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Introduction 

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 Aequitron 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 adjustments or procedures that exceed the scope of this 
manual to an Aequitron Technical Service Representative by calling: 

(800) 497-3787 
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Chapters 

Model 9500/9550: Technical Manual 

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

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

Inspection 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 monitors. 

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. 

Schematics 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 it easier to use or service the monitor. 

       
  

a 

Directions that prevent damaging the equipment. 

Warning JÍ Directions that warn of hazards to the patient, to a care- 
giver, or to service personnel. 
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Description 
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. 

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 panel has: 

+ Lights for human and equipment alarms 

* RESET button 

* POWER switch 

e Patient cable jack 

+ Green lights for breathing effort and heart beat 

e Alarm speaker 

The back panel has: 

+ Battery charger jack 

+ Green charger light 

« Otherjacks and controls for your doctor or homecare dealer 
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Front Panel 

Front Panel © 
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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 equipment alarms the alarm sounds 
constantly. A yellow light turns on to show you 
which alarm occurred. 

© 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 turn the monitor off. 

Page 2-2   

    
© © 
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. 
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Back Panel 

3329249360220 
200004220004 

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 output. 

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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Back Panel 

  

ECG and RESP Outputs 
These are outputs for accessories. 

© 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 unless 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



Accessories 

Accessories 

Model 9500/9550: Technical Manual 

These accessories pick up the patient's breathing and heart beat 
signals and carry them to your monitor. 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   

Belt 
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 
lukewarm 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 them in the 
automatic dryer because heat damages the 
inside of the belt. 
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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 them; 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. 

duly 1993 

Patient 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. Hold 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. 
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Theory of Operation 
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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 switch 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- 
tions, 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. 
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Power System 

Power System 
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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 battery voltage, VB, passes through a parallel set of switches 

(Q11 and the front-panel POWER switch), after which it is known as 
Va. Va powers the alarm circuitry. 911 will maintain power in the 
monitor (and set off the alarm) if the POWER switch is turned off 
without holding in the RESET switch. The fuse, F1, protects the rest 
of the circuitry from excessive current. The voltage on the protected 

side of the fuse is called Vp. Vm 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: 
+5.4 V for the Holter-type recorder, +5 V supplies, V+ and V- for the 
analog section. Vp is regulated down to Vs (+5 V) by VR2. 

Note that circuit ground and chassis ground are tied together on the 
back panel board. They are also connected together (with back-to- 

back diodes) on the analog board. 

Oscillator U4 is an astable multivibrator operating at approximately 

30 kHz. The frequency is set by R34 and C19. The output at U4-10 

has a 50% duty cycle. This signal drives Q 1 which drives the primary 

of Tl. Tl provides the negative voltage V-, filtered by C30 and 
rectified by CR12. T1 also couples the 30 kHz through to the isolated 
section where it provides the power and carrier frequency for the 

patient signal. 
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Isolated Section 

Power for the isclated 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 rail is filtered by R71 and C41. The isolated 
negative power rail is filtered by R70 and C38. 

Resistors R64 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 R65 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-modulate 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 ohms. The change in impedance 
amplitude-modulates the 30 kHz carrier signal. 

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

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

protection to the circuitry 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, 8,9,10) provides an 

extremely high input impedance, with a differential gain of 5 for both 
the ECG and respiratory signal. 

C33 and R56 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 C87 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 fe of 100 Hz. 

92 and 93 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 
ofthe analog board. R57 and R39 form a high impedance connection 

between isolated and non-isolated grounds to limit offset voltage 
build-up. 
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Analog System 
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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. 

U6-12,13,14 and U6-5,6,7 form a line-frequency notch filter. U6- 
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 U6- 
12,13,14 is 180° out-of-phase with the 50 or 60 Hz noise signal at 

U6-1. U6-5,6,7 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 noise. R92 is used to adjust the summing of the 

two signals. 

U6-8,9,10 R56, C44, R55, C28, R52 and C43 form a third-order 

Butterworth low pass filter with unity gain. The corner frequency is 
about 40 Hz. The output of this section is sent to the 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 acts as a bandpass filter (center frequency 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. 
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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 C5 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 Q1, which is fed into Port A. The 
microprocessor receives the signal via its data bus. 

Refer to the Block Diagram on page 3-12. 

U1-5,6,7 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. 
Its then transmitted over the data bus to the microprocessor, 

Nominally, patient impedances greater than 1800 ohms will cause 

a lead alarm. 

Refer to the Block Diagram on page 3-12. R35 and C21 provide a 
90° phase shift in the 30 kHz signal . This is used to demodulate the 

respiratory signal. The demodulator signal controls the analog 
switch U5-1,2. R28 and C14 filter the respiratory signal. U2-1,2,3 
provides non-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. 

U2-12,18,14 provides an inverting gain of between 300 and 600, 
depending on the adjustment of R20. 

CRI 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 freguency 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, J5 (Resp Filtered). In addition, the output 
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Oximeter Channel 

Digital System 

Microprocessor 
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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-type 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 buffered by U1-1,2,3. From here the signal goes to 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 
of 4 to prepare the Pulse Rate and O2 SAT signal for the A/D. O2 SAT 
is on input 4 of the A/D and Pulse Rate goes in on input 5. The 
signals are converted and transferred 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 memory. 

The 65C02 microprocessor is 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. 

U14 provides time and date information to the microprocessor via 

the data bus. 

U10 is an eight input, elght bit A/D converter. AO, Al, A2 are 
decoded to select one of the eight inputs. It uses the microprocessor 
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 distinct voltage level being about 19 mV. 
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Memory 

Watchdog 

U2 is a Versatile Interface Adaptor СУБ). This chip provides 

two bidirectional, eight bit ports for the microprocessor, The VIA also 
provides the timing for the interrupt cycle. 

Two ports, U7 and U8, are output ports used for controlling 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. 

The two RAM chips, U1] and U12, 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 serial number for the unit is also stored in the EPROM so 

that the checksum for each EPROM js unique. 

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 (U16-4,5,6,8,9, 10). On start-up, C32 
keeps U16-5 low and U16-4 high for about four seconds. The high 
at U16-4 turns on Q12. Q12 turns 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 circuit 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 

toggles 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 MONITOR LED on the front panel) 

and the audible alarm is turned on via U16-11,12,13 and Q10. 
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LED and refer to the Block Diagram on page 3-15. The RESPIRATION LED blinks 
Alarm Drivers 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 turns 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 (PB-4). A high turns on Q5. Q5 drives the HEART BEAT 
LED and the ECG sense line of the Interface connector (J5). 

Human alarm conditions (apnea, heart slow, or heart fast) cause 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 audio 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). 
©10 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 be turned 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 alarms sound output level. 

A loud audio alarm will also be generated if Vp or Vs are pulled low. 
If this happens, U15-7 goes high, turning on Q8, which drives the 
audio alarm. This will occur 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 MONITOR 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 output pin of Port C will turn on the 
front panel 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. 
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Equipment 

Equipment 

Caution 

Model 9500/9550: Technical Manual 

To complete this procedure, 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 Box! 

Co-axial cable 

Digital multimeter (DMM) 

Oscilloscope (scope) with digital 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 Aequitron Model 8310/50 or Model 9310/50 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. 

  

Note 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 ofall 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 
alarm 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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Inspection Procedure 

Test 
equipment 

connections 
Beginning with 

the Power up 
test, connect 

the equipment 

as shown. 
Note that the 

patient cable 15 

not yet 

connected to 
the monitor. 

Figure 4.1 
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patient cable 

9310/8310 9500/9550 

s る b Remotd 
O2 Sat Alarm 

RA RL LA interface ECG Res © 

U7 ?oo 

9550 
serles | 
onty 

CI ο ο 
Osce mes O 

Inteñace O, Sat Remote 
Alann 

BNC С output 

scope junction box 

    
Power U D Connect the equipment as shown in Figure 4.1. Note that the patient 

Page 4-4 

cable is not yet connected to the monitor. 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 on. 

On the simulator, press Resp. Rate to end the apnea, and set ECG 
Amplitude to 1 mV, The monitor's alarm must be silent. The HEART 

BEAT and RESPIRATION LEDs blink. The APNEA, HEART SLOW, and LEAD 
LEDs remain on. On the monitor, press RESET. The APNEA, HEART SLOW, 
and LEAD LEDs turn off. Turn off the monitor. 

July 1991



Model 9500/9550: Technical Manual 

July 1991 

egulpment 
settings 

Set the eguip- 

Simulator 

inspection Procedure 

Power: On; Respirailon Rate: Apnea (Inf.); Resplratlon 

Impedance: | Q; Electrode impedance: 500 9; 

ECG Rate: 165 BPM; ECG Ampl: O mV 
  ment controls 

as listed Monitor 

before the 

Power: Off; Apnea: 10 sec; Heart Fast: Off; Heart Stow: 40 BPM; 

    power up test. Junction Box   Selector: Recorder Power     

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

Note: if monitor is being checked for annual recertification, „the battery 
should be replaced. 2 Y (> 

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

ECG Output Set the Junction Box selector to ECG. With the scope, verify the 

output is 3.0 + 0.3 Vpx, from the ECG baseline to the top of the 
R-wave. 
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Infant Alarm Settings set the monitor as follows in Table 4.2: 

Table 4.2 Infant Alarm 
Settings 
Set the 

monitor and 

simulator. 

Table 4.3 | Verlfy infant 

Alarms 
Verify that all 

alarms are 

working 

correctly at 

each 

setting. 

Page 4-6 

Monitor 

Simulator 

New Patlent 

Infant - 
nea 

Heart Fast 
Monitor Alarm 

Limits 

ECG rate 

ECG amplitude 

Resp rate 

Resp impedance 

Electrode impedance 

10 sec 

300 BPM 

0 

165 BP 

1 mV 

30 BPM 

10 Q 

500 Q 

  

  

  

  

  

            

EU- Verify Alarm: Action 

815 BPM Heart Fast none 

alarm 

acitvates 

290 BPM Audible alarm | Press RESET to 
is off and turn LED off. 

HEART FAST LED 

ECG rate kon. 
115 BPM Heart Slow none 

alarm 

activates. 

140 BPM Audible alarm | Press RESET to 
is off and turn LED off. 
HEART SLOW 
LED Is on. 

Inf Apnea, Apnea alarm | none 
and press after 8.5 to 
Enter, 11.5 seconds. 

Simulator Press Resp Audible alarm | Press RESET to 
Rate on is off and turn LED off, 
simulator. APNEA LED Is 

on, 
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Adult Alarm Settings 

Table 4.4 | Adult Alarm 
Settings 

Set the moni- 
tor and simu- 

lator. 

July 1993 

Inspection Procedure 

  

  

  

  

  

  

  

  

  

  

  

  

      
  

  

            

Monitor New Patient 

Adult 

Patient Name Enter your initials 

Patient Number 1234 

A 
Monitor Alarm pnea 60 sec 

Limits Heart Fast 100 BPM 

Heart Slow 30 BPM 

Apnea 45 sec 

o | Heart Fast 100 BPM 

Event Log Limits! Heart slow | 30 BPM 
O2 Sat (9550 | 80% 
series only) 

Displayed Priority 1 Apnea 

Events (0550 | priority 2 Desat 
series only) μα 

Priority 3 HR Slow 

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

. current time 
Time/Date and date 

Simulator ECG rate 95 BPM 

ECG amplitude Trv 

Resp rate 10 BPM 

Resp impedance 10 Q 

Electrode impedance 500 Q       
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Inspection Procedure 

Adult Alarm 

Settings, 
continued 

Table 4.5  Verlfy Adult 
Alarms 

Verify that all 
alarms are 

working 
correctly at 

each 
setting. 

Page 4-8 

Set: 

ECG rate 

Setting 

105 BPM 

Model 9500/9550: Technical Manual 

Verity Alarm: 

Heart Fast 

alarm 

acitvates 

Actlon 

none 

  

95 BPM Audible alarm 

is off and 
HEART FAST LED 
Is on. 

Press RESET to 
turn LED off. 

  

25 BPM Heart Siow 
alarm 

activates. 

none 

  

35 BPM Audible alarm 

is off and 

HEART SLOW 
LED is on. 

Press RESET to 

tum LED off. 

  

  
Simulator Inf Apnea, 

and press 

Enter, 

Apnea alarm 

after 58.5 to 
61.5 seconds. 
(Start this 
timing after 
the last Resp 
ulse.) 

none 

    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 

  

  

  

  

              

  

  

  

  

    

  

  

Response Monitor | Apnea 10 sec 
Settings Monitor Alarm! 

Make the Limits i Heart Fast off 

following | Heart Slow 30 BPM 
changes to 

the monitor Apnea 10 sec 
settings: | Heart Fast off 

Event Log Limits! egt slow 30 BPM 
| O2 Sat (9550 80% 

series only) 

Junction Box ECG 

Switch 

Tabie 4,7 eco E EE Eee ーー 
Response i “Amplitude 

Verification . | . 
Set the Simulator 35 BPM | 0.2 mV Verify 10 beats 

simulator for 315 BPM | 0.2 mV etre Each 

the following 315BPM |  50mV ng: ECG rates | setting should 
and 35 BPM 1 5.0 mV have no 

amplitudes. | missing beats 
me | or double 

| beats. 
| Verify that no 

| alarms are 
| activated. 

July 1991 
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inspection Procedure 

Inverted Polarity 

Table 4.8 inverted 
Polarity 

Connections 
Make the 
Jollowing 

changes to 
the simulator 

lead connec- 
tions: 

inverted 
Polarity 

Verfication 
Set the 

simulator for 

the following 

ECG rates 

and 
amplitudes. 

Table 4.9 

Page 4-10 
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leads Verlfy 

Simulator Disconnect the RA and LA Lead alarm 

leads from the simulator. acitvates 

Connect the RA lead to the LA | Audible alarm 

simulator socket. Connect the is off, Press 

LA lead to the RA simulator RESET to turn 
socket. LEAD LED off. 

ECG Verlfy: 
Amplitude 

Simulator 35 BPM 5 mv Verify 10 beats 

315 BPM 5. mV at each 
setting. Each 

315 BPM 0.5 mV setting should 
35 BPM 0.5 mV have no 

35 BPM 0.2 mV missing beats 

or double 
215 BPM 0.2 mV beats. 

Verify that no 

alarms are 
activated, 

Lead Return the RA lead to the RA simulator socket. 

Connections | Retum the LA lead to the LA simulator socket,       
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Heart rate = Resp. 

Heart rate = 
Resp. 

Check the 
monitor and 
simulator by 
following the 
steps in this 

table. 

Tabie 4.10 

Lead Output 

Table 4.11 Lead Output 
Set the simu- 
lator for the 

following 
Electrode 

Impedance 
“settings and 

verify the 
alarms. 

July 1993 

Inspection Procedure 

  

  

  

  

  

    

Equipment Settings: Verify 

1, Simulator ECG Rate = 95 BPM 

Resp Rate = 75 BPM 

Resp impedance = 
050 

2. Monitor Press RESET. 

3. Simulator ECG Rate = 75 BPM | The monitor's АРМЕА 
LED and audible 
alarm must turn on. 

Resp Rate = 50 BPM | The monitor's 
; audible alarm must 

4. Simulator be silent, The APNEA 
LED must remain on. 

」 Press RESET. The APNEA LED must 
5. Monitor tum off.         

  

  

  

  

  

Electrode 
Impedance Setting: 

3000 O Lead Alarm activates 

1500 Q Audible alarm turns | Press RESET to tum 
off. off the LEAD LED 

1000 Q Normal operation of 
' the monitor (no 

|-Glarms). 

5000 < | Normal operation of   the monitor (no 
alarms).       
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Respiration 

Response 

Response 
Set the june. Junction Box switch Resp 

tion box and | Simulator ECG rate = 

simulator for 165 BPM 

the following ECG Amplitude = 1.0 mv 
initial 

settings. Electrode 

impedance = 500 a         

Table 4.15 Resplratlon Е Resp Rate Resp Verlfy 
Response Impedance 

  

  

  

  

  

  

            
  

Set the . | 

simulator for Simulator 50 BPM 020 Verify 6 

the following 20 BPM 0.22 eae a 

Respiration ach setting. 

rates and 15 BPM 040 Each setting 
Respiration 10 BPM 050 should have 

Impedance 75 BPM 052 Ἐν 

reaths or 
settings. 75 BPM 509 double 

10 BPM 500 breaths. 

Verify that no 

alarms are 
activated. 

Simulator Resp Rate = | Resp Impedance = ] & 

30 BPM 

July 1991 
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Oxygen Desat 

  

Table 4.15 Oxygen Desat emen 

Junction Box switch (9550 series} Press the O2 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 
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Generating a 9500/9550 Report/Printouf 

Computer 9500/9550 Monitor 

1, 25 pin D connector cable between 9500/9550 
and computer 

2, Turn on computer, and 
type CD\RG. Press Enter. 

3. Turn on printer. 

4. Insert formatted patient 
diskette. 

5. Type MAIN. 

  

  

  

  

  

6. Turn on while holding 
“Function” and “Up” 
buttons. 

  

7. Type R for “Receive 
Monitor Data.” 

8. Type D for “Direct 
Connect.” 

  

  

9. Press "Down" button. 
  

10.Press the Space Bar. 
  

11.Three beeps means it’s 
ok. 

  

12.Type E for “Examine 
Patient Data.” 

13.Press Enter. 

14.Type $ to view a 
summary report. 

15.Type P to print summary 
report. 

16.Type E to view an event 
log. 

17 Type P to print an event 
log. 

18.Type L to leave the 
program. 

  

  

  

  

  

          
duly 1993 
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Model 9500/9550: Technical Manual 

Summary Report 9550 Sample 

Summary Report 9550 Sample 

    

   

PRELIMINARY REPORT ++ MODEL 9550 ** SUMMARY REPORT 

MONITOR INFORMATION YOUR INITIALS Adult 
1834 

κκ EVENT RECORDING TIME ++ Time Date 

Event Recording Start 16:14:44 06/30/93 
Event Recording Stop 16:88:18 26/30/93 
Tøtal Recording Time 14 Mins 

Tota) Monitor Gn Time 12 Mins 
% of Total Recording Time 85 % 

** APNEAS κα 

Monitor Alarm Apneas >= 12 seconds 2 
Event Logging Apneas += 19 seconds E 

Longest Apnea lasted 69 secs at 16:17:03 on 96/30 
Min Heart Rate (3 beat Avg) : 34 BPM Min DE Sat : Invalid 

** BRADYCARDIAS κκ 

Monitor Alarm Bradycardias BEM 1 
Event Logging Bradycardias BEH 1 

Lowest Heart Rate lasted 14 secs at 16:16:42 on 26/30 
Min Heart Rate (3 beat Avg? : 23 BPM Min DE Sat Invalid 

#* TACHYCARDIAS ++ 

Monitor Alarm Tachycardias OFF 
Event Logging Tachycardias OFF 

Highest Heart Rate lasted 7 16:24 on 06/30 
Max Heart Rate (3 beat Avg? Min 02 Sat : Invalid 

** DESATURATIONS ** 

Event Logging Desaturations 1 

Lowest 0% Saturation lasted 12 secs at 16:25:50 on 46/30 
Min Heart Rate (2 beat Avg) : 168 BPM Min OZ Sat 774 

4 EQUIPMENT ALARMS ++ 

Loose Lead Alarms 2 Alarms 
Low Battery Alarms - 

κκ DISPLAYED EVENTS κκ )) Are Not Reviewed 4 

Priority #1 (EU) Apres E Found 
Priority #2 (10) Desat 1 Found 
Priority #3 (18) Brady 1 Found 

Copyright (c) 1989,92 Mequitron Medical Inc. Rel 040-029-00433075 
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Event Log 9550 Sample 

Model 9500/9550: Technical Manual 

Event Log 9550 Sample 

AEGUITRON MEDICAL INC. ** MODEL 9508 ** EVENTS LOG 

Patient Name: YOUR INITIALS Number: 1234 

HR (BPM) 
(3 beat Avp) 

Event Type Time Date Duration 

    

1. Switch Change Monitor Alarm Event Logger 

Apnea Limit 68 secs 45 secs 
Tachy Limit sea BPM 100 BEM 
Brady Limit se BPM 38 ВРМ 

2. Monitor On 16:17:59 07/31 E Mins 
3. Tachycardia erra 6 Secs 195 * 
4. Bradycardia 1 ++ 07/31 14 Secs 23 * 
5. Apnea ++ 07/31 1 Min 18 Secs 35 * 
6. Monitor OFF 7/31 1 Min 
7. Switch Change Monitor Alarm Event Logger 

Apnea Limit 10 secs 18 secs 
Tachy Limit OFF OFF 
Brady Limit за BPM 30 BPM 

8. Monitor On 07/31 6 Mins 
9. Loose Lead 07/31 4 Sees 

1%. Loose Lead 27/31 4 Secs 
・ 11. Apnea 27/31 18 Secs 75 + 

12. Loose Lead 07/31 4 Secs 
13. Monitor OFF 16:27:59 07/31 11 Mins 

End of Logged Events Copyright (e) 1989,92 Aequitron Medical Ine 

Page 4-16 
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Summary Report 9500 Sample 

PRELIMINARY REPORT 

MONITOR INFORMAT IGN 

** EVENT RECORDING TIME #* 

** MODEL 9500 κκ 

YOUR 

4 

INITIALS 

    

Event Recording Start 
Event Recording Stop 
Total Recording Time 

Total Monitor On Time 3 Mins 

% of Total Recording Time da 4 

** APNEAS ** 

Monitor Alarm Apneas >= 

Event 

10 seconds 
Logging Apneas >= 18 seconds 

  

mu
ra
 

Summary Report 9500 Sample 

SUMMARY REPORT 

Adult 

Date 

A7/31/93 

07/21/93 

Longest Apnea lasted YE secs at 16:19:24 on 07/31 

    

Min Heart Rate (3 beat Avg) : 35 BPM V 

»* BRADYCARDIAS .** 

Monitor Alarm Bradycerdias (= 38 BEM i だ 
Event Logging Bradycardias (= 30 BPM 1 Y 

Lowest Heart Rate lasted 14 secs at 16:18:51 on 97/31 к v À 
Min Heart Rate (3 beat Avg) : BEM cP 9 

** TACHYCARDIAS κκ Ÿ 

Monitor Alarm Tachycardias OFF И 
Event Logging Tachycardias OFF 

Highest Heart Rate lasted £ secs at 16:18:26 on 27/31 

Max Heart Rate (3 beat Avg) ; 105 BEM 

** EQUIPMENT ALARMS xx 

Alarms Loose Lead Alarma 3 

Low Battery Alarms 

** DISPLAYED EVENTS ** > 

Priority #1 
Priority $2 
Priority #3 

Copyright 

July 1993 

Are Not Reviewed 

(20) Apnea E Found 
(10) Brady 1 Found 
(18) Brady - 

(c) 1989,92 Aequitron Medical Inc. 

y 

4 

$ 
po € 
PO で SS 

人 
Rel @40-829~09462382 
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Event Log 9500 Sample 
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8. 
9 

id. 
11. 
iz. 
13. 
14. 

End of Logged Events 

AEGUITRON MEDICAL INC. 

Patient Name: 

Event Type 

Switch Change 

Aprea Limit 
Tachy Limit 
Brady Limit 

Monitor On 
Tachycardia 
Bradycardia 
Apnea 
Monitor Off 
Switch Change 

Apnea Limit 
Tachy Limit 
Brady Limit 

Monitor On 

Loose Lead 
Loose Lead 
Apnea 
Loose Lead 
Desaturation 
Monitor Off 

  

YOUR INITIALS 

Time Date 

Monitor Alarm 

bå secs 
iğü BPM 
zü BPM 

2 ++ 06/34 

E 06730 
Alarm 

  

10 secs 

OFF 
za BPM 

06730 

6/38 
6/30 

6/30 
06/33 

16:25:50 ++ 80/38 
16:28:18 05/30 

  Copyright (e) 

** MODEL 9550 κα 

  

1989,92 

Model 9500/9550: Technical Manual 

Number: 1234 

Duration HR (BEM) 
(3 beat Avo) 

Event Logger 

AS secs 

      

120 BEM 
30 REM E Sat 

Mins 
7 Secs 105 

14 Secs Ez 
1 Min 9 Secs 34 
1 Min 
Event Logger 

12 secs 
DEF 

2Q BEM Oš Sat 

& Mine 
4 Sees 

15 75 
= Sees 

AS Seca 165 
& Mins 

Asquitron Medical Inc. 

EVENTS LOG 

July 1993



Ground Wire Resistance 

. Model 9500/9550: Technical Manual 

Charging Light 
Turn off the monitor and disconnect all equipment. Plug battery 

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 JÉ Do not use the exposed metal of the REMOTE ALARM connec- 
tor on the back panel for the groundwire resistance check. 

  

Sab ~ D Cona. 一 Pi aáten 

CS sob 

July 1991 
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Model 

Model 9500/9550 Inspection Data Sheet Serial No. 

Initlal Inspection Lİ Pass Q Fai Final Inspectlon Q Pass Q Fail 

Inspected By: Inspected By: 

inspection Date: Inspecilon Date: 

Initial Test Final Test 
Pass/Fail Result Pass/Fail Result 

Serial # 
  

Case assembly 
  

Mechanical 
  

Alarm 
  

Power up 
  

VDC 

VDC 

VP-P 

VPK 

VDC 15.4 =0.5 VDC 

VDC |>10.0 VDC 

Vp-p |20+0.2Vp.p 

Vpk [3.0=0.3 Vpk 

Recorder power 
  

Battery output 
  

Resp. output 

ECG output 

Infant Alarm 

Settings 

© Adult Alarm 
settings 

  

  

  

  

ECG Response 
  

Inverted Polarity 
  

Heart Rate = 
Resp. 

Lead Output 

Respiration 
Response 

  

  

  

Oxygen Desat 9560 Only 
  

Interface Test 
  

Charging light 

Ground Wire 

Resistance 

  

о
с
о
б
 

д
о
 
미
 

미 미
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미
 

미 
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Disassembly 

July 1991 

Caution 

The following is a description of the disassembly process for a 

Model 9500 or Model 9550 monitor. It breaks the monitor into 
sub-assemblies that you can replace with Aequitron-supplied re- 

placement parts. Disassembly beyond the level shown here will void 

all warranties and support contracts for that monitor. 

  
  

grounded workstation. Always wear a ground strap when dis- 
= assembling monitors. 

ZBO O o pro oo    
~ RS ve 

e You must always disassemble monitors only at a properly o 

la 

You will need the following tools to disassemble the monitor: 

* A large flat-blade screwdriver 

* A small knife 

* One #2 cross-blade screwdriver 

* One #0 cross-blade screwdriver 

* One V4" nut driver 

* One 316” nut driver 

Page 5-1



Disassembly 

Figure 5.1 Protective 

Panel 
With a fiat- 

blade 
screwdriver, 

remove the 
nylon screw 

from the back 
of the monitor 

top. Swing 

down the top 
of the protec- 

tive panel. Pull 

the protective 
panel off of the 
monitor's back 

panel. 

Figure 5.2 Feet and Ball 
Turn the 

monitor upside- 
down. With a 

small knife, 
remove the 

silicon plugs 
Jrom the feet. 

Use a #2 cross- 

blade screw- 

driver to 

remove the 
screw from 

each foot. Re- 
move the feet 
and the bail 

Jrom the bot- 
tom of the 

monitor. 

Page 5-2 
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Figure 5.3 

Figure 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 two side 
panels. 

Remove seven 

screws from 
the analog 

board. Discon- 
nect J14, J15, 
and J19 from 

the analog 

board. Lift out 
the analog 

board, 

Disassembly 

  

  

  

  

  
  

  
  

Page 5-3



Disassembly 

Figure 5.5 
Remove 

seven studs 
and lft out 

the shield. 
Remove the 
next seven 

studs and lift 
out the digital 

board with 
the front and 
rear panels. 

Flgure 5.6 

Disconnect J13 

from the digital 
board and 
remove the 

front panel. 
Lift the rear 

panel to discon- 
nect J8 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 Disassembly 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: 

AA ES 
  

  

  

  

  

  

  

  

9500 1061 Digital Board 

1057 Analog Board 

1059 Front Panel 

9850 1061 Digital Board 

1057 Analog Board 

1060 Front Panel 

9550/50 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 Aequitron Medical for service. 

July 1993 
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Final Assembly 
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Digital Board 
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Analog Board (50Hz) 

зон 
"
O
V
I
N
O
 

바 
30 

SIMIVA 
MONDYAVO 

Ty 
MAİL 

38 
58015535 

55 
ТПУ 

Zi 
9/1 

'SMHO 
NI 

ZBY 
SINIVA 

MOLSISIA 
Ty 

96001 
394 

930010 
737 

03HID3dS 
3SWt3HEO 

SS3ING 
U 

Noudo 
aw 

11 
NO 

Se 
NZ 

wd 
nå 

 
 

 
 

 
 

 
 

  
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 
 

 
 

 
 

 
 

  
  

  
  

 
 

 
 

 
 

  
 
 

 
 

ES 
A 

E 
ὡς 

т
 

F 
- 

de 
- 

Fa 
[ 

] 
Ч 

183 
ED 

REG 
Zi 

694 
ca 

= 
Ea 

> 
Ria 

room 
À 

B
E
T
O
N
 

sr 
Gi 

p
m
,
 

in т 
Moor 

E] 
E 

E
 so 

品 
D
E
E
E
 

er 
e
s
i
 

“Tm 
ladda 

yl 
5030 

0313190| 
03607 1641 

OTe 
sca 

ele 
ef 

sl 
ele? 

og 
4 

PE 
a
 

98] 
Ti 

| 
I 

T
M
 

un 
MAT 

or 
  

  
 
 

  
   
 

 
 

             

Ga) E 
yer 

Baise 
ii 

“zo 

  

 
 

 
 

 
 

 
 

 
 

dio: 
sno 

sno) 
san 

  
 
 

 
 

  
 
 

    omo. 
re 

$ 
ono. 

suo 
  

  
  
 
 

 
 

  

  
 
 

  

 
 

     
 

  
July 1991 Page 6-12



Analog Board (50Hz) 

Model 9500/9550: Technical Manual                  

That a
y
 

save 
 
 

00000 
wid 
 
 

 
 

 
 

 
 

  
 
 

s
m
a
 
 
 

 
 

 
 

  
oe C

a
a
n
 
a
 
 
 

 
 

 
 

 
 

  
  

 
 

 
 

  
 
 

  
  

Е
 
 
 

 
 

  
  

 
 

Page 6-13 

 
 

 
 

 
 

   
 

 
 

  

duly 1991



Analog Board (50Hz) 

Model 9500/9550: Technical Manual 
439 

296" 
q
 

(anma 
“Pi. 

A
R
O
S
A
)
 

TH 
PNÁNOANU 

[ 
XW 

SS 

 
 

| | 
  

  
 
 

=
 

135440 
904 

og 
MatN3 

νου 

7708 
268 

T 
an 

298 

し
 

[
m
e
 

903 
O
e
 

| i | 

C
 
C
 

seu 

   

 
 

  

 
 

  
  

 
 

 
 
 
 

  
  

  
  

  
 
 

 
 

 
 

  
Old 

一 

y
e
u
,
 

C
E
,
 

9 
C
 

1 
上 

s
u
 

158 
ー
ー
 

sem 

F
u
 
F
a
 

4 
E
Ş
 

e
 

y
a
k
 
2062 

esu 
eb 

so 
て
 
T
e
a
 
イ
キ
 

=
 
=
 

O
 

ey 
L
E
 

zvu 
G
a
r
 

4000 
iv 

= 
Q
Q
 

sn 
>
 

oč 
se 

u 
O
S
E
 

= 
a. 

о 
IE 

© 
(oku 

-
a
 

一 Em 
一 
n
e
,
 

고
즈
 

CD 
suon 

S
e
u
l
 

zu 

| 
=
 

| 
S
E
R
 

glo 
cel 

[
3
 

| 
5 

< 
an 

ins 
C
i
 
A
 

ιδ 
0 
E
o
 

e 
o 
E
E
E
 
E
D
O
 

D
F
"
 
A
 

SCT 
C
u
B
 
n
 
C
 

C
u
 
Z
G
 

O
 

L
T
 

e
 
C
D
 
v
a
,
 

g
o
 

(
D
a
y
 
C
o
 

C
i
g
 

di 
O
 

[
3
 

[
3
 

E
m
 

E
u
 

D
i
o
 
C
l
 
L
I
 

4 
T
Ě
.
 

T
E
,
 
O
 
Е
 
Р
а
 

© 
5 

a a 

il 

  
 
 

July 1991 

Page 6-14



Front Panel 

Model 9500/9550: Technical Manual 

Front Panel 

  

25
 

  

  

  

  

>
 |   

DE
TA

IL
 

C 

  

V_
R-
B : 

25
 

+ 
.0

6 
S
T
R
I
P
P
E
D
 

& 
T
I
N
N
E
D
 

2
 

3
5
 

+ 
          

  

        

  

  

SC
AL
E:
 

2/1
 

  

        

    ME
W 

AW
A 

RO
TA
TE
O 

160
" 

REF
       
  

July 1991 
Page 6-15



Model 9500/9550: Technical Manual 

Front Panel Board 

Front Panel Board 

July 1991 

 
 

        

  

          

1
9
3
1
Ο
Ν
 

“
S
O
V
B
V
I
O
N
O
A
 

Ni 
IHY 

SANMA 
YOJOVAVO 

TIV 
ZL 

"MBL 
ИНО 

NI 
38V 

S3MIVA 
NOISISIN 

TIV 
"GalQadS 

ZBAVÁHLO 
SSTIMA 

“i 
9N 

98 
ATNO 

ZiT 
803 

SVA 
Y
 

n
}
 

es 
SI 

LD 
NOS 

LHOIBH 
XWW 

‘god 
NO 

一
 
一 > 

ATBUYNOS 
O3IVIS 

38 
Οἱ 

Slayd 
TV 

ON 
si 

E
M
S
 

1
3
5
3
8
 

1MS 
ON 

e
 

sua 
ιο 

2 
L
o
n
 

—
 
—
>
 

S
i
r
 

gir 
[
s
s
 

ON 
の
 

otão 
. 

50 
tog 

N
 

w
n
 

R
I
S
A
 

] 
< 

53 
Mot 

uss 
La 

N
O
I
S
E
 

S
A
 

IN 
RNA 

100 
1 

ca 

RaNI 
HOUAS 

39586329 
AALS 

ROIS 
1JV3H 

08708 
v
i
d
a
 

JSsvjd 
L
y
Y
3
H
 

8 1 
vo 19 

z 

Г
 

때
 

a
 

jr 
| 

G
a
s
n
 

LON 
| 

9 
SA 

0
4
1
5
8
 

144 

l
o
o
 

e 
| 

e
r
o
 

o
 

me 
|
 

O
r
d
 

| 
H
a
v
l
 

| 
| 

ony 
| 

χην 
a 

.
.
.
 

"| 
| 

819 
| 

Ｌ 
a 

Page 6-16



Front Panel Board 

Model 9500/9550: Technical Manual 

} 
σε 

T 
소구 

A
A
 

 
 

  
  

 
 

(80 
$155) 

i
 

230" 
927X 

2 
 
 

p
e
a
o
a
p
n
o
o
a
o
a
 

  
  

 
 

 
 

 
 

= 
O 
W
 

.   
 
 

  
  

 
 

 
 

 
 

  
  

 
 

di 

    

" 
300 

2472019 
İ
Ö
 

çal zalim 

W
i
n
s
 

wos 
LH 

a
n
g
 

X
V
W
 
0
0
9
 

s
o
 

1200 

Y
O
 

 
 

  

July 1991 
Page 6-17



Back Panel 

Model 9500/9550: Technical Manual 

Back Panel 

"SALON 
Ve 

v
o
s
 

Y 
1
3
а
 

 
 

“NINO 
100- 

NO 
WVäddv 

OL 
A8NLVA4 

SIHL х
и
 

July 1991 

MKOHS 
SY 

TANYA 
30 

3903 
OL 

TaTWavd 
‘CL 

WALI 
"VALS 

ANNOY9 
40 

ON3 
131343 

$# 
NOLLİSOd 

YW 

(438) 
MAHL39OL 

GINILSYAJ 
42800) 

3MV 
Z 

GNY 
50131 

83139 
03%07330 

GNV 
03830706 

38 
01 

で 
Matl 

AOL93NNo9 
Ne/ 

"avi 
440 

(9) 
20388 

"VZ 
(NV 

1 
SNI 

"3O103NNO9-Q 
OLNÍ 

23 
Haut 

"DIA 
N
U
M
 

LUISNI 
W
 

338 
ed 

V
-
V
 

M
A
I
A
 

W
W
 

O 
NVLIG 

335 
-, 

E
 

- 
434 

"
8
 

A 

 
 

 
 
 
 

    
  

 
 

 
 

  
EN) 

(4) 
\ 

43415) 

            (shee 

©
 

tw 
1v13q 

33s 
"
 

- 
à 

o 
ei 

awlao 
33s\ 

\ 
en 

\ 
x
»
 

o 
3347" 

33818) 
19 

o
 

029 
5 

5144139 
335 

a



Back Panel 

Model 9500/9550: Technical Manual 

(1 
0031) 

73804 
8038 

40 
AGIA 

0038 
0 

т
у
з
а
 

 
 

 
 

ONS 
해 

Bue 
 
 

  
  

 
 

 
 

  

 
 

 
 

 
 

 
 

  

  

 
 

O 

a 
Oo 

日 
o 

r 
G
O
 

a 30 
336 / 
Bed 

, 

a 
1
9
1
3
9
 

ss 
20 

o 
№
1
3
9
 

_ ка 

J 
a
 

ana so so wows 
. 

, 
F
O
 

5 * 
ーー る 

di 

 
 

  

  

  
 
 

  
 
 

am 
ano 

 
 

July 1991 

Page 6-19



Back Panel Board 

Model 9500/9550: Technical Manual 

Back Panel Board 

'SOVAY IDIOMA 
3MY 

SAMA 
HOLOVAVÍ 

ZL 
S
A
 

"SMHO 
NI 

BUY 
SANIYA 

00191930 
TI 

¿ONDAS 
3SNAMSHLG 

SS3WNQ 
て 

“Nou on 
sas 

   

“se 
"ae 

"toon 
r
t
 

а
о
 

1024838 
HA 

NOUVINIRO 
MyTOlO 

"had 
V 

NN SHOg 
HU 

"A 134VNOS 
DIVAS 

38 ISAM 
SARL 

35341 
の 

VOLOJNNOD -G 
ZAL 

ONBIOS 
KALAY 

AH 
PVA 

30710 
Ni X9YL 

ONNM3O7OS 
"340438 

801234402-0 
40 

90 dO 
sig 

BAO 
AIVULSENS 

21124 
30070 

TJ 

위 
sia 

И 
slo 

eid 
ва 

© 
nona 

zum 

звон 

хоче 
Змона 

“ASSY 
130 

[| 
一 

    
 

   
 

dow 
asay 

| 
KİTE 

Move 
993 

  

      
   
 
 

 
 

  
 
 

   
 

| | | 

  

 
 

 
   
 
 

 
 

  
 
 

  
 
 

 
 

  
 
 

 
 

 
 

  
  

 
   

  
 
 

  

 
   

0 1804 

9 
1804 

CES CET] 

  

July 1991 
Page 6-20



Back Pane! Board 

Model 9500/9550: Technical Manual 

                 

 
 

    

 
 

 
 

    

  
 
 

  
  

 
   

 
 

  

 
 

 
 

  
 
 

    

  
 
 

      
 

 
 

   

DE Bd 
€ 

эн 
一
 

一 
“
w
e
 

oo 
E
 

sui 
“ 

떠 
13 

m 
Trio 

em 
sor 

7001 
73537 195 

00: 
LOB 

na 
5, 

«8 
ö
r
 

T
ü
 

Sa 
| 

| 

a 
3905 
thu 

vo 
12 

S
e
u
 MT 
R
Á
M
U
 

я 
A 

| 
| 

orker] 
(asa 

100 
È
 

C
R
)
 

atcoo-co 
ーーー- 

一
 
一
 

一- 
11016 

ASSY 
Did 

- 
< 

ー
ー
 
ー
ー
 

デーー ニ ー
ー
ー
ー
ー
ー
 

einer 
日 

O
L
T
A
N
,
 

reo 
9
3
 

了 
1 

? 
S
i
 

on 
Г 

s 
a
s
 

n 

; 
ーー く

に
 

wa 
5551 
95-24 

+
8
4
 

ve-sd 
1-84 

r 
k
á
 

可 
f-Rd 

L
 

, 
A y

 
— m
 

| 
-
 

AN 
in 

ーー 
一 

一 
ar 

| 
| 

al 819° 
A 

ro0vNt 

Bi 
o 

IM d
e
i
n
 

u
n
s
 

ala 

  

Page 6-21 
July 1991



Back Panel Board 

Model 9500/9550: Technical Manual 

L
o
c
 

Gas 
1Nanogna>)    

(3016 
230195} 

V
W
 

Cab 
t 

 
 

    

 
 

 
 

 
 

  
 
 

duly 1991 Page 6-22



Phone Jack Board 

Model 9500/9550: Technical Manual 

Phone Jack Board 

S
A
L
O
N
 

‘318v14309v 
LON 

SI 
SLYVd 

40 
ONILNYO 

HO 
ONIM3MS 

ιν 
WALI) 

A8Dd 
NO 

ATA4VNOS 
3
1
9
3
$
 

39 
1$ПИ 

SW3LI 
3S3HL 

‘ANIS 
TANYA 

UVIY 
OL 

O3HOVLLV 
38 

OL 
“NOLLOINNOO 

TVNINYZL 
HLUVI 

‘7 
MELI N

Y
 

У 

 
 

 
 

  
  

  
 
 

  
 
 

  
  

 
 

 
 

 
 

  

f 
| | 

too 
L 

ーー 
くく 

ーー 
-
 

29 T 
mord 

У 
т
о
 

ga 
GEL 

eu 
343315 

e—6d 
SIN 

вл 

Nid 
z-6d 

NN 
2-6" 

ioo 
上 

| 
0808 

>
 
一
 
一 

O
T
 

| 
7340 

Hove 
3A31S 

| 
UVIY 

903 
| 

Nid 
1-64 

NN 
1-67 

| | | 
Movr 

NMVTy 
343318 

る -old 
2-0 

aLoWau 
Nid 

981 
Dci 

e-0ld 
NS 

cmol 
ao 区

 
10 

L 
ЗК 

100 
L 

| 
ZA 

coT 
zz 

vo 
T 

  
  

  
  

 
 

July 1991 
Page 6-23



Phone Jack Board 

Model 9500/9550: Technical Manual 

„6
25
 

MA
X 

  

    

  

| 
| 

一 | 
M > X 

Ὑ | 
i 

| 
N i 

る 
mi 

© 

a N a. | 

| a       c 

  

      

  

    L
 

    O 4       
July 1991 Page 6-24



Key Switch Board 

Key Switch Board 

Model 9500/9550: Technical Manual 

S
A
L
O
N
 

S
O
V
U
V
I
O
N
O
N
N
 

NI 
3
9
 

S
A
N
I
Y
A
 

H
O
L
I
O
V
d
V
O
 

TIV 
İZL 

'M8/L 
'
S
W
H
O
 

NI 
FJAV 

S
3
n
T
V
A
 

H
O
L
S
I
S
I
Y
 

TIV 
'(314I03dS 

A
S
I
M
Y
J
H
L
O
 

S
S
A
I
N
N
 

CL 

“
G
a
l
 

3a 
L
O
N
N
V
I
 

SS 
— 

ES 
o
v
d
d
n
s
 

God 
OL 

Y
V
I
N
D
I
G
N
A
d
d
a
d
 

38 
i
n
O
H
S
 

SNid 
4d 

% 
90 

Çi 
NALI) 

80d 
NO 

人 
y
y
v
n
b
s
 

GALVaS 
18 

L
S
N
W
 

Wall 
3S3HL 

N
M
O
G
 

dn 
SS 

vs 
eS 

ZS 

ἵ 
7 

yor 
| 4
 

301 
4
 

MOL 
D
o
t
 

008 
joo 

zo 
O
 

FEY 
oo 

ao 
© 

OE 
Joo 

+09 
MS 

neo 
ιο 

9-04 

9
-
9
4
 

N
O
L
O
N
N
A
 

A
G
O
W
 —
 

< 
9-24 

G-éd 

一
 一
 一
 
一 

~ 全 9d 

£
—
9
d
 

S
t
o
 

Lol 

E
-
t
d
 

 
 

 
 

   
 

C
-
L
d
 

1-23 

  

Раде 6-25 
July 1991



Key Switch Board 

Model 2500/9550: Technical Manual 

dx
 

  

  

Pl
o,

 
P
7
/
N
 

ー
 人 人
 

  
  

  

À 
de
 

                      

  

    

l
 

  

    

    

C
a
r
 

{
R
F
 

                      
  

                = E 
一 ml 生 fem 

23 

SÊ 
E x 

J + 

p 6.26 July 1991 
age 6-



  

Model 

  

Model 9500/9550 Inspection Data Sheet 

Q Pass (Fail 

Serial No. 

Inflal Inspection Final Inspection D Pass 

Inspecied Ву: Inspected By: 
  

Inspection Date: Inspection Date: : 

Ms UL O] 
Pass/Fail 

  

Result Result 

Serial # 

[Fai 

  

Case assembly 
  

Mechanical 
  

Alarm 
  

Power up - 
  

Recorder power VDC VDC 5.4 + 0.5 VDC 
  

Battery output VDC VDC >10.0 VDC 
  

Resp. output Vp.p Vp-p 2,0 + 0.2 Vp-p 
  

ECG output VPK Vek 3,0 = 0,3 V pk 
  

infant Alarm 
Settings 
  

Adult Alarm 
Settings 
  

EGG Response 
  

Inverted Polarity 
  

Heart Rate = 
Resp. 
  

Lead Output 
  

Respiration 
Response 
  

Oxygen Desat 9550 Only 
  

Interface Test 
  

Charging light 
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REGUITRON MEDICAL INC 
       

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 continuously and the 
audible alarm is sounding continuously. In the second, the monitor light is blinking once 
per second and the audibie alarm is sounding once every 30 seconds. 

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

A: The microprocessor in the monitor continuously checks itself (via circuitry called a 
’watchdog’). If the circuitry detects a potential error condition it will turn 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 type of alarm 
might occur: electronics parts failure, battery discharged to extremely low levels, a large 
electrostatic discharge or a violent drop (of the monitor). 

©: What should I do when a continuous Monitor alarm occurs? 

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

Q: Under what circumstances will the second condition occur (the monitor light is blinking 
(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 agree. 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 beeps 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 any 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, you must be aware that the alarm and logging limir settings may not 

be the prescribed ones. We recommend that you ’clear’ the memory and re-enter the 

patient name/number and settings. Again, if you have any doubts as to whether or not 

the monitor is operating correctly, please call one of our tech service reps or return the 

monitor for further evaluation. 

AEQUITRON MEDICAL, INC.




