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AccuPulse™
Handheld PLUS 
NIBP Simulator

Operation Manual

AccuPulse™ is a trademark of Clinical Dynamics Corporation

Clinical Dynamics Corporation 10 Capital Drive • Wallingford, CT 06492 U.S.A.
www.clinicaldynamics.com                                 Phone: 203.269.0090   •  Facsimile: 203.269.3402  

All repairs on products under warranty must be performed or approved in writing by Clinical Dynamics
Service personnel.  Unauthorized repairs will void the warranty.

If the product fails to function properly, or if assistance, service or spare parts are required, contact Clinical
Dynamics Customer Service at 800 247-6427 or visit our web site, www.clinicaldynamics.com and select the
SERVICE Key to fill out a Request for Calibration/Service Form.  After this form has been submitted, a
Clinical Dynamics' Service Representative will contact you to help solve your problem.  Before contacting
Clinical Dynamics, please attempt to duplicate the problem and to check all accessories to ensure that they are
not the cause of the problem.  Prior to calling please be prepared to provide:

1. Product Name, Model Number, Serial Number and Software version.

2. Complete description of the problem including the conditions under which the problem occurred.  Ideally,
a written problem description would be provided, allowing for more efficient handling of your initial serv-
ice request and the subsequent diagnosis and remedy of the problem.

3. Your institution's complete name and address.  Please also provide a contact name and phone number.

4. A purchase order number if the product needs non-warranty service or you are ordering spare parts.

Warranty Service

Assistance

Warranty Service & Shipping Instructions
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Contact Clinical Dynamics Customer Service at 800 247-6427 and provide the information listed above under
Assistance.  If it is determined that you need to ship the unit back, it is highly recommended that you pack the
product in its original shipping carton and packing materials, provided that they are still useable.  If the orig-
inal packaging is not available, select a sturdy corrugated carton large enough to hold whatever items you are
returning, and also to allow 4 to 6 inches of packing material on all sides of the items. Whether you use the
original packaging or an appropriate substitute, please follow these packing instructions:

1. Remove all hoses, cables, power cords and any other accessories from the instrument and, if possible.  Note:
if you are using substitute packaging, it is essential that you seal the instrument in a clean, static free plas-
tic bag or in clean bubble wrap in order to prevent packing material from entering the product.

2. Pack only the accessories you are requested to return; place them in a separate bag.

3. If you are using substitute packaging, create a foundation of 4 to 6 inches of packing material (either bub-
ble wrap or packing "peanuts") at the bottom of the carton.

4. Insert the instrument and the accessory bag into the shipping carton.

5. If you are using substitute packaging, fill the 4 sides and the top of the carton with 4 to 6 inches of packing
material (either bubble wrap or packing "peanuts").  Ensure that the instrument and accessory bag are held
firmly in place by the packing material.

6. Please place paperwork such as the purchase order, contact info and reasons for return in the top of the car-
ton.

7. Close the carton and securely seal it with tape; since in most cases the carton will have been previously used,
it may be necessary to reinforce the original tape on the bottom of the carton.

8. Ship the product via whatever carrier (UPS, FedEx, etc.) is most convenient.  However, please be aware that,
depending on where you are shipping from, standard UPS ground shipping could take as long as 7 business
days.  Unless other arrangements are made, Clinical Dynamics will return the repaired product to you via
UPS.

9. Shipping insurance is optional.  Claims for damage to the product during shipping must be initiated by the
shipper.

Customers outside the United States must include a "pro-forma invoice" for customs purposes as part of their
shipping documents.  It is imperative that the name of the product appears exactly as follows:

AccuPulse Test Equipment
Or

AccuPulse Test Equipment

The use of any other product name could add unnecessary delays when shipping internationally. 
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AAPP__HHaannddhheelldd PPLLUUSS®® vv11..22..xx
II.. DDeevviiccee PPoowweerr UUpp

Upon powering up, the AAccccuuPPuull ssee HHaannddhhee lldd®® shows a splash-screen indicating the device type, its serial
number and the version number ( See Fig. 1 ). In this case, the device type is the AAccccuuPPuull ssee HHaannddhhee lldd
PPLLUUSS®® model, version 1.0, compile 90. The serial number is “AAHH0099007700000088”.   

Fig. 1 

From this screen, the user can see the latest software image that has been loaded into the device. If the user has
purchased an upgrade to the software or there is a software fix, either of which has a higher revision number than
its version, the AAccccuuPPuull ssee UUppddaatteerr™™ allows the user to load a newer image to the device. This software is
soon to be available as a web script on the site http://www.clinicaldynamics.com/. Currently, it exists as a 
standalone program that can be obtained upon request.

Other key information is also displayed at this time; the main information is “SPI: cc (OK)”. This information
means the SPI bus is OK because the code 0xCC was received.  It is a diagnostic check of an internal board,
which only sends this data if it is alive. IIff tthhee ddeevviiccee ppoowweerrss uupp wwii tthh ““SSPPII::xxxx((BBAADD))””,, ii tt wwii ll ll nnoott
sseerrvvoo.. IItt mmaayy nneeeedd ttoo bbee sseenntt bbaacckk ffoorr sseerrvviicciinngg.. TThhii ss ccaann ppooss ss iibb llyy ooccccuurr iiff tthhee ddeevviiccee ii ss
ddrrooppppeedd..

The version number is:

v.Version.Major.Minor.

The Version Number is the major software release.
The Major version if for customer releases and software changes.
The Minor version is for bug fixes and patches (compile number for this model).

FFrreeeezzee tthhee SSppllaasshh SSccrreeeenn::

After a few seconds, the splash screen is replaced by the BBPP TTeesstt mode screen, which is the main operating
mode for the AAccccuuPPuull ssee HHaannddhhee lldd®® device. However, if the user encounters a bug, that user will wish to
record key information, such as what Model and software version they have. IImmmmeeddiiaa tteellyy aafftteerr tthhee
AAppHHaannddhhee lldd ssppllaasshh ssccrreeeenn ii ss ddii sspp llaayyeedd,, tthhee uusseerr mmaayy pprreessss 22 kkeeyyss ssii mmuull ttaanneeoouussllyy,, tthheenn
llee tt ggoo ooff tthheemm.. TThhii ss wwii ll ll ffrreeeezzee tthhee ssppllaasshh ssccrreeeenn uunntt ii ll aannyy nneeww kkeeyy ii ss pprreesssseedd..

IIII .. DDeevviiccee MMooddeess

There are four main modes to the AAccccuuPPuull ssee HHaannddhhee lldd PPLLUUSS®® product.  These are: 

• BBPP TTeesstt :: Tests the accuracy and precision of an attached blood pressure monitor.
• Motion artifact may be enabled for this mode (through a software upgrade) to simulate operation of

the device in harsh environments such as inside a helicopter or ambulance.
• The PPlluuss and model supports 7 Adult and 6 Neonatal presets, giving them functionality compatible

with the AAccccuuPPuull ssee®® series of devices.

• There are several parameter adjustment screens that hang off BBPPTTeesstt mode.  These Tabs are rotated
into use by pressing the <<MMeennuu>> button.

• LLeeaakk TTeesstt :: Tests for leaks in the BP Monitor system.
• The PPlluuss model has a built-in pump and supports automated Leak Test and OverP Test ( See Below).

• OOvveerrPP TTeesstt :: Finds the pressure at which the overpressure valve of an NIBP monitor opens.
• MMeetteerr:: Measure pressure in the system in tenths of mmHg

• Meter has a motion settings tab to control the frequency and amplitude of motion artifact simulation.
This is only available as an upgrade option from the PPrroo model.

• There are several tabs that can hang off this mode which allow the user to 
• Set Language
• Set Pressure Limits
• Configure Motion Parameters
• Set Meter Units ( mmHg, kPa, inH20, psi ).

MMooddee BBuuttttoonnss

Pressing any of the front-panel mode buttons <<BBPP TTeesstt>> , <<LLeeaakk TTeesstt>> , <<OOvveerrPP TTeesstt>> or <<MMeetteerr>>
causes the AAccccuuPPuull ssee HHaannddhheelldd®® to change to the indicated mode. The exceptions are when there is
pressure in the system above a given threshold.  Each mode has a trigger pressure past which the user cannot
leave the mode.  For instance, when in BP Test Mode, the AAccccuuPPuull ssee HHaannddhheelldd®® will servo automatically
when Press > 10mmHg. The AAccccuuPPuull ssee HHaannddhhee lldd®® will not change modes until the pressure in the 
system is < 10mmHG for that reason.

All results displayed on various screens are maintained so that a user may run a test in one mode, and come back
to a previous mode and see the last data collected in that mode.

PPoowweerr CCoonnttrrooll

Power is applied to the AAccccuuPPuull ssee HHaannddhhee lldd®® device by plugging the power cord into the back of the unit,
then plugging the power supply into an outlet.  Battery-powered devices will have a pushbutton on the back
panel to override the wall and battery power to shut the device down.  Devices that are left plugged in will
charge the batteries while powered down. This feature is under development at the time of writing this
document.

IIIIII.. MMooddeess OOff OOppeerraattiioonn

The AccuPulse™ Handheld powers up in the BP Test Mode and in the BP Test Screen shown in fig. 2 below.

11)) BBPP TTeesstt MMooddee

The servo actuates in this mode, delivering simulated NIBP cuff pressure pulses. The servo begins actuation
when pressure in the system is > 10mmHg. If the user is in a BP Adjustment Tab (accessed through the
<Menu> key), the servo will also start up if the system is > 10mmHg. When it starts, the software will change
to the BP Test Screen. 

Figure 2 shows a typical BP Test Mode Screen with a maximum pressure scale of 200mmHg (left edge of
screen).  The pressure is at 0 mmHG ( upper right corner of screen ).  There are approximately 27 seconds of
pressure data displayed on a given screen (bottom numbers are time: 0-25 Seconds ). Finally, the top line of
text indicates A(dult) patient type, 80/50 Systolic/Diastolic pressure, 80 Beats Per Minute pulse rate, and 100%
amplitude waveform generation.

Three parameters may be adjusted directly in this mode: 
• The Up/Down buttons cause the scaling of the pressure to change from

100, 200, 300 mmHg max.
• The Left/Right buttons cause the pressure data to be scrolled 10 seconds at a time from 0 seconds to

120 seconds. At the present time, the  Left/Right buttons are only availible for test review ; they do not
scroll while the servo is active..
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• Motion Artifact: See “Motion Artifact” Section Below.  This is a purchased option.

Fig. 2.

BP Test Mode is the primary mode in which the AAccccuuPPuull ssee HHaannddhhee lldd®® is used.

NNoottee :: aall ll tthhee mmooddeess eexxcceepptt BBPP TTeesstt aarree lloocckkeedd oouutt ooff tthhee sseerrvvoo lloooopp bbyy aa ssoolleennooiidd vvaallvvee
ssoo tthhaatt tthhee sseerrvvoo ccoonnttrr iibbuutteess nnoo pprreessssuurree lleeaakkss ttoo tthhee ssyyss tteemm..

BBPP TTeesstt DDaattaa EEnnggiinnee SSeelleeccttiioonn aanndd CCoonnttrrooll

The PPlluuss model has the ability to utilize Cal Table™ upgrades, or the Generic Test Point Table upgrade. All
models come pre-loaded with a Generic Cal Table™.  The Generic Cal Table is the only usable Cal Table™
for the base AAccccuuPPuull ssee HHaannddhheelldd™™ models. This is the most generic possible set of envelopes. These
envelopes are matched to no manufacturer or model in particular.  Cal Table™ upgrades may be purchased that
conform to a specific Manufacturer’s  Model.

The Generic Test Point Table upgrade facilitates user-creation of calibration envelopes without much
programming or data overhead, typically by dialing up the parameters on the Generic Edit Screen.  This allows
users to tweak parameters to get the set of numbers they expect so they can use a particular Generic Setting to
test a given model of NIBP monitor. Although software may be used to load up a set of Generic Points, these
points may be set with the front panel buttons of the AccuPulse™ Handheld as well. Settings are remembered
on subsequent power-ups.

CalTables™, while having more degrees of freedom than Generic Test Points, must be programmed by remote
control commands.  If the user wishes to have named Generic Test Point entries, the names must be
programmed by remote control.  Thus, for maximum usability and portability, Generic Test Points should be
programmed by remote control.  For instance, to clone a set of Generic Test Points, one takes a file and
programs it via remote control into each of their units.

These three distinct modes are selected by pressing the <BP Test> button to access the Mode Tab and Cal
Table setting tab. Furthermore, based upon upgrades the user has purchased, Motion, and Arrhythmia Tabs
may be included as well.  For Clinical Dynamics factory use, and possible use to other manufacturers is an Auto
Sequence Tab that rotates through all settings in a Cal Table or Generic Cal Table (Generic List Upgrade slated
for software version 1.2.7 and beyond) a specified number of times in order to facilitate automated testing.
Motion and Arrhythmia tabs are part of this list because they govern overall behavior of waveform generation,
regardless of the table that generates the waves.

The tabs here are:

AA)) MMooddee SSeelleecctt TTaabb ((OOnnllyy pprreesseenntt iiff uusseerr hhaass ppuurrcchhaasseedd GGeenneerriicc UUppggrraaddee))

Fig.3

<F1> Selects BP Preset Mode (Cal Table™ or Generic Cal Table™ used to envelope-modulate pressure
waves).  Two modes are accessed this way.
<F2> Selectd Generic Preset Mode (One of 45 User-Selectable Generic Test Points are used to envelope-
modulate pressure waves). One mode is accessed this way.

BB)) CCaall TTaabbllee SSeelleecctt TTaabb

Fig 5 

Fig. 5 shows on the left a valid Cal Table™ that has been dialed up with the Up/Down keys. It must be
explicitly set using <F4> for it to be used. The right side of Fig. 5 shows a non-programmed Cal Table that has
been dialed up.  <F4> has no effect, because there is no valid data in this table.  Fig 6., below, shows the last Cal
Table™, the special Generic CalTable™, that contains no proprietary information and is the standard table in 
base PPlluuss model AccuPulse Handheld™ devices.

Fig. 6 

This Cal Table is Cal Table 46, though it shows up as “Generic Cal Table”.

CC)) MMoottiioonn AArrttiiffaacctt TTaabb

Motion Artifact is only present in if the Motion Artifact Upgrade is purchased. Figure 7 shows this screen.
Both step and sine tests may be run from this screen.

• FF11 toggles Step / Sine mode. As of the time of writing of this document, step mode is
unimplemented. It is slated for and update of the v.1.2 software.

• FF22 selects Frequency adjust by blinking Freq parameter.
• FF33 selects Amp adjust by blinking Amp parameter.
• UUpp // DDwwnn keys adjust frequency or amplitude, depending upon which parameter is blinking.
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AAPP__HHaannddhheelldd PPLLUUSS®® vv11..22..77
II.. DDeevviiccee PPoowweerr UUpp

Upon powering up, the AAccccuuPPuull ssee HHaannddhhee lldd®® shows a splash-screen indicating the device type, its serial
number and the version number ( See Fig. 1 ). In this case, the device type is the AAccccuuPPuull ssee HHaannddhhee lldd
PPLLUUSS®® model, version 1.0, compile 90. The serial number is “AAHH0099007799999999”.   

Fig. 1 

From this screen, the user can see the latest software image that has been loaded into the device. If the user has
purchased an upgrade to the software or there is a software fix, either of which has a higher revision number than
its version, the AAccccuuPPuull ssee UUppddaatteerr™™ allows the user to load a newer image to the device. This software is
soon to be available as a web script on the site http://www.clinicaldynamics.com/. Currently, it exists as a 
standalone program that can be obtained upon request.

The version number is:

v.Version.Major.Minor.

The Version Number is the major software release.
The Major version if for customer releases and software changes.
The Minor version is for bug fixes and patches (compile number for this model).

FFrreeeezzee tthhee SSppllaasshh SSccrreeeenn::

After a few seconds, the splash screen is replaced by the BBPP TTeesstt mode screen, which is the main operating
mode for the AAccccuuPPuull ssee HHaannddhhee lldd®® device. However, if the user encounters a bug, that user will wish to
record key information, such as what Model and software version they have. IImmmmeeddiiaa tteellyy aafftteerr tthhee
AAppHHaannddhhee lldd ssppllaasshh ssccrreeeenn ii ss ddii sspp llaayyeedd,, tthhee uusseerr mmaayy pprreessss 22 kkeeyyss ssii mmuull ttaanneeoouussllyy,, tthheenn
llee tt ggoo ooff tthheemm.. TThhii ss wwii ll ll ffrreeeezzee tthhee ssppllaasshh ssccrreeeenn uunntt ii ll aannyy nneeww kkeeyy ii ss pprreesssseedd..

IIII .. DDeevviiccee MMooddeess

There are four main modes to the AAccccuuPPuull ssee HHaannddhhee lldd PPLLUUSS®® product.  These are: 

• BBPP TTeesstt :: Tests the accuracy and precision of an attached blood pressure monitor.
• Motion artifact may be enabled for this mode (through a software upgrade) to simulate operation of

the device in harsh environments such as inside a helicopter or ambulance.
• The PPlluuss model supports 7 Adult and 6 Neonatal presets, giving functionality compatible with the

AAccccuuPPuull ssee®® series of devices.

•

• There are several parameter adjustment screens that hang off BBPPTTeesstt mode.  These Tabs are rotated
into use by pressing the <<MMeennuu>> button.

• LLeeaakk TTeesstt :: Tests for leaks in the BP Monitor system.
• The PPlluuss model has a built-in pump and supports automated Leak Test and OverP Test ( See Below).

• OOvveerrPP TTeesstt :: Finds the pressure at which the overpressure valve of an NIBP monitor opens.
• MMeetteerr:: Measure pressure in the system in tenths of mmHg

There are several tabs that can hang off this mode which allow the user to 
• Set Language
• Configure Miscellaneous Options
• Set Meter Units ( mmHg, kPa, inH20, psi ).

MMooddee BBuuttttoonnss

Pressing any of the front-panel mode buttons <<BBPP TTeesstt>> , <<LLeeaakk TTeesstt>> , <<OOvveerrPP TTeesstt>> or <<MMeetteerr>>
causes the AAccccuuPPuull ssee HHaannddhheelldd®® to change to the indicated mode. The exceptions are when there is
pressure in the system above a given threshold.  Each mode has a trigger pressure past which the user cannot
leave the mode.  For instance, when in BP Test Mode, the AAccccuuPPuull ssee HHaannddhheelldd®® will servo automatically
when Press > 10mmHg. The AAccccuuPPuull ssee HHaannddhhee lldd®® will not change modes until the pressure in the 
system is < 10mmHG for that reason.

All results displayed on BP test and OverP Test screens are maintained so that a user may run a test in one
mode, and come back to a previous mode and see the last data collected in that mode. 

PPoowweerr CCoonnttrrooll

Power is applied to the AAccccuuPPuull ssee HHaannddhhee lldd®® device by plugging the power cord into the back of the unit,
then plugging the power supply into an outlet.  Battery-powered devices will have a pushbutton on the back
panel to override the wall and battery power to shut the device down.  Devices that are left plugged in will
charge the batteries while powered down. This feature is under development at the time of writing this
document.

IIIIII.. MMooddeess OOff OOppeerraattiioonn

The AccuPulse™ Handheld powers up in the BP Test Mode and in the BP Test Screen shown in fig. 2 below.

11)) BBPP TTeesstt MMooddee

The servo actuates in this mode, delivering simulated NIBP cuff pressure pulses. The servo begins actuation
when pressure in the system is > 10mmHg. If the user is in a BP Adjustment Tab (accessed through the
<Menu> key), the servo will also start up if the system is > 10mmHg. When it starts, the software will change
to the BP Test Screen. 

Figure 2 shows a typical BP Test Mode Screen with a maximum pressure scale of 200mmHg (left edge of
screen).  The pressure is at 0 mmHG ( upper right corner of screen ).  There are approximately 27 seconds of
pressure data displayed on a given screen (bottom numbers are time: 0-25 Seconds ). Finally, the top line of
text indicates A(dult) patient type, 80/50 Systolic/Diastolic pressure, 80 Beats Per Minute pulse rate, and 100%
amplitude waveform generation.

Three parameters may be adjusted directly in this mode: 
• The Up/Down buttons cause the scaling of the pressure to change from

100, 200, 300 mmHg max.
• The Left/Right buttons cause the pressure data to be scrolled 10 seconds at a time from 0 seconds to

120 seconds. At the present time, the  Left/Right buttons are only availible for test review ; they do not
scroll while the servo is active..
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• Motion Artifact: See “Motion Artifact” Section Below.  This is a purchased option.

Fig. 2.

BP Test Mode is the primary mode in which the AAccccuuPPuull ssee HHaannddhhee lldd®® is used.

NNoottee :: aall ll tthhee mmooddeess eexxcceepptt BBPP TTeesstt aarree lloocckkeedd oouutt ooff tthhee sseerrvvoo lloooopp bbyy aa ssoolleennooiidd vvaallvvee
ssoo tthhaatt tthhee sseerrvvoo ccoonnttrr iibbuutteess nnoo pprreessssuurree lleeaakkss ttoo tthhee ssyyss tteemm..

BBPP TTeesstt DDaattaa EEnnggiinnee SSeelleeccttiioonn aanndd CCoonnttrrooll

The PPlluuss model has the ability to utilize Cal Table™ upgrades, or the Generic Test Point Table upgrade. All
models come pre-loaded with a Generic Cal Table™.  The Generic Cal Table is the only usable Cal Table™
for the base AAccccuuPPuull ssee HHaannddhheelldd™™ models. This is the most generic possible set of envelopes. These
envelopes are matched to no manufacturer or model in particular.  Cal Table™ upgrades may be purchased that
conform to a specific Manufacturer’s Model. These can be added via the USB Port.

The Generic Test Point Table upgrade facilitates user-creation of calibration envelopes without much
programming or data overhead, typically by dialing up the parameters on the Generic Edit Screen.  This allows
users to tweak parameters to get the set of numbers they expect so they can use a particular Generic Setting to
test a given model of NIBP monitor. Although software may be used to load up a set of Generic Points, these
points may be set with the front panel buttons of the AccuPulse™ Handheld as well. Settings are remembered
on subsequent power-ups.

If the user wishes to have named Generic Test Point entries, the names must be programmed by remote control.
Thus, for maximum usability and portability, Generic Test Points should be programmed by remote control.
For instance, to clone a set of Generic Test Points, one takes a file and programs it via remote control into each
of their units. 

These distinct modes are selected by pressing the <BP Test> button to access the Mode Tab and Cal Table 
setting tab. Furthermore, based upon upgrades the user has purchased, Motion, and Arrhythmia Tabs may be
included as well. For Clinical Dynamics factory use, and possible use to other manufacturers is an Auto
Sequence Tab that rotates through all settings in a Cal Table or Generic Cal Table (Generic List Upgrade slated
for software version 1.2.7 and beyond) a specified number of times in order to facilitate automated testing.
Motion and Arrhythmia tabs are part of this list because they govern overall behavior of waveform generation,
regardless of the table that generates the waves.

The tabs here are:

AA)) MMooddee SSeelleecctt TTaabb ((OOnnllyy pprreesseenntt iiff uusseerr hhaass ppuurrcchhaasseedd GGeenneerriicc UUppggrraaddee))

Fig.3

<F1> Selects BP Preset Mode (Cal Table™ or Generic Cal Table™ used to envelope-modulate pressure
waves).  Two modes are accessed this way.
<F2> Selectd Generic Preset Mode (One of 45 User-Selectable Generic Test Points are used to envelope-
modulate pressure waves). One mode is accessed this way.

BB)) CCaall TTaabbllee SSeelleecctt TTaabb

Fig 5 

Fig. 5 shows on the left a valid Cal Table™ that has been dialed up with the Up/Down keys. It must be
explicitly set using <F4> for it to be used. The right side of Fig. 5 shows a non-programmed Cal Table that has
been dialed up.  <F4> has no effect, because there is no valid data in this table.  Fig 6., below, shows the last Cal
Table™, the special Generic CalTable™, that contains no proprietary information and is the standard table in 
base PPlluuss model AccuPulse Handheld™ devices.

Fig. 6 

This Cal Table is Cal Table 46, though it shows up as “Generic Cal Table”.

CC)) MMoottiioonn AArrttiiffaacctt TTaabb

Motion Artifact is only present in if the Motion Artifact Upgrade is purchased. Figure 7 shows this screen.
Both step and sine tests may be run from this screen.

• FF11 toggles Step / Sine mode. As of the time of writing of this document, step mode is
unimplemented. It is slated for and update of the v.1.2 software.

• FF22 selects Frequency adjust by blinking Freq parameter.
• FF33 selects Amp adjust by blinking Amp parameter.
• UUpp // DDwwnn keys adjust frequency or amplitude, depending upon which parameter is blinking.
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• UUpp // DDwwnn keys adjust frequency or amplitude, depending upon which parameter is blinking.
• FF44 turns the test waveform on or off. The AAppHHaannddhheelldd®® will only servo if pressure in the system

exceeds a 10mmHg threshold, however.

Fig. 7 

After the user sets the amplitude and frequency of the test waveform, the user may toggle this motion off and on
while in BBPPTTeesstt MMooddee by pressing FF11. Figure 32 shows the resulting “MM” in the upper-right corner of the 
screen, followed by 5Hz, indicating the motion artifact frequency. Also, there is an 8 to the right of the 5Hz 
indicating the motion is of amplitude 8 ( amplitude is 1..8 ).

The base PPlluuss model has five supporting adjustment tabs accessible from this mode. These tabs allow the user
to adjust this mode for different Systolic and Diastolic pressures, different amplitudes, Adult and Neonatal
patient types, and to change the simulated Pulse Rate of these simulated Blood Pressure waveforms. TThhee
ssuuppppoorr tt ttaabbss aarree aacccceesssseedd bbyy pprreessssiinngg tthhee <<MMeennuu>> bbuutt ttoonn..

DD)) AArrrrhhyytthhmmiiaa TTaabb

Fig. 8 

By pressing <F1> the user may select Asystole so that it may be dialed from 2.0 sec to 8.0 sec in 0.5 sec
increments.  Pressing <F2> allows the user to select the frequency of activation of this feature from 1 to 19 out
of 20 wave generations. Special wave generation is slated for v.1.2.7 and beyond and is not completed as of the
writing of this document.

EE)) AAuuttoo SSeeqquueenncceerr TTaabb

This feature is used in conjunction with an NIBP monitor that is set on repeat.  As it repeats tests, the
AccuPulse Handheld™ repeats the pressure wave for the same preset RReeppeeaattCCoouunn tt times when it is enabled.
Also, if the NIBP monitor reinflates within the timeout period, the AccuPulse Handheld™ repeats this setting,
assuming the last test was in error.

If the AccuPulse Handheld™ is in Adult mode, it rotates from the current adult setting DOWN to the first 
setting, then rolls over to the highest adult setting and finishes at the original setting. The same scheme occurs
in Neonatal mode. The reasoning is that many monitors use an adaptive-inflation pattern, repeating the
approximate inflation level from test to test. Increasing the BP Test Preset means these monitors will under-
inflate, guaranteeing a timeout from test to test, causing many throwaway data sets to be introduced.  Rotating
downwards minimizes this potentiality to the maximum degree possible, guaranteeing much faster testing 
rounds than would be possible without this feature.

Fig. 9 

MMooddee--BBaasseedd BBPP TTeesstt CCoonnffiigguurraattiioonn TTaabbss

The two main modes of BP Test are Cal Table™ based and Generic Test Point based. The Generic Test Point 
Cal Table is treated the same as a normal Cal Table except that the user may purchase trim tabs for the User Test
Point Cal Table (not available for normal Cal Tables) so that minor tweaking of the envelopes used for this
table is allowed.

CCaall TTaabbllee™™ CCoonnffiigguurraattiioonn MMeennuu TTaabbss

AA)) BBPP AAddjjuusstt TTaabb –– ffrroomm BBPP TTeesstt SSccrreeeenn,, pprreessss <<MMeennuu>>

The right arrow ‘>’ in figure 10 indicates there is another Tab past the end of the screen.  The fifth tab in this
case is the AAmmpp tab shown section d) below. When the user has tabbed past the SShhiiff tt tab, there are now tabs to 
the left of the leftmost edge of the screen and so the first tab has a left arrow ‘<’, indicating this situation. (See
“d) Amp Adjust Tab” for a screenshot of this situation).

Fig. 10.

Pressing F-Key below the <Neo/Adult> icon of Figure 10 causes the mode to be toggled between Neonatal and
Adult Modes.  Pressing the remaining three F-Keys chooses one of three BP Presets for this patient type.
Figure 3 shows the first BPTest tab for the PPlluuss model. Because there are more than 3 presets for the PPlluuss
model, the BBPP tab of the LLii ttee model has been expanded to tabs BBPP--11 and BBPP--22.

Fig. 11 

Figure 11 shows the second BP Test tab for the PPlluuss model.  The remaining presets may be selected using the
second BP Test tab by pressing keys <F1> through <F4>.
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BB)) PPRR AAddjjuusstt TTaabb -- –– ffrroomm BBPP TTeesstt SSccrreeeenn

Figure 12 shows the Pulse Rate adjust tab for the BBPP TTeesstt Screen. 

Fig. 12.

From this screen, the user adjusts the simulated pulse rate.  Pressing F1-F3 selects the associated Preset (60, 90,
or 120 bpm ).  Pressing F-4 changes the step from 1 to 5 to 10 to 50, and back to 1. Using the Up/Down keys,
the bpm is adjusted by the value indicated by the SStteepp icon above F-4.

Currently, BPM can range from 15 bpm to 330 bpm.

CC)) SShhiifftt AAddjjuusstt TTaabb -- –– ffrroomm BBPP TTeesstt SSccrreeeenn

Figure 13 shows the Pressure Shift Tab for the BBPP TTeesstt Screen.

Fig 13.

As for the PR adjust tab, step changes the increment/decrement size. Up and Down keys perform the 
adjustment.  Shift affects both the Systolic and Diastolic settings equally.

DD)) AAmmpp AAddjjuusstt TTaabb -- –– ffrroomm BBPP TTeesstt SSccrreeeenn

Figure 14 shows Amplitude adjust tab for the BBPP TTeesstt Screen. 

Fig. 14.

In the introductory model, Amp is limited to 100%. In the PPlluuss model, amp ranges up to 150%

EE)) GGeenneerriicc TTaabbllee TTrriimm TTaabb -- –– ffrroomm BBPP TTeesstt SSccrreeeenn ((GGeenneerriicc CCaall TTaabbllee™™
oonnllyy))

Fig. 15 

This Tab allows the user to trim the generic Generic Cal Table™ to make it conform better to a specific
Manufacturer and Model of automated NIBP tester.

GGeenneerriicc TTaabbllee CCoonnffiigguurraattiioonn MMeennuu TTaabbss

AA)) GGeenneerriicc AAddjjuusstt TTaabb –– ffrroomm BBPP TTeesstt SSccrreeeenn,, pprreessss <<MMeennuu>>

Fig. 16 

This screen allows one of 45 User Test Points to be selected.  Pressing Edit drops the user into the GENERIC 
Edit screen (Fig. 17 below). The left screen is the screen to adjust Sys, Dia, PulseRate, Amp, and patient type. 
Pressing the <Trim> button drops the user into the trim set mode of Fig. 17. The Up/Down arrows are used to
perform the actual adjustments.

BB)) GGeenneerriicc aaddjjuusstt SSccrreeeennss

Fig. 17 
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22)) LLeeaakk TTeesstt MMooddee

The user may check the leak rate of the BBPP MMoonnii ttoorr and cable in this mode. Total leak rate measured is
limited to 99mmHg.  The measurement takes place over a predetermined period of time.  Figure 18 shows the 
screen for this mode. It is in Auto Inflate mode by default.

Fig. 18 

To obtain manual leak test results, the user may press <F4> to enter manual mode.

The user may zero the pressure sensor by pressing <F1> so that any drift is removed.  This also occurs
automatically in the PPlluuss model every minute.  One of three preset pressures and duration may be selected from
the Leak Test Configuration Tab.  Pressing <Menu> brings the user into and out of the screen of fig. 19. Once a
setting is selected from <Set1> through <Set3> buttons, the user may also dial up and down the target pressure
from 50 to 300 mmHg and from 20 to 120 seconds in duration. The <Left> and <Right> butons switch from
pressure to seconds and the <Up> and <Down> keys allow the user to dial up and down these parameters.

All three presets are remembered upon subsequent power ups. Notice that in manual mode, the target pressure,
although it is preset, does not apply. The pressure at which the user starts a manual Leak Test is the pressure
that applies to a manual test. 

Fig. 19 

AAuuttoo SSttaa ttee

The dump valve is on so that pressure equalizes to zero while the test is idle.

The test commences after the <Start> key is pressed. This causes the pump to turn on, the dump valve to go off
so that pressure is retained. Then, the pressure is inflated above the target pressure and then allowed to drift
down to the target pressure defined by the selected preset. Once the target pressure has been reached, the test
commences, measuring the drop in pressure over the preset number of seconds. PPrroovviiddeedd tthhee uusseerr
aatt ttaacchheess aa pprreessssuurree vvoolluu mmee ((NNIIBBPP ccuuffff oorr pprreessssuurree cchhaammbbeerr)),, aacchhiieevviinngg tthhee ttaarrggeett pprreessssuurree
ii ss ffaasstteerr tthh ii ss wwaayy aanndd mmoorree rreell iiaabbllee tthhaann ddooiinngg ssoo mmaannuuaa ll llyy.. The test mode is changed to
“Complete” and the resulting Leak Rate is displayed.

The <Reset> key stops the test, opening the dump valve.

NNoottee :: tthheerree sshhoouulldd aallwwaayyss bbee aa pprreessssuurree vvoolluu mmee iinn-- ll iinnee wwii tthh tthhee AAccccuuPPuull ssee HHaannddhhee lldd™™
aanndd ddeevviiccee uunnddeerr tteesstt .. EEii tthheerr aann NNIIBBPP ccuuffff oorr aa pprreess ssuurree cchhaammbbeerr ((ssuucchh aass CCll iinn iiccaall

DDyynnaammiiccss’’ 225500 mmll pprreessssuurree cchhaammbbeerr)) sshhoouulldd bbee uusseedd ttoo ppeerrffoorrmm tthhii ss tteesstt .. CChhaannggiinngg
vvoolluu mmeess cchhaannggeess tthhee mmeeaanniinngg ooff tthhee tteesstt .. BBeeccaauussee tthhee ttoottaa ll lleeaakk rraattee iinn ((mmoolleess ooff aaiirr //
mmiinnuu ttee)) ccaannnnoott bbee ddiirreecctt llyy mmeeaassuurreedd bbyy tthhii ss iinnss tt rruummeenntt ,, rreeaassoonnaabbllee eeffffoorrtt ss sshhoouulldd bbee
mmaaddee ttoo ssttaannddaarrddiizzee tthhee ttoottaa ll vvoolluu mmee ooff aaiirr uusseedd iinn tthhee tteesstt .. TThheenn,, aa lleeaakk rraattee ooff xx mmmmHHgg
// mmiinnuu ttee ttrraannssllaa tteess iinn ttoo aa rreeaall lleeaakk rraattee,, ccaallccuullaabbllee iinn mmoolleess // mmiinnuuttee.. IIff tthhee ccuuffff hhoossee ii ss
uusseedd wwii tthhoouutt aa pprreessssuurree cchhaammbbeerr,, tthhee ssaammee nnuummbbeerr ooff mmoolleess lleeaakk rraattee ((wwii tthh aa cchhaammbbeerr))
ppeerr mmiinnuu ttee ii ss pprrooppoorr tt iioonnaa ll ttoo aa lleeaakk rraattee,, ssccaalleedd bbyy::

((VVoolluu mmee CChhaammbbeerr ++ VVoolluummee HHoossee)) // VVoolluu mmee HHoossee..

TThhii ss ccaann ggiivvee lleeaakk rraatteess ooff 5500--110000 tt ii mmeess tthhee lleeaakk rraattee wwii tthh aa cchhaammbbeerr.. FFuurrtthheerrmmoorree,, tthhee
aauuttoo mmaatteedd pprreessssuurree aallggoorr ii tthh mm wwii ll ll nnoott wwoorrkk wwii tthh aarrbbii ttrraarr ii llyy ssmmaall ll vvoolluu mmeess.. IIff tthhee lleeaakk
rraattee ii ss ddeessiirreedd aatt tthh ii ss hhiigghheerr pprreeccii ss iioonn,, ii tt mmuusstt tthheerreeffoorree bbee ppeerrffoorrmmeedd mmaannuuaa ll llyy.. EEvveenn
hheerree,, tthhee tteecchhnniicc iiaann ii ss ccaauutt iioonneedd ttoo uussee tthhee SSAAMMEE vvoolluu mmee eevveerryy tt ii mmee ;; cchhaannggiinngg ffrroomm aann
88 ffoooott ttoo aa 1100 ffoooott hhoossee ccoouulldd cchhaannggee tthhee tteesstt rreessuull tt ss bbyy nneeaarrllyy 2200 ppeerrcceenntt ..

MMaannuuaa ll SSttaa ttee

The dump valve is off so that pressure is held while the user inflates the system to his/her desired test pressure.

In manual mode, the requirement for <Start> to trigger a measurement, pressure in the system must be greater
than 10mmHg.  The test takes place over a preset number of seconds and the result is shown after “Leak Rate:”
when it completes and the pressure at the start of the test is shown after “Start:”. A running test or a completed
test may be reset. However, <Start> must be pressed to restart a test that is stopped while running.

33)) OOvveerr PPrreessssuurree TTeesstt MMooddee

This mode is used to determine the pressure at which a Non-Invasive Blood Pressure Monitor throws its safety
valve.  Damage can be done to the human body if cuff pressure exceeds a certain threshold. Monitors are 
designed to operate safely by automatically throwing a valve, no matter how high they are commanded to 
inflate in software.

For this test, the device under test is commanded to inflate and the AAccccuuPPuull ssee HHaannddhhee lldd®® graphs the
pressure for up to 120 seconds. This is more than sufficient to get a monitor to go into overpressure mode.
When the overpressure valve releases, the AAccccuuPPuull ssee HHaannddhheelldd®® reports the maximum pressure achieved
to the user on the screen in a window.

Because of the limited space available on the AAccccuuPPuull ssee HHaannddhheelldd®® screen, the result of the test (the
maximum pressure achieved) may be toggled on and off by the <Toggle> button so the user may view the
pressure waveform. As for BP Test mode, the <Up> and <Down> keys allow the user to change the pressure
scale.  To run a second test, the user presses <Reset> to clear the old result, then begins the next inflation.

Again, manual and automatic modes are included.  Some NIBP monitors have auto-inflate to self-test their
Over Pressure valves.  Manual mode may be used when this is the case.  Figure 20 shows the default (Auto)
state for the OverP Test Mode.

Fig. 20 
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Figure 21 shows the manual state for the OverP Test Mode screen.

Fig. 21 

Pressing the <<FF44>> button toggles between these two screens.

AAuuttoo MMooddee

The pump offers much finer control of the target pressure and less bounce in pressure than the hand-inflation 
bulb does.  Pressing inflate closes the dump valve and starts inflation. There are three possible outcomes:
• Timeout – test takes longer than 120 seconds.

Fig. 22 

• Over Pressure – inflation to > 400mmHg occurs.

Fig. 23

• Valve Release Pressure Result (left is normal result, right is after pressing <Toggle> button 
To turn off the peak display so more information can be seen.

Fig. 24      Fig. 25 

MMaannuuaa ll MMooddee

Manual mode operates the same as Auto Mode except it is up to the user with an inflation bulb or an NIBP
monitor with an inflate pump to provide the pressure. Instead of starting with the <Start> button, manual leak
test starts as soon as the user pumps the pressure to greater than 10mmHg. 

44)) MMeetteerr MMooddee

This mode allows the user 0.1mmHg precision on the manometer ( upper right corner of the display ).  The user
may Zero the pressure sensor with the unit open to the atmosphere to remove any drift. The PPlluuss and 
automatically Zeroes every minute any time pressure in the system is below 10mmHg. A valve vents pressure
to the atmosphere so that any pressure in the system is released before the zeroing takes place.  During the first
10 minutes after power-up, the zero level drifts, faster in the beginning, more slowly over time. Thus, the
automatic zeroing is good if the device is on for several minutes, but the user may wish to manually <Zero> the
pressure sensor during the first few minutes of device warm up before capturing data.

Fig 26 

This mode is akin to a voltmeter. After <Reset> is pressed, Max. and Min fields track the maximum and
minimum the pressure achieves in the system. Avg. is a moving average of the last 8 ¼ second samples ( 2
seconds ).

MMeetteerr MMooddee MMeennuu TTaabbss

The tabs hanging off the meter mode <Menu> button are one meter-specific tab (Units) and two general
configuration tabs.  As the general configuration tabs are used infrequently, they are attached to the last mode of
the device. 

AA..)) SSeett LLaanngguuaaggee

Like BP Test Mode, Meter mode also has tabs hanging off it. By pressing <Menu>, one accesses the tabs.  Set
Language is the first tab in the series.  Press <<MMeennuu>> once from Meter Mode to access this tab. 

Though <Meter> is not exactly indicative of the fact that adjustments are performed off this screen, it is the last
screen, and is a logical place for such features to be located.

Fig. 27 
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Fig. 27 

If the user dials down using the <Down> arrow to “Espanol”, the language does not change.  However, if <Set
Lang> is then pressed, the <Set Lang> button becomes <Poner Leng>, or roughly, “Put Language”. The entire
device then operates in the language selected.  Figure 28 shows the BP Adjust Tab after changing the device 
language to Spanish:

Fig. 28 

This is true even upon subsequent power-ups. Hence, the device is inherently international. It may be shipped
out of country in English, but a simple quick-start guide readily demonstrates how to change the language to
the user’s language. 

Fig. 29 

BB)) UUnniittss

Every country and laboratory setting has a preferred set of pressure units. In the NIBP world, mmHg is the
standard. However, the AAppHHaannddhheelldd®® device may be used as a +/- 1mmHg pressure meter in the preferred 
units for the given situation.  This setting is remembered upon subsequent power-ups of the AAppHHaannddhhee lldd®®
device.  The units supported at this time are:

• mmHg
• kpa
• cmH20 
• psi

More can easily be added upon request in the future and will be supported through the Web-based software
updater utility.

Fig. 30 

By pressing <<CChhaannggee UUnnii tt ss>>, the user rotates between the four pressure modes.  The precision manometer
readout is used so that the user may see the result of the units change in the upper right corner of the device 
screen. 

CC)) GGeenneerraall CCoonnffiigg TTaabb

As of 1.2.7, the only general configuration item is Sound. It is toggled on/off by pressing <F1> in this Tab
(See fig. 31).

Fig. 31 

OOtthheerr ffeeaattuurreess::

AA)) BBaatttteerryy

The condition of low battery is shown in figure 32. This is a blinking reverse-video bar that is drawn on the top
text line of the display to indicate this condition. This is only the case for devices that have been upgraded with
a battery. This feature is under development as of 1-4-2008, the date this manual was written. It is in test, but
not released to the public at this time. 

Fig. 32 
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AAccccuuPPuullssee®® HHaannddhheelldd RReemmoottee CCoonnttrrooll GGuuiiddee vv..11..22..77

II.. OOvveerrvviieeww::

The aim of the remote control on the AAccccuuPPuull ssee®® HHaannddhhee lldd device is to adhere as closely as possible to the
remote control spec of the legacy TruePulse® and AccuPulse® remote control commands.  That is, typically,
commands and command feedback are accompanied by similar syntax.

There exists in AAccccuuPPuull ssee®® HHaannddhhee lldd devices a single-character command set that will likely become
obsolete. At the moment, key tools for programming and verifying devices still use these single-char
commands. Thus, they will remain until the tools are changed to use the formal remote control syntax outlined
in this document. The single-char commands precede this document.

The single character and multi-character commands can be separately enabled to keep them from interfering
with each other.

IIII .. TTeerrmmss aanndd SSyynnttaaxx::

The syntax and action of most commands reflects their development with a terminal program (Typically 
Hyperterm).  A packet protocol could have been used, but this approach was not adopted.  To support legacy
syntax, the terminal interactivity remains. (This is an aid to those debugging code to drive the device.)

<CR> = carriage return = character 13

The remote control syntax is that of an HTML-style tag wrapping each command name and a carriage return:

 <COMMAND_NAME> <CR>

In order that differing terminal protocols may be supported, the remote control parser filters, <LF>s (character
code 10 decimal) out of the stream. Thus, <CR> works the same as <CR> <LF>, which is sent by many
terminal programs and terminal modes.

The prompt returned by the AAccccuuPPuull ssee®® HHaannddhhee lldd is:

> 

There are, furthermore, several return codes that may precede the prompt.  These only apply to multi-char
commands that the customers will use.  Single character commands (not the subject of this document) may or
may not give a response.  The responses are:

COMMAND RESPONSES:

•  ‘=’ – command executed successfully.
• ‘#’ – data or parameters were out-of-range for the given command.
• ‘*’ – command not usable in the current mode.  Set-preset command only operates in BBppTTeesstt  mode, for

instance. Some commands require a purchased upgrade, etc.
• ‘?’ – COMMAND_NAME is not recognized as a valid command.

• ‘$’ – checksum error in data that was sent.
• ‘@’ – data has overflowed (data was truncated to prevent a memory leak), or bad place in

Memory was pointed to.

The software that drives an AAccccuuPPuullssee®® HHaannddhheelldd must process all these return characters. 

IIIIII.. UUssiinngg SSiinnggllee aanndd MMuullttii--CChhaarr CCoommmmaannddss

As noted above, single-character commands are used in the programming and verification tools for the
AAccccuuPPuullssee®® HHaannddhheelldd devices. These commands are not intended for direct use by customers and 
will be converted to the formal remote control (multi-char) protocol. When users utilize the updater 
program, at this time, the device is left in single-char mode, so it is important to distinguish the two modes
from each other.

The original method for starting up remote control is (and what the updater utility uses):

 <START_COMMS> <CR>

However, this mixes single-char and multi-char commands.  Single-char commands override the multi-
character remote control parser, making for some ugly and unexpected results. Thus, if the user types

 COMMAND_NAME <CR>

By accident, rather than: 

 <COMMAND_NAME> <CR>

Then the single-char commands for:

‘C’, ‘O’, …

are all executed. 

The commands outlined in this document are enabled with the following command:

 <> <CR>

This starts up mmuulltt ii --cchhaarraacctteerr  commands without enabling single character commands.

IIVV.. AArrgguummeenntt vveerrssuuss AArrgguummeenntt--lleessss ccoommmmaannddss

Commands that take arguments give their arguments as Carriage-return delimited text: 

Sent:
 <ARGUMENT_COMMAND> <CR>

ARGUMENT1 <CR>
  …

ARGUMENTN <CR>
Received:  
 = <CR>
 > 
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Sent:
<ARGUMENT_LESS_COMMAND>  <CR>

Received:  
[ ‘=’, ‘#’, ‘*’, ‘$’, ‘@’, ‘?’ ] <CR>

 > 

NNoottee:: SSyynncchh oonn tthhee ‘‘>>’’ cchhaarraacctteerr ((pprroommpptt cchhaarraaccttee rr)) ttoo iinnddiiccaattee aa ccoommmmaanndd ccoommpplleetteedd..
TThhee cchhaarraacctteerr aanndd <<CCRR>> bbeeffoorree tthhee pprroommpptt iiss tthhee ccoommmmaanndd--rreessppoonnssee ssttaattuuss..

VV.. UUssiinngg RReemmoottee--CCoonnttrrooll wwiitthh HHyyppeerrtteerrmmiinnaall

In Hyperterm, set up ASCII with:

<File> � <Properties> � <Settings> � <ASCII Setup>

• Send Line ends with line feeds
• Echo Typed Characters Locally 

The speed, stop bits and parity are arbitrary, as the AccuPulse® Handheld uses a virtual comport.  In-
house, 921600 baud is used, although it may not be necessary.

VVII.. CCoommmmaannddss SSuuppppoorrtteedd ffrroomm vveerrssiioonn 11..22..55

NNoottee:: CCuussttoommeerrss ddoo nnoott hhaavvee aacccceessss ttoo ssttaarr rreedd ((**)) ccoommmmaannddss. 

HHiigghheesstt LLeevveell CCoommmmaannddss –– ssttaarrttiinngg rreemmoottee,, iiddeennttiiffyyiinngg ddeevviicceess

AA..)) SSttaa rrtt RReemmoottee CCoonnttrrooll::

Send: <> <CR>

Recv: <USB_MULTICHAR_COMMS_STARTED> 
> 

BB..**)) SSeett SSeerriiaall NNuummbbeerr ((TThhiiss mmuusstt bbee sseett aatt tthhee ffaaccttoorryy bbeeffoorree sshhiippmmeenntt ss ttaakkee ppllaaccee))..

We track devices by their serial number and encrypt data sets and software upgrades using the serial
number.  For this reason, devices must all have a UNIQUE ID and the <SET_SERIAL>NUM> command 
is used to set this ID. 

Send: <SET_SERIAL_NUM> <CR>
[10-digit serial-number]  <CR>

Recv: ‘=’ on success
‘#’ if number is too short or long or id is already set.
‘@’ if greater than 200 digits is received.

There is a way to clear the serial number; the user calls <SET_SERIAL_NUMBER> with the serial
encrypted (OLD_SERIAL_NUMBER).  This is reserved for in-house factory use only.  If we have a dead
device, we can re-program the serial number and salvage the CPU, for instance.  There are few cases where
this will be desirable. 

CC..)) GGeett ssee rriiaall NNuummbbeerr

Send: <GET_SERIAL_NUM>  <CR>

Recv: On Success:
AH08070006 <CR>

 ‘=’ 
On Failure: (If serial number has not been set.) 
‘*’ <CR>

By CDC convention, AH = AccuPulse® Handheld, 0907 = Sept. 2007 release, and 0006 means device #6.
(Handheld software releases began in August 2007.)  Overhauls of the software in any major way will
cause 0907 to change to the new release month.

DD..)) SSeett DDeevviiccee IIDD

NNoottee:: TThhiiss ccoommmmaanndd iiss ggiivveenn ffoorr ccoonnvveenniieennccee ttoo tthhee eenndd--uusseerr.. TThheerree eexxii sstt ss aa uuttii ll ii ttyy,,
ddiissttrriibbuutteedd ffoorr ff rreeee bbyy FFttddiiCChhiipp..ccoomm ccaalllleedd MMPPRROOGG..EEXXEE tthhaatt aalllloowwss tthhee UUSSBB cchhiipp iinnssiiddee
tthhee AAccccuuPPuullssee®® HHaannddhheelldd ddeevviiccee ttoo bbee pprrooggrraammmmeedd wwiitthh aa ccuussttoomm ddeevviiccee iidd..
PPrrooggrraammmmeerrss uussiinngg FFTTDDII’’ss AAPPII mmaayy uussee tthhiiss ttoo iiddeennttiiffyy ddeevviicceess.. TThhiiss ii ss ssiimmpplleerr tthhaann
ooppeenniinngg tthhee ppoorrtt tthheenn qquueerryyiinngg tthhee ddeevviiccee.. TThhee uusseerr ddooeess nnoott eevveenn hhaavvee ttoo ooppeenn tthhee ppoorrtt
iiff ii tt’’ss nnoott tthhee ddeevviiccee tthheeyy aarree llooookkiinngg ffoorr;; tthhee IIDD iiss eexxppoosseedd tthhrroouugghh tthhee AAPPII..

This allows users to set their device ID so that a group of them may be controlled remotely. Software
configured to control a group of devices can requisition each device for its informal name (or a more
formal ID, such as “Factory1”, for instance).  This way, it does not matter which USB port is used to
communicate with a device, even if it is on a Radio-linked USB hub; it just matters that we know which 
device ID we are talking to.  Some users will prefer to ask for the serial number to determine which device
is which.

Send: <SET_DEVICE_ID> <CR>

Recv: ‘=’ <CR> - on success
‘@’ <CR> - on overflow.

EE..)) GGeett DDeevviiccee IIDD

Send: <GET_DEVICE_ID> <CR>

Recv: “Sparky” <CR> – if device id has been set
“*” <CR> – if device id has not been set

NNIIBBPP TTeesstt CCoommmmaannddss –– sseettttiinngg aanndd rreeqquuiissiittiioonniinngg BBPP PPaarraammeetteerrss

FF..)) SSeett BBPP PPrreesseett ::

LLiittee models have presets 1..6, PPlluuss  and PPrroo  have presets 1..13.
For LLiittee  models, 1..3 = adult presets 1..3, 4..6 = neo presets 1..3
For PPlluuss and PPrroo  models, 1..7 = adult presets 1..7, 8..13 = neo presets 1..6.
This selects a preset for the AAccccuuPPuullssee®® HHaannddhheelldd to simulate with. The pair specifying the preset is: 

 AdultMode , Preset
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Where Adult is: 1=Adult, 0=Neonatal
Preset is:  [1..3] for Lite, [1..6] for Neonatal Plus, [1..7] for Adult Plus.

Send: <PRE> <CR>
[0..1],[1..7]  <CR>

Recv: ‘=’ – success 
‘*’ – device is in the wrong mode for this command (must be in BPTest Mode or BPAdjust Tabs) 
‘#’ – preset out of range.

GG..)) SSeett PPRR

Set PulseRate from 15 to 330 Bpm.

Send: <SET_PR> <CR>
[15..330]  <CR>

Recv: ‘=’ – success 
‘*’ – device is in the wrong mode for this command (must be in BPTest Mode or BPAdjust Tabs) 
‘#’ – pulse rate is out of range.

HH..)) SSeett AAMMPP

Configure the Pulse amplitude from 0 to 100% of normal.  In the future, with bigger power supplies, this
may be expanded to the legacy AAccccuuPPuull ssee®® range of 0..200%.

Send: <SET_AMP>  <CR>
 [0..100] <CR>

Recv: ‘=’ – success 
‘*’ – device is in the wrong mode for this command (must be in BPTest Mode or BPAdjust Tabs) 
‘#’ – amplitude is out-of-range.

II.. )) SSeett SSHHIIFFTT

Configure the shift of the BP Preset envelope from -100 to +100 mmHg.  This is trimmed in from here
because there are physical limits (a BP Envelope having a Diastolic pressure of 50 cannot be shifted down 
greater than 50 mmHg, for instance). 

Note that this command returns the greatest shift achievable in the direction requested, performs the
change, then returns the actual shift value before the ‘#’ (out-of-range) token is delivered.

Send: <SET_SHFT> <CR>
 [0..100] <CR>

Recv: ‘=’ – success 
‘*’ – deVice is in the wrong mode for this command (must be in BPTest Mode or BPAdjust Tabs) 

 32 <CR>
‘#’ – shift is out-of-range; actual shift performed was 32 mmHg, not the value that was requested.

JJ..)) GGeett BBPP PPaarraammeetteerrss

This command dumps a summary of all the parameters governing a BP Test:

Send: <GET_BP_PARAMS> <CR>

Recv: (On Success)
PRESET_TYPE, BP
PATIENT_TYPE, 1
PRESET, 2
SYS, 100 
DIA, 70 
PR, 65 
SHIFT, 0
AMP, 150 
> 

‘*’ – Not in BPTest Screen or Tabs; does not apply.

CCaalliibbrraattiioonn TTaabbllee CCoommmmaannddss::

AccuPulse® technology is driven with calibration tables.  Typically, there is a table per
Manufacturer and Device Type.  Cal Tables other than table 46 (see below) are purchased
upgrades to the device.  There are standalone tools as well that can assist manufacturers
in making their own Calibration Tables.

KK..)) SSeett CCaall TTaabbllee

Cal Tables have 13 envelopes; 7 adult and 6 neonatal.  By setting the Cal Table with this command, all 13 
envelopes are associated with all 13 preset buttons of the device.  Also, each envelope may be overwritten
with the <LOAD_ENVELOPE> command to customize the tables. Typically, this is done at the factory or 
through an updater program in the field, but users may write their own program to drive these tables.

Currently, 24 Cal Tables are supported in the AAccccuuPPuull ssee®® product line, and the AAccccuuPPuullssee®®
HHaannddhheelldd, due to a larger flash memory, supports up to 45.  The user has to purchase (or create their own) 
additional Cal Tables in order for this command to have a meaningful effect. Cal Table 46 is the default
Cal Table and is non-proprietary.  It is generic.  Every device is set to Cal Table 46 at the factory by default
and is shipped with this generic table. TThhee ggeenneerriicc ttaabbllee mmaattcchheess nnoo ddeevviiccee iinn ppaarrtt iiccuullaarr;; ii tt iiss
ssiimmppllyy aa bbeesstt--ff ii tt ffoorr aallll mmoonniittoorrss tteesstteedd bbyy tthhee AAccccuuPPuull ssee®® HHaannddhheelldd ddeevviiccee.. NNoo
aatttteemmpptt ss hhaavvee bbeeeenn mmaaddee ttoo mmaakkee iitt mmaattcchh aannyy mmaannuuffaaccttuurree rr,, nnoorr aannyy ppaarrtt iiccuullaarr mmooddeell ooff
aannyy mmaannuuffaaccttuurreerr..

NNoottee:: UUnnttii ll aallll 1133 pprreesseett ss ooff aa ggiivveenn CCaall TTaabbllee aarree sseett ,, tthhee uussee rr wwiill ll nnoott bbee aabbllee ttoo sseelleecctt
tthhaatt CCaall TTaabbllee.. TThhii ss ii ss iimmppoorrttaanntt ffoorr tthhoossee wwhhoo wwii ll ll mmaakkee tthheeii rr oowwnn CCaalliibbrraattiioonn TTaabblleess..
TThheeyy nneeeedd ttoo ssttoorree aallll 1133 eennvveellooppeess,, eevveenn ii ff tthheeyy hhaavvee tthhee ssaammee ddaattaa iinn tthheemm,, iinn oorrddeerr ffoorr
tthhiiss ccoommmmaanndd ttoo aallllooww tthheemm ttoo sseelleecctt tthheeii rr nneeww CCaa ll TTaabbllee..

Send: <SET_CALTABLE> <CR>
[1..46]  <CR> 

Recv:  ‘=’ – success
‘*’ – device is in the wrong mode for this command (must be in BP Test Mode or BP Adjust Tabs) 
‘@’ – bad data in this cal table (for tables that were never populated or populated with bad 
ranges).  Users should not rely on this command as a validity check for Cal Tables they write
themselves. This command is meant to identify never-before-written tables.
‘#’ – out of range.
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LL..)) SSeett MMaakkee // MMooddeell

This command allows the user to set the name fields of any Cal Table™.  The command is used as follows: 

Send: <SET_MAKE_MODEL> <CR>
 TABLE_NUM<CR> 
 UP_TO_14_CHARS_MAKE <CR>
 UP_TO_14_CHARS_MODEL<CR>
 SHORTHAND_MODEL<CR>

Recv:  ‘=’ – success
‘*’ – device is in the wrong mode for this command (must be in BP Test Mode or BP Adjust Tabs) 
‘@’ – names too long 
‘#’ – out of range (table num not 1..45) 

MM..)) SSttoorree EEnnvveellooppee

As stated above, each Cal Table™ has 13 presets.  Typically, all presets must be defined in order for the
AccuPulse® Handheld to behave properly.  For this reason, all manufacturer tables come with all 13 
presets.  The driver program, which loads these tables into the AccuPulse® Handheld, is freeware with
open source code that manufacturers may freely copy to expedite their programming efforts. There is an
envelope editor that can be purchased that facilitates dragging, stretching, adding and deleting points from
envelopes.  This program greatly assists the envelope creation process.  It outputs envelope files in a format
downloadable by Hyperterminal or the envelope driver program.

Some of the presets (envelopes) are invalidated by setting their Systolic field to a 0.  This is the case where
the monitor the table has been made for has no preset of that denomination (Neonatal 35/15 is missing on 
many monitors) or in the rare case where a best fit has never been found. TThhiiss ii ss iimmppoorrttaanntt
iinnffoorrmmaattiioonn ffoorr tthhee pprrooggrraammmmeerr wwhhoo wwiill ll uussee tthhiiss rreemmoottee iinntteerrffaaccee oorr tthhee ffrreeeewwaarree
pprrooggrraamm::

• DDeeffiinnee aallll 1133 eennvveellooppeess
• IInnvvaalliiddaattee eenntt rriieess wwiitthh aa 00 iinn tthhee SSyyssttoolliicc ffiieelldd iiff tthheeyy hhaavvee nnoott bbeeeenn ccrreeaatteedd

yyeett ..
• CCaarreeffuull:: II ff AALLLL eennttrriieess hhaavvee 00 SSyyssttoolliicc,, tthhee uusseerr wwiill ll nnoott bbee aalllloowweedd ttoo

sswwiittcchh ttoo tthhii ss CCaall TTaabbllee bbyy tthhee <<SSEETT__CCAALLTTAABBLLEE>> ccoommmmaanndd..

This command sets the amplitude envelope for a single preset of one Cal Table™.  Envelopes are defined 
over the 0 to 300 mmHg range of the pressure waveform.  The envelope is specified as (Delta Pressure,
Amplitude) pairs.  Up to 30 pairs may be specified.  Delta Pressure entries MUST sum to 300 (table
calibration is from 0..300 mmHg).  The reason for this is that the legacy SmartArm® and AccuPulse®
devices lacked sufficient memory to store all 300 points.

Parameters:

Cal Table = 1..45 (46 is Special table and is not allowed to be overwritten) 
Env Num = 1..13  (1..7 = adult presets, 7..13 = neonatal presets)
Sys = 0 (invalidate entry) or 35 .. 275 mmHg 
Dia = 15 .. 250 mmHg 
Map  = # between Sys and Dia (arbitrary or typically = Dia + (Sys-Dia)/3 ).
Pr = 15 .. 330 bpm
DeltaP = 1 .. 255 (for legacy compatibility; legacy used one byte to represent this information) 
Amp = 0..32768 (for legacy compatibility;  16 bit word was used, amp of 200% makes

effective amplitude nearly 65535 (all 16 bits).

Send: <STORE_ENVELOPE> <CR>
[128-BIT HEXADECIMAL KEY] <CR>
CALTABLE, ENV_NUM <CR>
SYS, DIA, MAP, PR <CR>
DELTAP1 , AMP  <CR>
… 
DELTAPn , AMP <CR>
0  <CR>

Recv: 

‘=’ - success
‘*’ – device is in the wrong mode for this command (must be in BPTest Mode or BPAdjust Tabs) 
‘#’ – bad parameter 
‘@’ - overflow 

NN..)) SSttoorree UUttpp

This command has no effect if the user has not purchased the User Test Points upgrade.  There are 45 User
Test Point presets which may be selected by the user. All presets are programmed at the same time (one
big data set is sent).  Attempts to send less than the entire data set will cause the command to fail with ‘#’
bad parameter / data out-of range token.

The data body of this command consists of 45 text lines (carriage-return delimited) each with the following 
fields.  The fields are separated with commas.  The last field is optional (Utp Preset “Name” field)

Parameters:

Adult/Neo 1 = adult, 0 = neo 
Systolic [35..275] mmHg 
Diastolic [15..250] mmHg 
Map Systolic > Map > Diastolic
DeltaSys [-25..25] mmHg 
DeltaDia [-25..25] mmHg 
DeltaMap [-25..25] mmHg 
EnvShift  [-50,50] mmHg 
PulseRate [15..330] bpm
Amp [0..150] percent of nominal amplitude
SysTrim [-25..25] mmHg 
DiaTrim [-25..25] mmHg 
MapDrim [-25..25] mmHg 
Notes Up to 20 text characters

Send: <STORE_ENVELOPE> <CR>
[128-BIT HEXADECIMAL KEY] <CR>
1,120,80,97,120,80,97,0,80,100,0,0,0 [,Optional Notes 1]
… 
1,120,80,97,120,80,97,0,80,100,0,0,0 [,Optional Notes 45] 

Recv: 

‘=’ - success
‘*’ – device is in the wrong mode for this command (must be in BPTest Mode or BPAdjust Tabs) 
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‘#’ – bad parameter 
‘@’ - overflow 

OO..)) AAdddd FFeeaattuurree

Until the web scripts have been updated to support on-line purchases, this is used to activate purchased
add-ons.  It is also embedded in a standalone utility used at Clinical Dynamics Corporation that will be
made available to users.

Each feature must be enabled separately, so that for 2 feature upgrades, users must run this command twice
with the 2 keys sent to them following the completion of their transaction.

Send: <FEATURE> <CR>
Encrypted [ BIT-FIELD ] <CR>

Recv: ‘=’ – success 
‘#’ – encrypted command does not match Encrypted “PLUS”, etc.

VViirrttuuaall CCoonnttrrooll ooff HHaannddhheelldd DDeevviicceess

With the following commands, the user may update screenshots (not quite real-time, but 
quickly) and push panel buttons to a device in a lab without having to be at the device.

In the future, commands to update just the UI elements that are necessary will be
included.  At the moment, there IS a streaming manometer (every 250 mSec) from the 
device that can be used to graph data.  Updates to the screen, however, such as button 
name changes, title label changes, and plots are not sent out the remote interface.  This
will eliminate the need to grab an entire screenshot to see what the device is doing.

NN..)) HHeexx SSccrreeeennsshhoott::

Upload hex screenshot data.  This is more suited to the APH_Booter and  AccuPulse® User-Defined Test
Points Manager software, as they assemble this data into pictures automatically.  These pictures may be
printed and saved from the software packages.  This command is included in case customers wish to
display the pictures of screenshots in their software packages. 
• Data is in format first byte first, last byte last and is in hexadecimal format. 
• Every 8th hexadecimal BYTE is followed by a <CR> for readability when in hyper terminal.
• If a byte is < 16, the number is “ n”, not “0n”.
• A screen is 1024 bytes arranged 128 bytes per row for 8 rows.  (8 vertical pixels per byte).

Send: <HEX_SCREENSHOT> <CR>

Recv:   0 0 1 1 1 1 0 0  <CR>
ffab 1 1 1 1baff  <CR>

 … 
 0 0 1 1 1 1 0 0  <CR>

OO..)) BBiinnaarryy SSccrreeeennsshhoott::

Upload binary screenshot data. This is more suited to the APH_Booter and AccuPulse® User-Defined Test
Points Manager software, as it allows for much faster updates than with hex screenshot.  This command is
included in case customers wish to display the pictures of screenshots in their software packages. 
• Data is in format first byte first, last byte last and is in rraaww bbiinnaarryy format.
• A screen is 1024 bytes arranged 128 bytes per row for 8 rows. (8 vertical pixels per byte).

Send: <BIN_SCREENSHOT> <CR>

Recv:  1024 binary bytes

PP..)) PPaanneell BBuutt ttoonn

Allows for a virtual-press of a panel-button:

Send:  <BUTTON> <CR>
[ BP, LEAK, OVERP, METER, F1, F2, F3, F4, UP, DWN, LEFT, RIGHT, MENU ] <CR>

Recv:  ‘*’ - Bad mode; can’t react to button.
‘=’ – Button processed OK.

QQ..)) RRee mmoovvee FFeeaattuurree

No one may ever wish to do this, but here it is.  The only envisioned reason is a roll back of a feature that
positively interferes with the proper functioning of the AccuPulse® Handheld software when enabled.

Send: <FEATURE_OFF> <CR>
 SessionId <CR>

Encrypted [BIT-FIELD] <CR>

Recv: EncryptedResultToken <CR>
‘=’ – success 
‘#’ – encrypted command does not match Encrypt “FEATURE”, etc. 

TThhee iinncc lluussiioonn ooff aa SSeessssiioonnIIdd aalloonngg wwii tthh aann eennccrryypptteedd rreessuull tt ttookkeenn aall lloowwss tthhee wweebb ssccrriipp tt
ttoo ccrreeddii tt uusseerrss wwhhoo hhaavvee rreemmoovveedd aa ffeeaattuurree iiff tthheeyy hhaavvee aa mmoonneeyy--bbaacckk gguuaarraanntteeee
aaggrreeeemmeenntt wwii tthh tthhee ssaalleess ddeeppaarrttmmeenntt .. TThhee uusseerr ccaannnnoott oorrddeerr tthhee ffeeaattuurree aaggaaiinn aanndd oonnllyy
pprreetteenndd ttoo rreemmoovvee ii tt bbyy ffaakkiinngg tthhee ttrraannssaacctt iioonn.. AAllssoo,, uusseerrss mmaayy ssaavvee tthhee SSeessssiioonnIIdd ffoorr
tthhee iirr rreeccoorrddss aass vveerriiff iiccaatt iioonn tthhaa tt tthhee iirr aaccccoouunntt nneeeeddss ttoo bbee ccrreeddii tteedd..

CCoommmmaannddss ffoorr 11..22..88 aanndd bbeeyyoonndd ((iinn pprrooggrreessss))

RR)) SSttoorree SSeeccuurree EEnnvveellooppee

The syntax here is the same as for <STORE_ENV> except that the data field is encrypted.  The usage is: 
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Send: <STORE_SEC_ENV> <CR>
[128-BIT HEXADECIMAL KEY] <CR>
CAL_TABLE, ENVELOPE  <CR>
[ENCRYPTED HEX DATA – SINGLE TEXT LINE] <CR>

Recv: ‘=’ – success 
‘#’ – Crypto Key, Cal Table, Envelope, or parameter in the encrypted data is out of range.

SS)) SSttoorree SSeeccuurree UUttpp

The syntax here is the same as for <STORE_ENV> except that the data field is encrypted. The usage is: 

Send: <STORE_SEC_ENV> <CR>
[128-BIT HEXADECIMAL KEY] <CR>
CAL_TABLE, ENVELOPE  <CR>
[ENCRYPTED HEX DATA – SINGLE TEXT LINE] <CR>

Recv: ‘=’ – success 
‘#’ – Crypto Key, Cal Table, Envelope, or parameter in the encrypted data is out of range.

TT)) VVeerriiffiiccaattiioonn ooff ddaattaa

If the data was sent to the user, it is encrypted, and the ‘VERIFY_SEC’ verify commands are used. 
If the data was created by the user, it is unencrypted, and the ‘VERIFY’ commands are used.

As with the secure store commands, these commands have the same syntax as <STORE_ENV>, 
<STORE_UTP>, <STORE_SEC_ENV>, and <STORE_SEC_UTP>.

<<VVEERRIIFFYY__EENNVV>>
<<VVEERRIIFFYY__UUTTPP>>
<<VVEERRIIFFYY__SSEECC__EENNVV>>
<<VVEERRIIFFYY__SSEECC__UUTTPP>>

Recv: ‘=’ – success; data in device MATCHES data in command.
‘#’ – data in device does NOT match data in command 




