data corrupted
Audio response: single beep

LED response: none

Message duration: until <9805> is entered or power is cycled

Issued following the power-on self test (POST) if the pump detects during the POST that
library or configuration data is corrupted. Pressing the key sequence 9,8,0,5 is the only
valid operator action.

Also issued if the pump detects corrupted data during protocol selection. In this instance,

the pump will not respond to any further operator action, and will issue a CONFIG
CORRUPT error following the POST on the next power up.

- 10-5
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A CONFIG CORRUPT alarm condition requires one of two remedies: replication of a

complete valid configuration from another pump, or downloading a configuration via the
DBS port. :

If the key sequence 9,8,0,5 is pressed in response-to a CONFIG CORRUPT alarm
following the POST, the pump assumes that the operator wishes to perform a replication.
The pump first presents a modified software version display. The modified software
version display indicates the software version and the first character of the configuration

structure descriptor, followed by a dash (for example, [A-]). The configuration crc is not
displayed.

Next, the pump checks the integrity of the Library Index. If the Library Index data is valid,
the operator must enter the library access code. If the operator fails to enter the code
correctly in three tries the pump restarts the power-up sequence. The pump then
automatically selects the RECEIVE function and displays PRESS START TO RECEIVE
OR CLR TO QUIT. If CLR is pressed, the pump restarts the power-up sequence,

If the Library Index data appears to be corrupt, the pump skips the ENTER CODE prompt
and displays PRESS START TO RECEIVE OR CLR TO QUIT. If CLR is pressed, the
pump restarts the power-up sequence.

10.3.6 Config Mismatch

Cause: configuration type code / software revision mismatch
Audio response: single beep

LED response: none

Message duration: until <9805> is entered or power is cycled

Issued following the power-on seif test (POST) if the pump determines (based on the

configuration type code) that the configuration structure is incompatible with the current
software version.

A CONFIG MISMATCH alarm condition requires one of two remedies: replication of a

compatible configuration from another pump, or downloading a compatible configuration
via the DB port.

If the key sequence 9,8,0,5 is pressed in response to a CONFIG CORRUPT alarm
following the POST, the pump assumes that the operator wishes to perform a replication.
- The pump first presents a modified software version display. The modified software
version display indicates the software version and the first character of the configuration
structure descriptor, followed by a dash (for example, [A-]). The configuration crc is not
displayed. '

Next, the pump checks the integrity of the Library Index. If the Library Index data is valid,

the operator must enter the library access code. If the operator fails to enter the code
. correctly in three tries, the pump restarts the power-up sequence. The pump then
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automatically selects the RECEIVE function and displays PRESS START TO RECEIVE
ORCLR TO QUIT. IfCLRis pressed, the pump restarts the power-up sequence.

If the Library Index data appears to be corrupt, the pump skips the ENTER CODE prompt
and displays PRESS START TO RECEIVE OR CLR TO QUIT. If CLR is pressed, the
pump restarts the power-up sequence.

10.3.7 Fuse Failure

Cause: battery fuse failure
~ Audio response: continuous beeps
LED response: : ALERT LED flashes while message is displayed; BATTERY
_ LED on continuously :
Message duration: until <5089> is entered or power is'cycled

Issued following the POST if the pump detects a fuse failure at power up.

Any keypress will terminate the audio portion of the alarm. The pump will respond to all

keypresses with an error beep. The pump will allow the operator to access VB_SENSE
calibration directly by pressing 5,0,8,9.

10.3.8 Power Fault

- Cause: excess supply voltage
Audio response: continuous beeps
LED response: ALERT LED flashes while message is displayed; BATTERY
LED on continuously
Message duration: until <5089> is entered or power is cycled

- Issued following the POST if the pump detects an over-voltage condition at power up.
Any keypress will terminate the audio portion of the alarm. The pump will respond to all

keypresses with an error beep. The pump will allow the operator to access VB_SENSE
calibration directly by pressing 5,0,8,9. -
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SCHEMATICS AND WIRING DIAGRAMS -APPENDIX A
m

A.1 GENERAL

This appendix contains all of the schematic and wiring diagrams for the pump. A table of
contens for this section is shpwn below:

DRAWING NUMBER - DESCRIPTION
D-AS50-01-350 SCHEMATIC, AS50 PUMP, I/0 BOARD (1 sheet)
C-AS50-01-351 SCHEMATIC, AS50 PUMP, STRAIN GAUGE BOARD (1 sheet)
D-AS50-01-352 SCHEMATIC, AS50 PUMP, ANALOG BOARD (4 sheets)

- D-AS50-01-353 SCHEMATIC, AS50 PUMP, DIGITAL BOARD (5 sheets)
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SCHEMATICS AND WIRING DIAGRAMS APPENDIX A
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EXPANDED 12C MEMORY

SCHEMATICS AND WIRING DIAGRAMS ,
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CIRCUIT BOARD ASSEMBLY DRAWINGS - APPENDIX B
B.1 GENERAL

This appendix contains the circuit board assembly drawings for the pump. A table of
contents for this section is shown below:

DRAWING NUMBER DESCRIPTION
D-AS50-01-350 ASSEMBLY, AS50 PUMP, /0 BOARD
C-AS50-01-351 ASSEMBLY, AS50 PUMP, STRAIN GAUGE BOARD
D-AS50-01-352 ASSEMBLY, AS50 PUMP, ANALOG BOARD

D-AS50-01-353 ASSEMBLY, AS50 PUMP, DIGITAL BOARD
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- REPAIR PARTS . APPENDIX C

M

C.1 GENERAL

This appendix contains a part listing of the components of the pump. There are three part
list types contained in this appendix, by major assembly, alphabetical, and numerical. The
numerical and alphabetical lists are cross referenced to the assembly specific parts list by
figure and index number,

C.2 ASSEMBLY PART LISTINGS

This section contains a part listing by major assembly. A listing of the major assemblies is
shown below:

End Caps

Pole Clamp

Battery

Barrel Clamp Assembly
Cover Assembly

Case Assembly

Upper Plunger Assembly
Charger

* & & o 0 & 2 @
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C.2.1 End Caps

Table C-A End Caps

Figure = | Part Description Baxter® Part Quantity per
ID Number Number Pump
A-1 End Caps, Biack DAS4005481 2
(Standard)
Gray DAS4001481 2
Blue DAS4002481 2
Green DAS4003481 2
Orange DAS4004481 2
Light Blue DAS4006481 2
Light Pink DAS4007481 2
Purple DAS4008481 2

Figure C-A Bumpers
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C.2.2 Pole Clamp Assembly

Table C-B Pole Clamp

Part Description ' Baxter® Part Quantity per
Number Assembly
Pole Clamp Assembly AAS5001500RP 1

The pump is provided with a removable IV pole clamp. The typical usage is for mounting
the pump to a vertical pole. To adapt the pole clamp for use on a horizontal pole, first
remove the pole clamp from the pump. Remove the screw on the back side of the pole
clamp. Remove the jaw portion of the pole clamp, rotate 90 degrees and replace. Note that
it is notched to fit the housing properiy. Tighten the screw and reinstali the pole ciamp.

V4

i

L

P

|
-

|
\o/

Figure C-B Pole Clamp
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C.2.3 Battery Stack Assembly -

Table C-C Battery

Figure Part Description Baxter® Part Quantity
ID Number Number per
Assembly
C-1 Battery Stack Assembly AAS4001552RP 1
C-2 Battery Cover Assembly AAS5001473RP 1
C-3 2-32 x 3/16" Black Pan Head Philips Screws | $023203663 3

Figure C-C Battery
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APPENDIX C

m
C.2.4 Barrel Clamp Assembly

Table C-D Barrel Clamp

Figure Part Description Baxter® Part Quantity
ID Number Number per

Assembly

B-1 Barrel Clamp Assembly AAS5001503RP 1
(Includes items D2-D10)

D-2 AS50 Pump Caution Decal BAS5001010 1
D-3 Clamp Face Decal BAS5001009 1
D-4 Barrel Clamp Face CAS5001453 1
D-5 Molded Lever End CAS4001490 1
D-6 4-40 x 5/16" Flat Head Screw S044005614 1
D-7 2-56 x 3/8" Socket Head Cap Screw S025606600 2
D-8 2-56 x 11/16" Socket Head Cap Screw - 5025611600 1
D-9 Barrel Clamp Zebra Strip A100301249 1
D-10 4-40 Hex Nut N044002665 1
D-11 4-40 x 1/2" Flat Head Screw $044008614 3

Figure C-D Barrel Clamp Assembly
C-5




APPENDIX C

REPAIR PARTS

m
C.2.5 Cover Assembly

Table C-E Cover Assembly |

Figure Part Description Baxter® Part Quantity
tD Number Number per
Assembly
E-1 Cover/Window Assembly AAS5001522RP 1
E-2 2-56 x 9/16" Socket Head Cap Screw $025609600 4
E-3 Plunger Warning Decal BAS5001018 1
E-4 Cover Screw BAS4001653 1
E-5 Digital/LCD PCB Assembly DAS5001353 1
E-6 Electronic Chassis DAS4001410 1
E-7 Analog PCB Retainer DAS4001409 1
E-8 Analog PCB Assembly DAS5001352 1
E-9 Keypad Assembly AAS5001523RP 1
E-10 Conductive Gasket (cut gasket material into 8 | BAS4001486 1
pieces as listed below:)
Quantity Length | Used with PCB Assy:

2 8 3/4" Digital/LCD

2 2 1118" | Digital/lLCD

2 8 3/4" Analog

2 1 5/8" Analog
E-11 Digital PCB Retainer DAS4001408
E-12 Charger Port Decal BAS5001013
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REPAIR PARTS

Figure C-E Cover Assembly _
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C.2.6 Case Assembly

~ Table C-F Case Assembly

REPAIR PARTS

Figure Part Description Baxter® Part | Quantity per
ID Number Number Assembly
F-1 Case/lV Pole Loop/Drive Assembly AAS5001531RP 1
F-2 Battery Warning Decal BAS5001011 1
F-3 10-32 x 3/8" Hex Insert A100301439 1
F-4 RS232 Connector Cover BAS5001475 1
F-5 4-40 x 3/16" Button Head Screw S044003613 2
F-6 Product Code Label BAS5001016 1
F-7 Switch Bezel With Markings BAS5001603 1
F-8 Instruction Decal BAS5001015 1
F-9 RS232 Gasket BAS5001425 1
F-10 Connector Spacer BAS4001622 1
F-11 I/O Board Assembly DAS5001350 1
F-12 Switch Gasket BAS4001015 1
F-13 Switch Retainer Spring BAS4001602 1
F-14 2-56 x 1/8" Socket Head Cap Screw S025602600 2
F-15 2-56 x 1/4" Pan Head Screw S025604652 8
F-16 .036" Stainless Steel Washer A100301429 1
F-17 10-32 x 1/4" Pan Head Screw 5103204613 1
F-18 Overlay Decal BAS4000046 1
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Figure C-F Case Assembly
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C.2.7 Upper Plunger Assembly

REPAIR PARTS

Table C-G Upper Plunger Assembly

Figure Part Description Baxter® Part Quantity per
ID Number Number Assembly
G1 Upper Plunger Assembly AASS5001506RP 1
(Includes items G2 and G3)
G2 Plunger Driver Siide DAS5001455 1
G3 Stepped Pin BAS5001406 1
G4 Plunger Driver Decal BASS5001017 1
G5 Lever Pin BAS5001408 1

Figure C-G Upper Plunger Assembly
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C.2.8 Charger Assembly

Table C-H Charger Assembly

Part Description Baxter® Part | Quantity per
Number Assembly
Charger Assembly CAS4001900 1

Figure C-H Charger

C-11
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M
C.3 ALPHABETICAL PARTS LIST

Description Baxter® Part | Figure | Index | Unit
Number Number{ Number | Qty
.036 Stainless Steel Washer A100301429 F F-16 1
10-32 x 1/4" Pan Head Screw 5103204613 F F-17 1
10-32 x 3/8" Hex Insert A100301439 F F-3 1
2-32 x 3/16" Black Pan Head Screw 5023203663 C C-3 3
2-56 x 1/4" Pan Head Screw S025604652 F F-15 8
2-56 x 1/8" Socket Head Cap Screw S025602600 F F-14 2
2-56 x 11/16" Socket Head Cap Screw S025611600 D D-8 1
2-56 x 3/8" Socket Head Cap Screw S025606600 D D-7 2
2-56 x 9/16" Socket Head Cap Screw 5025609600 E E-2 4
4-40 x 1/2" Flat Head Screw 5044008614 D D-11 3
4-40 x 5/16" Flat Head Screw S044005614 D D-6 1
4-40 x 3/16" Button Head Screw S044003613 F F-5 2
4-40 Hex Nut N044002665 D D-10 1
Analog PCB Assembly DAS5001352 E E-8 1
Analog PCB Retainer DAS4001409 E E-7 1
AS50 Pump Caution Decal BAS5001010 D D-2 1
Barrel Clamp Assembly AAS5001503RP D D-1 1
Barrel Clamp Face CAS5001453 D D-4 1
Barrel Clamp Zebra Strip A100301249 D D-9 1
Battery Cover Assembly AAS5001473RP C C-2 1
Battery Stack Assembly AAS4001552RP C C-1 1
Battery Warning Decal BAS5001011 F F-2 1
Case/IV Pole Loop/Drive Assembly AASS5001531RP F F-1 1
Charger Assembly CAS4001800 H NA 1
Charger Port Decal BAS5001013 E E-12 1
Clamp Face Decal BAS5001009 D D-3 1
Conductive Gasket BAS4001486 E E-10 1
Connector Spacer BAS4001622 F F-10 1
Cover Screw BAS4001653 E E-4 1
Cover/Window Assembly AAS5001522RP E E-1 1
Digital PCB Retainer DAS4001408 E E-11 1
Digital/LCD PCB Assembly DAS5001353 E E-5 1
Electronic Chassis DAS4001410 E E-6 1
End Cap, Black Rubber DAS4005481 A A-1 2
End Cap, Blue Rubber DAS4002481 A A-1 2
End Cap, Gray Rubber DAS4001481 A A-1 2
£nd Cap, Green Rubber DAS4003481 A A-1 2
End Cap, Light Blue Rubber DAS4006481 A A-1 2
End Cap, Light Pink Rubber DAS4007481 A A-1 2

C-12




REPAIR PARTS APPENDIX C
C.3 ALPHABETICAL PARTS LIST (CONTINUED)

Description Baxter® Part | Figure index | Unit

Number Number| Number | Qty
End Cap, Orange Rubber DAS4004481 A A-1 2
End Cap, Purple Rubber DAS4008481 A A-1 2
/O PCB Assembly DAS5001350 F F-11 1
instruction Decal BAS5001015 F F-8 1
Keypad Assembly AAS5001523RP E E-9 1
Lever Pin BAS5001408 G G-5 1
Moided Lever End CAS4001490 D D-5 1
Overlay Decal BAS4000046.. F F-18 1
Piunger Driver Decal BAS5001017 G G-4 1
Plunger Driver Slide DAS5001455 G G-2 1
Plunger Warning Decal BAS5001018 E E-3 1
Pole Clamp Assembly AAS5001500RP B NA 1
Product Code Label BAS5001016 F F-6 1
RS232 Connector Cover BAS5001475 F F-4 1
RS232 Gasket BAS5001425 F F-9 1
Stepped Pin BAS5001406 G G-3 1
Switch Bezel with markings BAS5001603 F F-7 1
Switch Gasket BAS4001015 F F-12 1
Switch Retainer Spring BAS4001602 F F-13 1
Upper Plunger Assembly AAS5001506RP G G-1 1

C-13
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- C.4 NUMERICAL PARTS LIST

C-14

Baxter® Part Description Figure | Index | Unit

Number Number [Number| Qty
A100301249 Barrel Clamp Zebra Strip D D-9 1
A100301429 .036 Stainless Steel Washer F F-161 1

A100301439 10-32 x 3/8" Hex Insert F F-3 1
AAS4001552RP | Battery Stack Assembly C C-1 1
AAS5001473RP | Battery Cover Assembly C C-2 1
AAS5001500RP | Pole Clamp Assembly B NA 1
AAS5001503RP | Barrel Clamp Assembly D D-1 1
AASS001506RP | Upper Plunger Assembly G G-1 1
AAS5001522RP | Cover/Window Assembly E E-1 1
AAS5001523RP | Keypad Assembly E E-9 1
AAS5001531RP | Case/lV Pole Loop/Drive Assembly F F-1 1
BAS4000046 Overlay Decal F F-181 1
BAS4001015 Switch Gasket F F-12| 1
BAS4001486 Conductive Gasket E E-10| 1
BAS4001602 Switch Retainer Spring F F-13| 1
BAS4001622 Connector Spacer F F-10{ 1
BAS4001653 Cover Screw E E-4 1
BAS5001009 Clamp Face Decal D D-3 1
BAS5001010 AS50 Pump Caution Decal D D-2 1
BAS5001011 Battery Warning Decal F F-2 1
BAS5001013 Charger Port Decal E E-12]| 1
BAS5001015 Instruction Decal F F-8 1
BAS5001016 Product Code Label F F-6 1
BAS5001017 Plunger Driver Decal G G-4 1
BAS5001018 Plunger Warning Decal E E-3 1
BAS5001406 Stepped Pin G G-3 1
BAS5001408 Lever Pin G G-5 1
BAS5001425 RS232 Gasket F F-9 1
BASS5001475 RS232 Connector Cover F F-4 1
BAS5001603 Switch Bezel with markings F F-7 1
CAS4001490 Molded Lever End D ~D-5 1
CAS4001900 Charger Assembly H -NA 1
CAS5001453 Barrel Clamp Face D D-4 1
DAS4001408 Digital PCB Retainer E E-111 1
DAS4001409 Analog PCB Retainer E E-7 1
DAS4001410 Electronic Chassis E E-6 1
DAS4001481 End Cap, Gray Rubber A A-1 2

M
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C.4 NUMERICAL PARTS LIST (CONTINUED)

Baxier® Part Description Figure | Index | Unit
- Number Number|Number| Qty
DAS4002481 End Cap, Biue Rubber A A-1 2
DAS4003481 End Cap, Green Rubber A A-1 2
DAS4004481 End Cap, Orange Rubber A A-1 2
DAS4005481 End Cap, Black Rubber A A-1 2
DAS4006481 End Cap, Light Blue Rubber A A-1 2
DAS4007481 End Cap, Light Pink Rubber A A-1 2
DAS4008481 End Cap, Purple Rubber A A-1 2
DAS5001350 IO’ PCB Assembly F F-11 | 1
DAS5001352 Analog PCB Assembiy E E-8 1
DAS5001353 Digital/LCD PCB Assembly E E-5 1
DAS5001455 Plunger Driver Slide G G-2 1
N044002665 4-40 Hex Nut D D-10] 1
S023203663 2-32 x 3/18" Black Pan Head Screw C C-3 3
S025602600 2-56 x 1/8" Socket Head Cap Screw F F-14 | 2
5025604652 2-56 X 1/4" Pan Head Screw F F-15| 8
S025606600 2-56 x 3/8" Socket Head Cap Screw D D-7 2
5025609600 2-56 x 9/16" Socket Head Cap Screw E E-2 4
S025611600 2-56 x 11/16" Socket Head Cap Screw D D-8 1
5044003613 4-40 x 3/16" Button Head Screw F F-5 2
S044005614 4-40 x 5/16" Flat Head Screw D . D-6 1
5044008614 4-40 x 1/2" Flat Head Screw D D-11] 3
5103204613 10-32 x 1/4" Pan Head Screw F F-17 1 1
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PRODUCT UPDATES APPENDIX D

m
D.1 GENERAL

This appendix describes major updates to the pump. The updates are listed by serial

number and/or software revision number of when the change occurred. In many instances
~ a different part number is assigned for compatibility reasons. To ensure proper fit and
operation of parts, make sure that you check all updates that may apply to a particular
serial number. '

CHANGES TO SERVICE MANUAL ARTWORK REV. A INCLUDE THE FOLLOWING:

1. Change in software version from V7.00.04 to V7.01.05. This includes changes to the
Master Processor error codes listed in section 6.4. It also allows the date and time to
be replicated from a source pump.

2. The Factory Default Configuration changed as follows (re;‘er to section 8.6):
2.1 The “LIBRARY” option in the MISC Group changed from Y to N.
2.2 The "ENABLE DB9 PORT" option in the MISC Group changed fromNto Y.
2.3 The IDENT Group identifier changed from "“THANKYOU" to “AS50."

3.  The acceptable occlusion range changed from 13.5 — 17.5 psi to 12.0 — 20.0 psi (refer
to section 4.2).

4. The Molded End Lever design was modified (refer to sections 7.2 and C.2). The
original lever was mounted with a 4-40 x 1/4" flat head screw. The revised lever is
mounted with a 4-40 x 5/16" flat head screw and a hex nut.

5. The recommended battery charge time was changed from 24 hrs. to 16 hrs. (refer to
sections 4.17 and 6.2).




MANUAL REVISION NOTICES
M

APPENDIX E

Revision Date General Description of Changes
0 3/98 Release
A

1/99

Software version and default configuration changes.




