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Intfroduction

July 1993

This manual presents technical and service information about
Aequitron Medical Models 9500, 9550, and 9550/50 Respira-
tion/Heart Rate monitors. This manual is intended for use by
competent biomedical technicians who have been trained on this

- product by Aeguitron Medical® Inc. For information on the operation

and application of the monitors, see the Dealer's, User's, and Reports
Manuals.

Aequitron Medical believes the information herein is complete and
accurate, but accepts no liability for errors, omissions, or misrepre-
sentations.

AEQUITRON MEDICAL FURTHER DECLINES ANY WARRAN-
TIES, EXPRESSED OR IMPLIED, FOR THE REPAIRED PRODUCT,
INCLUDING ANY WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

It is the user's responsibility to ensure that the product is properly
maintained and that it is in safe and proper operating condition
before it is put into use.

Refer any adjustinents or procedures that exceed the scope of this
manual to an Aeguitron Technical Service Representative by calling:

(800) 497-3787
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Chapters
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Chapters

Following is a list of this manual's chapters, with a summary of each.
Use this list to guide you to the area of interest,

Theory of Operation a detajied review of the operation of the monitor's circuitry. This
chapter describes the monitor down to the functional-block level.

|n5peCﬁ0n A procedure to test and verify the operation of all major functions of
the monitor. Use this procedure before and after any repairs to a
monitor, and as part of periodic inspections of the monlitors.

Disassembly A pictorial representation, with accompanying text, of the disas-
sembly of a monitor. Disassembly is shown to the replaceable
module level supported by Aequitron Medical.

SChemGﬁCS Electrical schematics, component locators, and mechanical draw-
ings for the major sub-assemblies of the monitors.

Conventions

Notes, Cautions, and Warnings mean the following throughout this
technical manual:

NoTe Directions that make if easier to use or service the monitor.

R R
B
% Directions that prevent damaging the equipment

Caution

g o

{6ﬁ:f§0$3’g"%'3” _‘:-r.—-:-g:v;-a :-;?- e

sl

S

Warning § Directions that warn of hazards to the patient, to a care-

giver, or to service personnel.

Juty 1991
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D L] n '
escription
The monitor sounds a warning alarm and turns on the appropriate
light on the front panel to indicate which alarm occurred. More than
one alarm can occur at the same time. In this case, a light turns on
for each alarm. o
The monitor sounds alarms when it detects:
» A long pause in the patient’s breathing effort
» A heart rate that is too fast or too slow
¢ An equipment problem
Your monitor is a warning system. It does not prevent problems with
breathing or heart rate. It sounds an alarm and indicates where the
problem is, but YOU must take the necessary action.
The front panél has:
* Lights for human and equipment alarms
s RESET button
s POWER switch
» Patient cable jack
‘s Green lights for breathing effort and heart beat
¢ Alarm speaker
The back panel has:
+ Battery charger jack
» Green charger light

¢ Other jacks and controls for your doctor or homecare dealer

July 1993
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Front Panel

Front Panel 0
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Human Alarm Lights

Human alarms sound when the monitor de-
tects a pause in the patient's breathing effort
or a heart rate that is too fast or too slow.

During a human alarm the alarm beeps and
ared light turns on to show you which alarm
occurred.

@ Equipment Alarm Lights

Equipment alarms sound when a problem
occurs with the battery, with a connection to
the patient, or with the monitor itself. During
most eguipment alarms the alarm sounds
constantly. A yellow light turns on to show you
‘which alarm occurred.

| e Reset

Use this button to turn off the Human and
LEAD alarm lights after an alarm condition is
over. Also, hold this button in while moving
the POWER switch to turm the monitor off.

Page 2-2
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Power On/Off

To turn the monitor on, slide this switch to
On. To turn the monitor off, hold in the RESET
button and move the POWER switch to OFF. If
you move the POWER switch to oFF without
holding in the RESET button, an alarm will
sound. '

@ Patient Cable Jack

Plug the patient cable into this jack.

Respiration Light
This green light blinks once each time the
monitor detects breathing effort.

@ Heart Beat Light

This green light blinks once each time the
monitor detects a heart beat.

() Alarm Speaker

The alarm sounds come from here.

WARNING Do not cover the alarm speaker

(h). or you may not hear the alarm,

July 1993
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Back Panel

Back Panel

Serial Number

@) Battery Charger Jack

@

This is where you plug in the battery charger.

Battery Charger Light
This green light turns on to indicate that the
battery charger is properly connected.

Interface

This output is used for recording respiration

and heart rate. Other accessories may also be
connected to this cutput.

O2 Sat/Rate (9550 series only)

On the Model 9550, this is the input for a
pulse oximeter that your doctor may have you
use with the monitor. Instructions for use are
included with this device.

July 1993
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ECG and RESP Outputs

These are outputs for accessories.

e Remote Alarm Jack

This jack is for an optional alarm.

Controls

These controls are used with the display to set
the alarm limits for breathing and heart rate.
Never change these settings 1inless the doctor
or homecare dealer tells you to.

@) Function Display

When you first turn on your monitor, this
display will show the limits for alarms and
memory status. If the display shows the mes-
sage, “Memory Full,” follow your homecare
dealer's instructions.

Page 2-3 -
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Accessories
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These accessories pick up the patient’'s breathing and heart beat

signals and carry them to your menitor. Use only Aequitron approved

accessories.

Electrode Pads

The black electrode pads pick up the breath-
_ing and heart beat signals from the patient.

Rinse the flat sides of the pads with water each

-~ day. Do not use soap or detergent on the pads-

because both interfere with breath and heart
. beat signals.

Rinse all soap off the patient after a bath. Do
not use oil, powder, or lotions on the patient
where the electrodes will be placed. All these
can interfere with picking up breath and heart

beat signals.

Page 2-4

Belf

The soft foam belt holds the electrode pads in
place. The belt goes around the chest and is
fastened with a Velcro strip. '

Remove the electrode pads before washing the
belt. You can wash belts by hand or in the
washing machine using the delicate cycle. Use
Ilukewarm water, a mild detergent, and no
bleach. Rinse well to remove all detergent
because leftover detergent can cause a skin
rash. Air dry the belts. Never dry thern in the
automatic dryer because heat damages the
inside of the belt.

July 1993



-, Model 9500/9550: Technical Manual

Accessories

Lead Wires

The lead wires pick up the breath and heart
beat signals from the electrodes and carry
them to the patient cable. Always hold the lead
wires by the plastic ends when you are con-
necting or disconnecting themn; otherwise, you
can damage the wires inside the lead wires.

New lead wires come joined together. When
you connect the patient to the monitor, pull
gently to separate the lead wires as much as
you need to.

- July 1993

Pqtient Cable

The patient cable picks up the breath and
heart beat signals from the lead wires and
carries the signals to the monitor. The cable
has a locking connector where it attaches to
the monitor. Held the patient cable at the end
when you are connecting or disconnecting it.
Never pull on the cable’s cord because you can
damage the wires inside.

Page 2-5
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Theory of Operation

The monitors are intended for use with infants through adults. It
detects and alarms for central apnea, tachycardia and bradycardia.
Human events, equipment alarms and monitor on/off times are
logged. Trend and waveform data for human events are also
recorded. The 9550 series monitors also detect, record and validate
oxygen desaturations when used in conjunction with an external
pulse oximeter.

The monitor has an audible alarm {minimum of 79 dB({A) at 2 feet).
It also has circuitry which: detects the loss of any or all of the power
rails. A watchdog circuit ensures that the microprocessor is running
and is executing the software program correctly.

The monitor consists of five separate assemblies: the front panel, the
analog board, the digital board, the back panel, and the battery. The
phone jack board and key swiich board are separate boards that
plug into the back panel board.

For this theory, we will divide the monitor into four main parts: the
power system, the isolated section, the analog system, and the digital
system. The power system provides the power rails for the monitor.
The isolated section provides patient isolation, supplies the drive
current for respiration detection, and separates the ECG and respir-
atory signals. The analog section processes the ECG and respiratory
signals, and digitizes them. The digital section performs calcula-
Hons, detects events, and stores data.

Refer to the Block Diagram on page 3-9. On the block diagrams, the
letters A, D, R, and F indicate the board where the particular circuit
is located: A = analog board, D = digital board, R = rear (or back)
panel, and F = front panel.

July 1891
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Power System

Power System

Page 3-2
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Refer to the Block Diagram on page 3-10.

The Model 9271 battery charger is a three-prong charger that
provides 11.6 VDC at 180 mA. The charging {or operating) current
is provided through diode CR1, which prevents a shorted input jack
from damaging the device. The tranzorb, Z1, prevents voltage spikes
{greater than =15 V) from damaging the unit or resetting the
microprocessor.

The battery consists of eight nickel-cadmium (NiCad) cells con-
nected in series. It is rated at 2000 mAH (milli-amp hours), Fully
charged battery voltage is between 11 and 12 VDC. The monitor will
operate up to three days on a fully charged battery alone. The battery
can be recharged in about 18 hours.

The battfery voltage, VB, passes through a parallel set of switches
{@11 and the front-panel POWER switch), after which 1t is Kknown as
Va. Vi powers the alarm circuitry. @11 will maintain power in the

" ‘monitor {and set off the alarm) if the POWER swiich is furned off

without holding in the RESET switch. The fuse, F1, protects the rest
of the circuliry from excessive current. The voltage on the protected
side of the fuse is called Vp, Vi Is derived from VB and provides
continuous power to the RAM chips and real time clock.

- Vp provides the voltage for the various regulators in the monitor:

+bB.4 V for the Holter-type recorder, +5 V supplies, V+ and V- for the
analog section. Vp is regulated down o Vs (+5 V) by VR2.

Note that circuit ground and chassis ground are tied together on the
back panel board, They are alse connected together (with back-to-
back dicdes) on the analog board.

Oscillator U4 is an astable multivibrator operating at approximately

30 kHz. The frequency is set by R34 and C19. The outpuf at U4-10
has a 50% duty cycle. This signal drives @1 which drives the primary
of Tl. T1 provides the negative voltage V-, filtered by C30 and
rectified by CR12. T1 also couples the 30 kHz through to the isclated
section where it provides the power and carrier frequency for the
patient signal. :

July 1891



Model 9500/9550: Technical Manual

Isolated Section

July 1991

Isolated Sectiion

Power for the isolated section is derived from the 30 kHz provided
by T1. The diodes, CR16-CR19, form a full-wave rectifier, which
develops the positive and negative power for the isolated section. The
isolated positive power ralil is fittered by R71 and C41. The isolated
negative power rail is filtered by R70 and C38.

Resistors R84 and R63 limit the 30 kHz current for the zener diodes

- (CR14 and CR15). These diodes set the drive voltage to approximate-

ly = 10 VDC. C39 and C40 block any low frequency modulation of
the patient drive. R65 and R66 limit the patient current to approx-
imately 50 uA. Since RE5 and R66 are significantly larger than the
patient impedance (typically 500 to 1000 ohms), the patient drive is
essentially a constant-current source. Therefore, changes in the
patient impedance amplitude-medulate the 30 kHz voltage across
RA and LA. The respiration-modulated 30 kHz signal and the ECG
appear across R67. The patient ECG signal can be thought of as a
voltage source within the patient generating signals between 0.1 and
2 mV in amplitude. The respiration signal can be thought of as a
small change in impedance (0.2 to 3 ohms) out of a total body .
impedance of 500 to 1000 chms. The change in impedance
amplitude-modulates the 30 kHz carrier signal.

R78, R79 and dlodes CR23-CR30 provide input protection to the

instrumentation amp. Surge arrestors El1, E2, and E3 provide

protection to the circuliry if an electrostatic discharge is delivered to
the patient or to the patient cable input.

The instrumentation amp U8 (pins 1,2,3, 5,6,7, §,9,10) provides an
extremely high input impedance, with a differential gain of 5 for both
the ECG and respiratory signal.

C33 and Rb56 form a high pass filter. This couples the respiration-
modulated 30 kHz signal to the primary of T2 and blocks the ECG
signal. T2 couples the respiration signal to the non-isolated section.

C36 blocks DC while the network of L1, R74 and C37 provides a
low-pass filter. This filters out the 30 kHz carrier leaving the ECG
signal. U8-12,13,14 provides a gain of about nine, while C35
provides low-pass filtering with an f. of 100 Hz.

Q2 and @3 provide a full-wave chopper (at 30 kHz) that acts as the
carrier for the ECG signal. T3 couples it to the non-isolated section
of the analog board. R57 and R39 form a high impedance connection
between isolated and non-isolated grounds to limit offsef voltage
build-up.

Page 3-3
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Analog Sysiem
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ECG Channel
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The analog system consists of the ECG and respiration channels,
and, in the 9550 series, the oximeter channel. The analog system
processes the ECG and respiratory signals. It supplies signals for
the monitor's outputs and the digital system's inputs.

Refer to the Block Diagram on page 3-11.

R35 and C21 provide a 90° phase shift in the 30 kHz signal so it can
be used to demodulate the ECG signal. The demodulator signal
controls analog switch U5-3,4. The ECG signal is demodulated and
filtered (R40 and C22), and DC blocked {C23).

U6-1,2,3 provides variable, non-inverting gain from 13 to 31, adjus-
table via R93. C42 rolls the signal off at about 50 Hz. R95 sets the
DC offset for the rest of the ECG channel.

Us-12,13,14 and U6.5,6,7 form a line-frequency notch filter. UG-
12,13,14 is a bandpass filter whose passband can be tuned to 50 or
60 Hz with R94 acting as the tuning element. The output of Us-
12,13,14 is 180° out-of-phase with the 50 or 80 Hz noise signal at
Us-1. U6-5,8,7 sums the signals from U6-1 and TP9 (the inverted
signal at 50 or 60 Hz) to provide a signal at TP10 that has limited
AC line-frequency nolse. R92 is used to adjust the summing of the
two signals. '

U6-8,9,10 R56, C44, Rb6D, C28, RbBZ and C43 form a third-order
Butierworth low pass filter with unity gain. The corner frequency is
about 40 Hz, The ouiput of this section is sent to thie back panel
Interface connector (J5) through R48 (ECG High). The signal is also -
divided by R47 and R46 and again sent to the Interface connector
J5 (ECG Low) for use by Holter-type recorders.

U7-1,2,3 acls as a bandpass filter (center fequency of about 40 Hz)
with gain of about 24. This filter is lightly damped (i.e., the output
will ring) and will detect heartbeats whether RA /LA leads are correct
or reversed.

U7-8,9,10 is a peak detector. Positive voltages (heartbeats) at U7-8
will pass through CR22 and be held on the capacitor C48. The
voltages held on C48 decay off through R96 if there is no positive
voltage at U7-10. :

July 1991
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LEAD Alarm

Respiration
Channel

Analog System

U7-12,13,14 and V- provide the ECG signal with a DC offset. R23
and -Cb filter the ECG signal at U3-2 such that it can be compared
with the unfiltered version at U3-3. The output, U3-1, changes from
low to high when a heartbeat is detected.

The ECG signal (high or low) arrives on the digital board at connector
J12-5 and controls the gate of @1, which is fed into Port A, The
microprocessor receives the signal via its data bus,

Refer to the Block Diagram on page 3-12.

U1l-5,8,7 acts as a peak detector providing a voltage at TP2 that
corresponds to the impedance across the patient leads. This voltage
is divided by R2 and R104, then sent to input 3 of the A/D via J12-6.
It's then transmitted over the data bus to the microprocessor,
Nominally, patient impedances greater than 1800 ochms will cause
alead alarm. :

Refer to the Block Diagram on page 3-12. R35 and C21 provide a
90° phase shift in the 30 XHz signal . This is used to demodulate the
respiratory signal. The demodulator signal controls the analog
switch Ub-1,2. R28 and C14 filter the respiratory signal. U2-1,2,3
provides nen-inverting gain of gain of about 18.

R11, C13, R15, C16, R29, C15 and U2-5,6,7 form a third-order
Butterworth low-pass filter with unity gain. The corner frequency is

~about 5 Hz.

.U2-12,13,14 provides an inverting gain of between 300 and 600,

depending on the adjustment of R20.

CR1 and CR2 are 5.1 V zener diodes. The current flowing through
these two diodes and R7 keeps the voltage output of U2-14 from
going into saturation, hence, allowing it to recover quickly from large
swings in its output. If the output of U2-7 (between C17 and R19)
makes large swings, the diodes CR3 and CR4, the zeners CR1 and
CR2, and the signal inversion in U2-12,13,14 combine to keep the
output (U2-14) from saturating.

U2-8,9,10 functions as a bandpass filter and as a buffer for the fast
recovery amp (U2-12,13,14). C12 and R9 give a lower corner frequen-
cy of 0.07 Hz and R14 and C7 give an upper corner frequency of
about 9 Hz. The output of U2-8 goes out to the back panel Interface
connector, J5, via R50 as the RESP High signal. The output also is
filtered by the C24, C25, R30, R32 network and again goes out to
the Interface connector, Jb {Resp Filtered). In addition, the output
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Oximefer Chcmnél
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is divided by R49 and R51, DC blocked by C29 and delivered to the
back panel as the RESP Low signal for use by Holter-{ype recorders.

R1 and R8 provide a DC offset at U1-14 and at U1-8. C8 and C9 roll
off the respiratory signal at 10 Hz. The signal is filtered by R27 and
C11, and buifered by U1-1,2,3. From here the signal dgoes 1o input
Oofthe A/D (U10} via P12-4, It is converted and transferred into the
microprocessor via the data bus.

Refer to the Block Diagram on page 3-13.

The oximeter sends out two signals. One is a voltage proportional to
the percentage of oxygen saturation (O2 SAT). The second is a voltage
proportional to the heart rate (Pulse Rate). These two signals are fed
directly back out on the Interface connector (J5).

- U2-1,2,3 and U2-12,13, 14 act as buffer op amps with nominal gains

Digital System

Microprocessor

Page 3-6

of 4 to prepare the Pulse Rate and O2 SAT signal for the A/D. Oz SAT
is on input 4 of the A/D and Pulse Rate goes in on input 5. The
signals are converted and fransferred to the microprocessor via the
data bus.

Refer to the Block Diagram on page 3-14.

The digital system consists of a microprocessor with its support
chips, the system memory, a watchdog circuit, a real-time clock, a
serial port, and input/output hardware. The monitor provides bat-

tery back-up for portions of the digital system. The digital system

performs calculations, detects events, and stores data in the
monitor's memeory.

The 65C02 microprocessor 1s a low-power device using an 8 bit data
bus and 16 bit address bus. It runs at a 1 MHz clock rate provided
by crystal Y1 and the U4 oscillator circuit.

Ul4 provides time and date information to the microprocessor via
the data bus.

Ul0 is an eight input, eight bit A/D converter. A0, Al, A2 are
decoded to select one of the eight inputs. It uses the micreprocessor
1 MHz clock as its timing reference. It uses a 5 V reference which
means that eight bits can define 256 different voltage levels leading
to each distinet voltage level being about 19 mV.
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U2 is a Versalile Interiace Adaptor (VIAL This chip—provides——
two bidirectional, eight bit ports for the microprocessor. The VIA also

provides the timing for the interrupt cycie.

Two ports, U7 and U8, are output ports used for contirolling the LEDs
and the LCD via the data bus.

U9 provides the interface to communicate with a personal computer
via a serial communications port in a standard RS-232C format. In
general, the six signals sent and received by this chip allow com-
munications between the microprocessor and the computer.

Memory The two RAM chips, U11 and U712, provide storage space for events
that are recorded by the monitor. About 44 kB of these chips’ 64 kB
of available storage space is used.

The software for the system is stored in the socketed EPROM chip,
U13. The sertal number for the unit is also stored inn the EPROM so
that the checksum for sach EPROM is unigue.

Watchdog The watchdog circuit causes an alarm if the microprocessor fails to
operate properly. The watchdog circuit consists of two retriggerable
one-shots (U17), and a flip-flop (U16-4,5.8,8,9,10}. On start-up, C32

- keeps U16-5 low and U16-4 high for about four seconds. The high
at U16-4 turns on @12, Q12 fturns on Q11 and ensures that power
will be supplied to the circuitry (VB to Va) even if the on/off switch
is turned off. R36 and C31 provide a delay at start-up to ensure that
the MONITOR LED is turned off initially. Every 16 mSec (nominally) the
microprocessor toggles the watchdog circuijt input through Port B
(PB-7). This signal triggers the first one-shot output (U17-7) to go
low for 12 mSec. The output of the first one-shot (U17-7) triggers the
second one-shot output (U17-10) to go high for 50 mSec. The
continuous high output of the second one-shot (U17-10) is sent to
the active low SET line (U16-8) of the flip-flop. If the microprocessor
foggles the watchdog input faster than 12 mSec or slower than 50
mSec, then the one-shots time out, U16-8 goes low, U16-10 goes

* high (which ultimately turns on the MONITORLED on the front panel)
and the audible alarm is turned on via U16-11,12,13 and Q10.

July 1991 .
Page 3-7



- Digital System

Model 9500/9550; Technical Manual

LED cmd Réfer to the Block Diagram on page 3-15. The RESPIRATION LED blinks

AICI rm Dnvers each time the monitor detects breathing effort. The microprocessor

Page 3-8 |

generates a signal on the data bus. It is sent out through Port B
(PB-3). A high tuwrns on Q6. Q6 drives the RESPIRATION LED and the
Resp sense line of the Interface connector (J5).

The HEARTBEAT LED blinks each time the monitor detects a heart beat.
The microprocessor generates a signal on the data bus. It is sent
through Port B (FB-4). A high turns on Q5. 95 drives the HEART BEAT
LED and the ECG sense line of the Interface connector (J5).

Human alarm conditions (apnea, heart slow, or heart fast) canse a
loud alarm at one second intervals. Equipment failure conditions
{battery, lead or monitor) cause a loud, continuous alarm. The soft
audio signal notifies the user of actions taken {for example, when a
button is pressed), of a battery caution alarm, or of an invalid limits
alarm.

The andio alarm can be turned on by the watchdog circuit. Normally,
U16-4 is a high which means U16-11 is low (assume U16-12 is high). -
Q10 is off and no alarm sounds. If the watchdog times out, U16-4
goes low, U16-11 goes high, Q10 turns on and drives the alarm.

The loud alarm can bé turnied on by a low from the microprocessor,
sent out through Port B (PB-5}, putting a low at U16-12 and turning

on Q10. Q10 drives the audio alarm,

The soft audio alarm is turned on by a low generated by the
microprocessor, sent out through Port B (PB-6). This is inverted by
U23-1,2, which turns on Q9 with a high at its gate. Q9 drives the
audio alarm through R45, which limits the current flow through the
alarm, hence, reducing the alarmns sound output level.

Aloud audio alarm will also be generated if Ve or Vs are pulled low.
If this happens, U15-7 goes high, turning on 98, which drives the
audio alarm. This will accur if the internal fuse (F1) blows.

A fault sensed by the watchdog timer will turn on the MONITOR LED
as described earlier. The final drive circuitry (U5-13,11 and U23-
12,13) is also driven by a signal generated by the microprocessor
and fed through Port B (PB-2). The moMTtoR LED will flash for an
invalid limits alarm.

Alarm conditions are detected through software in the monitor. The
drive for the alarm LEDs is provided by the microprocessor data bus
through Port C. A low at the cutput pin of Port C will furn on the
front panel LED.

- July 1993



9500/9550 System Block Diagram
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Battery
Charger

95xx System Block Diagram

Oximeter r 0, Sal

Front
Panel

J LEDs &
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Patientl

H Lead Alarm @
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A/D

*l Resp Channel t
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» ECG Channel

Interface Connector

Switches

Daia
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(RAM)

Micro
Processor

r.i

|
|
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Computer

| Interface

ACIA
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Switches
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9500/9550 Power Distribution

95xx Power Distribution

Battery

Model 8500/9550; Technical Manual [

NiCad
battery -

&)
Charger P
+
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rrrm—

v

./..H.__u» HM;H <H_
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— ’ .
WOQGH
Lo switch VRI |
Vi
VRI ; Q3
| 1 r
RAM
RT Clock : H

+5.4V

+5V
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ECG Channel

Model 9500/9550: Technical Manual

ECG Chqnnel

Patient

Instru-
mentation
Amp

Isolated
Power

Supply

————3 {0 rear panel
3rd

Order , A A
Peak
Detector

Low
Pass

Filter |
P oa ] -
DCag(t;fset | o=
Comparator | A Processor ‘
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Respiratory Channel/Lead Alarm
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Respiratory Channel / Lead Alarm

Palient J¢
| A . A A
A Signal .1 Instrumentation | High
Condilioning " Amp '] Pass T2
30 kHz Filter
and A
T Misolated | A
Power A
Supply Third
Order Fast
A A Low Baseline A
Recove
»{Demodulalor p—y] Amp FP&SESI. > Ampry »] Amp
= 10 rear panel A D D
M Conditioning, Buffer > Micro
Processor
A D

I ‘Breath

'I Delecl

h 4

Lead
Alarm

D
A/D

Port Al—.
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Oximeter
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U’Zoo
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J
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Q
0
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NI
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_ n
Oximeter
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N 3 Connector
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3 - Oximeter
Pulse wmﬁo Inlerface
Patient

0, Sat

A/D

D

Pulse Wmﬁmr
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Micro
Processor
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Microprocessor Hardware

hali
back

I

%

Ull

Y1

Micro
Processor

€51, WL OF JEUESF]

xtal [
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batl
hack
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Watlch
Daog

Bus {16 bits, A0 to Al5)

Lead
Resp
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Oximeter

Data Bus (8

bits, DO to D7)

>
Serlal

Inlerface
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LEDs and Alarm

LEDs and Alarm

to rear panel

Model 8500/9550; Technicat Manual

D D K
Respiration
= J mew.w WmmuU | | SN LED
| 1 _
% v_ HR LED to rear panel 2
: N _ Drive _.V , »} Heart Beat
D ; D LED
Micro — } Port B W—bﬁ&%ﬂﬁgg —I_ F
Processor _ .
) D T M Audio Alarm
f | watch
a | Dog 1 D | F
1 | Monitor LED | Monitor
v_ Logic | > LED
D F
) Apnea LED
N
2 _ » HRF LED
Port C v_ HRS LED
» BATT LED
N LEAD LED
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Inspection

The following inspection procedure tests all major functions of 9500
or 9550 series monitors. Perform this procedure before and after you .
repair any monitor. Standard operating procedure may also require
that you perform this test at additional intervals to ensure contin-
ued, optimum operation of the monitor.

Throughout this procedure, enter the test results called for on the
Inspection Data Sheet. You will find a sample of this sheet at the end
of this chapter. You may copy this sample as needed for use during
all monitor checkout procedures.

Perform the procedure before repairing a monitor, entering your
results in the Initial Test column of the data sheet. This may help
you isolate the defective assembly. After repair, repeat the procedure,
entering your results in the Final Test column of the data sheet.

Headings in the procedure correspond to the tests listed on the data

sheet. Perform all the tests, in the order listed. If a monitor fails any
test, or any part of any test, that monitor fails the entire procedure.

Warning Do not use any monitor that does not pass all parts of the

inspection procedure. For assistance, contact Aequitron at
(800) 497-3787. :

If the MONITOR alarm LED comes on at any time, except during the
power-up LED test, reject the unit. '

July 1993
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Equipment

Equipment

Caution

Model 9500 /9550: Technical Manual

To complete this procédure. you will need the following equipment:;

Aequitron Model 8310 or Model 9310 Simulator
~ Aequitron Model 8237 Patient Cable
Aequitron Model 8245 Lead Wires
Aequitron Model 9271 Battery Charger
Aequitron Model 8200-14 70 dB Cap
Final Test Junction 13.o:f~:1
Co-axial cable
Digital multimeter (DMM)
Oscilloscope (scope} with dlglta_l storage—
‘The oscilloscope must have a time-base range of at least 50 msec.

per division to 0.5 sec. per division, and a vertical input range of
at least 5 mV per division to 2 V per division.

An Aeguitron Model 8310/50 or Model 8310/50 simulator
must be used to test a 9550/50 monitor. A 50 Hz power supply

should be used. An Aequitron Model 9271/50 battery charger
is to be used with a 9550/50 monitor.

NoOte The monitors are designed to meet AAMI “Safe Current Limits for
Electromedical Apparatus,” July 9, 1985.

1  The Final Test Junction Box is available only to persons who complete the Model 9500/9550

repair training.

Page 4-2
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Inspection Procedure

Inspection Procedure

Serial #
Case Assembly

Mechanical

Alarm

- July 1991

Read the serial number on the back of the monitor and enter it on
the Inspection Data Sheet. Write your name and today's date in the
appropriate blanks on the data sheet.

Visually inspect the monitor for proper case assembly. All parts of
the case must fit securely, with no gaps between components. Wires
must not protrude between case components.

Verify the operation of all switches and the bail. Inspect all hardware,
including jacks. Switches must operate smoothly throughout their
ranges. The bail must secure in an upright position. All hardware
must be tight and secure. All jacks must accept and hold their
respective plugs without undue resistance,

With no connections to the monitor, and with the face of the audible
glarm free of any obstructions, turn the monitor on. The alarm must
sound with a clear, audible tone. Turn the monitor off. :
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-

e -
-“Inspection Procedure

Test
equipment
connections

Figure 4,1

Beginning with

the Power up
test, connect
the equipment
as shown.
Note that the
patient cable 1s
not yet
connected to
the monitor.

Model 8500/95580: Technical Manual

patient cable
9310/8310 £500/9550
({ g é) Rernotd
Oz Sat Alarm
RA RL LA Interfoce ECG RESDO
7 oo
9550
serles |
only
7 O 0
Qecerep O
o
Intertace Og St Rempte
Alamn
BNC
O o
scope junction box

Power UpP connect the equipment as shown in Figure 4.1. Note that the patient

Page 4-4

cable is not vet connected to the monifor. You may place a Model
8200-14 70 dB cap over the alarm face to muffle the audible alarm.
You must remove the cap before you return the monitor to
service. Set the equipment controls as listed in Table 4.1.

Turn on the monitor. All alarm LEDs (front panel) must light and turn
off sequentially. There will be an approximately two second delay
before the audible lead alarm sounds. Hold down the Remote Alarm
button on the Junction Box. The Junction Box alarm must sound
while you press the button. Release the Audible Alarm button. The
monitor's audible alarm and LEAD LED remain on.

Connect the patient cable to the monitor. The audible alarm turns
off. Then the monitor alarms for apnea and heart slow within 12
seconds. The audible alarm beeps once each second. The HEART BEAT
and RESPIRATION LEDs are off; the APNEA, HEART SLOW, and LEAD LEDs
are oIl.

On the simulator, press Resp. Rate to end the apnea, and set ECG
Amplitude to 1 mV, The monitot's alarm miust be silent. The HEART
BEAT and RESPIRATION LEDs blink. The APNEA, HEART SLOW, and LEAD
LEDsremain on. On the monitor, press RESET. The APNEA, HEART SLOW,

-and LEAD LEDs turn off, Turn off the monitor.

July 1991



inspection Procedure
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eguipment Simulatoet Powar: On; Respirailon Rate: Apnea (Inf.); Resplration
settings Impedance: 1 &; Electrode Impedance: 500 Q;
Set the equip- ECG Rate: 165 BPM; ECG Ampl: 0 mV
ment controls -
as listed Monttor Powsr: Off; Apnea: 10 sec; Heart Fast: Off; Heart Slow: 40 BPM,;
before the
power up test. Junction Box Selectorn Recorder Powet

Recorder POWEI set the junction box selector to Recorder. With the scope/DMM,
measure the recorder power output. The voltage level must be
5.4 + 0.5 VDC.

NoTe If monitor is being checked for annual recertification, the battery

should be replaced. Z of ﬂ/ﬁ

Baftery OUprf Change the selector on the Junction Box to Battery. With the scope,
measure the battery output. The battery voltage must be greater
than 10.0 VDC.

Resp. Output set the Junction Box selector to Resp. With the scope, verify the
output is 2.0 x 0.2 Vp.p, with a maximum offset of 1 VDC.

ECG O UTPUf Set the Junction Box selector to ECG. With the scope, verify the
output is 3.0 + 0.3 Vpk, from the ECG baseline to the top of the -
. R-wave.

July 1991
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Inspection Procedure

Infant Alarm
Settings

Set the
monltor and
sitmulator.

Table 4.2

Verlly infant
Alarms

Verify that all
alarms are
working
correctly at
each

setting.

_ Table 4.3

Page 4-6
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Infant Alarm Settings set the monitor as follows in Table 4.2:

New Patient
. Infant )
Monttor Apnea 10 sec
Monitor Alarm
Limits Heart Fast 300 BPM
Heart Slow 130 BPM
ECG rate 165 BPM
ECG amplifude 1 my
Sim UIG?OF Resp rq‘}e 30 BPM
Resp impedance 10 Q
Electrode impedance 500 Q

“Sefting . Verify Alarm:  Action
315 BPM Heart Fast none
alarm
acltvates
290 BPM Audibie alarm | Press RESET to
Is off and . tum LD off,
HEART FAST LED
ECG rate s on.
115 BPM Heart Slow noene
alarm
activates,
140 BPM Audible alarm ;| Press RESET 1o
Is off and turn LED off.
HEART SLOW
LED 15 ©on,
Inf Apnea, Apnea alarm none
and press after 8.5 to
Enter, 11.5 seconds,

Simulator Press Resp Audible alarm | Press RESET fo
Rate on is off and furn LD off,
simulator. APNEA ED Is

on.

July 1991



Inspection Procedure
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“Adult Alarm Settings
Hi
Set thien;'rg&s_ Moniior | New Patient
tor arnd stmu- Adult
lator. - | Patient Name Enter your initigls
Patient Number 1234
Apn 60 sec
Monitor Alarm pned
Limits Heart FOSf 100 BPM -
Heart Slow 30 BPM
Apnea 45 sec
o Heart Fast 100 BPM
EventLog LiMits| 1ot sjow 30 BPM
02 Sart (9550 | 80%
series only)
Displayed Priotiiy 1 | Apnea
Events (9550 ! priority 2 Desat
series only) .
Priority 3 HR _Slow

Verify that “SAT %" = 83 £ 2% and
“Pulse” = 165 + 3 BPM. (9550 series only)
Puise can be adjusted with Pulse knob on the

junction box.
Time/Date oo
Simulator | ECG rate ' 95 BPM
ECG amplitude 1my
Resp rate 10 BPM
Resp impedance 1.0 O
Electrode impedance 500 Q

July 1993
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Inspeciion Procedure

Adult Alarm
Settings,
confinued

Verlfy Adult
Alarms

" Verify that all
alarms are
working
correctly at
“each

setting.

Table 4.5

che 4-8

ECG ate

Setfing
105 BPM

Model 9500/9550: Technlcal Manual

Verify Alarm:

Heart Fast
ciarm
achtvaies

Actlon
none

95 BPM

Audible glarm
is off andg
HEART FAST LED
Is on.

Press RESET to
turn LD off.

25 BPM

Heart Slow
alarm
activaies.

none

35 BPM

Audible alarm
is off and
HEART SLOW
LED is on,

Press RESET to
furn LED off,

Simulcitor

Inf Apneaq,
and press
Enter,

Apnea aiarm
offer 58.5 10
61.5 seconds.
(Start this
fiming after
the last Resp
uise.)

neéne

Press Resp
Rate on
simulator,

‘Audible alarm
Is off and
APNEA LED Is
on,

Press RESET to
turn LED off,
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ECG Response

Table 4.6
Response

Settings

Make the

following

changes to

the monitor

. settings:

ECG
Response
Verification

~Table 4.7

Set the -

sitmulator for
the followtng
ECG rates
and

‘amplltudes. .

July 1991

Monitor

Inspection Procedure

Monitor Alarm Apned rosee
Limits | Heart Fast off

| Heart Siow 30 BFM

Apheg 10 sec
Heari Fast off

EventLog Limits| pyoqrt siow 3C BPM
. O25at (9550 80%

saries only)

Junction Box

Switch

ECG

"-‘.Eq.'mpmenf

Simulator

| ecorate

-Amplitude

358PM | 02my
3158PM | 02mv
315 BPM 5.0 mV
35 BPM 50 mv

Verify 10 beats
at each
sefting. Each
setting should
have no
missing beats
or double
beats, _
Verify that no
alarms are
activaied,
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Inspection Procedure

Model 9500/9550: Technical Manuzal

inverted Polarity

Table 4.8 Ll fouipment | lends Verlty

olar
Connpecnoirz Simulator Disconnect the RA and LA Lead alarm
Make the - : leads from the simulator, aclivates
Jollowing Connect the RA lead to the LA | Audible alarm
changes to simulator socket, Connectthe | is off, Press
the simulator LA lead to the RA simulator RESET fo turn
lead Cog”ec' socket. LEAD LED off.
ons:

‘Table 4.9 " Inverted EFCGRute - | ECG Verlfy:
Polarity Amplitude

Verfleation

Set the Sinulator 35 BPM 5mV verify 10 beats
simulator for 315 BPM 5my at e‘cch
the following 315 BPM 0.5mv setfing. Each
ECG rates setting should
and 36 BPM 0.5mV hgvg no
amplitudes. - a5 BPM . 0.2 my missing beats
or double
7 215 BPM 0.2 ”,‘V beats. ‘
Verify that no
alarms are
activated,
Llead Return the RA lead to the RA simulator socket.
Connections | Return the LA lead to the LA simulaior socket,

July 1991
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Hecui rate = Resp.

Heart rate =
Resp.

Check the
monitor and
simulator by
following the
steps in this
table.

_ Tab!_e 4.10

Lead Output

Table 4.11 Lead Output
Set the simu-
lator for the
Jollowing
Electrode
Impedance

" settings and
verify the
alarms.

July 1993

Inspection Procedure

Equipment Seftings: Verify
1. Simulator ECG Rate = 95 BPM

Resp Rate = 75 BPM. .

Resp iImpedance =

050

2. Monitor Press RESET.

3. Simulaior ECG Rate = 75 BPM | The monifor's APNEA
LED and audible
alarm must turn on,

Resp Rafte = 50 BPM | The monifor's
. audible alarm must

4. Simulator be silent, The APNEA

LED must remain on.
. Press RESET. The APNEA LED must
5. Moniftor turn off.

‘Electrode
Impedance Sefting:
3000 0 Lead Alarm activates
1500 Q Audible alarmturns | Press RESET to tum
Off. off the LEAD LED
1000 Q0 Normal operation of
‘ the monitor (no
|-Glarms).
500 Q <" | Normal operation of

the monitor (no
alarms).

Page 4-11



Inspection Procedure
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Respiration
Response
Response
Set ;L:junc- | Junction Box switch Resp
tion box and | Simulator : ECG rate =
~ simulator for 165 BPM
the following , | ECG Amplitude = 1.0 mV
nitial _
settings. Electrode
impedance = 500 &

Table 4.15 Resplration W ‘Resp Rate Resp Verlfy
' Response Impedance '

Set the

simulator for simulator 50 BPM 0.2 & Verify 6
the following 20 BPM 020 Z;ef;l‘;se ;:;;rng
Respiration .
raves and 15 BPM 040 Each setting
Respiratton 10 BPM 0.5 Q shoulq !’aove
Impedance | . : 75 BPM 05 @ g?efc‘]ﬂ;:]slng
s or
setiings. 75 BPM 500 Souble
' 10 BPM 50@ breaths.
Verify that no
alarms are
activated.
Simulator Resp Rate = | Resp Impedance =1 Q
30 BPM
July 1991
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!

Oxygen Desat

Table 4.15 Oxygen DeSat Equipment

Junction Box switch (9550 series| Press the Og Sat switch for
only) approximately 10 seconds, then
release.

Interface Test Transfer the data from the monitor to a personal computer that has
the Report Generator software.

Page 4-14 outlines the basics of transferring data from the monitor
to a computer. Refer to the Report Generator Manual for further
details. '

Verify that events simulated during testing were accurately trans-
ferred by reviewing the printed Summary Report and Event Log.

Examples of a 9550 Summary Report and Event Log are on page
4-15 and 4-16. '

Examples of a 9500 Summary Report and Event Log are on page
4-17 and 4-18.

July 1993
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Generating a 9500/9550 Report/Printout

Model 8500 /9550: Technical Manual

Generating a 9500/9550 Report/Printout

Page 4-14

Computer 9500/9550 Monitor

and computer

1. 25 pin D connector cable between 9500/9550

2. Turn on computer, and
ivpe CD\RG. Press Enier.

3. Turn on printer.

-4, Insert formatted patient
diskette,

5. Type MAIN.

6. Tum on while holding
“Funclion” and “Up”
buttons.

7. Type Rfor "Receive
Monitor Data.”

8. Type D for *Direct
Connect.”

9. Press "Down” button.

10.Press the Space Bar,

11.7Three beeps means it's
0.k

12.Type E for “Examine
Patient Data.”

13.Press Enter.

14.Type Sio view a
summary report.

18.Type P to print summary
repor.

16.Type E to view an event
log.

17.Type P to piint an event
log.

18.Type L to leave the
program.

July 1993



summary Report 9550 Sample

Model 9500/9550: Technical Manual

- Summary Report 9550 Sample

July 1993

PRELIMINARRY REPDRT #% MODEL 955& +* SUMMARY REPQRT
MONITOR INFORMATIOR YOUR INITIALS Adult
1234
'#% EVENT RECORDING TIME #% Time Date
Event Recording Start 16114t 4aa RE/ZRA/SS
Event Recerding Stop le:28: 1@ Be/3Q/9Z
Tatal Recording Time 14 tins
Total Monitor On Tine I Mins
“ of Toatal Rscording Timsz 85 #

#% APNEAS  #%

1@ seconds
1@ seconds

)

Monitor Alarm Apneas »
Event Logging Apneas 3

i

Lonpest Apnea lasted 69 secs at 16:17:03 on B&/30
Min Heart Rate (3 beat Avg) @ 34 BPm Mirn 02 Sat : Invalid

. %% BRADYCARDIAS *x

Moenitor Rlanm Bradycardias (= 32 BRPM 1
Event Logging Bradycardias (= Z@ BFM 1

Lowest Heart Rate lasted 14 secs at 16:l&:4@ on QE/30

Min Heari Rate (2 besat Avg: ¢ & BPM Min O2 8at @ Invalid
#% TRCHYCARDIAS #x

Monitor Blarm Tachycardias OFF
Event Logging Tachycardias aFF

Highest Heart Rate lasted 7 seos at 1&:16:24 on @8,/3Q
Max Heart Rate (3 beat fAvg) @ 185 RRM Min 02 Sat : Invxlidg

** DESATURATIONS %«

Event Logging Desaturations 1
Lowsst OZ Saturation lasted 12 secs at 1&6:25:5@ on B6/32
pire Heart Rate (2 beat Avg) 163 BRM Min DE Bat = 77 %

4% EQUIPMENT ALARMS  %»

Loose Lead Alarms Z Alarnms
Low Battery Alarms -

## DISPLAYED EVENTS +## )} Are Not Reviewed (¢

Priority #1 (ZM) Apnes Z Foung
Frriority #2 (10 Desat 1 Found
Friority #3 (1&) Brady 1 Found

Copyright (c) 19B9%,22 deguit«on Medical Inc. Rel B4D-BES-DR43IIBTS
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Event Log 9550 Sample

Event Log 9550 Sample

Page 4-16

e ';\J ix

~

&.
9.
1.
11.
12,

13,

AEGUITRON MEDICAL INC.

Fatient Name:

Event Type
Switah Change

Apnea Limit
Tachy Limit
Brady Limit

Manitor On
Tachycavrdia
Bradycardia
Apnea
Monitor OFf
Switch Change

Apnea Limit
Tachy Limit
Brady Limit

Momitor On
Loose Lead
l.Lovse Lead
Apnea

Loos=¢ Lead
Manitor DFF

End of Lopoed Events

YOUR IWNITIALS

Time Date

Honitor Alarm

6@ secqs
12@ BPM
@ BRM

163 17:59 a7/31
16118136 B7/21
16:18:51 ++ B7/31
16119334 ++ Q7/31
16:20;52 a7/31
Momitor Rlarm

12 secs
OFF
3@ BPM

@az7/31
a7/31
w7 /51

16: 75108
16:25:125 ++ B7/31

@7/t
a7/31

1686120
16:27:53

Copyright {c?

*% WMODEL

1989, 92

ASOD wx

Number

Durati
Event

45
120
el

Mins
Secs
Secs
Min
Min
Event

Ll N

1@
20
Mins
Sece
Sers

Secs
Mins

1

R DEED

1

Meodel 9500,/9550: Technical Manual

EVENTE LDG

r 1254

on HR (BPM}
(3 beat Avp!
Logger :

L8Ccs
BN
BEM

125 +*

*

[N
(O
*

1& Secs
L.ogger
secs

OFF
BN

Secs -

fAequitron Medical Inc.
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~ Summary Report 9500 Sample

July 1993

PREL IMINARY REPORTY

MOMITOR INFORMAT ION
1234

#% EVENT RECORDING TIME #x

Event Recording Start

Event Recording Stop

Toetal Recording Time

Total Momitor On Time
# of Tetzl Recording Tims

#% APNEAS *x

*% MODEL 9502 #x

YOUR INITIALS

Time

le:17:5%
16:27359
1@ Mins

S Mins
9@ %

Monitor Alarm Rpneae »= 1@ seconds
£vent Lopging Apneas »= 1@ seconds

[RER

Summary Report 9500 Sample

SUMMARRY REPORT
Rdult
Date

A7 /EL/D3
@7/31/93

Longest RApnea lasted 7 secs at 16:19:84 on B7/31

Min Heart Rate (3 besat fug)

#+% BRADYCARDIAS . ##

Monitor Alarm Bradycardias (=
Tvent Logging Bradycardias (=

Lowest Heart Rate lasted 14 secs
Min Heart Rate (3 beat Rvgl

*% TACHYCARDIAS *x

Monitor RAlarm Tachyoardias
Event Logoing Tachycardias

Highest Heart Rate lasted 8 secs at 16:18:36 on @7/31

Max Heart Hate (2 beat Avg)
*#* EQUIPMENT ALARME *»

Loose Lead Rlarmsz
Low Battery RAlarms

%% DISPLAYED EVENTS *% 32
Priorivy #1 (2@) Apnea

Friaority #& (1@} RBrady
Priority #3 1@y Brady

Copyright (o) 1989,93& Requitron Medical Inc.

3

=

3

[

S BPM

& BPM
2 BPM

2 BRM

OFF
OFF

125 BRFM

P m

Alarme

Found
Found

1
1

Are Not Reviewed <{{ A)
CaN

| v &
at 15:_16:51 on @7 /31 Cpe\ «

Rel Q40-@2%~-d@Q462iga

Page 4-17
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Event Log 9500 Sampile
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RIS ]

a,
.
1.
11.
e
12,

14,

End of Lopped Events

AERUITRON MEDICAL INC.

FPatient Name: YOUR INITIALS

Event Type
Switch Chanpge

ARpnea Limit
Tachy Limit
Brady Linit

Monitor On
Tachytardia
Bradycardia
Apvies

Monitor OFF
Switch Change

Apnea Limit
Tachy Limit
Brady Limit

Monitor On
Loose Lead
Loose Lead
Apnea

Loose Lead
Desaturation
Monitor Off

Time Date
Monitor Alarm

Al secs
1z pRm
¢ BRm

1hiid:4s e/ 3
leézi6: 24 Q6 /D
l&:ibi4@ ++ Qb/39
16217:03 ++ B&/30
1ezt8:22 @&/ 32a
Monitor Alarm

10 secs
DFF
S0 RN

16:19:14 l syt
lezz@: 58 Qe /3@
@6/ 30
B /30
D&/ 320
16:25:3@ ++ Bo/50
Ib:28:10 @e /30

Coepyright (o)

#*% MODEL 9556 %

Model 9500/9550: Technical Manual

EVENTS LOG
dumber: 1234
HR (BN} Dz

(3 bheat Rvo)
Event Logger

Buration

450 secs

1@ BEM

@ BRM 02 Sat Limit By
Z Mins
7 Becs 105 . INY
14 Becs =) INV *
1 Min 9 Secs Sé INY *
1 Mim

Evernt Logger

12 secs
OFF
2@ BRM Q2 Sat Limit a@xn

Mine

Sercs

Beos
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Ground Wire Resistance

~-, Model 9500/8550: Technical Manual

Charging Light -
" Turn off the monitor and disconnect all equipment. Plug batiery

charger into monitor (back panel) and verify that the green charge
LED lights. Disconnect the battery charger.

Ground Wire Resistance

Using a digital multimeter, measure the resistance between the shell
of the Interface “D” connector on the back panel and the exposed
metal of either the ECG or Resp output on the back panel. Resistance
should be one ohm or less.

warning J Do not use the exposed metal of the REMOTE ALARM connec-

j tor on the back panel for the groundwire resistance check. -

| g-owg? - D Conn. = 74/'544_&
s s ks
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Model

- Model 9500/9550 Inspection Dafa Sheet Serial No.
Initial Inspection L Pass [ Fail Final Inspection dPrass U Fail

nspected By: Inspected By,

" Inspection Date: Inspeciion Date:

Test Initia! Test Final Test
. Pass/Fail Resulf Pass/Fail Result

Serial #

Caose assembly

Mechanical

~ Alarm

Power up

VDC 15.4:05VDC

VDC |>10.0VDC
Vepp |[20£02Vpp
Vpg 13.0+0.8Vpg

vDC
vDC
Vp-p
VP

Recorder power

Battery cutput

Resp. output
ECG output

nfant Alarm
Seftings

 Adult Alarm
Settings

. ECG Response

Inveried Polarlty

Heart Rate =
Resp,

Lead Output

Respiration
Response

Oxygen Desail 9550 Only

Interface Test

" Chaiging light

Ground Wire
Resistance
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Disassembly

July 1991

Cauﬂon

The following is a description of the disassembly process for a
Model 8500 or Model 9550 monitor. It breaks the monitor into
sub-assemblies that you can replace with Aequitren-supplied re-
placement parts. Disassembly beyond the level shown here will void
all warranties and support contracts for that monitor.

R e

S WW@%WW

N
grounded workstation. Always wear a ground strap when dis- &

% assembling monitors. %’
mmmﬁwwwaﬁ e

i You must always disassemble monitors only at a properly g
i

WW

You will need the following tools to disassemble the monitor:

* Alarge flat-blade screwdriver

* A small knife

*  QOne #2 cross-blade screwdriver
*  One #0 cross-blade screwdriver
*  One 12" nut driver

*  One 316" nut driver

Page 5-1



Disassembly

Figure 5.1 Protective
Panel

Witth a flat-
blade
scretvdriver,
remove the
nylon screw
_from the back
of the monltor
top. Swing
down the top

of the protec-
tive panel. Pull

- the protective
panel off of the
monttor’'s back
panel.

Figure 5.2  Feet and ball
Turn the
monttor upside-

down. With a

small knife,
‘remove the
stlicon plugs
Jrom the feet.
Use a #2 cross-
biade screw-
driver to
remove the
screw from
each foot. Re-
move the feet
and the ball
from the bot-
tomn of the
monitor.

Page 5-2
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Figure §.3

Flgure 5.4

July 1991

Remove the
bottom and set
it beside the
unit, Discon-
nect the bat-
tery cable from
the rear panel.
Disconnect the
Jour ground
wires from the
two studs on
the battery
cover. Lift off
the fio side
panels,

Remove seven
screws from
the analog
board. Discon-
nect JI14,J15,
and J19 from
the analog
board. Lift out

the analog

board.

Disassembly
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| Disassembly

Figure 5.5
' Remove
seven studs
and Iift out
the shield.
Remove the
next severn
studs and lft
out the digital
board with
the front and
rear parnels,

Flgure 5.6
Disconnect J13
JSfrom the digital
board and
remove the
" front panel.
Lift the rear
panel to discon-

nect J& from .

the digital
board.
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- Schematics

Following are the mechanical drawings, component locators, and
electrical schematics for the final assembly of the monitors, and for
their major subassemblies. For information on the disassembly of
the monitors, see the Disassemnbly Chapter of this manual. For
information on replacement parts, contact Aequitron’s Technical
Service Department by calling:

(800) 497-3787

The following service kits are used to replace defective assemblies in
the monitors:

| wmonitor | Sewvicekit L Boord

@500 1061 Digital Board
1057 Analog Board
1059 Front Panel

9880 1061 ' Digital Board
1057 Analog Board
1060 Front Panel

@550/50 1061 Digital Board
1058 Analog Board
1060 Front Panel

Note Back panels are not field-serviceable. Units with defective back
panels must be returned to Aeguitron Medical for service.

July 1993
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Final Assembly
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Final Assembly
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Digital Board
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Digital Board
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Front Panel Board

Front Panel Board

1
(o))
&
B310N .
'SOVHVAOUDIN NI 34V g
SAMIWA HOLUOYIYD TV ‘%L ‘ma/L rﬂu
'SWHO NI 3NY_SINTVA HOLSISIY _—
TIv 'QIDIAS ASMMAHIO SSTMN 4 oN e
KIND L3P HO4 WSV @ aN——— 3 ¥2
SI L0 HO4 LHSIAH ho _—
B 953H XvW  '8dd NO
A13VN0S 0II¥AS 3@ OL Sluvd TV nmm . > °
. IMS Gmm_x LM N )
1l
10 o N ON ————L 1
§L—tp aip
oL oN g
— a1
UAITIT delmﬂ .ﬁ
, ¢
135387
xE
4 9
PAHET HOIVHldS 30
> v
Sa - 80 v 1dvAH 7
——A——— i
208 bu - 9462 HOLINOR
ANA————po} H
_oo 808 S avn
€ H
—— g
TN4NI FOLNG Yamed” © 808 8 - T AuaLE
N ¥l ayvod .
- e EHO MOIS LdvIH
_ HEL sd e TviiDia
1 . AN 1SVA LavaH >
XS'L Y -
S ]I)>>\|J¥¥|[JIJ!|||WE
> 52 NAAEE fpea VaANdY
Py ~ 9ir
z mu A : LS
NG L W A EXS
HIMOd ZMS m_wm ;ﬁww o 2]
5 61
. 7
A L
v, 1’0
19
z
e )
alr
_ a3asn 10w .
N
sna | ﬁl e |
| o 1 | e ik .
oy oKy gir
_ | L T !
_ e FASS YA .

| Page 6-16



Front Panel Board

Model 9300/9550: Technical Manual

* — I FF.— Ao Py A i A S U T U U SN S W Wt

Page 6-17

(@ 3 1) ﬁ F ©) M (O B _ _ OO0
20'sQ2*ve2 < 4t v  |pvaece Cooooaa

)
N 1w Hos

LH dWGD XYW 009D

O T =lo _g _ 2 O]
C m oo

!Bl_l:_

/ gg =]

Mzo 10 ¥ guzui

@ O

July 1991



Back Panel

W
:
b=
"
g
;
=
S
v
o
S
S
in
o
3
=

Back Panel

SILON
ATNO 90— NO ¥¥3ddv QL J8AlvId SiHL Q

NMOHS
SY TaNvd 40 3903 Ob VETvavd ‘Tl WALl
'dYHLS ANNOHD 30 ON3 LT13AT +# NOWLISOd @

*(438) ¥3IHLIDOL QINELSYA
34V ¢ ANV | SWILE 8314y d3X1430
QNY Q3430708 38 01 ‘f WL "40LD3INNOD @

‘@vi 410
WIHE FZ ONY | SNId "HOLD3NNOI-Q
OLM; ‘21 WAL 'ON1d N3N LHISNI 4

NN Az pmu_

1 zMN ] Q

$ZT MNId (1)

@nx z i

\

i (e

Ly 3wos

LA AT

43 gD

Y=V M3IIA

0 WvL3G 335

U
wn ()
O ” 434(5)
] /
_ N — i [
[ T = )
_ } o A 1 _
_lrm-t . / ,,, T T rmv X €
5,_ , y / ”
: i ¥ 1v13a 338 Y | :

1
4K

I
!
8 W30 335\ \
FEENARNFE T
LI
SUvL3q 335

b

I HWM )
N

434

Re)

July 1991

Page 6-18



Back Pane!

Model 9500/9550: Technical Manual

&
&

>
%@
cE
=%
o

[T L
ASS¥ Q21

D 1ivlid

Ehx T

| I |

WS 40 34 Inawd

{1 M3 V3NV BYEH 40 AJIA HVRY
a Tvi3a

mEE
RN

A3 @4

au (g}
nm%x T

EE) ﬂé

=n=1vN

9 WL 335 r..
Lux@ —‘w

g v13g

N
-—F
—r

z

EEIR T U

July 1891

Page 6-19



Back Panel Board

: Technical Manual

Model 9500/9550

Back Panel Board
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Model 9500/9550 Inspection Data Sheet -~ serialNo.
Initlal inspection {JPass (1 Fall Final Inspectlon - [Pass D-FGH-

Inspected By: : lnspet:fed By:

Inspection Date: . : Inspection Date:

Finci Test

Result’
~ Serial # .

Case assaembly

Mechanical

Alarm

Powér up

VDC |5.4x0.5VDC

VDC |>100VDC
Vpp [2.0+£02Vep
Ver 130203 Vex

VDC
VDC
Vp.p

Recorder power

Battery output

Resp. oufput
ECG output

infant Alarm
Settings

Adult Alarm
- Setlings

VP

ECG Response

" Inverted Polarity

Heart Rate =
Rasp.

Lead Ouiput

Respiration
Response

Oxygen Desat 9550 Only

Interface Test

Charging light

Ground Wire
Resistance

0
0
Q
Q
0
Q
I8
0
Q
a
a
0
Q
Q
Q
C!.
0
0
Q
Q

0|0|0|0| 0|0| O|oj0] 0] D0jo|0|0|0|0|0|0|0|0
o000l 00 0Oolol O 0000000000

= 1 ¢chm

- oj0j0|o| o|o| ojojo| 0] o|o|o|o|o|o|o|o|o|o]

Notes:
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ﬁ%&é} ITRON MEDICAL INC

o T LORTHL MINNEAPOUS, AN S5947-4824 LS A

I-5vr-2200

MODEL 9500/9550 MONITOR ALARM QUESTION & ANSWER SUMMARY

Please refer to pages 11, 23 and 29 of the 9500 Dealers Manual and page 22 of the 9500 Users
Manual for further discussion of these issues.

Q: What type of Monitor alarms are there?

A: 2 types. In the first, the monitor light {on the front panel) is on gontinuously and the
audible alarm is sounding continuously. In the second, the monitor light is blinking once
per second and the audible alarm is sounding once every 30 seconds.

Q: Under what conditions will the first condition occur (Monitor fight on continuously,
audible alarm sounding continuously)?

A: The microprocassor in the monitor continuously checks itself (via circuitry called a
‘watchdog’). If the circuitry detects a potential error condition it will rurn on the
monitor light/alarm. Sometimes these conditions are transient and at others times the
damage is permanent. The following are conditions under which this tvpe of alarm
might occur: electronics parts failure, battery discharged to extremely low levels, a large
electrostatic discharge or a violent drop {of the moanitor).

Q. What should I do when a continucous Monitor alarm cccurs?

A: Turn the monitor of f and then on again. If the problem was transient then the monitor
will go throush a normal start-up sequence and start o pick up heart and respiration
signals. If the monitor goes into 2 second continuous Monitor alarm condition, we
recommend that the monitor be returned for further evaluation. If vou have any doubrts
at all about the integrity of the monitor please return it for evaluacion.

Q: Under what circumstancsas will the second condition occur (the monitor light is bl.u:tlcmﬂr
(once per second) and the audible alarm is sounding once every 30 seconds)?

A: The monitor stores its settings in several different locations in its internal memory. It
regularly checks to see that these various locations agres. If the locations don’t agree
then it returns all the settings to their 'default’ values (specifically, infant default
settings) and it turns on the blinking Monitor light and besps once every 30 seconds.
The monitor continues to operate properly, however it may not be using the prescribed
settings. A disruption to part {or all) of the internal memory could cause this to happen.
The disruptions could be a result of anyv of the following: electronics parts failure
(intermittent), batterv discharged to extremely low levels, electrostatic discharge (of large
magnitude) or a violent drop (of the monitor).

Q: What should I do if the monitor goes into this default condition (the monitor light is
blinking once per second and the audible alarm is sounding once every 30 seconds)?

A: Under these conditions, the monitor is quite capable of continuing to safely monitor the
patient, however, vou must be aware that the alarm aad logging limir settings may not
be the prescribed ones. We recommend that you ’clear’ thc memory and re-enter the
patient name/number and settings. Again, if you have anyv doubts as to whether or not
the monitor is operating correctiv, piease call one of our tech service reps or return the
monitor for further evaluarion.

AEQUITRON MEDICAL, INC.






