Vital Care™
506DXNTP2 Series
Service Manual

S %Y 85 T FMS,




ST gl LWL

o
-
-
Table of Contents il
—_ -
-
e 177 132 1 QOSSR L i and
VT T UL =111 1 PRI PRSI PR LU iii -
Sarvice/Feturm POlioy e iv -
Section 1 - Introduction _ )
(R1Y: 001 {1511 DUUUUEOPRRpT TR LS D 11 -
Abaut this MANUEAT . e 1-1 -
Equipment Reguired for SEMVICe .. 1-2 i
Field Replaceable ASSemMDHES .o 1-3 -
SYINDDIE «.crerrooe oo crrnarrcecsmnn e 1-4 i
T =3 SRR R 1-5 -
ERCITICE] eeeeeooceeeersareeeeesrsmsans cacmtes s iamssoeseetssnsam s s oo eaaaes 1-6 S
Blood Pressure [NIBP ..ot nsaeens o snssnnre e 1-7 o
TEAUPEIAIUTE ... ovveessveseecssnsserreeeeeessmnr e snnaar oot inrs 1-B 4
P LISE CIRITIELET oo ovvceereeemsramrasenm s ssrnnam s smoo o s 1-8 ot
]y 3T =1 | U P P R R P LLE 1-9 v
Section 2 - Specifications : .
Section 3 - Theory of Operation -
Function DescTiplion . s 31 m
Pulse Oximetry (SpOa) i e e 31 E:
Murn-invasive Blood PreSsure v 3-2 -
[E11575] ' BIF=Ta g1y T S SR PP TTRR 3-4 -
Circuit Descriptions, Main Cirguit Board s 3-8 -
POWET SURPIY oo coccrirariemm e serrn oo cosibsim s s 38 o
Battery CHArger Cirtuit o e 3-B -
Power On INdiGator . v oo mn e 3-8 g
Page vi 506DX2 Series Service Manual Crilicare Systems, Inc.




Table of Contents

Section 3 - Theory of Operation (continued)

T 1T P 3-8
| ow Battery Detector and Watchdaog Circuit oo, 3-8
5%a Analog SURRY i 3-8
SWd Digital Suppiy .. e 3-8
Isotated Supply for Serial Interface ... 3-9
MICrOGaN IOl i e oo e 3-8
Maon-Invasive BlIood Pressure ........nneconmienes 310
RTC OReration ....ccccoieeereesrreeesom s ccccececoeecoresmnsrsnnsan s 3-11
LOD Contrast . 3-11
LED OPeration .. oooooeeeccccssmsmssnnnesimen e e 3-i1
Speaker VotumeTone Control 3-11
Sp0, SeCtON wor 1
Oximeter Instrumentation ... ... 312
Temperature FCB Assemmbly s 3-13
OWETVIEW ..o ceiiirerersmneeemes s cmomn em oeeeeeene s teaenssammrammn s 3-13
N (]2 o =TT s 2 U 313
Temperature Module . 3-13

Section 4 - Testing

Criticare Systems, Ihe. RORDNKZ Series Service Manual Pape vil




Table of Contents

Section § - Calibration and Periodic Maintenance

FOT=| 1141 x= 81 <18 WETTTEE U PO TP S SR EEEEEED 5-1
Maintenancs Schedule s 5-1
Annual Safety TestS e s 5-2
Leakage Current Testing ... 562
CabIQ TEEHNQ oo vaaeeeeecssnnissoemocsmmsmmaas e 5-2
SYSEM TESHNG oo verrncemssmnias s s s 5-2
LOTg TEIMMN SIOTAQE o oroeeriiinnmssmsssen s emsnss s 52
Sardice CHeCkS oo e 5-3

Section 6 - Cleaning and Disinfecting

Cleaning and DisinfeCting ... 6-1
EXEErior SUMACES . i iace cooomminasomooomsins o stasmnna s oo G5-1
THSPIAY oo coeeserroemememsranes ccmsmnars s sms s e g-1

Pulse Cmeter SenBOMS .. e e 6-2

Elood Pressure CUHS L inmrnr e B-4

Temperature Probes i 6-4

Section 7 - Disassembly

G anEral CEUTIOM o avvre oo mmrroocoooirar e e oooottanar s iooosams s 7-1
Back and Front Separation ..o e 7-1
Back BemoVal oo e corserrccesmnns oot anas oo 7-1
Battery Replacement . i 7-2
Battery Bamowval .o s 72
Battery INStallation .o 7-2
Circuit Board BemOVal oo oeeeocsris s e 7-3

Page vili

5OBDXZ Series Service Manual Griticare Systems, nc.




Table of Contents

Section 7 - Disassembly (cont.}

Temparature, NIBP, printer, communication, mainfdisphay ...

B TS ettt 7-3
Printer Bemnoval oot nam e ran e nean ¥-4
Frinter INstallEtiom s e e -4

Section 8 - Troubleshooting

Section 9 - Assembly Drawings, Parts Lists
and Schematics

Crilicare Systems, Inc. S0E0X2 Series Servier Manual Page ix




Section 1 — Introduction

Description

About this Manual

The 506DX2 YitalCare™ monitar is & compact vital signs monitor
that measures the following three critical parameters:

«  Temperature {normal or manitoring mode ]

*  Mon-invasive blpod pressure (NIBP} {oscillometric on
inflation}

«  Dwygen saturation Sp02 (digital)

The 506 DXNTFZ2 has the same features as the 5060DX2, and is
also equipped with a thermal printer to allow printing of vital signs
measuraments and trend data.

NOTE

«  Inthe manual the term "6060X2" refars to either the
A06DXNZ, S0EDXNFP2, S06DXNT2, 506DXNTP 2 uniess
otherwise specitied.

This manuaf contains only the information required to service the
meanitor. For information on operation, monitoring, and setting up
the monitor, consult the Operator's Manual for the S060DX2.

This manual is designed to help diagnose and service the sub
assembly or circuit board level of the S06DX2 and DXNTP
maonitors.

Parts lists and block diagrams hawve been included 1o help the
technician understand how the monitor systems operate.

Criticare Systems Inc. does not intend service to be performed on
the circuit boards by anvone except the Criticare Servige
Crepartment.

Criticare Systems, Inc.
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Introdection

Equipment Required
for Service

The foliowing equipment is recommended (o correctly perform
monitor testing. Al part numbers and cataloeg numbers are 51

numbers unless otherwise noted,

Recommended
Instrument Characterstics
Digrital multi-meter
Test finger sensor
Hypat tester
Capacitor
Power adapter/'charger
Sp0, simuiator
700 ot dummy culf
Manometer
MIBF simulator
Barral. Lemo connector
. Variabde power supply
Powier test cable
Leakage tester
Battery load smulator cable
Temperaturs stmulator
Frequency counter
Csrilloscope
Temperature probe

432 digit

4000 WAL max,
2200 picofarad

A N

[
-

10-15VDGI50 amp

A
R

T00MHZ O battar

—
=

Hecommended
Model

Fluke # 8060A

Cat. Mo, 511 10L
Kikusei TOS B700
Part No. 2000480149
Cat, No_ 908

Cat No. H3AD
Fart Mo. 955134001

Dynatech Culflink
Part Mo, 40009B001

Fabricate - See Secl, 4
Dyma Tech model 232

WAC

C5l cat. no. 444

Page 1-2
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introduction

Symbols The tollowing table expilains the meaning of safety-related
symbols that are used on the front and rear paneis of the
5060 XMT monitor.

Symbrol Means
A Refer to Operator's Manual
tor information
NS Alternating current
1fO Power ON/OFF switch
or— Temperature

i Systolic blood pressure
. Mean blood pressure

- Diastolic blood pressure

[:l / _@ Alarms on/off key

= Sensor off

O Meonatal mode

=z Battery charge low

CTe AC power on

I Do not connect any sensor
= to this connector

- Maoninvasive blood pressure

(MIBF)
‘525”“ MNIBF stop
E} Print

Criticare Systems, Inc. SED X2 Sedes Service Manual Page 1-3




Introduction

Symbols {cont.)
Paper feed

Manual mode

Type CF agquipment

Defibrillator-proof Type CF

IGIRNES

i b equipment
@ MNIBP Cycle
EEEE#HI} E, Recall Memory
C € European Community
Safety Special statements are preceded by the Danger, Waming,

Caution, or Note heading. These statermnents gontain important
instructions which often relate io safety.

A DANGER A indicates probable personai injury

to you or others if instructions are rot followed.

/T\WARNING A ingicates possibie personal injury
to you or others if instructions are not followed.

ACAUTIDN A indicates pussible damage to the

eguipment if instructions are not foliowed.

NOTE s used 1o emphasize important information.

* Underwriter's Laborataries (UL) 544 and the International Blaczotechnical Commission [IEC) 601-1, 2rd edition,
1988 Part 1.

Page 1-4 SORDXE Series Service Manual Criticare Systems, Inc.
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Introduction

Electrical

AWAHNMG A

*  Usge the S0BDXNT patiant monitar only with the supplied
Criticare charger (GS1 Cat. Nos 805 or 908) and power
cord, Use of a non-approved chargar and/or cord can
cause electrical shock hazard to the operater or patient.

* LUse hospital-grade outlets only,

»  Ali devices connected to the S060XNT must be powered
from the same main branch circuit. Failure to comply with
this requirament can cause electric shock resulting in
patient injury or death and/or equipment damage.

*  The SOBDXNT patient monitor is designed to protect the
patient against burns when used properly with HF surgical
gguipment. The cperater must guarantee the integrity of
the HF surgical neutral electrode connection.
Noncompliance could result in burns to the patient.

+« Al devices connected to the S0EDXNT monitor must meet
applicable IEC standards. Connected devices not meeting
these standards can endanger the safety of the patient
ang the operator.

* Do not short circuit the battery terminais! The resulting
high-current discharge can cause burns.

Awnnnme A

= Al accessories { sensors, etc.) connected to the
SOEDXNT monitor must meet appllcable IEC standards.
Accessories not meeting these standards can endanger
the safety of the patient and the operator.

» [Charge the battery COMPLETELY following extended
battery use 1o ensure a fully-charged battery is avaitable
tor the next use.

* Do not use any sensor cables on the S5060XNT monitor if
cable wires are exposed. Doing s0 could create a shock
hazard,

Criticare Systems, ing. E060X2 Series Service Manual Page 1-5




Intredugtion

A CAUTIONS A

* Do not apply more than 5VDC to the connectors on the
monitor's side panel. More than 5YDC can damage the

equipment.

* Remove the main battery before performing any service,
testing, or maintenance procedures.

NOTES

»  The 5060XNT2 monftor complies with leakage current
limits required by medical safety standards for patient
connected devices. However, there is a possible hazard
caused by the summation of leakage currents when
saveral pieces of equipment are interconnected.

Fage 1-§ SOE0X2 Series Service Manual Criticare Systems, Inc.




Introduction

Blood Pressure Griticare assumes no responsibility for any blood
(NIBP} pressure transducers used with the SGEDXNT monitor.

AWARNING A

» Do not use a BF cuff that does not fit the patient.
Accuracy of blood pressure readings depends on using a
properly sized cuff. The Armerican Heart Association
recommends that the width of the cuft should be gither
40%; of upper arm circumference or 213 of upper arm
length.

+ |f a patient experiences & sudden dramatic drop in hloed
pressure, the monitor may not detect the pressure on the
first attempt. The monitor will detect the change after
additional attempts.

« The accuracy of NonN-iNvasive blood pressure readings
may be adversely afiected by the presence of agents
which alter the patient's cardiovascliar dynamics.

«  The sensitivily of invasive and non-invasive blood
pressure montering may be atfected whet used on
patients with intra-anric balloon pumps.

. Interference or errors in readings may be caused by the
presence of electrocautery or diathermy interterence.

« He syre to set the monitor to the correct patient mode
{necnate or adult} before menitoring each patient. When
monitoring neonates, remain present to observe the first
NIBP measurement to ensure that the PonItor s
functicning as intended.

Temperature

Awnnnms A

« Use a new temperature probe cover for each patignt. If &
new temperature probe cover is nat used for gach patient,
disease or infection could result.

Critizara Systems, n¢. EOEDXS Senes Service Manual Page 1-7




Introduction

Pulse Oximetar

/N WARNING A

The pulse oximeter sensor could cause skin irmtation and
pressure necrosis. Inspect the pulse oximeler sensor site
every two to four hours. Move the sensor to a different
location if any skin imitation is present.

The pulse oximeter sensor is ight sensitive. Too much
ambient light makes it impossible for the system to
provide accurate readings. The system provides a high
ambient light alarm when it is necessary o shigld the
sensor from extraneous light sources such as
phototherapy ght or infrared heating lamps.

Do not tape over the pulse oximeter sensor housing.
Taping over the housing could cause injury and sensor
tailure due to excessive pressure. If the sensor needs 1o
be secured, place lape over the cable, immediately behind
the sensor.

Do not connect any patiant sensor to any connactor other
than its inlended connector. Patient injury may result.

Do not place the pulse oximeter sensor on the same
extramity with the blood pressure cuff or an arterial ling.
Flace the pulse oximeter sensor on the side of the patient
opposite the blood pressure cuff or an arterial line, The
ccciusion of the blood flow during ood pressure
determinations could affect saturation readings.

Page 1-8
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traduction

General

Awnnmmﬁ A

A possible explosion hazard exists. Do not use the
SOGDXNT monitor in the prasence of flammable
anesthetics. The S06DXNT monitor is not suitabie for use
in the presence of a tlammable anesthetic mixture with air,
oxygen, of nitrous oxide.

Explasion hazard! Keep lighted cigareties, sparks, and
flames away from the battery.

The battery contains sulfuric acid electrolyte which can
cause severe burns and eye damage, as well as iliness
from sulfur oxicte fumes.

Do not crack, cut, burn, or dissolve {with solvents) the
battery case. Damaging the battery case can cause the
release of sulfuric acid. if sulfuric acid is released from the
battery, wear eye protection and rubber gloves to handle
the battery, and use a solution of baking soda in water 1o
neutralize the sulfuric acid.

A possible burn hazard exists. Use care in operating other
equipment {=.g., ESU} on the patient while the patient is
connectad to a patient monitor.

All accessories connected to the S0BDXNT monitor,
including SpQ, sensors, blood pressure cuifs, temperature
probes, [F0 connectors, or any other accessories, must
comply with all applicabie UL {Underwriters Laboratories)
standards and IEC standards for such products.

A CAUTIONS A

Dio not store equipment at extreme temperature. Storage
temperature should be -5 to 50° C (23 10 122" F).
Temperatures exceading these limits could damage the
system.

Faderal {LUSA) law restricts this device to sale by or on the
order of a physician.

A CAUTIONS A

Criticare Systemns, Inc.
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introdustion

= Do noi stretch sensor cablas, Store cables carefully after
forming them into loose loops. If cables are stratched, '
electrical falures could result.

= Do not press on the keys with surgical instruments or
other tools. Use only your fingertips to press on the keys.
Sharp or hard objects could damage the keys. !

«  Environmental hazard! When reptacing the hattery, '
dispose of the old battery with automotive battery serap in
accordance with local and federal laws. Do not incinerate.

NOTE

* Excegsive amounis of motion at the sensor sites coutd
cause errors in readings. Take new readings when motion !
has stopped, or move the sensor 10 another site.

=  Equipiment accuracy at extreme temperatures could be
affected. For optimum performance, operating
arvironment should have a room temperature of 10-40° G !
{(50-104* F) and a relative humidity of 15-30% (non- |
condensing).

= The rechargeable battery is a sealed lead-acid-type
battery and is totally maintenance free. If the battery !
hecomes defective, it should be replaced (see the Battery \
Replacemsnt Procedure in Section 7 -- Disassembly). '

Page 1-10 SUBDXZ Saries Sorvice Manual Criticare Systems, Inc. !
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Section 2 — Specifications

Specifications

Pulse Rate Dispiay

and Alarms
Source:
Resolution:
Range:
AcCUracy:
Mon-Invasive
Blood Pressure
Technigue:

Pressure Range:

Maximum Inflatien
Frassure:
ACCURACY:

Measurement Cycle:

Automatic Measuremeant
Cycles:

Oxygen Saturation (Sp0.)
Averaging Time:

Search Time:

Sensor Type:

Range:

Resclution:

Acturacy:

Method:

Temperature
(SOBOKNT anly) Range:

Sp0, or MIBP

1 BEM

20-300 BPFM

Greater of £1% or = 1 EPM
Unspecified for <40 or =280 BFM

Automatic oscillometric upon inflation
Adult mode: 30300 mmHg
MWeonate mode: 30-150 mmHg

300 mmHg Adult, 150mmHg Meonatal
Greater of £2% or £2 mmHg over ull

range

=40 se¢ avg. {0-300 mm Hy: Standard Adul
Carfi

2.3.5, 10, 15, 30_ 45 or 60 minutes; 2 o
4 howrs.

STAT function iniiates 5 minutes of
consecutive MIPB measurements

Selectable. 3, 6, 9. 12, 15, 18, or 21 seconds
Sefectable, 10, 20, 30. or 40 seconds
Reusable or disposable

1-89%

1%

* 2% [T0-99%0); £3% (40-60%);

unspecitied Below 40%

Gual-wavelength LED

MNgrmal mode: 32.2°C o 42.2°C
(20.0°F to 10B.0°F)

Monitor mode:  26.7°C t 42.2°C
(80.0°F to 108.0°F)

Resclution:  +0.1°C {0.2°F)
Acturacy.  +0.1°C {+0.2°F) When fested in &
calibrated water bath {in monitor moda)
Criticare Systems. Inc. 5080%2 Series Seryice Manual Fage 2-1




Spacifications

Specifications
(cont.)

Power RAequirements

AWARMNG A

* Do not connect the monitor directly to any external powet

source!

» In order to ensure compliance with applicable IEC
standards, use only the CS1 Cat. No. 905 or 208 charger.

Chargerftransformer.
Charger Input Pating:

Operating Environment

Temperature:
Humidity:
Almsspharic Presstine:

Gal Mo. 8082 110 to 120V ", S060HZ
Gak Mo. 8057 225 to 240V ", S0680Hz

10° 10 40° C {507 to 104° F)
15 to 90% (noncondensing)
519 to 775 mmHg (825 to 1033hPa)

Transport 2nd Storage Envirgnment

Tamperalture:
Hurmiclity:

Atmospheric Pressure:
Siorage Temperature:

Cispiay
Type:

Printer
Printer typa:
Print speed:
Prind resolution:
Faper typs:

System Qutpurt

Dinital (to serial prinker,
to computer}:
Analeqg output:

Battery

Type:

Rating:

Life:

Recharge Time:

Physical

Size:

Weight:

510 505 C IR 0 1227 F)

15 to 90% (non condensing}

619 to 775 mmHg (825 to 1033 hP}
207 o 50°0 (-47 0 122°F)

LCD . LED

2" [d6mm) direct thermal

45 characters / sec

BY %192 Hdots [ ling

53 mm thermai paper, C51 Cat. No. 553

CHM-5
[MN-8 forchannel A or B (select ane). = 1V
range

Rechangeable lead-arid {sealed)

gv.4 A-H

fi to B hours

6 hours to 100% capacity [S0EDX Series)
§ hours to 100% capacity (506DY-2 Saries)

6T HxE125" W x6125° D
{17.15cm M x t5.56cm W x 15,56 ¢m O}
4.4 ks, 2.2 k)

Page 2-2
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Specilications

Specifications
{cont.)

Classifications
Type of Protection:
Degree of Protection:

Protection Against Liguids.
UL File Number:

Deqres of safety of application
in the presence of a flammakle
anesthetic mixturs with air or
with nitrous oxide:

Mode of operation:

Class || Equipment

Type CF Equipment {Spl,, lemperature)
Type GF Equipment, Defibrilator-Proot
{MIBF anly)

tP¥ 1 rating, Drip-Froof Equiprnent
E111532 Youlume 1, Seclion 11

Equipment not sitable for use in the
presence of 4 flammable anesthetic
rmixture with air or with oxygen or
nitrgus oxide.

Continuows eperation

NDTE

« Al specifications are subject to change without notice.

Criticare Systoms, Inc

S060X2 Senes Service Manual
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Section 3 — Theory of Operation

Function Descriptions

Pulse Oximetry The percentage of oxygenated hemoglobin is determined by
(SpQ,) using principtes of spectrophotormetry. The sensor consists of

LEDs and a photodetector. The LEDs emtt two specific
wavelengths of light {red and infrared}. The light waves are
baamed through the patient tissue. One waveiength is absorbed
more by moleculas of hameglobin that are combined with oxygen
molecules {oxyhemoglobin}. The second wavealenpth is absorbed
mere by molecules of hemoglobin that are not combined with
axygen {deoxyhemoglobin, or reduced hemoglobin). The
photodetactor measures the portion of each wavelength that
passes through the patient tissue and is not absorbed.

When measuring Spll,, the following are known:

»  The relative amounts of each wavelength {red and
infrared) of light received at the sensor

»  The rate at which oxyhemoglobin and decxyhemoglobin
absorb these wavelengths

From these values, the amount of axyhemoglohin and
decxyhemoglobin present in the bloodstream can be determined.
This makes it possible to calculate the percent of oxygenated
hemoglobin (Spl,} by using the {ollowing formula.

Oxyhemogiokin
Crxyhemaglebin + Deoxyhemoglobin

% oxygen saturation =

Dyshemaglobing, such as carboxyhemoglobin and
methemoglobin, are not directly measured and are not factored
into the measurement.

Criticare Systems, Inc. 5060X2 Sernes Service Manual Page 3-1




Theory ol Oparation

iNon-Invasive Blood
Pressure

Tho S060X2 monitors determing non-invasive bicod
pressure automatically using oscillometry. The oscillometric
method detects volume displacements within the artery and
senses pressure variations within the bigod pressure cuff,

The S06DX2 monitors measure pressure changes in a standard
blood pressure cuff while the cuff is being inflated. An average
measurament on a still patient takes less than 40 seconds. At the
end of each measurement, the cuff automatically deftates. The
maonitor will autermatically attempt a second measurement if il
cannot calculate a blood pressure on the first inflation {with no
displayed error message).

CUFF PRESSURE AND INFLATION RATE

The blood pressure module works in either adult or neonate
mode. The maximum cuff inflation rate is 15 mm Hg/sec. The
maximum allowable cuff pressure is 300 mm Hg for adult mode
and 150 mm Hg for necnatal. Cuff pressure is allowed to remain
ahove 300 mm Hg for a maximom of 2 minutes. The monitor
automatically deflates the cuff if the time limit is viclated. It
contains hardware protection for overpressure conditions,
pressure transducer failures, or microprocessor failures.

DESCRIPTION OF NIBP MEASLUREMENT CYCLE

{Soe Figqure 3-1.) As the cuff pressure approaches the diastolic
pressure of the patient, the cuff pressure wavelorm begins to
indicate the pulse waveform. The cuff pressure at this point is
equal to the patient's diastolic pressure, which is stoavad by the
monitor. As cuff pressure continues to increase, the pulse
waveform (as measured from BP cuff pressure fluctuation)
becomes stronger, reaching its maximum at the patient's mean
arterial pressure (when cuff pressure=mean BP). The monitar
stores this value as mean pressure.

As culf pressure increases further, it approaches the patient's
systolic pressure, and the cuff pulse waveform decreases in
amplitude. The cuff pulse waveform disappears at the point where
cuff pressure is equal to the patient’s systolic pressure. When the
monitor datermines that the cuff wavetorm has decreased to zero
amplitude, it stores the cuff pressure value as the systolic
pressure, and releases the pressure from the cuff, This typically
ocours at about 10 mmHg over the patient's systolic pressure.
The cuff then rapidly deflates,

Page 3-2 506DX2 Series Service Manual Criticare Systems, Ing.
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Theory of Gperation

Non-invasive Blood
Pressure {cont.)

: B P, Gt Srflation
140 —3 Presure
{5hgwit dunng

0 adlalinng
120 —

110 =

—— — Eyatalic Fressune

Adual Blood
Pressurs Wiraebatnn

\
o S0 |
E BD ; ! - — Dmwywwlic Pressarg
£ . . i
c TO0— * : ' !
C . k L]
T Ao ; : ! : :
2 ; : ' " —am—- [l delladas apidly
B oo | , : . . aker montor determines
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! 1
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- ! Trm%
i
1
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1
r
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Fressuna Progsure Poies e

Figure 3-1. NIBP Cuff Pressure and Pulse over Time.
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Theory of Operaticn

Block Diagrams

Figures 3-2 through 3-3 are block diagrams of the 0602, Figure
1-2 is a system-level block diagram of the S06DX2. Figure 3-3 is
an overall hardware block diagram of the 5060X2. Figure 3-4
depicts the Main Board, Display Beard, and Spl, Board gircuits.
Figure 3-5 illustrates the Blood Pressure Board circuits.

CIEA_ A
FONZH FRH

WA CRU Rl

RMESE

LTINE

nEr
MOZULE

i

Figure 3-2. 60BDX2 System-Level Block Diagram.
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Theary of Operation
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Figure 3-3. 506DX2 Hardware Biock Diagram.
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Thaory of Operation

Figure 3-4. Main/$p0, Board, Hardware and Circuit Block Diagram
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Theuory of Operation
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Theory of Operation

Circuit Descriptions
Main Circuit Board
Fower Supply

Battery Charger Circuit

Power On indicator

ON/OFF

The power supply for the main board is derived from the battery or
from the hattery charger unit, if it is connected to the monitor. The
charger provides approximataly 12 - 16V DO, and can supply a
peak inrush current exceeding @ amps at start up. It can provide
up to 1.6 amps continuous DC current. D27 and 18 are two
diodes that allow the power sources to be connected to the power
switching transistors {16 and Q18 acting in parallel. The battery
charger, if connected, has the higher voltage that gets connected
through D27. In this case, battery is disabled by M8 acting in
reverse bias mode. However, if the battery charger is removed or
if the mains power turns off, then X8 gets a forward bias and
takes over for & smooth transition. For high-load conditions, both
the battery charger and the battery may be active for a shont
periad, if the circuit voltage drops below the battery voltage by 0.8
V., +BATT the alarm will appear.

The sircuit elements arg D9-D12, Fuse F2, 013, €15 and 24
with its associated control elements. Tha charger U24 is enabled
whenever @15 is Wirned on, allowing a ground connection to 1124
pin 6 and also io RES2 and C55. This happens if a2 charger voltage
i available at the power input connectar.

Charger IC U24, senses the current through R77, R78, and the
battery voltage to suitably adjust the current through {313, The
battery charger has two modes. One is the bulk current charging,
which can be up to 670 mA, when battery level is low. The second
mode is the trickle charge mode where the battery leveal is close 1o
fully charged condition and the current drops 1o a trickle of a few
milliamps. Fuse F1 protects the battery from excessive currents
and shorts at the |oad point.

Connecting the battery charger to the power input tums on the
grean LED at the front panel indicator via the signal path CG LED
connected to test point TPE through B¥5. Thus the green LED at
the front pangl indicates that the battery charger is active and
conneacted, but is not a direct indication that the battery is baing
charged.

The monitor is tumed on/off by the front panel power control
switch. This circuit consists of U7 and a flip-flop US thal can siore
the on/off status. This part of the circuit requires a +5 volts supply
all the time and is derived from the voltage used for kegping the
trend data nonvolatite, This is the +5B supply derived directly from
+BATT through LI26 at test point TP15.
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Theory of Oparation

Low Battery Detector
and Watchdog Circuit

5Wa Analog Supply

5vd Digital Supply

Isolated Supply for
Serial Interface

Microcontrolier

The monitor can be turned off automatically under two

conditions. The first case cccurs when the CPLU does not continue
to provide a watchdog pulse for more than 1.6 seconds, For this
condition, the watchdog US pulls pint 8 low s¢ that flip-flop U5 is
cleared. This causes the monitor to shut off by switching off
transistor @168, The second case occurs when the monitor
operates from the battery without the charger plugged in, and the
battery voltage goes low below 5.6 Volts, For this condition UG
detacts the power failure and pulls down the voltage at pin o, 5¢
that )5 is cleared and Q16 is switched off.

UZ25 is low-drop linear regulator providing +5 volts for operating
U113 (TP14}. The -5 volts at TP16 also is meant for operating U13.

All digital circuits are operated from this supply, which is derived
from U2, a low-drop linear regulator,

The analog output and central station serial interface

circuitry operates on an isolated power supply of +/- 5V derived
through magnetic coupling across the isolation barrier.
Transformer T1 is operated from a +50 supply and swiiched at
approximately 160 kHz by transistor Q1 whose gate is controlled
by an oscillator circuit formed by U8, RS, 19, and C5. D2is a
clamping zener dipde for clamping reverse spike voltages due to
switching. D1 and G15 forms half-wave rectifier element 1o
provide unregulaied supply voltage. Regulator US provides a low-
drop +5 volis output.

Microcontroller U3 is a microcontroller which can be configured for
different acdress, data, and inputfoutpul states. It has internal
timers that can be configured as free-running timers or as
courters, This micrecontroller is hardware-configured for mode 1
at pins MDO, MD1, and M2, which means it can access upto 1
ME address space and 8-bil data elements, and is configured by
the software to select blocks of 128 Kb address space through
signal pins C50 to CS7. These ping come as mput pins {@xcepting
C50), prior to getting programmed as chip sefects, so that pull-up
resistors are provided for power-up state or resel states,

Cnticare Systems, ng.
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Theony of Dparation

Fort 4 is configured on power up as an output port for controlling
finger sensor LEDs (RGATE, IRGATE}, and DEC101 {U13). Other
signal ping on port 4 are connected to 13 for initializing and
controlling U132 along with pin 2 which is programmed to output a
burst of 21 DMA clocks for every sample converted by U13, for
reading out the data serially via U10. U10 is a serial shift register
clocked by the DCLK signal and read out by the /RDOXY signal
decoded via 1M1. U1 and U3 are decoders that allow all relevant :
operations to be read as memory locations. These include, LD, |
7-segment LED controllers, oximeter sensor LED current level

DAC, real-time clock control, printer motor control, and audio '
voluma control |

U18 is a flash EPROM of 256K KB capacity. It can be written into f
through the use of necessary software after activating the i
MFLASH control signal connected to U3 pin 67. U8 is a SRAM of

capacity 128K and is nonvolatile, being backed up by a +5B volts {
derived from battery via U268 This stores all systemn configurations i
previously selected. All trend data collected is also storsd have

untii erased by menu contrel. The data contents are lost upon |
removal of battery connections ta the main board. i

FPage 3-10 S0B0XZ Series Service Manual Criticare Systems, Ing.

A A A i R PR B A R A A S R e s PR A S A G e am am ame e




Theery of Operation

RTC Operation

LCD Contrast

LED Operation

Speaker Yolume/

Heal-time clock operation ts supported by 15 and cperates on
+58 trend memory voltage for nonvolatile operation. Once
initialized, accurate time and calendar information is maintained
by crystal controlled operation of U15. All data are read/written via
data bus with the halp of DS (data strobe) and AS (address
strobe) signals available at U9 decoder. All data is initialized at
the start up. All timer data is iost if the battery connection is
rernpved, and will need to be manuaily entered again on power

up.

U19, U232 and associated compuanents form the LCD contrast
contrel elements and the contrast level is controlled by U3 ping 19
and 12 named as signals CONCS and CONUW/D respectively. U11
is a digita! potentiomstar, having memory for the previous set up,
which is loaded trom U3 control initiated from software menu
control. The setting allows contrel over current flow through R&3
and consequently over the contrast voltage at the output of U23.
Voltage can be varied between (-2.5V to obtain optimum contrast
on the LCD display. Gonnector J3 pin 3 connects the signal to the
LCD module.

All numeric data displayed on the front panel ¥-segment LEDs
fe.g., heart rate, pulse rate and blood pressure systolic, diastolic
and mean values) are controlled by U2, U317 and U38 under the
supervision of U21 and hardwired to the display board via the J12
and J4 connector. Decoder U1 foads the data to be displayed first
into the latzh U2 and transfers the same to one of the LED
contraller ICs, U30, U31, or U3B. The data contains relevant
information for displaying the digit position and the numeric value.
The digits that are alterad by U3, are displayed by U30, U31, and
U3g at a rate that avoids flicketing .

U411, U20B, 06, and Q8 with associated elements form the audio

Criticare Systems, Inc.
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Theory of Qperation

Tong Control

SpO, Section

Oximeter
Instrumentation

volume control. U11 is a dua! DAG that is loaded with volume
level data via the data bus by U3 using decoder U1. When the
speaker is activated, the amplitude of current through the speaker
is controiled by the DAC via 38 and Q6. The tone generated try
the speaker is controtied by U34 pin 4 which is programmed to
output 2 PWM signal using its internal timer characteristics. The
tone frequency therefore can be set by the software on the fly to
generate tones far beat rate, pulss rate or alarm tones of various
frequencies to conform to the requirements. The speakeris
turned onfoff at this tone frequency while the valume level is
controlled by Q8 current pumping.

The Sp0, is measured using Criticare's Digital Qximetry™. This
circuit design is propristary to Criticare Systems, Inc.

U113 is a sigma delta converter at the heart of oximeter
instrumentation. It is a charge digitizing 1C with 20-bil resalution
that is connected to the photasensor for oximetry operation. The
unipolar input to 13 is generated by the photodetector part of the
finger sensor. lts parametars are initialized by the microcentroller
for optimum oversampling frequency and digital filtering to reduce
system noise. It is operated in non-gontinvous mode for acquiring
pulsed oximeter data. The rate of acquisition limits the data
bandwidth. It outputs a 21-bit serial bit data under the timing
control of U3, Hesistors A37 and R38 allow proper current
limiting to reatize the range of signal input not exceeding 0.5 uA
and 500 millivolts full scale. L4 provides a 2 MHz clock for
operating U30. U32 allows synchronizing the clock for a start of
data operation via the /FI}5 signal, which is initiated by U3 signal
FOSST at pin 107, programmed as a limer pulse operating at the
data sample rate.

Page 3-12
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Theary of Operation

Evary time the data conversion is over and /DVALID signa
becomes availaple at U13 pin 15, the data overflow error
information is stored in 12 and interrupt is created on pin 25 of
U3 pregramimed to receive the IRGS interrupt. This interrupt
internally initializes its imers to output a burst of 21 clocks in
LA fashion via signal DCLK pin 2. This clock allows U30 10
output a series of 21 data bits serially into U140, a serial-in,
parallel-out register. The data from U10 is read by the DMA
operation into 21 locations of the memory to collect all the data for
further processing.
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Theory ot Operation

Temp.
PCE assembly
Cverview
NIBP Board

Temperature Module

The 506DX2 Temperature PGB assembly has one funtional
block. A description of the Temp function follows.

The power supply for the entire temperature operation i5 derived
from the supply available on the motherboard of the S060X2 unit,

The 506DX2 M{BF moduie contains all necassary elsctronics to
allow the main board to control and take non-invasive blood
pressure readings. The NIBP board contains the following:

»  NIBP cuff interface (pneumatic connaclion}.
+  Cuff pressure detection, amplification and filtering.

» |nflationsdedflation control including pump and valve
control.

» Owerpressure protection electronics.

»  Extended duration overpressurs protection electronics.
The 506DX2 temperature medule uses a thermmistor in the tip of
the probe to sense heat. This causes a change in the resistance
of the thermistor {inverse and non-linear). The thermistor is part
of a resistive voltage divider that feeds inte one of the muliiplexed
inputs of the A/D converter U1, The resistive divider consists of
H4 and the probe. Dt and D2 protect the mnput of the A/D trom
ESD damage. The temperature probe has a loopback wire on its
plug going from pins 2 t¢ 5. By monitering the PREDICT signal,
the processar can determine when a prabe is inserted. 51 is
used to indicate to the processor when the probe is msarted into
tha probe watl.

U1 is & 20 bit sigma-delta A/D convarter with built in ealibration
and signal conditioning circuitry. Each time the probe is plugged
into the unit, the microprocessor issues a command to recalibrate
the A/D. The timing of L1 is driven by a 10 MHz cloci
{ADC_CLEK), which is generated by processor U3 on the main
board. The microprocessor communicates with U1 over a
synchronous serial bus. consisting of RX0 {output of A/D), TXO
{input to ASD), and TCLK fserial clock). When a conversion is
complete, the A/D responds by driving DRDY low. DRDY going
low generates an interrupt to the micreprocessor. U1 generates
its own reference voltage +2.5 REF. U2, U3, and digital sections
of U1 are powered by +50, which is generaled on the main board.
L1, £13, €14, and C15 are used to filter the supply for the analog
portions of the circuitry.
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Section 4 — Testing

el

— e —L 00
A o o2

14,
1%
16.
17.

18.

1. Purpose

The purpouse of this procedure is to provide a method of

tesling the 50602 monitor.

2. Assaciated Material

Hecommended
Modal

Fluke # 8060A

Cat. No. A13-10L
KikusLi TOS 8700

CSI P 20004801 &
zat. Mo. 908

Cat. No. H13AD

51 P/f 55513400
Seba or ey
Cymatech Cufflink

CSI PN 400098001
Healh or equiv.
Fabricate - Sea Sect. 4
Dyna Tech Model 232 or

equiv

ALARLS Cat. Mo, 193737
B and K or equiv.
100MHz or betler
Tektronics ar equiv.

Cat. No. 244

Aecammended
Instrument Characteristics
Brgital Mult-Meter 4'z Digt
Test Finger Sensor
Hypot Tester 000 VAG max.
Capacitor 2200 picofarad
Power AdapterCharger
5p0, Simulator
700 ¢ Durnimy Cuff
Manomater
HIBP Simulator
Bamed, Lemc Connector
. Variable Power Supply 10-15¥DC/S0amp
Power Tast Cable
Leakage Tester
Battery load simulator cableFabricate - See Sect. 4
Probe Simulator
Frequency Counter
Dstilloscope
Temp Probe

Criticare Systems, Inc.
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Testing
3. Follow manufacturers procedures when using test
equipment.
LEAKAGE PERFORMANCE =1
4.0  When using the Dynatech 2320, perform the selftest |
on the unit. If the ge'f test fails, don’t proceed with this ﬂ
test. )
a. The cover should stay on fur tho leakage tests, |
Performm a self tast on the Dynatech 232D, Tum on -
the unit. Sat the MODE switch to SELF test. The
dizplay should read 1000+~ 20 and the CUR- ]
RENT SQURCE ACTIVE lamp should be o,
Caution, if these conditions are not met, do not o
continue with the leakage test, ]
b. Selthe MODE switch on the Dynatech to L1-L2. =
The digplay should read 110 to 120 VAL, Setthe L
MODE switch to L1-GND. The display should read
no more than 5% of the previous line voltage L
measurement. Set the MODE switch to -
LZ-GMEB. This reading should be the same as the
tirst reading, +- 5 VAG. [ ]
41 Setthe MODE switch to CASE LEAKAGE/GROUND L on
CONDUCTOR. Farform the following leakage steps. g
42 MNomal Polarily (=5S0uf}
43  Reverse Polarity (<50uA} L 2
4.4  MNormal Polarity, Open Neutralt {<50uA) =
4.5 Reverse Polarity, COpen Meutral {<50uA)
45 Nomnal Polarity, Open Ground {<50uA} L o
4.7 Reverse Polarity, Open Ground {<50uA) o
4.8 Selthe MODE switch to ECG to GROUND and the
LEADS switch to ALL. [
489 EPOZ l[eakage (<10 uA) e
NOTE L
* (Ground Resistance is not required for this instrument. 2
[ -
o
A
ipa
=
[ ]
[
P
o™
o~
P
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Testing

COMPUTER SP0O2 SIMUL ATOR PERFORMANCE

410

Varify the EUT oparates correctly with the computer
02 Sat'Pulse simulator. The heart rate should read
180 +/- 3 bprm. If the unit fails only one level, rerun and
pass the unit it it passes the second tima.

Level Saturation(%) Limits(%&)
1 03 97 -89
2 95 04 - 98
3 a0 88 -92
4 7 76 - BO
5 61 58 - 64
G 52 49 - 55
7 A0 37-43

POWER SUPPLY PERFORMANCE

4.11

412

413

414

415

4.16

417

418

4.18

Verify the current draw is less than 200 uA when the
EUT is “off".

Verify the curment EUT draw is less than 500 mA at a
+6.5¥DC input voltage while running without the NIEP
pLUMP Tunning.

Verify the green AC LED lights up a AC power symbol
on the front membrane when a4 CAT. 908 or CAT. 805
charger is plugged into the AT connector.

Verify the EUT powers up on AC only with a Cat.
141886 charger.

Verify the EUT powers up on DC only with a +6.5VDC
input voltage.

Tum voltage down to (5.9vdc) to Verify a yellow LED
flashes an and off, lighting up the low battery symbel
on the front membrane.

Turn RT1 clockwise all the way. Turn voltage down to
5.53vde. Turn RT1 counterclockwise unti! unit shuts
off.

Verify the Bulk charge is BE0mA +f- 5%, by inserting an
amp meter in serigs with a fully drained battery.

Verify the fioat or trickle charge is less than 100mA by
inserting an amp meter is s&ries with a fully charged
battery.
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Testing

SPO2 PERFORMANCE

420 Verify “SPO2: NO SENSOR” message is displayed
when there is nothing connected to the SPO2 connec-
tor.

421 Verfy “SPO2 : SENZ0OR™ message is displayed when
the finger sensar is plugged in, but with na finger
inserted in the sensor.

4.22 Verify "5F02: HIGH AMBIENT” message appears by
introducing a higher than normal ameount of ambient
light on the SPO2 sensor detector,

4.23 Using a SPO2 finger sensor, verify heart rate and
piythesmograph operation displayed on the LED's
within 15 seconds. Verify no SPO2 error messages
appear {atarm viotations may occur depending on
individu&l readings and monitor set-up}.

SPEAKER PERFORMANCE

4.24 Verify the speaker produces audible alarm tones that
can be adjustad via the software.

4.25 Verify that analog channels A and B are set to "TEST
MODE". Adjust RT2 so U121 is 1.000VDE +/-
005YDC and adjust AT3 s0 N 2.7 is 1.000V0DE +/-
005VDEC.

425 Check U84 for clock signal of 100Khz = 10%.

427 Verify the 10-segment green LED bar graph displays
the relative strength of the pulze by lighting a propor-
tional number of LED segmeants.

428 Verify a red LED lights up the sensor signal syrmbol on
the front membrane when sensor and signai conditions
are present.

4.23 Using an optical load to simulate a small signal, verify
“SPOZ: SEARCH" appaars after search delay time +f-
5 seconds. {an optical load that can be used lor this
test is a foam peanut used for packing)
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Testing

TEMPERATURE PERFORMANCE
4.20 Verify “TEMP: NO PROBE" message is displayed
when there is nothing connected to the temperature

input connector.

431 Verify the EUT displays the correct temperatura In
MONITOR mode using the temperature simulator.

Simulator Setting Thermometer Reading

80.2 BO.2 +/- 0.2°F (26.7 +/- 0.1°C)
98.0 98.0 +/- 0.2°F (36.7 +- 0.1°C)
96 6 08.6 +- 0.2°F (27.0 +- 0.1°C)
102.0 102.0 +- 0.2°F (38.9 +-0.1°C)
107.8 107.8 +- 0.2°F {42.1 +- 0.1°C)
B.P. 106.0 +/- 0.2°F (41.1 +/- 0.1°C)

442 Yerfy “TEMP: "BAD PROBE™ message is dispiayed
when the probg temporature exceeds 107.9°F.
{42.1°C}. Press Broken Probe button on the simulator
when the dial is set for 8P,

4,33 Varify a predictive reading can be achieved while in
NORMAL {predictive) mode by taking an oral tempera-
ture reading. Refer to operating manual for further
instructions.

434 Verify that analog channels A and B are setio “TEST
WMODE". Adjust RT2 50 U12.17is 1.000%D0C +/-
005YDC and adjust RT3 s0 U127 is 1.000VDC +/-
.Dosvoc,

435 Check U8.4 for clock signal of 100Khz + 10%.

PRINTER PERFORMANCE
436 Verify Datais printed.

497 If Printer density is not dark engugh, adjust il using
ET4 on the printer board when using battery power.
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Testing

NIBP CALIBRATION

4.38 With the power tumed off, remowve rear cowvear of the
unit to be calibrated.

4,38 Connect the 9 pin DIM serial cable from the unit to the
serial port of the PC.

440 Start the NIBP Service program and enter the initials of
the sarvice technigian,

4.41 Power up the unit while pressing the START/NIER/
STAT/STOF key.

4,42 On the dispiay of the unit, verify that the message
“Checking for Service Tools™ appears.

444 Verify that the message “Service Tools in Progress”
appears, When this message appears, communication
with the PC has bean establishad.

444 Observe the computer link, When communication is
astablished, the message “STATUS{LOW or NEGY will
appear to the nght of "LAST MSG BECWY™.

445 Pressure calibration

4.45.1 Press FS to calibrate NIBP. Computer should
display "FACTORY CAL" to the right of "LAST
MSG SENT™.

4,452 Adjust B1 o display 0 euff pressure. Computer
displays “CUFF: 0"

4453 Connect manomelsr and 700c¢ resenvoir 1o
the NIBF Test Fixture.

4,454 Press space key to activate pump.

4.45.5 Adjust BV until the displtay on the computer is
equai to the actual pressure displayed on the
manometer 8.5 mmHg.

4456 Pressthe space key.
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Testing

4.45.7 Press F9 key and readjust R1 as needed to OV
if more than 6.5 mmHg.

4458 If readjustment is nesded for R1. repeat steps
4.45 2 through 4.45.7 until no mare adjustrment
is required.

4.45.9 Turn off the unit being tested.

MIBP PERFORMANCE
4.46 Yerify inflate time is 12 to 15 seconds.

4.47 Verify the maximum deflate time using a 700cc dummy
cuff is 14 seconds + 4 seconds.

4.48 Verify that the NIBP leakage rate is less than 4.0 mm
Hg per minute using the Dynatech leakage tester.

4.49 Monitor U23.7 with voltmeter and adjust B143 for
1.00%. Tum unit on. Press start button to actuate
pump. Monitor U23.7 for 1.00V, while pump is unning.

450 Connect EUT to a Dynatech Nevada NIBF simulatar
and sel it for 120/80 operation. Press the START/
NIBP/STAT/STOPR key. The EUT should take a NIBP
reading. The sysiolic and diastolic readings should
appear on the LCD within +/-5 mm Hg of the selting on
the simulator, which aver is greater. Recalibrate EUT if
needed.

451 Setthe EUT to take NIBF readings ar 1 minute inter-
vals. Verify the reading are accurat
{+- 5 mmHg ] and that they occur at 1 minute intervals
+- 5 seconds.

452 Verify STAT mode operation by holding the START/
MIBP/STAT/STOR key for 2 seconds.

4.53 Connect EUT to a Dynatech Nevada NIBF simulator
and set it for B0/50 operation, Set the EUT up inta
neonate mode. Press the START/NIBR/STATISTOP
key the EUT should take a NIBP reading. The systolic
and diastolic readings should appear on the LELYs
within a + 5mm Hg or of the setting on the simulator
which ever is greater. Also check for green LED ¢n the
front membrane signifying neonate mods.

454 Recalibrate the NIBP if readings exceed lirnits 120/8 or
B0/S0 + SmmHg. Check review screen.

455 ASSEMBLY OF THE UNIT

4.551 Ghypt pots, ATY valve and pump connector
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Testing

on NIBP.

4.55.2 Ensure that all connectots are secura and
locked.

4,55.3 Ensura that alf fasteners are in place and
SECUre.

4554 Ensure that the internal preumatics are
correctly routed and secured.

4555 Ensure all internal wiring is corractly routed
and secured.

4556 Ensurs that all external sufaces are free

from defects, seraiches, and marks.

4.55.7  Place unit on its face and put printer bottom
on top. Screw down with {2) screws to hold
unit together. Place final tast sticker inside
towards bottom of the bezel.

At AW e S ke s

Lo . .

FL B,

MANUAL MODE PERFORMANCE (when the RECALL MENCRY
key is pressed and held during POWER UP_)

4,56 Verity a red LED lights up the atarm silenge
indicator on the front membrane when the alarm
silence key is pressed. After a 2 minute perigd, the red
LED will go off and any current atarms will reactivate.
If the alarm silence key is pressed and held down for 2
secands, the red LED will flash continuously and all
alarms will be silenced. Also check for Audio Off
operation.

4.57 Verify while in MANUAL MODE, the following changes
shall occur:
1. The ALARM menu shall not be active.
2. The NIBF cycle time menu shall not be active.
3. The following CONFIGURATION SETUP items
will not be active: TIME; hour, min, day Serial,
analog A/B, Language, trend interval.

458 Verify while in Manual MODE | the following shall be
active:
1. PARAMETER SETUP: Mede adultineo, pulse vol,
SPO2, Search, 5P02 Average, NIBP, NIBP
Tone, F/C, Contrast.

455 Verify all memary entries taken while in MANUAL
MODE will be erased upon power
cycling.
TREND
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Tesling

460 Verify the value of each paramaeter, along with alarm
conditions, is stored at the zeto seconds mark on the
prirtout by holding the print key for 2 seconds after
valid data is stored.

461 Verify that the trend information is printed out.

FACTORY SERVICE SCREEN

4,62 Verify the built-in factory service tests by holding the
down arrow on pawer up with no upgrade tool attached
io the external seral port. Verify serial number,

1. Petform LED Test by cycling through with the up
arrow until LED appears then press menu to
perform test.

2. PFrinter test.

3. Printer foed test.

LOCKED MENU ITEMS

463 Verity the LANGUAGEA ine Frequency menu items are
normally locked; they are
only unlacked for the duration of the power cycle
follwing a configuration data reset.

MISC. PERFORMANCE

4,64 Verify the LCD contrast can be adjusted via software
located in the Configuration Menu.

465 Settime, Date, tp current located in Confiquration
henu.

EXTERNAL COMMUNICATION PERFORMANCE

Criicare Systems, nc. SREDX? Beries Service Manual Page 4-9




Testing

4,66 Verify software down-load port {J1 on the Printer

4 .67

4.68

Linit serial number

Eoard) operates correctly. Connect the EUT {J1 an the
printer board 91308A001} to a computer that has the
current software and the downloading program.

4.686.1  Atthe C:< prompt, type manu to enter the
manufacturing meru,

4.66.2  Select either "C)506dxntp v2.0 download or
"D} 506dntpy w20 tvac di’.

466.3 Read and follow the instructions on the PC
monitor.

4.66.4 Press “Alt-C on the keyboard to opan the

part. Wait for the downloading
loader ... xxx% to count from 0% to 100%.

4585  Pressthe tab key to move the cursor to the
new serial number entry line. Enter the serial
numbar of the unit on this line and press the
tab key until the cursor is at the "Alt -5.
Send board [D info” entry line. Press “Alt-5"
on the keyboard te send the serial pumber.
The PC manitor should read “transmitting
sanal number.

4666  Press Al-D on the keyboard to start down
leading the new software. The PC
monitor should read *Downloading indication
000t % and will count up to 100 5%, The
unit will then reboot upon completion of the
download. Wait for the reboot and then
check the softwars revision and chacksum
on the unit.

Verify the EUT communicates via the external serial
port (M1 on the printer boardiwith the Vita! View central
station using the CUSP format when unitis baing
shipped with a Vital View system.

Place the Tested Unit an the 48 Hour Run Rack,

Sohware Rev.

Page 4-10 5080X2 Series Service Manual
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Testing

Tested by

Cate
£10  HiPot SPO2 Ground to case @ 1500VAC
8.11 Dynatech Self Test
&.12  Leakage Mormal Polarity (<50uA)
614  Leakage Reverse Folarity (<50uA)
€15  MNomnal Polarity, Open Neutral (<50u#)
616  Hewverse Polarity, Open Neutral{<50uA)
.17  Nomnal Polarity, Open Ground [<50uA)
6.18  Reverse Potarity, Open Groundi<50uA)
6.20 S5P02 Leakage {=10udA)}
G.21 Verity ELIT operates w/2 Sat/Pulse simulatar
6.22  Measure Quigscent Currant. (=200 ua)
6.22  Measure Current Draw  {<500ma)
6.24  Verify Grean Charge LED wiAC connected
6.25  Verify unit powers up with Cat 208.
6.26  Verify unit powers up @& 6.5VDE.
6.27  Verify Low Battery LED. (5.9¥DC +~ .1VDC)
6.28  Verily Unit Shut down. {5.53VDC +4- 1Y DE)
6.29  Verify Bulk Charge is 660mA + 5%
6.230  Verly ttickle chargse < 100mA
6.3 Verify "SP02: NO SENSOR" condition
632  Verify "SFQ2: SENSOR" conchition
6.33  Werify "SPO2: HIGH AMBIENT' condition
6.34  Take SPO2Z & HR readings
6.35  Verify Speaker operation
6.236  Werfy Analog Ch A & B sel
6.37  Check UB.4 for clock 100Khz + 10%
638  Verify LED Bargraph operatian
6.29  Verity Bed LED Sensor Symbol
640  Venfy "SPO2: SEARCH" condition
6.41  Verify real time & mterval print outs
642  Verify printer density
643  Verfy "TEMP: NO PROBE" condition
6.44  Verify “TEMP ERAOR" message
645  Verify Tamperature Simulator readings
6.46  Verify "TEMP: INVALID" condition
6.47  Verify predictive reading
648  Verify Analog Ch A & B set
649  Check U8 4 for clock 100Khz + 10°%

PASS FAIL
Y _vDC
vDC VDG
_____mA _ mA
~_‘wvpc ____wDC
VDG vOg

Criticare Systems, Inc.
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Testing

6.50.2 NIBP Calibration 0+ 5 mmHg e

£50.5 Highend actual pressure + 5pHg
5.51 Speed Test .
652  Deflate Test
£53  Perform Leak Test _
654 Verify 1.00v on U23.7 during power on. VDG __.voo
555  Verify 120/80 @ NIBF Simulator
656  Verify (1Minute} NIBF readings
8.57  Verify Start/Stat/Stop operation
868  Verify Neonate mode, B0/50 @ NIBP Simulator .
6.5%  Verify NIBP Cal ;
6.60  Mechanical Inspaction
B.51 Wenfy Red LED Alarm Silence indicator I
662 GLYPT all pots
563 Venfy Manual Mode -
6.64 Verify active parameters )
6.65 Werify Data is erased upon power Up e
6.86  Verify Trend
68.67  Vanfy Trand Printing
6568  Verify Factory Service Screen
669  Perform LED test.
8,70 Verify Language/line Frequency Screen
8.71  Verify LCD Gontrast
6.72  Settime, Date
673  Verfy Down Load Port
6.74  Verify ext serial portylink with ¥V
6.75  Place tested unit on 48 Hr run rack

CERTIEIGATION THAT THE UNIT IS CALIBRATED AND FUNCTIONING PROPERLY.

MAME DATE
COMMENTS  __ _ . _____ -
48 HOUR BUN: DATE ON _TIME _
CERTIFICATION THAT THE UNIT IS CALIBRATED AND FUNCTIONING PROPERLY.
NAME . DATE_ .
COMMENTS R
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Section 5 — Calibration and Periodic
Maintenance

Calibration Mo calibration is necessary for the S08DX2 monior.

Maintenance Schedule

Every Patient * Replace all the temperature sensors.
«  Clean the pulse oximeter sensor (unless 1t is a disposable

sensor).

Every Day + inspect the NIBP cuif hose for proper connaction and kinks.
Clean as needed.

Every Month * Inspect pulse oximeter sensors and cables for damage.
Every 3 Months = Cloan the exteror of the unit (or ¢lean as needad).
Every Year »  Perform the annua! safety tests described in this section.

Criticare Systems, Inc. S060X2 Series Service Manual Page 5-1




Calibration and Periodic Maintenance

Annual Safety Tests The monitor should be electrically tested annually as follows-

A CAUTION &

»  Remove the main battery befare pedorrning any service,
testing, or maintenance procedures.

NOTE

» Safety tests should be performed only by CSl-authonzed
sarvice lechnicians.

Leakage Current Testing Leakage current testing is described in Section 4 — Testing.

Cable Testing Patient cables {Sp0O2. and temperature)} and other cables {power
cerd, ete.) should be checked pericdically for damage, loose
wires/connections, loose connectors, cracked housing, ete,

System Testing  The 506DX2 moniter has buib-in system tests which should be
pericrmed regularly. Howeaver, the tests should be performed by
gualified service persanne ondy. Contact Criticare Systems
Technical Services at 1-00 4A58-26897 for additicnal information.

AWAHMMGA

= |f the unit fails any tests, contact 51 Technical Services.
OO NOT use the monitor for patient menitoring until the
probiem is fixed.

Long-Term Storage The monitor will be unused for longer than 30 days, perform the
battery removal procedure described in Section 7 —
Disassembly, and store the battery in a safe place. Be sure to
note the environmental sterage limits listed in Section — 2
Specifications.

wWhen the monitor is retumed to service, perferm the battery
replacernent procedure described in Section 7 — Disassembly.

Page 52 BOGLKZ Serigs Service Manual Criticare Systems, tnc,
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Calibration and Periodic Maintenance

Service Checks If the monitor shows any signs of physical darmage, return itto the
CSi Service Department for repair.

Have a qualified service technician perfarm the following
performance and safety checks annually.

« Periorm complete functional testing of the monifor as
described in the test procedures in the S0E0X2 Service
Manual.

»  Test the monitor for electrical leakage as described
previgusly in this section.

NOTE

+  No user-servicoable parts exist inside the rmonitor. Do not
remove the cover. Refer all servicing to a qualified
technician.
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Cakibration and Peariadic Maintenance

Calibration Na peridic catibration of the NIBP module is required.

Calibration of the MIBF module is required when any component
within the module is removed, replaced, or serviced.

Purpose The purpose of this procedure is o provide a method of
calibrating of the CS| NIBP Module while attached to the

final assembly.

Responsibility It i the responsibility of the technician performing the testing and
: calibration to foliow the steps outlined in this procedure.

Application Applies to the 506DX2 units containing the NIBP Module AY
95541 AD02 thal are manufaciured by CS1.

1.0 Definition: NAA

2.0 Associated Material:

Manameter

e o . e e S . e e AN e amm. i e ol s s A

700 ce Factory Test Block, tee & tubing
5060 X2 Extender Cable |
9 pin Download Cabte |

IBM PC or Compatible 386 or better with & pin 52325erial |
Port i

NIBP Service Program 1
Pracedurs
3.4 With the power turned off, remaove rear cover of the unit |
to be calibrated.
3.2 Hemove the NIBF modute from the unit. ;

33 Connect the 5060X2 Extender cabie from the NIBP
meoedule to the main baard. I

3.4 Connact the 9 pin DIM serial cable from the unit to the
setial pott of the PC. |

3.5 Start the NIBP Service program and enter the initials of
the service technician.

3.6 Power up the unit while pressing the START/STAT/STGOP
key.
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Calibration and Periodic Maintenance

3.7

3.8

a.8

3.10

2101

3.102

3.10.3

3104

Cn the display of the unit, verify that the message
"Checking for Service Tools" appears.

Verify that the message “Service Tools in Progress™
appears. When this message appears, communication
with the PC has been established.

Observe the computer fink. When communication is
estabtished, the message “STATUS{LOW or NEG)" wilt
appear to the right of “LAST M5G RECY".

Fressure calibration

Press FS to calibrate NIBP. Computer should display
"FACTORY CAL" to the right of “LAST MSG SENT'

Adjust Ri 1o display 0 cufi pressure. Computer displays
“CUFF: 0"

Connect manometer and 700cc reservoir to the NIBP
Test Fixture.

Fress space key to activate pump.

Criticare Systemns, Inc,
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Section 6 — Cleaning and Disinfecting

This section describes cleaning and disinfecting procedures for
the SOBDXZ2 monitar and {8 accessories.

Cleaning and
Disinfecting

AWAHNINGA

*  Turn the power off before cleaning the monitor and Sp,
sensor. Never immerse the monitor or sensorin liquids.
Severe electrical shock could resuit,

A CAUTIONS A

* Do not use abrasive cleaners an 1he monitor or on any
sensors or probes. Abrasive cleaners can damage the
monaitor, sansors, and probes.

Extericr Surfaces The exterior surface of the 506DX%2 monitor may be wiped clean
with alcghol and dried with a soft dry cloth. A 10% bleach solution
can be used for sterilization.

Display 7o clean the display window, wipe it with a clean, soft, tint-fres
cloth sprayed with glass cleaner. DO NOT spray any cleaner or
any ather liguid directly on the display window,

A CAUTIONS A

- Bo not use alcohol or abrasive cleansrs 1o clean the
display window. Use of these cleaners may damage the
display window. Lise ordinary glass cleaners oniy,

* Use only a soft, clean, lint-frea cloth. Faper towels or
tissues can scratch the display window.

Criticare Systems. Inc. SOG0X2 Series Service Manual Page 6-1




Cleaning and Disinfecting

Cleaning and
Disinfecting
{cont.)

Puise Oximeter
Sensors

NOTE

+ Disposable sensors are not intended for reuse.

FINGER SENSOR

The finger sansor may be wiped clean with alcohal. The surface
of the sensor LED's and photodetector may also be cleaned with
alcohcl. Dry the surtace with a clean dry cloth.

OR,

If visible contamination is present, disinfect the sensor with 2%
glutaraldehyde sodution, 70% isopropy] solution, cold gas {e.g.
ethylens oxide), or a bleach solution (10%, 1 part household
bleach and 9 parts water}.

A CAUTION A

« Do not immerse any Criticare pulse oximeter sensor
connector in any liguid. Boing 0 may damage the
connector.

Follow the directions below for each sansor;

511-1DEL Finger Sensor {Cat. No. 511-10L}

Tha 511-10L finger sansor and cahle can be wiped clean with
atcohaol or disinfected by wiping with a disinfectant as described
previoushy.

"Shell™ Finger Sensor (Cat. 934-10L}
The Shell™ finger sensor can ba taken apart for disinfecting as
follows (it can be leflt intact for wiping clean with alcohol):

Fare 6-2 SOE0XE Series Service Manial Criticare Medical Sysigms, Whe.
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Cleaning and Disinfecting

Cleaning and
Disinfecting
{cont.)

Refer to Figure 6-1. With one hand, squeeze the two release tabs
on the shell toward each other. Simultaneously pull the strain
relief {the thickest part of the wire just cutside of the shell} with
the other hand. The sensor paddlas will be exposed, and can
now be placed with the cable in a disinfectant solution s
gescribed previously.

Figure 6-1. Disassembling the Cat. No. 5354 Sensor.

To reassemble, slide the paddles back into the sheil until they
snap into position (the paddle attached to the cable slides into the
side of the shell with the finger drawing).

Multi-Site™ Sensor {Cat. No. 517-10L or 940-10L)

The Multi-Site ™ Sensor (Cat. No, 517-10L or 944-10L} can be
wiped clean with alcohol. The Multi-Site™ Sensor may be
disinfected by placing the paddies and cable ina 2%
ghutaraldehyde soiution. Place only the sensor paddles and sable
in the solution.

Criticare Systems, inc.
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Cleaning and Disinfecting

Blood Pressure
Cufis

Temperature Probes

Probe Covers

The non-disposable blood pressure cuff may be cleaned by
wiping it with a damp cloth or sponge. If necessary, the culf may
be disinfected by wiping with 70% alcohel, 10% bleach solution, or
other disinfectant. The cuff may be stenlized in an autoclave or
with ethylene oxide (ETD). The cuff may also be faundered by
hand or machine.

Be sure to observe the following precautions:

A CAUTION A

= HRemove the latex bag from the cuff before laundering,
disinfecting, ar sterilizing the cuff,

=  Strong bieach {greater than 14% solutions} will damage
the cuff.

*  Tamperatures over 275° F {135° C) will damage the cufi.

« |fthe cuff is laundered, close the Velcro®fastener befare
laundering.

»  Spaking the cuff in dark-colored solutions may stain or
discolor the cuff.

Hand laundering (as opposed ta machine laundering) will prolong
the fife of the cuff. Remove the latex intlation bag, then wash the
cuff in warm, soapy water. Rinse the cuff thoroughly.

After claaning the cuff, allow the cuff to air dry {as opposed to
using a dryer), then insert the latex inflation bag in the cuff.
For cleaning and disinfection procedures for reusable tamperature

probes, refer to the instructions that are shipped with each probe.

Disposable temperature probe covers are not reusable, Use &
new disposable probe cover for each patient.

Fage -4 S060K2 Series Service Manual Criticare Medical Systems, fnc.




Section 7 — Disassembly

General Caution Observe the following caution during ail removal and installation
procedures in this section.

AWAF{N!NG A

« Possible safety hazard. Head the battery safety
information provided in Sectlon 1 -- Introduction.

/\ CAUTIONS A

« EBlatic-sensitive device! To prevent damage to the
monitor, obsarve the following precautions:

a. Perform the procedure on an antistatic mat
b. Wear a wrist-grounding strap

c. The wrist strap and mat should both be connected
through a resistor (1 megohm typical to a goud earth
graund

«  Hemove the main battery before performing any service,
testing, or maintenance procedures.

Back and Front
Separation

Back Remaoval 1. Foliow the caution for static-sensitive devices on page 7-1.

Turn the moanitor off.

3. Unscrew the two screws from the back of the unit as it sits
an the table.

Pull the back half off being careful not to pull any wires.

Disconnect the battery cable from the main bhoard at the
gonnector on the main board.

&. Disconnect the printer ribbon cabte from tha printer/
communication board.

Criticare Systems, Inc. A0EDX2 Series Service Manual Page 7-1




Disassembly

Battery Replacement

Battery Removal 1.

Battery Installation 1.

Circuit Board Removal

Follow the caution for static-sensiive davices on page 7-1.

Yerify that the unit is turned off and separate the back and
front half as in the previous step.

/\ WARNING A

The used battery is a potential environmental hazard and
must be disposed of property. Refer to the safety
instructions in Seclion 1 -- Infroduction.

Slide the ribbon cable ocut of the ferrite that is attached to
the battery bracket

Unscrew the two screws that are on the bottom of the unit
and carefully rotate the battery bracket out of the metal
back half enclosur=. The battery is only termnporarity
supported by feam adhesive tape to the battery brackat.

Remove the battery assembly from the battery bracket.
Remove the battery cable from the battery.

Remove the battery from the unit, following the battery
removal procedure in the precading paragraphs.

A CAUTION A

To avoid damaging the monitor, cbserve correct polarity
when performing the next step.

Connect the batlery cable to the new battery.
Slide the battery assembly into the batlery bracket.

Align the hracket and battery in the rear half of the
monitor. Secure the bracket on the bottom to the rear of
the case.

Slide the ribbon cable through the ferrite prior to
reinserting the ribbon cable and battery cable to the
printer board and main board respectively.

Ensure that plastic screw guides are completaly seated.

Secure the front and back halves of the monitor, making
sure that NIBP cabtes are not pinched.

Secure the two screws through the back to the tront bezel
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Disassambly

Temperature, NIBP,
printer/communication,
main/dispiay boards.

1. Follow the caution for static-sensitive devices as on page
7-1.

2. Separate the front and back halves per instructions page
72

3. Temperature board removal

3.1.1 Rermove the screw that holds the probe well to
the temperature boarg.

3.1.2  Carefully lift the temperature board up from the
main board being careful not 1o damage the
connectors of the adjacent NIBP board valves.

4. NIBF board removal

4.1.1 Perform steps 1 through 3 to remove the
temperatura board.

4.1.2 Usinga 1/8" Allen wrench, remove the MIBFP
connector fram the NIBF manifold. The nylon
washer becomes loose when the connector is
removed. Rotain this part for reassembly.

4.1.3 Carefully pull the flap of the protective insulator
back and gently lift the NIBP board from the main
board.

5. Printer/fcommunication board rermoval

5.1.1 Perform steps 1 and 2. Removal of the NIBP and
lemperature board arg optional.

512 HRemove the 4-40 nylon serew, which holds the
printer board 1o the main board.

5.1.3 Carefully lift the printerfcommunication board
from the main board being careful not to lposen
ar damage the pump lking if the MIEP board 18
present.

6. Main/display board removal
6.1.1  Perform steps 1 through 5.

6.1.2 Carefully lay bezel assembly on [ace and remove
the insulator from the unit,

£.1.3 Hemove one 4-40 x 375 screw and two 4-40
%250 screws from the main board that holds the
assembly to the bazel.
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Digassembly

Temperature, NIBP,
printer/communication,
main/display boards.
{cont.)

7. LED removal

711 With the main/display board removed from the
unit, remove the four #2 self tapping scraws that
hold the LED beard to the main board.

8 LCHD removal

£1.1  With the main/display board removed from the
unit, unsoidar the header that mates the LCD
board to the main board.

8.1.2 Remove tha four #2 self tapping screws that hoid
the LCD board to the main board.

Printer Removal

1. Separate the back and front halves following the
procedure on page 7-1.

2. Slide the ribbon cable out of the ferrite that is attached to
the battery bracket.

3. Unscrow the two screws from the top of the back half
while holding the printer encltosure. The enclosure will
become free.

4. {Onece the enclosure becomes free, slide the locking
connector back to remove the flex cable from the printer
PCB assembly.

5. Remove the four screws that hold the printer interface
PL{B assembly and printer to the printer/papear enclosurs
bracket.

Printer Installation

1. Follow the Final Assembly Procedure 93916A003 tor the
assembly and installaton of the printer.
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Section 8 — Troubleshooting

This section lists the possible causes of monitor problems. Use
these tables to identify and locate possible malfunctions.

Symptom

Lnit won't powiar up

Protilem
« Battery is discharged
= AL charger is not securely connected
tw monitos
« AC power cord is not securely connected (o
charger
= AC ouliet is pob five”
» Fuses F1 andfor F2 {on main board) are blown
» P2 on main board is disconnected
» J11 on main board is discormected or toose

Saolution
Connect AC charger
Connact charger cord secunely to side pane!
CoNNECior
Connee! ¢ord 1o charger

Cannect the power cord 10 2 live outlet
Replace fuses

Connect F2

Conneet M1

Leaks in HIBF systam

» NIBF cufl connector is loose at side panel
+ Dotective cuff
+ [atective hose

Tighten cannecior
Replace cull
Replace hose

MIEF ne? functioning

* NIEP meodule is not communicating with
main board

Power unit off, then on while watching the

display. f the screen is biank for 10

seconds aller the ALARIS Medical Systems,

Inc. loge displays. the HIBF modds is no

commynicating with bne man baard. Check

far the Folicwing:

s A notd connection al JB on the NIEF board

+ Flash PROM L1315 completely seated in
soEhel

v Good eennection at each end of rbbon
cable between main board 48 and MIBE
madule H

M sound fram
speaker

« Speaker wire broken af speaker leminals

Repair or replace speaker wires

Display backhgh’
daesn't wark

+ 12, J4_ orJ5 on main beard is disconnected
or lpose

Commect J2, J4, ar J5

Display s blanx gr

= Conirast is misadusted

Agjust dizplay conirast in setup meanu

not readable « J2 pn main board is disconnected or loogse Cannect J1, J3, andfar J4
AS-132 nterface + Caple to 0B-% connectar is disconngcled or Connect cable
s
+ |4 on main board is disconnacted or [opse Connect J4

LEDS don't come on

v LEDs are turmned off in sottwara

Enter Setup Menu, sat LEDs ta ON_ {Refer
to Operaters Manual)

Key pad nat Operating

= J8 disconnected ar lonse

Conned %

Criticare Systerns. Ing.
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Section 9 — Assembly Drawings and
Parts Lists

The diagrams contained in this section include assembly drawings
with parts lists for the S080DX2 Moritor,

Title

NIBF Assy., S060X2

Final Assy., G0BDXENTP2

Rear Engl, Assy., w/ Frinter, 5306DXNTF?2
Hear Encl. Assy., w/o Frinter, 506D X2
Bezel Assy., S06DX2

Serial Connectors cable pinouts

Criticare Systems, Ing, S060X25eries Service Manual Page 9-1




Aggembly Drawings, Parls Lists

NIBP Assembly Model
506DXNT2

Rel.# & Dwq.#  Part# Pari Descriptian

#1, 855414004 40006BO0Z  Spacer. Mylon #4/. 250001250
#3, 965414004 913044003 NIBP Assembly PCH

#4 U5541A004  B4500BO01  NIBP Pump

#11, 455434004 41B24B003  NIBF Mandold

#14, 95543A004  B30BSB0O1  Vadve 3-Way
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Azsembly Drawings, Parts Lists

Final Assembly Model

AReft & Dwgd  Part# Fart Desgription

#4, §35209M300 402818010 R.HM.5. 6-32x4.00

#13, 9302948XKX 410456003 MIBP Connector

#1, 03029AXX 450518003 Mermbrane Switch

#8, 93920400(X,  45076BOMH Receptacle, Panel Palient Input

#B, BO020AXKY  450TGE0OC Receptacle, Panal Pwr./Data

#5B. 93520AXXK  4B0ETBO03 Recoptacle, Lbl. 5p02, NIBF, Temp.
#aL, 93020AXXX  ABDBEBO)2 Receplack. Lbl. Pwr,Data Com.
#50, D3920AXXX 460098001 Fear Labed, IVAC 5060X2

#8, $320AXXX 913104003 Temperature Assy. PCA
#2,G3920AXKX  4ROTABIM Front Baze!

#12, 93020AXXX  91304A002 MIBF Azsy. PCE

#18, B3929AXXX  AR0FOR00 Frobe Cover Box Hokder (new style)
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Assembly Drawings, Parts Lisls

Rear Encl, Assy. W/
Prnter-506DXNTP2

Ref? & Dwg.# Part # Fart Deseription
#i, 93257AD02 419030002 Enclosure, fdum., Printer Med.,

#4, 93257A002  BOO29HOM Battery

#5, 93257A002 8311186 Printer Cable

$#4, 93257 A002 800408002 Printar. Thermal

#10, 93257AN02  41656B001 Print/Paper Carner

#11, 93257ARD2  45054B0D1 Printer/Papar. Carriar Door
#12, 93257A002  HM1311A001 Printer Assy. PGB

#13, 93257A002  SO7BHEADDZ Battery Cable Assy,

14, 032574002 801118002 Tapa, Dbi. Sided Foamn
#15, 932074002 410538001 Battery Bracket

#16, 033574002 415378002 Foam Disk 1.38 dia 12 thk
#18, 93357AL02 41955801 Tape, Dhl. sided Foam
#19, 932574002 408838001 Tape, Transfer Adh. 5mil.
#20, 932E7AGO2  41B6EBOC2 insulator, Printer Cable

421, 93257A002  41537RO0T Feet, Adhesive Hemisphere
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Assambly Drawings, Parts Lists

Rear Encl. Assy.
wio Printer, Model
SOGDXNT2

Ref.# & Dwg #
#1, 03257 A0
#4, 03267 A004
#3, 03257A001
#4, 03257 AD0A
#6, 83267 A001
#r, 83267 A001

#8, 83257 A001

Fari #

419030001
800298001
41953800H
Q07 BaAOR2
415378002
415276001

41855600

Part Descripticn

Enclosure Alum,

Battery

Battery Brackal

Battary Cable Assy.

Foam Disk, 1.38 Diax.12 Thi.
Feat, Adhesive, Hemisphere

Tape, Dbl Sided Feam
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Agsembly Drawings, Pans Lists

Bezel Assy., Model
506DXNT2
Peld & Dwga Part # Part Des¢ription
#3, 92511 A0 415278001 Feet, Adhesive, Hemisphere
#8. 325114001 4192700 Insuiator, PCB Assy.
#3, 92511 AD01 A5074B001 Front Bezel
#10, 920114001 B1508B001 Liquid Crystal Display
#11, 825114001 913074003 Main Assy. PCB
#12, 3253 1A001  9130RA0G1 Comm./Printer Assy. PCB

#13, 82511A004 913094001 Display Assy. PCB

Mot Shaown 820038001 Fuse, 2A Figo, 125y, Sto-Blo
Ml Shown E2004 BOM Fuse, 3A Pico, 125y, Slo-Bly
Not Shown 141886 AC Adapler
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Assembly Drawings, Fars Lists

Serial Port Connection The 506DXNTP2 software versions 1.1 and following support the

! 2
4
3—?@3 J:\\)_s
(5o 2]
B A

Finout, mals

use of the serial port (7-pin DIN) Tor putputting trend data to an
axterna! serial printer or computer. Serial printer cable CS| Cat.
Mo, 9315 can be used for either a prinier or computer connection
in order to capture this data.

The Seike DPU-414 printar requires & “non-typical” serial
connection. Itis pinned out as a medem would-be (DCE - data
communications equipment) rather than as a typical printer’
computer (OTE - data terminal equipment). The above cable
could work with the DPU-414, but only with the attachment of a
null-modem adaptor and a DB-9 gender changer. Alternatively, a
special 7-pin DIN to DB-9 male cable for the Seiko could be
constructed, using the following 2-wire pinout:

OHN B-9 MALE
GHND T —cmmmm——————iman- 5
auT S — 3

Reler to Figure 9-1 for details.

3 1 Pinout Table
. : DIN{ OBG [ Golor
7 5 | Blug
3 T | Brown
5 2 | velow
4 o | Red

Pinout. female
DiNE conneclor DBS connecior

Figure 9-1. Serial Cable Connector Pinouts.

Critigare Systems. Inc.
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Section 10 — Accessories

Accessories

Number Description

EP CUFFS

Cat. 672 MIBP Cuff - Hewbaorn

Cat. 473 MIBP Cuff - Child

Cat. 474 NIBP Cuff - Sm Adult

Cat. 475 NIBP Cuff - Adult

Cat. 476 NIBP Cuff - Large Adult

Cat. 477 MIBF Cuff - Thigh

Cat. 745 Disp. NIBP Cuff - Newborn

Cat. 746 Disp. NIBP Cuff - Child

Cat. 747 Disp. NIBP Cuff - Sm Aduit

Cat, 748 Disp. NIBP Cuif - Adult

Cat. 749 Dizp. MIBP Cuff - Large Adult

Cat. 750 Cisp. NIBP Cuff - Thigh

Cat_ 740 Meonatal NIBF Cuff - 3em-6cm

Cat. 741 Meconatal MIBF Cuff - 4cm-8cm

Cat. 742 Meonatal NIBP Cuff - Gem-lem

Cat. 743 Hecnatal NIBF Cuff - 7em-130m

Cat. 744 Meonatal NIBP Cuff - Bem-15cm

SENSORS

Cat 51150 Reuseable sensor- 3it

Cat. 511100 Reuseable sensar - 1 Oft

Cat. 93450 Reuseablz shell sensor- 3ft

Cat. 934100  Reuseabis shell sensor- 1 0ft

Cat. 9345H  Shell replacement

Cat. 511HF 5451 sensor and 5458 patient cable

Cat. 934HF 5453 sensor and 5459 patent cable

Cat. 51800 Fatient sensor cable 10ft

Cat. 57350 Meonatal Cisp sensor {Box of 25)

Cat. 57250 Infant Disp sensor {Box of 25)

Cat. 57150 Fedialric Disp sensor (Box of 25}

Cat. 57050 Adult Disp sensor [Box of 25}

Cat. 57450 Yariety Disp. senscr 10-adult, 5-ped, S-infant, 5-

neo
1
|
|
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Aocessories

SENSORS CONTINUED

Cat. 9405D Reuseable Multi-5ite sensor w/access
Cat. 940HF Muiti-Site package

Cat. 920 Foam finger wrap

Cat. 914 Forehead applicator and headband
Cat. 915 Ear clip attachment

Cat_ 519 Headband only {for Multi-Site)

Cat, 525 Doubtesided adhesive dots (pkg of &0)
Cat. 526 Tape Microfoam (4" strips, pkg of 14)

TEMFP PROBES

Cat. 444 Temp. probe - aral

Cat. 445 Temp. probe - rectal

Cat. 446 Probe covers - box of 20
Cat. 447 Prove covers - case of 200

NIBF AIR HOSES

Cat. 707 MIBF zoil hose (10ft)
Cat. 706 HNIBP hose {104t}

Cat. 713 Macnatal NIEF hose (41t)
POWER SUPPLIES

Cat. 508U AC charger 110/220%, 50/60Hz

OTHER
Cat. 553/5 Printer paper (box of 5)

Page 10-2 50E0X2 Series Service Manual Griticare Syslems. inc,




Section 11 — Incoming Inspection

Purpose The purpese of this procedure is to provide a perfermance
inspection procedure for incoming moniors.

Associated Material

Recommended
{nstrument Mode]
Test Finger Sensor Model Mo. 511 or 934
AC Adapter Cable Cat.Mo, 508U
5p, Simulaior Model No. G13A0
MIBP Sinulator Crynatech Cufflink
Prabe Srmulator Kit Alaris P/IM 143364
Tamp Probe {at. Mo, 444
Setup Connect the eguipment under test (EUT) to A/C power using the

A/C adapter cable. Verify a green LED lights up the A/C power
Symbol 0~ on the front membrane. Turn the EUT on by pressing
the power button on the front membrane and verify that all LED's
hght momentarily.

NIBP Test Connecl EUT to a Dynatech Nevada NIBP simulator and set it for
120/80 operation. Press the START NIBP STAT S5TOP key, The
EUT should take a MIBP reading. The systelic and diastolic
readings should appear an the LCD within +/- 5mm Hg of the
setting on the simulator, which ever is greater. Connect EUT to a
Dynatec Mevada NIBP simulator and set it for 80/30 operation,
Set the EUT up inte neonate mode. Press the START NIEP STAT
STOP key the EUT should take a NIBP reading. The systolic and
diastolic readings should appear on the LED's within +/- SmmHg
or of the setting on the simulator, which ever is greater. Verify a
green LED lights up the neonate symbol & on the front
membrane,

PASS[ |

FAIL [ ]

Criticare Systems. Inc. L06DX2 Series Service Manual Fage 11-1




Incanting [nspection

Oximeter Test

Temperature Test

Using a Cat. No. 5352 SpO2 finger sensar, verify hear rate and
plethysmagraph operation displayed on the LED¥s within 15
secends. Verify no SpO?Z evror Mmessages appaar (alarm
violations may oceur depending on individual readings ang
monitor setup}. Connect the Sp02 simulater to the Model 4400
montter. Turn the monitor off, then on. Verity the readings stated
on the simulator,

PASS[ ]

FAIL []

Verify the EUT displays the correct temperature in MONITOR
made using the IVAC temperature simulator. sert the probe
simutator cord into the phone plug receptacie on the side of the
EUT. Yerify that each simulator setting results in the correct
reading beirg displaved on the EUT.

Simulator Setting Thermometer Reading
B2 80.24-0.2°F(26.74-0,1°C)
98.0 88.0+-0.2°F(38.74/-0.1°C)
88.6 98.6¢-0.2°F(37.0+10.1°C)
1020 102.04/-0.2°F{38.84/-0.1 G
107.8 1{:?.B+f-|12“F[42,1 +-0.1°C}
B.F. 106.06-0.2°F{41.1 +0.1°C)
PASS[ ]

FAIL [7]

Safety Tests Verify the EUT passes the leakage performance as described in
chapter four of this manuai.
PASS [ ]
FAIL D
Page 11-2 S06DX2 Series Service Manual Criticare Systems. Ing,
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NOTE: CONNECT TUBING TO BOARD
AND MANIFOLD BEFDRE ATTACHING
MANIFOLD TO PCB.
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INSERT BATTERY {DNMECTIR TNTO P2 DN THE MAIN BOARD.

= INIT CAMACCTIR
0N COMMUMICATIONS BUOARLD. MAING SURE
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BOTTOM VIEW

\ FOAM TAPE DIMENSIONS:
\ 1 WIDE X 1 t/2* LIONG

N

-
-

" SFE *DETAIL a-
FOR PLACEMENT

(2 PLCS? ®

(2 PLCSY

SEE “BOTTOM VIEW”
FOR PLACEMENT

@ SEE NOTE #1

NOTESL

1. PLACE ITEM #9 (C3 P/N 46148B001} INSIDE
AGAINST RIGHT OF REAR ENCLOSURE. .50 FROM
BOTTOM AND .50 FROM FRONT.
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