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(57) ABSTRACT 

A method for updating a component of a modular Surgical 
instrument. The method can comprise comparing control 
modules and/or control systems of various modular compo 
nents of a Surgical system. For example, if corresponding 
control modules are different, at least one of the control 
modules can be updated and/or overwritten. If corresponding 
control modules have different effective dates, the outdated 
control module can be updated and/or overwritten, for 
example. 
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MODULAR SURGICAL INSTRUMENT 
SYSTEM 

BACKGROUND 

0001. The present invention relates to surgical instruments 
and, in various circumstances, to Surgical stapling and cutting 
instruments and staple cartridges therefor that are designed to 
Staple and cut tissue. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0002 The features and advantages of this invention, and 
the manner of attaining them, will become more apparent and 
the invention itself will be better understood by reference to 
the following description of instances of the invention taken 
in conjunction with the accompanying drawings, wherein: 
0003 FIG. 1 is a perspective view of a surgical instrument 
comprising a handle assembly and a shaft assembly including 
an end effector; 
0004 FIG. 2 is a perspective view of the handle assembly 
of the surgical instrument of FIG. 1; 
0005 FIG. 3 is a schematic block diagram of a control 
system of the surgical instrument of FIG. 1; 
0006 FIG. 4 is a schematic block diagram of a module for 
use with the surgical instrument of FIG. 1; 
0007 FIG. 5 is a schematic block diagram of a module for 
use with the surgical instrument of FIG. 1; 
0008 FIG. 6 is a schematic block diagram of a module for 
use with the surgical instrument of FIG. 1; 
0009 FIG. 7 is a schematic illustration of an interface of 
the surgical instrument of FIG. 1 in an inactive or neutral 
configuration; 
0010 FIG. 8 is a schematic illustration of the interface of 
FIG. 7 activated to articulate an end effector; 
0.011 FIG. 9 is a schematic illustration of the interface of 
FIG. 7 activated to return the end effector to an articulation 
home state position; 
0012 FIG. 10 is a schematic illustration of a partial view 
of a handle assembly of the surgical instrument of FIG. 1 
depicting a display; 
0013 FIG. 11 depicts a module of the surgical instrument 
of FIG. 1; 
0014 FIG. 12A is a schematic illustration of a screen 
orientation of the display of FIG. 10; 
0.015 FIG. 12B is a schematic illustration of a screen 
orientation of the display of FIG. 10; 
0016 FIG. 12C is a schematic illustration of a screen 
orientation of the display of FIG. 10; 
0017 FIG. 12D is a schematic illustration of a screen 
orientation of the display of FIG. 10; 
0018 FIG. 13 depicts a module of the surgical instrument 
of FIG. 1; 
0019 FIG. 14A is a side view of the handle assembly of 
FIG. 10 in an upright position; 
0020 FIG. 14B is a side view of the handle assembly of 
FIG. 10 in an upside down position; 
0021 FIG. 15 is a schematic illustration of the display of 
FIG. 10 showing a plurality of icons; 
0022 FIG. 16 is a schematic illustration of the display of 
FIG. 10 showing a navigational menu: 
0023 FIG. 17 is a schematic block diagram of an indicator 
system of the surgical instrument of FIG. 1; 
0024 FIG. 18 is a module of the surgical instrument of 
FIG. 1: 
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0025 FIG. 19 is a perspective view of the surgical instru 
ment of FIG. 1 coupled to a remote operating unit; 
0026 FIG. 20 is a perspective view of the surgical instru 
ment of FIG. 1 coupled to a remote operating unit; 
0027 FIG. 21 is a schematic block diagram of the surgical 
instrument of FIG. 1 in wireless communication with a 
remote operating unit; 
0028 FIG. 22 is a schematic illustration of a first surgical 
instrument including a remote operating unit for controlling a 
second Surgical instrument; 
0029 FIG. 23 is a perspective view of a modular surgical 
instrument according to various embodiments of the present 
disclosure; 
0030 FIG. 24 is an exploded, perspective view of the 
modular surgical instrument of FIG. 23; 
0031 FIG.25 is a schematic depicting the control systems 
of a modular Surgical system according to various embodi 
ments of the present disclosure; 
0032 FIG. 26 is a flowchart depicting a method for updat 
ing a component of a modular Surgical system according to 
various embodiments of the present disclosure; 
0033 FIG. 27 is a flowchart depicting a method for updat 
ing a component of a modular Surgical system according to 
various embodiments of the present disclosure; 
0034 FIGS. 28(A) and 28(B) are schematics depicting a 
control circuit according to various embodiments of the 
present disclosure; 
0035 FIGS. 29(A) and 29(B) are schematics depicting a 
control circuit according to various embodiments of the 
present disclosure; 
0036 FIG. 30 is a flow chart depicting a method for pro 
cessing data recorded by a Surgical instrument according to 
various embodiments of the present disclosure; 
0037 FIG. 31 is a flow chart depicting a method for pro 
cessing data recorded by a Surgical instrument according to 
various embodiments of the present disclosure; 
0038 FIGS. 32(A)-32(C) are flow charts depicting vari 
ous methods for processing data recorded by a Surgical instru 
ment according to various embodiments of the present dis 
closure; 
0039 FIG. 33 is a schematic depicting a surgical system 
having wireless communication capabilities according to 
various embodiments of the present disclosure; 
0040 FIG. 34 is an elevation view of an external screen 
depicting an end effector at a Surgical site according to vari 
ous embodiments of the present disclosure; 
0041 FIG.35 is an elevation view of the external screen of 
FIG.34 depicting a notification according to various embodi 
ments of the present disclosure; and 
0042 FIG. 36 is an elevation view of the external screen of 
FIG. 34 depicting a selection menu according to various 
embodiments of the present disclosure. 

DETAILED DESCRIPTION 

0043. Applicant of the present application owns the fol 
lowing patent applications that were filed on Mar. 1, 2013 and 
which are each herein incorporated by reference in their 
respective entireties: 
0044) U.S. patent application Ser. No. 13/782,295, 
entitled ARTICULATABLE SURGICAL INSTRUMENTS 
WITH CONDUCTIVE PATHWAYS FOR SIGNAL COM 
MUNICATION: 
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0045 U.S. patent application Ser. No. 13/782,323, 
entitled ROTARY POWERED ARTICULATION JOINTS 
FOR SURGICAL INSTRUMENTS: 
0046 U.S. patent application Ser. No. 13/782,338, 
entitled THUMBWHEEL, SWITCH ARRANGEMENTS 
FOR SURGICAL INSTRUMENTS: 
0047 U.S. patent application Ser. No. 13/782,499, 
entitled ELECTROMECHANICAL SURGICAL DEVICE 
WITHSIGNAL RELAY ARRANGEMENT: 
0048 U.S. patent application Ser. No. 13/782,460, 
entitled MULTIPLE PROCESSOR MOTOR CONTROL 
FORMODULAR SURGICAL INSTRUMENTS: 
0049 U.S. patent application Ser. No. 13/782,358, 
entitled JOYSTICK SWITCHASSEMBLIES FOR SURGI 
CAL INSTRUMENTS: 
0050 U.S. patent application Ser. No. 13/782,481, 
entitled SENSOR STRAIGHTENED END EFFECTOR 
DURING REMOVAL THROUGHTROCAR; 
0051 U.S. patent application Ser. No. 13/782,518, 
entitled CONTROL METHODS FOR SURGICAL 
INSTRUMENTS WITH REMOVABLE IMPLEMENT 
PORTIONS: 
0052 U.S. patent application Ser. No. 13/782,375, 
entitled ROTARY POWERED SURGICAL INSTRU 
MENTS WITH MULTIPLE DEGREES OF FREEDOM; and 
0053 U.S. patent application Ser. No. 13/782,536, 
entitled SURGICAL INSTRUMENT SOFT STOP are 
hereby incorporated by reference in their entireties. 
0054 Applicant of the present application also owns the 
following patent applications that were filed on Mar. 14, 2013 
and which are each herein incorporated by reference in their 
respective entireties: 
0055 U.S. patent application Ser. No. 13/803,097, 
entitled ARTICULATABLE SURGICAL INSTRUMENT 
COMPRISINGA FIRING DRIVE: 
0056 U.S. patent application Ser. No. 13/803,193, 
entitled CONTROL ARRANGEMENTS FOR A DRIVE 
MEMBER OF A SURGICAL INSTRUMENT: 
0057 U.S. patent application Ser. No. 13/803,053, 
entitled INTERCHANGEABLE SHAFT ASSEMBLIES 
FOR USE WITH A SURGICAL INSTRUMENT: 
0058 U.S. patent application Ser. No. 13/803,086, 
entitled ARTICULATABLE SURGICAL INSTRUMENT 
COMPRISING AN ARTICULATION LOCK; 
0059 U.S. patent application Ser. No. 13/803,210, 
entitled SENSOR ARRANGEMENTS FOR ABSOLUTE 
POSITIONING SYSTEM FOR SURGICAL INSTRU 
MENTS: 
0060 U.S. patent application Ser. No. 13/803,148, 
entitled MULTI-FUNCTION MOTOR FOR A SURGICAL 
INSTRUMENT: 
0061 U.S. patent application Ser. No. 13/803,066, 
entitled DRIVE SYSTEM LOCKOUT ARRANGEMENTS 
FORMODULAR SURGICAL INSTRUMENTS: 
0062 U.S. patent application Ser. No. 13/803,117, 
entitled ARTICULATION CONTROL SYSTEM FOR 
ARTICULATABLE SURGICAL INSTRUMENTS: 
0063 U.S. patent application Ser. No. 13/803,130, 
entitled DRIVE TRAIN CONTROL ARRANGEMENTS 
FORMODULAR SURGICAL INSTRUMENTS: and 
0064 U.S. patent application Ser. No. 13/803,159, 
entitled METHOD AND SYSTEM FOR OPERATING A 
SURGICAL INSTRUMENT. 
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0065. Applicant of the present application also owns the 
following patent applications that were filed on even date 
herewith and are each herein incorporated by reference in 
their respective entireties: 
0.066 U.S. patent application Ser. No. entitled 
SURGICAL INSTRUMENT COMPRISING A SENSOR 
SYSTEM, Attorney Docket No. END7386USNP/130458: 
0067 U.S. patent application Ser. No. entitled 
POWER MANAGEMENT CONTROL SYSTEMS FOR 
SURGICAL INSTRUMENTS, Attorney Docket No. 
END7387USNP/130459; 
0068 U.S. patent application Ser. No. entitled 
STERILIZATION VERIFICATION CIRCUIT, Attorney 
Docket No. END7388USNP/130460; 
0069. U.S. patent application Ser. No. entitled 
VERIFICATION OF NUMBER OF BATTERY 
EXCHANGES/PROCEDURE COUNT, Attorney Docket 
No. END7389USNP/130461; 
(0070 U.S. patent application Ser. No. entitled 
POWER MANAGEMENT THROUGH SLEEP OPTIONS 
OF SEGMENTED CIRCUIT AND WAKE UP CONTROL, 
Attorney Docket No. END7390USNP/130462: 
(0071 U.S. patent application Ser. No. entitled 
MODULAR POWERED SURGICAL INSTRUMENT 
WITH DETACHABLE SHAFT ASSEMBLIES, Attorney 
Docket No. END7391USNP/130463: 
(0072 U.S. patent application Ser. No. entitled 
FEEDBACK ALGORITHMS FOR MANUAL BAILOUT 
SYSTEMS FOR SURGICAL INSTRUMENTS, Attorney 
Docket No. END7392USNP/130464; 
(0073 U.S. patent application Ser. No. entitled 
SURGICAL INSTRUMENTUTILIZING SENSORADAP 
TATION, Attorney Docket No. END7393USNP/130465; 
0074 U.S. patent application Ser. No. entitled 
SURGICAL INSTRUMENT CONTROL CIRCUIT HAV 
ING A SAFETY PROCESSOR, Attorney Docket No. 
END7394USNP/130466; 
(0075 U.S. patent application Ser. No. entitled 
SURGICAL INSTRUMENT COMPRISING INTERAC 
TIVE SYSTEMS, Attorney Docket No. END7395 USNP/ 
130467; 
(0076 U.S. patent application Ser. No. entitled 
SYSTEMS AND METHODS FOR CONTROLLING A 
SEGMENTED CIRCUIT, Attorney Docket No. 
END7399USNP/130471; 
(0077 U.S. patent application Ser. No. entitled 
POWER MANAGEMENT THROUGH SEGMENTED 
CIRCUIT AND VARIABLE VOLTAGE PROTECTION, 
Attorney Docket No. END7400USNP/130472: 
(0078 U.S. patent application Ser. No. entitled 
SURGICAL STAPLING INSTRUMENT SYSTEM, Attor 
ney Docket No. END7401 USNP/130473; and 
(0079 U.S. patent application Ser. No. entitled 
SURGICAL INSTRUMENT COMPRISING A ROTAT 
ABLE SHAFT, Attorney Docket No. END7402USNP/ 
130474. 
0080 Certain exemplary embodiments will now be 
described to provide an overall understanding of the prin 
ciples of the structure, function, manufacture, and use of the 
devices and methods disclosed herein. One or more examples 
of these embodiments are illustrated in the accompanying 
drawings. Those of ordinary skill in the art will understand 
that the devices and methods specifically described herein 
and illustrated in the accompanying drawings are non-limit 
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ing exemplary embodiments. The features illustrated or 
described in connection with one exemplary embodiment 
may be combined with the features of other embodiments. 
Such modifications and variations are intended to be included 
within the scope of the present invention. 
0081 Reference throughout the specification to “various 
embodiments.” “some embodiments,” “one embodiment” or 
“an embodiment’, or the like, means that a particular feature, 
structure, or characteristic described in connection with the 
embodiment is included in at least one embodiment. Thus, 
appearances of the phrases “in various embodiments.” “in 
some embodiments.” “in one embodiment’, or “in an 
embodiment, or the like, in places throughout the specifica 
tion are not necessarily all referring to the same embodiment. 
Furthermore, the particular features, structures, or character 
istics may be combined in any suitable manner in one or more 
embodiments. Thus, the particular features, structures, or 
characteristics illustrated or described in connection with one 
embodiment may be combined, in whole or in part, with the 
features structures, or characteristics of one or more other 
embodiments without limitation. Such modifications and 
variations are intended to be included within the scope of the 
present invention. 
I0082. The terms “proximal” and “distal” are used herein 
with reference to a clinician manipulating the handle portion 
of the surgical instrument. The term “proximal' referring to 
the portion closest to the clinician and the term “distal refer 
ring to the portion located away from the clinician. It will be 
further appreciated that, for convenience and clarity, spatial 
terms such as “vertical.” “horizontal.” “up, and “down” may 
be used herein with respect to the drawings. However, Surgi 
cal instruments are used in many orientations and positions, 
and these terms are not intended to be limiting and/or abso 
lute. 

0083 Various exemplary devices and methods are pro 
vided for performing laparoscopic and minimally invasive 
Surgical procedures. However, the person of ordinary skill in 
the art will readily appreciate that the various methods and 
devices disclosed herein can be used in numerous Surgical 
procedures and applications including, for example, in con 
nection with open Surgical procedures. As the present 
Detailed Description proceeds, those of ordinary skill in the 
art will further appreciate that the various instruments dis 
closed herein can be inserted into a body in any way. Such as 
through a natural orifice, through an incision or puncture hole 
formed in tissue, etc. The working portions or end effector 
portions of the instruments can be inserted directly into a 
patient’s body or can be inserted throughan access device that 
has a working channel through which the end effector and 
elongated shaft of a Surgical instrument can be advanced. 
0084 FIG. 1 generally depicts a motor-driven surgical 
instrument 2200. In certain circumstances, the Surgical 
instrument 2200 may include a handle assembly 2202, a shaft 
assembly 2204, and a power assembly 2206 (or “power 
source' or “power pack”). The shaft assembly 2204 may 
include an end effector 2208 which, in certain circumstances, 
can be configured to act as an endocutter for clamping, sev 
ering, and/or stapling tissue, although, in other circum 
stances, different types of end effectors may be used. Such as 
end effectors for other types of Surgical devices, graspers, 
cutters, Staplers, clip appliers, access devices, drug/gene 
therapy devices, ultrasound, RF and/or laser devices, etc. 
Several RF devices may be found in U.S. Pat. No. 5,403,312, 
entitled ELECTROSURGICAL HEMOSTATIC DEVICE, 
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which issued on Apr. 4, 1995, and U.S. patent application Ser. 
No. 12/031,573, entitled SURGICAL FASTENING AND 
CUTTING INSTRUMENT HAVING RF ELECTRODES, 
filed Feb. 14, 2008. The entire disclosures of U.S. Pat. No. 
5,403,312, entitled ELECTROSURGICAL, HEMOSTATIC 
DEVICE, which issued on Apr. 4, 1995, and U.S. patent 
application Ser. No. 12/031.573, entitled SURGICAL FAS 
TENING AND CUTTING INSTRUMENT HAVING RF 
ELECTRODES, filed Feb. 14, 2008, are incorporated herein 
by reference in their entirety. 
I0085. Referring again to FIG.1, the handle assembly 2202 
may comprise a housing 2210 that includes a handle 2212 that 
may be configured to be grasped, manipulated, and/or actu 
ated by a clinician. However, it will be understood that the 
various unique and novel arrangements of the housing 2210 
may also be effectively employed in connection with roboti 
cally-controlled Surgical systems. Thus, the term "housing 
may also encompass a housing or similar portion of a robotic 
system that houses or otherwise operably supports at least one 
drive system that is configured to generate and apply at least 
one control motion which could be used to actuate the shaft 
assembly 2204 disclosed herein and its respective equiva 
lents. For example, the housing 2210 disclosed herein may be 
employed with various robotic systems, instruments, compo 
nents, and methods disclosed in U.S. patent application Ser. 
No. 13/118,241, entitled SURGICAL STAPLING INSTRU 
MENTS WITH ROTATABLE STAPLE DEPLOYMENT 
ARRANGEMENTS, now U.S. Patent Application Publica 
tion No. 2012/0298719. The disclosure of U.S. patent appli 
cation Ser. No. 13/118,241, entitled SURGICAL STAPLING 
INSTRUMENTS WITH ROTATABLE STAPLE DEPLOY 
MENT ARRANGEMENTS, now U.S. Patent Application 
Publication No. 2012/0298719, is incorporated by reference 
herein in its entirety. 
I0086. In certain instances, the surgical instrument 2200 
may include several operable systems that extend, at least 
partially, through the shaft 2204 and are in operable engage 
ment with the end effector 2208. For example, the surgical 
instrument 2200 may include a closure assembly that may 
transition the end effector 2208 between an open configura 
tion and a closed configuration, an articulation assembly that 
may articulate the end effector 2208 relative to the shaft 2204. 
and/or a firing assembly that may fasten and/or cut tissue 
captured by the end effector 2208. In addition, the housing 
2210 may be separably couplable to the shaft 2204 and may 
include complimenting closure, articulation, and/or firing 
drive systems for operating the closure, articulation, and fir 
ing assemblies, respectively. 
I0087. In use, an operator of the surgical instrument 2200 
may desire to reset the surgical instrument 2200 and return 
one or more of the assemblies of the surgical instrument 2200 
to a default position. For example, the operator may insert the 
end effector 2208 into a surgical site within a patient through 
an access port and may then articulate and/or close the end 
effector 2208 to capture tissue within the cavity. The operator 
may then choose to undo some or all of the previous actions 
and may choose to remove the surgical instrument 2200 from 
the cavity, for instance. The surgical instrument 2200 may 
include one more systems configured to facilitate a reliable 
return of one or more of the assemblies described above to a 
home state with minimal input from the operator thereby 
allowing the operator to remove the Surgical instrument from 
the cavity. 
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0088 Referring to FIGS. 1 and 3, the surgical instrument 
2200 may include a control system 3000. A surgical operator 
may utilize the control system 3000 to articulate the end 
effector 2208 relative to the shaft 2204 between an articula 
tion home state position and an articulated position, for 
example. In certain instances, the Surgical operator may uti 
lize the control system 3000 to reset or return the articulated 
end effector 2208 to the articulation home state position. The 
control system 3000 can be positioned, at least partially, in the 
housing 2210. In certain instances, as illustrated in in FIG. 3, 
the control system 3000 may comprise a microcontroller 
3002 (“controller) which can be configured to receive an 
input signal and, in response, activate a motor 2216 to cause 
the end effector 2208 to articulate in accordance with such an 
input signal, for example. 
0089. Further to the above, the end effector 2208 can be 
positioned in sufficient alignment with the shaft 2204 in the 
articulation home state position, also referred to herein as an 
unarticulated position such that the end effector 2208 and at 
least a portion of shaft 2204 can be inserted into or retracted 
from apatients internal cavity through an access port such as, 
for example, atrocar positioned in a wall of the internal cavity 
without damaging the access port. In certain instances, the 
end effector 2208 can be aligned, or at least substantially 
aligned, with a longitudinal axis “LL passing through the 
shaft 2204 when the end effector 2208 is in the articulation 
home state position, as illustrated in FIG. 1. In at least one 
instance, the articulation home state position can be at any 
angle up to and including 5', for example, with the longitu 
dinal axis “LL on either side of the longitudinal axis “LL'. In 
another instance, the articulation home state position can beat 
any angle up to and including 3, for example, with the 
longitudinal axis “LL on either side of the longitudinal axis 
“LL'. In yet another instance, the articulation home state 
position can be at any angle up to and including 7, for 
example, with the longitudinal axis “LL on either side of the 
longitudinal axis “LL. 
0090. The control system 3000 can be operated to articu 
late the end effector 2208 relative to the shaft 2204 in a plane 
extending along the longitudinal axis “LL' in a first direction 
Such as, for example, a clockwise direction and/or a second 
direction Such as, for example, a counterclockwise direction. 
In at least one instance, the control system 3000 can be 
operated to articulate the end effector 2208 in the clockwise 
direction form the articulation home state position to an 
articulated position 10 degrees to the right of the longitudinal 
axis “LL', for example. In another example, the control sys 
tem 3000 can be operated to articulate the end effector 2208 
in the counterclockwise direction form the articulated posi 
tion at 10 degrees to the right of the longitudinal axis “LL to 
the articulation home state position. In yet another example, 
the control system 3000 can be operated to articulate the end 
effector 2208 relative to the shaft 2204 in the counterclock 
wise direction from the articulation home state position to an 
articulated position 10 degrees to the left of the longitudinal 
axis “LL, for example. The reader will appreciate that the 
end effector can be articulated to differentangles in the clock 
wise direction and/or the counterclockwise direction. 

0091 Referring to FIGS. 1 and 2, the housing 2210 of the 
surgical instrument 2200 may comprise an interface 3001 
which may include a plurality of controls that can be utilized 
by the operator to operate the surgical instrument 2200. In 
certain instances, the interface 3001 may comprise a plurality 
of switches which can be coupled to the controller 3002 via 
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electrical circuits, for example. In certain instances, as illus 
trated in FIG. 3, the interface 3001 comprises three switches 
3004A-C, wherein each of the switches 3004A-C is coupled 
to the controller 3002 via electrical circuits such as, for 
example electrical circuits 3006A-C, respectively. The reader 
will appreciate that other combinations of switches and cir 
cuits can be utilized with the interface 3001. 

0092 Referring to FIG. 3, the controller 3002 may gener 
ally comprise a microprocessor 3008 (“processor) and one 
or more memory units 3010 operationally coupled to the 
processor 3008. By executing instruction code stored in the 
memory 3010, the processor 3008 may control various com 
ponents of the surgical instrument 2200, such as the motor 
2216, various drive systems, and/or a user display, for 
example. The controller 3002 may be implemented using 
integrated and/or discrete hardware elements, Software ele 
ments, and/or a combination of both. Examples of integrated 
hardware elements may include processors, microprocessors, 
microcontrollers, integrated circuits, application specific 
integrated circuits (ASIC), programmable logic devices 
(PLD), digital signal processors (DSP), field programmable 
gate arrays (FPGA), logic gates, registers, semiconductor 
devices, chips, microchips, chip sets, microcontrollers, sys 
tem-on-chip (SoC), and/or system-in-package (SIP). 
Examples of discrete hardware elements may include circuits 
and/or circuit elements such as logic gates, field effect tran 
sistors, bipolar transistors, resistors, capacitors, inductors, 
and/or relays. In certain instances, the controller 3002 may 
include a hybrid circuit comprising discrete and integrated 
circuit elements or components on one or more Substrates, for 
example. 
0093. In certain instances, the microcontroller 3002 may 
bean LM 4F230H5QR, available from Texas Instruments, for 
example. In certain instances, the Texas Instruments 
LM4F230H5QR is an ARM Cortex-M4F Processor Core 
comprising on-chip memory of 256 KB single-cycle flash 
memory, or other non-volatile memory, up to 40 MHz, a 
prefetch buffer to improve performance above 40 MHz, a 32 
KB single-cycle serial random access memory (SRAM), 
internal read-only memory (ROM) loaded with Stellar 
is Ware R software, 2 KB electrically erasable programmable 
read-only memory (EEPROM), one or more pulse width 
modulation (PWM) modules, one or more quadrature 
encoder inputs (QED analog, one or more 12-bit Analog-to 
Digital Converters (ADC) with 12 analog input channels, 
among other features that are readily available. Other micro 
controllers may be readily substituted for use with the present 
disclosure. Accordingly, the present disclosure should not be 
limited in this context. 

0094. In various forms, the motor 2216 may be a DC 
brushed driving motor having a maximum rotation of 
approximately, 25,000 RPM, for example. In other arrange 
ments, the motor 2216 may include a brushless motor, a 
cordless motor, a synchronous motor, a stepper motor, or any 
other suitable electric motor. A battery 2218 (or “power 
source' or “power pack”), such as a Li ion battery, for 
example, may be coupled to the housing 2212 to Supply 
power to the motor 2216, for example. 
0.095 Referring again to FIG. 3, the surgical instrument 
2200 may include a motor controller 3005 in operable com 
munication with the controller 3002. The motor controller 
3005 can be configured to controla direction of rotation of the 
motor 2216. In certain instances, the motor controller 3005 
may be configured to determine the Voltage polarity applied 
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to the motor 2216 by the battery 2218 and, in turn, determine 
the direction of rotation of the motor 2216 based on input 
from the controller 3002. For example, the motor 2216 may 
reverse the direction of its rotation from a clockwise direction 
to a counterclockwise direction when the Voltage polarity 
applied to the motor 2216 by the battery 2218 is reversed by 
the motor controller 3005 based on input from the controller 
3002. In addition, the motor 2216 can be operably coupled to 
an articulation drive which can be driven by the motor 2216 
distally or proximally depending on the direction in which the 
motor 2216 rotates, for example. Furthermore, the articula 
tion drive can be operably coupled to the end effector 2208 
Such that, for example, the axial translation of the articulation 
drive proximally may cause the end effector 2208 to be articu 
lated in the counterclockwise direction, for example, and/or 
the axial translation of the articulation drive distally may 
cause the end effector 2208 to be articulated in the clockwise 
direction, for example. 
0096. In various instances, referring to FIGS. 1-3, the 
interface 3001 can be configured such that the switch 3004A 
can be dedicated to the clockwise articulation of the end 
effector 2208, for example, and the switch 3004B can be 
dedicated to the counterclockwise articulation of the end 
effector 2208, for example. In such instances, the operator 
may articulate the end effector 2208 in the clockwise direc 
tion by closing the switch 3004A and may articulate the end 
effector 2208 in the counterclockwise direction by closing the 
switch 3004B. In various instances, the switches 3004A-C 
can comprise open-biased dome switches, as illustrated in 
FIG. 7. Other types of switches can also be employed such as, 
for example, capacitive Switches. 
0097. Referring to FIG. 7, the dome switches 3004A and 
3004B can be controlled by a rocker 3012. Other means for 
controlling the switches 3004A and 3004B are contemplated 
by the present disclosure. In the neutral position, as illustrated 
in FIG. 7, both of the switches 3004A and 3004B are biased 
in the open position. The operator, for example, may articu 
late the end effector 2208 in the clockwise direction by tilting 
the rocker forward thereby depressing the dome switch 
3004A, as illustrated in FIG.8. In result, the circuit 3006A 
(FIG. 3) may be closed signaling the controller 3002 to acti 
vate the motor 2216 to articulate the end effector 2208 in the 
clockwise direction, as described above. The motor 2216 may 
continue to articulate the end effector 2208 until the operator 
releases the rocker 3012 thereby allowing the dome switch 
3004A to return to the open position and the rocker 3012 to 
the neutral position. In some circumstances, the controller 
3002 may be able to identify when the end effector 2208 has 
reached a predetermined maximum degree of articulation 
and, at Such point, interrupt power to the motor 2216 regard 
less of whether the dome switch 3004A is being depressed. In 
a way, the controller 3002 can be configured to override the 
operators input and stop the motor 2216 when a maximum 
degree of safe articulation is reached. Alternatively, the 
operator may articulate the end effector 2208 in the counter 
clockwise direction by tilting the rocker 3012 back thereby 
depressing the dome switch 3004B, for example. In result, the 
circuit 3006B may be closed signaling the controller 3002 to 
activate the motor 2216 to articulate the end effector 2208 in 
the counterclockwise direction, as described above. The 
motor 2216 may continue to articulate the end effector 2208 
until the operator releases the rocker 3012 thereby allowing 
the dome switch 3004B to return to the open position and the 
rocker 3012 to the neutral position. In some circumstances, 
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the controller 3002 may be able to identify when the end 
effector 2208 has reached a predetermined maximum degree 
of articulation and, at Such point, interrupt power to the motor 
2216 regardless of whether the dome switch 30.046 is being 
depressed. In a way, the controller 3002 can be configured to 
override the operators input and stop the motor 2216 when a 
maximum degree of safe articulation is reached. 
0098. As described above in greater detail, an operator 
may desire to return the end effector 2208 to the articulation 
home state position to align, or at least Substantially align, the 
end effector 2208 with the shaft 2204 in order to retract the 
surgical instrument 2200 from a patients internal cavity, for 
example. In various instances, the control system 3000 may 
include a virtual detent that may alert the operator when the 
end effector 2208 has reached the articulation home state 
position. In certain instances, the control system 3000 may be 
configured to stop the articulation of the end effector 2208 
upon reaching the articulation home state position, for 
example. In certain instances, the control system 3000 may be 
configured to provide feedback to the operator when the end 
effector 2208 reaches the articulation home state position, for 
example. 
0099. In certain instances, the control system 3000 may 
comprise various executable modules Such as Software, pro 
grams, data, drivers, and/or application program interfaces 
(APIs), for example. FIG. 4 depicts an exemplary virtual 
detent module 10000 that can be stored in the memory 3010, 
for example. The module 10000 may include program 
instructions, which when executed may cause the processer 
3008, for example, to alert the operator of the surgical instru 
ment 2200 when the end effector 2208 reaches the articula 
tion home state position during the articulation of the end 
effector 2208 from an articulated position, for example. 
0100. As described above, referring primarily to FIGS. 3, 
7, and 8, the operator may use the rocker 3012 to articulate the 
end effector 2208, for example. In certain instances, the 
operator may depress the dome switch 3004A of the rocker 
3012 to articulate the end effector 2208 in a first direction 
Such as a clockwise direction to the right, for example, and 
may depress the dome switch 3004B to articulate the end 
effector 2208 in a second direction such as a counterclock 
wise direction to the left, for example. In various instances, as 
illustrated in FIG. 4, the module 10000 may modulate the 
response of the processor 3008 to input signals from the dome 
switches 3004A and/or 3004B. For example, the processor 
3008 can be configured to activate the motor 2216 to articu 
late the end effector 2208 to the right, for example, while the 
dome switch 3004A is depressed; and the processor 3008 can 
be configured to activate the motor 2216 to articulate the end 
effector 2208 to the left, for example, while the dome switch 
3004B is depressed. In addition, the processor 3008 may be 
configured to stop the articulation of the end effector 2208 by 
causing the motor 2216 to stop, for example, when input 
signals from the dome switches 3004A and/or 3004B are 
stopped such as when the operator releases the dome Switches 
3004A and/or 3004B, respectively. 
0101. In various instances, as described above, the articu 
lation home state position may comprise a range of positions. 
In certain instances, the processor 3008 can configured to 
detect when the end effector 2208 enters the range of posi 
tions defining the articulation home state position. In certain 
instances, the Surgical instrument 2200 may comprise one or 
more positioning systems (not shown) for sensing and record 
ing the articulation position of the end effector 2208. The 
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processor 3008 can be configured to employ the one or more 
positioning systems to detect when the end effector 2208 
enters the articulation home state position. 
0102. As illustrated in FIG. 4, in certain instances, upon 
reaching the articulation home state position, the processor 
3008 may stop the articulation of the end effector 2208 to alert 
the operator that the articulation home state position is 
reached; the processor 3008, in certain instances, may stop 
the articulation in the articulation home state position even if 
the operator continues to depress the rocker 3012. In certain 
instances, in order to continue past the articulation home state 
position, the operator may release the rocker 3012 and then 
tilt it again to restart the articulation. In at least one Such 
instance, the operator may push the rocker 3012 to depress 
dome switch 3004A, for example, to rotate the end effector 
2208 toward its home state position until the end effector 
2208 reaches its home state position and the processor 3008 
stops the articulation of the end effector 2208, wherein the 
operator can then release the rocker 3012 and, then, push the 
rocker 3012 to depress the dome switch 3004A once again in 
order to continue the articulation of the end effector 2208 in 
the same direction. 

0103. In certain instances, as illustrated in FIG. 5, the 
module 10000 may comprise a feedback mechanism to alert 
the operator when the articulation home state position is 
reached. Various feedback devices 2248 (FIG. 3) can be 
employed by the processor 3008 to provide sensory feedback 
to the operator. In certain instances, the devices 2248 may 
comprise, for example, visual feedback devices such as dis 
play screens and/or LED indicators, for example. In certain 
instances, the devices 2248 may comprise audio feedback 
devices Such as speakers and/or buZZers, for example. In 
certain instances, the devices 2248 may comprise tactile feed 
back devices Such as a mechanical detent, for example, which 
can provide haptic feedback, for example. In some instances, 
haptic feedback can be provided by a vibrating motor, for 
example, that can provide a pulse of vibrations to the handle 
of the Surgical instrument, for example. In certain instances, 
the devices 2248 may comprise combinations of visual feed 
back devices, audio feedback devices, and/or tactile feedback 
devices, for example. 
0104. In certain instances, the processor 3008 can be con 
figured to stop the articulation of the end effector 2208 and 
provide feedback to the operator when the articulation home 
state position is reached, for example. In certain instances, the 
processor 3008 may provide feedback to the operator but may 
not stop the articulation of the end effector 2208 when the 
articulation home state position is reached. In at least one 
instance, the end effector 2208 can be moved from a position 
on a first side of the home state position toward the home state 
position, pass through the home state position, and continue 
moving in the same direction on the other side of the home 
state position. During Such movement, the operator may be 
supplied with some form offeedback at the moment the end 
effector 2208 passes through the home state position. In cer 
tain instances, the processor 3008 may stop the articulation of 
the end effector 2208 but may not provide feedback to the 
operator when the articulation home state position is reached, 
for example. In certain instances, the processor 3008 may 
pause the end effector 2208 as it passes through its center 
position and then continue past its center position. In at least 
one instance, the end effector 2208 can temporarily dwell in 
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its center position for about 2 seconds, for example, and then 
continue its articulation so long as the articulation Switch 
3012 remains depressed. 
0105. In various instances, an operator of the surgical 
instrument 2200 may attempt to articulate the end effector 
2208 back to its unarticulated position utilizing the rocker 
switch 3012. As the reader will appreciate, the operator may 
not be able to accurately and/or repeatably align the end 
effector 2208 with the longitudinal axis of the surgical instru 
ment shaft. In various instances, though, the operator can 
readily position the end effector 2208 within a certain range 
of the center position. For instance, an operator may push the 
rocker Switch 3012 to rotate the end effector 2208 toward its 
center position and then release the rocker switch 3012 when 
the operator believes that the end effector 2208 has reached its 
center position or is close to its center position. The processor 
3008 can interpret such circumstances as an attempt to 
recenter the end effector 2208 and, in the event that the end 
effector 2208 is not in its center position, the processor 3008 
can automatically center the end effector 2208. In at least one 
example, if the operator of the Surgical instrument releases the 
rocker Switch 3012 when the end effector 2208 is within 
about 10 degrees on either side of the center position, for 
example, the processor 3008 may automatically recenter the 
end effector 2208. 

0106. In various instances, referring primarily to FIGS. 3, 
6, and 9, the module 10000 may comprise an articulation 
resetting or centering mechanism. In certain instances, the 
control system 3000 may include a reset input which may 
reset or return the end effector 2208 to the articulation home 
state position if the end effector 2208 is in an articulated 
position. For example, upon receiving a reset input signal, the 
processor 3008 may determine the articulation position of the 
end effector 2208 and, if the end effector 2208 is in the 
articulation home state position, the processor 3008 may take 
no action to change the articulation position of the end effec 
tor 2208. However, if the end effector 2208 is in an articulated 
position when the processor 3008 receives a reset input sig 
nal, the processor 3008 may activate the motor 2216 to return 
the end effector 2208 to the articulation home state position. 
As illustrated in FIG. 9, the operator may depress the rocker 
3012 downward to close the dome switches 3004A and 
3004B simultaneously, or at least within a short time period 
from each other, which may transmit the reset input signal to 
the processor 3008 to reset or return the end effector 2208 to 
the articulation home state position. The operator may then 
release the rocker 3012 to allow the rocker 3012 to return to 
the neutral position and the switches 3004A and 3004B to the 
open positions. Alternatively, the interface 3001 of the control 
system 3000 may include a separate reset switch such as, for 
example, another dome Switch which can be independently 
closed by the operator to transmit the articulation reset input 
signal to the processor 3008. 
0107 Referring again to FIG. 1, the end effector 2208 of 
the Surgical instrument 2200 may include a first jaw compris 
ing an anvil 10002 and a second jaw comprising a channel 
10004 configured to receive a staple cartridge 10006 which 
may include a plurality of staples. In certain instances, the end 
effector 2208 can be transitioned between an open configu 
ration and a closed configuration to capture tissue between 
the anvil 10002 and the staple cartridge 10006, for example. 
Furthermore, the surgical instrument 2200 may include a 
firing member which can be moved axially between a firing 
home state position and a fired position to deploy the staples 
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from the staple cartridge 10006 and/or cut the tissue captured 
between the anvil 10002 and the staple cartridge 10006 when 
the end effector 2208 is in the closed configuration. 
0108. As discussed above, the end effector 2208 can be 
transitioned between an open configuration and a closed con 
figuration to clamp tissue therein. In at least one embodiment, 
the anvil 10002 can be moved between an open position and 
a closed position to compress tissue against the staple car 
tridge 10006. In various instances, the pressure or force that 
the anvil 10002 can apply to the tissue may depend on the 
thickness of the tissue. For a given gap distance between the 
anvil 10002 and the staple cartridge 10006, the anvil 10002 
may apply a larger compressive pressure or force to thicker 
tissue than thinner tissue. The Surgical instrument can include 
a sensor, Such as a load cell, for example, which can detect the 
pressure or force being applied to the tissue. In certain 
instances, the thickness and/or composition of the tissue may 
change while pressure or force is being applied thereto. For 
instance, fluid, such as blood, for example, contained within 
the compressed tissue may flow outwardly into the adjacent 
tissue. In such circumstances, the tissue may become thinner 
and/or the compressive pressure or force applied to the tissue 
may be reduced. The sensor configured to detect the pressure 
of force being applied to the tissue may detect this change. 
The sensor can be in signal communication with the proces 
sor 3008 wherein the processor 3008 can monitor the pressure 
or force being applied to the tissue and/or the change in the 
pressure of force being applied to the tissue. In at least one 
instance, the processor 3008 can evaluate the change in the 
pressure or force and communicate to the operator of the 
Surgical instrument when the pressure or force has reached a 
steady State condition and is no longer changing. The proces 
sor 3008 can also determine when the change in the pressure 
or force is at and/or below a threshold value, or rate. For 
instance, when the change in the pressure or force is above 
about 10 percent per second, the processor 3008 can illumi 
nate a caution indicator associated with the firing actuator, for 
example, and when the change in the pressure or force is at or 
below about 10 percent per second, the processor can illumi 
nate a ready-to-fire indicator associated with the firing actua 
tor, for example. In some circumstances, the Surgical instru 
ment may prohibit the firing member from being advanced 
distally through the end effector 2208 until the change in 
pressure or force is at and/or below the threshold rate, for 
example. 
0109. In certain instances, the operator of the surgical 
instrument may elect to deploy only some of the staples stored 
within the end effector 2208. After the firing member has been 
Sufficiently advanced, in Such circumstances, the firing mem 
ber can be retracted. In various other instances, the operator of 
the Surgical instrument may elect to deploy all of the staples 
stored within the end effector 2208. In either event, the opera 
tor of the Surgical instrument can depress a firing actuator 
extending from the handle assembly 2210 to actuate the 
motor 2216 and advance the firing member distally. The 
motor 2216 can be actuated once the firing actuator has been 
Sufficiently depressed. In at least one mode of operation, 
further depression of the firing actuator may not affect the 
operation of the motor 2216. The motor 2216 may be operated 
in the manner dictated by the processor 3008 until the firing 
actuator is released. In at least one other mode of operation, 
the degree or amount in which the firing actuator is depressed 
may affect the manner in which the motor 2216 is operated. 
For instance, an initial depression of the firing actuator can be 
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detected by the processor 3008 and, in response thereto, the 
processor 3008 can operate the motor 2216 at a first speed, 
wherein additional depression of the firing actuator can be 
detected by the processor 3008 and, in response thereto, the 
processor 3008 can operate the motor 2216 at a second speed, 
Such as a faster speed, for example. In certain instances, the 
change in the depression of the firing actuator can be propor 
tional to the change in the motor speed. In at least one 
instance, the change in the depression of the firing actuator 
can be linearly proportional to the change in the motor speed. 
In various circumstances, the further the firing actuator is 
pulled, the faster the motor 2216 is operated. In certain 
embodiments, the amount of pressure or force applied to the 
firing actuator may affect the manner in which the motor 2216 
is operated. For instance, an initial pressure or force applied to 
the firing actuator can be detected by the processor 3008 and, 
in response thereto, the processor 3008 can operate the motor 
2216 at a first speed, wherein additional pressure or force 
applied to the firing actuator can be detected by the processor 
3008 and, in response thereto, the processor 3008 can operate 
the motor 2216 at a second speed, such as a faster speed, for 
example. In certain instances, the change in the pressure or 
force applied to the firing actuator can be proportional to the 
change in the motor speed. In at least one instance, the change 
in the pressure or force applied to the firing actuator can be 
linearly proportional to the change in the motor speed. The 
disclosure of U.S. Pat. No. 7,845,537, entitled SURGICAL 
INSTRUMENT HAVING RECORDING CAPABILITIES, 
which issued on Dec. 7, 2010, is incorporated by reference in 
its entirety. 
0110. As discussed above, the operator of the surgical 
instrument may elect to deploy all of the staples stored within 
the end effector 2208. In such circumstances, the operator 
may depress the firing actuator and then release the actuator 
when they believe that all of the staples have been deployed 
during a firing stroke of the firing member. In some instances, 
the Surgical instrument can include an indicator which can be 
illuminated by the processor 3008 when the firing stroke has 
been completed. A Suitable indicator can comprise a light 
emitting diode (LED), for example. In certain instances, the 
operator may believe that a firing stroke has been fully com 
pleted even though it may have only been nearly completed. 
The Surgical instrument can comprise at least one sensor 
configured to detect the position of the firing member within 
its firing stroke wherein the sensor can be in signal commu 
nication with the processor 3008. In the event that the firing 
stroke is ended at a nearly completed position, the processor 
3008 can command the motor 2216 to finish the firing stroke 
of the firing member. For instance, if the firing member has 
completed all but the last 5 mm of the firing stroke, for 
example, the processor 3008 can assume that the operator 
meant to complete the firing stroke and automatically com 
plete the firing stroke. 
0111 Referring again to FIG. 1, the interface 3001 of the 
Surgical instrument 2200 may include a home state input 
3.014. The operator may utilize the home state input to trans 
mit a home state input signal to the processor 3008 to return 
the surgical instrument 2200 to home state which may include 
returning the end effector 2208 to the articulation home state 
position and/or the firing member to the firing home state 
position. As illustrated in FIGS. 3 and 7, the home state input 
301.4 may include a cap or a cover, for example, which can be 
depressed by the operator to close the switch 3004C and 
transmit the home state input signal through the circuit 3006C 
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to the processor 3008. In certain instances, the home state 
input 3014 can be configured to return the end effector 2208 
to the articulation home state position, and a separate input 
can be utilized to return the firing member to the firing home 
state position. In certain instances, the home state input 3014 
can be configured to return the firing member to the firing 
home state position, and a separate input can be utilized to 
return the end effector 2208 to the articulation home state 
position such as, for example, the rocker 3012. 
0112. In various instances, the processor 3008 can be con 
figured to cause the firing member to return to the firing home 
state position and the end effector 2208 to return to the articu 
lation home state position upon receiving the home state input 
signal from the home state input 3014. In certain instances, 
the response of the processor 3008 to the home state input 
signal may depend on whether the Surgical instrument 2200 is 
in a firing mode oran articulation mode; if the processor 3008 
determines that the surgical instrument 2200 is in the articu 
lation mode, the processor 3008 may cause the end effector 
2208 to return to the articulation home state position in 
response to the home state input signal, for example; and if the 
processor 3008 determines that the surgical instrument 2200 
is in the firing mode, the processor 3008 may cause the firing 
member to return to the firing home state position in response 
to the home state input signal, for example. In certain 
instances, the firing member can be advanced axially to fire 
the staples from the staple cartridge 10006 only when the end 
effector 2208 is in the closed configuration. In such instances, 
the Surgical instrument 2200 can be in the firing mode only 
when the end effector 2208 is in the closed configuration. In 
certain instances, the end effector 2208 can be articulated 
only when the end effector 2208 is in the open configuration. 
In such instances, the surgical instrument 2200 can be in the 
articulation mode only when the end effector 2208 is in the 
open configuration. Accordingly, in certain instances, the 
processor 3008 can be configured to determine whether the 
surgical instrument 2200 is in the articulation mode or the 
firing mode by determining whether the end effector 2208 is 
in the open configuration or the closed configuration. In cer 
tain instances, one or more sensors 3016 (FIG. 3) can be 
employed by the processor 3008 to determine whether the end 
effector 2208 is in the open configuration or closed configu 
ration. 

0113 Referring now to FIGS. 1 and 10, the surgical instru 
ment 2200 may comprise a screen 2251 which may be 
included in the handle assembly 2202, for example. The 
screen 2251 can be employed by one or more of the micro 
controllers described herein to alert, guide, and/or provide 
feedback to the operator of the surgical instrument 2200, for 
example. The screen 2251 can produce an output display 
2250. In use, the operator may tilt, flip, and/or rotate the 
handle assembly 2202, for example, and, in response, the 
microcontroller can change the orientation of the output dis 
play 2250 to improve, align, and/or adjust the orientation of 
the output display 2250 with respect to the view of the opera 
tor of the surgical instrument 2200 and/or any suitable frame 
of reference, such as an inertial, or at least Substantially iner 
tial, frame of reference, for example. A fixed frame of refer 
ence can be defined, at least in part, by gravity. In some 
instances, the downward acceleration of Earth's gravity can 
be represented by the vector -g in FIG. 10. In certain 
instances, a processor, such as the processor 3008, for 
example, may be configured to detect the changes in the 
position of the handle assembly 2202 with respect to the 
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frame of reference and adopt one of a plurality of orientations 
of the screen 2251 in accordance with the relative position of 
the screen 2251 with respect to the frame of reference. 
0114. In certain instances, as illustrated in FIG. 10, the 
screen 2251 can be disposed on a top surface 10008 of the 
handle assembly 2202. In various instances, the surface 
10008 may extend in a first plane defined by coordinates X1 
and Y1 of a first set of Cartesian coordinates representing the 
handle assembly 2202. In various instances, the screen 2251 
may be positioned within the first plane. In some instances, 
the screen 2251 may be positioned within a plane which 
extends parallel to the first plane and/or any suitable plane in 
a fixed relationship relative to the first plane. For the purposes 
of convenience herein, it will be assumed that the first set of 
Cartesian coordinates representing the handle assembly are 
aligned with the screen 2251 and, thus, referred to as a screen 
set of Cartesian coordinates. The output display 2250 can 
reside in a second plane defined by coordinates X2 and Y2 of 
a second, or display, set of Cartesian coordinates. In certain 
instances, as illustrated in FIG. 10, the first plane can be 
coplanar with the second plane, for example. Moreover, the 
first, or screen, set of Cartesian coordinates can be aligned 
with the second, or display, set of Cartesian coordinates, in at 
least some instances. For example, +X1 can be aligned with 
or parallel to +X2, +Y1 can be aligned with or parallel to +Y2. 
and +Z1 can be aligned with or parallel to +Z2. Correspond 
ingly, in Such instances, -X1 can be aligned with or parallel to 
-X2, -Y1 can be aligned with or parallel to -Y2, and -Z1 can 
be aligned with or parallel to -Z2. As will be described in 
greater detail below, the second, or display, set of Cartesian 
coordinates can be realigned with respect to the first, or 
screen, set of Cartesian coordinates in certain instances. In 
various instances, a certain arrangement of the display Car 
tesian coordinates can be preferred. For instance, a neutral 
position of the surgical instrument 2200 can coincide with the 
+Z1 axis of the screen coordinates being aligned with the +g 
vector. As will be described in greater detail below, the pro 
cessor 3008 can tolerate a certain amount of deviation 
between the screen coordinates at the reference frame without 
changing the alignment o the display coordinates; however, 
beyond a certain deviation between the Screen coordinates at 
the reference frame, the processor can change the alignment 
of the display coordinates relative to the screen coordinates. 
0115 Referring to FIGS. 11-12D, a module 10010 can be 
configured to change or alter the orientation of the output 
display 2250 between a plurality of orientations in response 
to the changes in the position of the handle assembly 2202 
which can be monitored through input from one or more 
accelerometers (not shown) that can be housed within the 
handle assembly 2202, for example. As discussed above, and 
as illustrated in FIG. 12A, the output display 2250 may adopt 
a first orientation wherein the +X2 and +Y2 vectors of the 
display set of Cartesian coordinates are aligned, or at least 
substantially aligned, with the +X1 and +Y1 vectors, respec 
tively, of the screen set of Cartesian coordinates when the 
Surgical instrument is in its neutral position. In certain 
instances, as illustrated in FIG. 12B, the output display 2250 
may adopt a second orientation wherein the +Y2 and +X2 
vectors of the display set of Cartesian coordinates are aligned, 
or at least substantially aligned, with the +Y 1 and -X1 vec 
tors, respectively, of the screen set of Cartesian coordinates, 
for example. In certain instances, as illustrated in FIG. 12C, 
the output display 2250 may adopt a third orientation wherein 
the +X2 and +Y2 vectors of the display set of Cartesian 
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coordinates are aligned, or at least Substantially aligned, with 
the -X1 and -Y1 vectors, respectively, of the screen set of 
Cartesian coordinates, for example. In certain instances, as 
illustrated in FIG. 12D, the output display 2250 may adopt a 
fourth orientation wherein the +X2 and +Y2 vectors of the 
second set of Cartesian coordinates are aligned, or at least 
substantially aligned, with the -Y1 and +X1 vectors, respec 
tively, of the screen set of Cartesian coordinates, for example. 
Other orientations are possible. 
0116 Referring to FIGS. 11-12D, the processor 3008 can 
be configured to toggle the orientation of the output display 
2250 between a plurality of orientations including the first 
orientation, the second orientation, the third orientation, and/ 
or the fourth orientation, for example, to accommodate 
changes in the position of the handle assembly 2202, for 
example. In certain instances, the module 10010 may include 
a hysteresis control algorithm to prevent dithering of the 
orientation while toggling between the first, second, third, 
and/or fourth orientations, for example. A hysteresis control 
algorithm can produce a lag between an initial detection of an 
event that would result in a display orientation change and the 
processor command to change the display orientation. As 
Such, the hysteresis control algorithm can ignore events 
which would result in a potentially transient orientation and 
optimally wait to reorient the display until a steady state, or 
Sufficiently steady state, condition has been reached. In cer 
tain instances, the processor 3008 can be configured to orient 
the output display 2250 in the first orientation when an angle 
between the +Z1 vector of the Z1 axis and the -g vector of the 
gravity axis g is less than or equal to a maximum angle, for 
example. In certain instances, the processor 3008 can be 
configured to orient the output display 2250 in the second 
orientation when an angle between the +X1 vector of the X1 
axis and the +g vector of the gravity axis g is less than or equal 
to a maximum angle, for example. In certain instances, the 
processor 3008 can be configured to orient the output display 
2250 in the third orientation when an angle between the +Y1 
vector of the Y1 axis and the +g vector of the gravity gaxis is 
less than or equal to a maximum angle, for example. In certain 
instances, the processor 3008 can be configured to orient the 
output display 2250 in the fourth orientation when an angle 
between the +X1 vector of the X1 axis and the -g vector of the 
gravity axis g is less than or equal to a maximum angle, for 
example. In certain instances, the maximum angle can be any 
angle selected from a range of about 0 degrees, for example, 
to about 10 degrees, for example. In certain instances, the 
maximum angle can be any angle selected from a range of 
about 0 degrees, for example, to about 5 degrees, for example. 
In certain instances, the maximum angle can be about 5 
degrees, for example. The maximum angles described above 
are exemplary and are not intended to limit the scope of the 
present disclosure. 
0117 Referring to FIGS. 11-12D, in certain instances, the 
processor 3008 can be configured to orient the output display 
2250 in the first orientation when the +Z1 vector of the Z1 axis 
and the -g vector of the gravity axis g are aligned, or at least 
Substantially aligned with each other, for example. In certain 
instances, the processor 3008 can be configured to orient the 
output display 2250 in the second orientation when the +X1 
vector of the X1 axis and the +g vector of the gravity axis g are 
aligned, or at least Substantially aligned with each other, for 
example. In certain instances, the processor 3008 can be 
configured to orient the output display 2250 in the third ori 
entation when the +Y1 vector of the Y1 axis and the +g vector 
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of the gravity g axis are aligned, or at least Substantially 
aligned with each other, for example. In certain instances, the 
processor 3008 can be configured to orient the output display 
2250 in the fourth orientation when the +X1 vector of the X1 
axis and the -g vector of the gravity axis g are aligned, or at 
least Substantially aligned with each other, for example. 
0118 Referring to FIGS. 11-12D, in certain instances, the 
processor 3008 can be configured to rotate the output display 
2250 from the first orientation to the second orientation if the 
handle 2212 is rotated clockwise about the longitudinal axis 
LL (FIG. 1) by an angle selected from a range of about 80 
degrees, for example, to about 100 degrees, for example. If 
the handle 2212 is rotated clockwise about the longitudinal 
axis LL by less than 80 degrees, the processor 3008 may not 
reorient the output display 2250, in this example. In certain 
instances, the processor 3008 can be configured to rotate the 
display 2250 from the first orientation to the fourth orienta 
tion if the handle 2212 is rotated counterclockwise about the 
longitudinal axis LL by an angle selected from a range of 
about 80 degrees, for example, to about 100 degrees, for 
example. If the handle 2212 is rotated counterclockwise 
about the longitudinal axis LL by less than 80 degrees, the 
processor 3008 may not reorient the output display 2250, in 
this example. 
0119. As described above, the operator may use the rocker 
3012 to articulate the end effector 2208, for example. In 
certain instances, the operator may move their finger in a first 
direction to tilt the rocker 3012 to depress the dome switch 
3004A to articulate the end effector 2208 in a clockwise 
direction to the right, for example; and the operator may move 
their finger in a second direction, opposite the first direction, 
to depress the dome switch 3004B to articulate the end effec 
tor 2208 in a counterclockwise direction to the left, for 
example. 
I0120 Depending on the position and/or orientation of the 
rocker 3012 with respect to the interface 3001 and/or the 
handle assembly 2202, in certain instances, in a first or neutral 
position of the handle assembly 2202, the first direction can 
be an upward direction, for example, and the second direction 
can be a downward direction, for example, as illustrated in 
FIGS. 1 and 14A. In such instances, the operator of the 
Surgical instrument 2200 may become accustomed to moving 
their fingerup, for example, to articulate the end effector 2208 
to the right, for example; and the operator may become accus 
tomed to moving their finger down, for example, to articulate 
the end effector 2208 to the left, for example. In certain 
instances, however, the operator may change the position of 
the handle assembly 2202 to a second position Such as an 
upside down position, for example, as illustrated in FIG.14B. 
In Such instances, if the operator does not remember to 
reverse the direction of movement of their finger, the operator 
may unintentionally articulate the end effector 2208 in an 
opposite direction to the direction the operator intended. 
I0121 Referring to FIG. 13, the surgical instrument 2200 
may comprise a module 10012 which may allow the operator 
to maintain the directions of movement to which a Surgeon 
may have become accustomed with respect to the operation of 
the surgical instrument 2200. As discussed above, the proces 
sor 3008 can be configured to toggle between a plurality of 
configurations in response to changes in the position and/or 
orientation of the handle assembly 2202, for example. In 
certain instances, as illustrated in FIG. 13, the processor 3008 
can be configured to toggle between a first configuration of 
the interface 3001 associated with a first position and/or ori 
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entation of the handle assembly 2202, and a second configu 
ration of the interface 3001 associated with a second position 
and/or orientation of the handle assembly 2202. 
0122. In certain instances, in the first configuration, the 
processor 3008 can be configured to command an articulation 
motor to articulate the end effector 2208 to the right when the 
dome switch 3004A is depressed, for example, and the pro 
cessor 3008 can be configured to command an articulation 
motor to articulate the end effector 2208 to the left when the 
dome switch 3004B is depressed, for example. In the second 
configuration, the processor 3008 can command an articula 
tion motor to articulate the end effector 2208 to the left when 
the dome switch 3004A is depressed, for example, and the 
processor 3008 can command an articulation motor to articu 
late the end effector 2208 to the right when the dome switch 
3004B is depressed, for example. In various embodiments, a 
Surgical instrument can comprise one motor to articulate the 
end effector 2208 in both directions while, in other embodi 
ments, the Surgical instrument can comprise a first motor 
configured to articulate the end effector 2208 in a first direc 
tion and a second motor configured to articulate the end 
effector 2208 in a second direction. 

(0123 Referring to FIGS. 13-14B, the processor 3008 can 
be configured to adopt the first configuration while the handle 
assembly 2202 is in the first position and/or orientation, for 
example, and adopt the second configuration while the handle 
assembly 2202 is in the second position and/or orientation, 
for example. In certain instances, the processor 3008 can be 
configured to detect the orientation and/or position of the 
handle assembly 2202 through input from one or more accel 
erometers (not shown) which can be housed within the handle 
assembly 2202, for example. Such accelerometers, in various 
instances, can detect the orientation of the handle assembly 
2202 with respect to gravity, i.e., up and/or down. 
0.124. In certain instances, the processor 3008 can be con 
figured to adopt the first configuration while an angle between 
a vector D (FIG. 1) extending through the handle assembly 
2202 and the gravity vectorgis any angle in the range of about 
0 degrees, for example, to about 100 degrees, for example. In 
certain instances, the processor 3008 can be configured to 
adopt the first configuration while the angle between the 
vector D and the gravity vector g is any angle in the range of 
about 0 degrees, for example, to about 90 degrees, for 
example. In certain instances, the processor 3008 can be 
configured to adopt the first configuration while the angle 
between the vector D and the gravity vector g is less than or 
equal to about 80 degrees, for example. 
0.125. In certain instances, the processor 3008 can be con 
figured to adopt the second configuration while the angle 
between the vector D and the gravity vector g is greater than 
or equal to about 80 degrees, for example. In certain 
instances, the processor 3008 can be configured to adopt the 
second configuration while the angle between the vector D 
and the gravity vector g is greater than or equal to about 90 
degrees, for example. In certain instances, the processor 3008 
can be configured to adopt the second configuration while the 
angle between the vector D and the gravity vectorg is greater 
than or equal to about 100 degrees, for example. 
0126 The reader will appreciate that the described orien 
tations and/or positions of the handle assembly 2202 and their 
corresponding configurations which are adopted by the pro 
cessor 3008 are exemplary in nature and are not intended to 
limit the scope of the present disclosure. The processor 3008 
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can be configured to adopt various other configurations in 
connection with various other orientations and/or positions of 
the handle assembly 2202. 
I0127. Referring to FIG. 15, in certain instances, the surgi 
cal instrument 2200 can be controlled and/or operated, or at 
least partially controlled and/or operated, by input from an 
operator received through a display Such as, for example, the 
display 2250; the display 2250 may comprise a touchscreen 
adapted to receive the input from the operator which can be in 
the form of one or more touch gestures. In various instances, 
the display 2250 may be coupled to a processor such as, for 
example, the processor 3008 which can be configured to 
cause the surgical instrument 2200 to perform various func 
tions in response to the touch gestures provided by the opera 
tor. In certain instances, the display 2250 may comprise a 
capacitive touchscreen, a resistive touchscreen, or any Suit 
able touchscreen, for example. 
I0128 Referring again to FIG. 15, the display 2250 may 
comprise a plurality of icons which can be associated with a 
plurality of functions that can be performed by the surgical 
instrument 2200. In certain instances, the processor 3008 can 
be configured to cause the surgical instrument 2200 to per 
form a function when an icon representing Such function is 
selected, touched, and/or pressed by the operator of the sur 
gical instrument 2200. In certain instances, a memory such as, 
for example, the memory 3010 may comprise one or more 
modules for associating the plurality of icons with the plural 
ity of functions. 
0129. In certain instances, as illustrated in FIG. 15, the 
display 2250 may include a firing icon 10014, for example. 
The processor 3008 can be configured to detect a firing input 
signal when the operator touches and/or presses the firing 
icon 10014. In response to the detection of the firing input 
signal, the processor 3008 can be configured to activate the 
motor 2216 to motivate a firing member of the surgical instru 
ment 2200 to fire the staples from the staple cartridge 10006 
and/or cut tissue captured between the anvil 10002 and the 
staple cartridge 10006, for example. In certain instances, as 
illustrated in FIG. 15, the display 2250 may include an articu 
lation icon 10016 for articulating the end effector 2208 in a 
first direction Such as, for example, a clockwise direction, for 
example; the display 2250 may also include an articulation 
icon 10018 for articulating the end effector 2208 in a second 
direction Such as, for example, a counterclockwise direction. 
The reader will appreciate that the display 2250 may com 
prise various other icons associated with various other func 
tions that the processor 3008 may cause the surgical instru 
ment 2200 to perform when such icons are selected, touched, 
and/or pressed by the operator of the Surgical instrument 
2200, for example. 
0.130. In certain instances, one or more of the icons of the 
display 2250 may comprise words, symbols, and/or images 
representing the function that can be performed by touching 
or pressing the icons, for example. In certain instances, the 
articulation icon 10016 may show an image of the end effec 
tor 2208 articulated in the clockwise direction. In certain 
instances, the articulation icon 10018 may show an image of 
the end effector 2208 articulated in the counterclockwise 
direction. In certain instances, the firing icon 10014 may 
show an image of the Staples being fired from the staple 
cartridge 10006. 
I0131 Referring to FIGS. 1 and 16, the interface 3001 of 
the surgical instrument 2200 may comprise a plurality of 
operational controls such as, for example, a closure trigger 
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10020, a rotation knob 10022, the articulation rocker 3012, 
and/or a firing input 3017 (FIG. 17). In certain instances, 
various operational controls of the interface 3001 of the sur 
gical instrument 2200 may serve, in addition to their opera 
tional functions, as navigational controls. In certain instances, 
the Surgical instrument 2200 may comprise an operational 
mode and a navigational mode. In the operational mode, some 
or all of the controls of the surgical instrument 2200 may be 
configured to perform operational functions; and in the navi 
gational mode, some or all of the controls of the Surgical 
instrument 2200 may be configured to perform navigational 
functions. In various instances, the navigational functions 
performed by some or all of the controls of the surgical 
instrument 2200 can be related to, associated with, and/or 
connected to the operational functions performed by the con 
trols. In other words, the operational functions performed by 
the controls of the surgical instrument 2200 may define the 
navigational functions performed by Such controls. 
0132 Referring to FIGS. 1 and 16, in certain instances, a 
processor such as, for example, the processor 3008 can be 
configured to toggle between a primary interface configura 
tion while the surgical instrument 2200 is in the operational 
mode and a secondary interface configuration while the Sur 
gical instrument 2200 is in the navigational mode; the pro 
cessor 3008 can be configured to assign operational functions 
to some or all of the controls of the interface 3001 in the 
operational mode and assign navigational functions to Such 
controls in the navigational mode, for example. In certain 
instances, the navigational functions of the controls in the 
secondary interface configuration are defined by the opera 
tional functions of the controls in the primary interface con 
figuration, for example. 
0.133 Referring to FIG.16, in certain instances, the opera 
tor of the Surgical instrument 2200 may activate the naviga 
tional mode by opening or activating a navigational menu 
10024 in the display 2250, for example. In certain instances, 
the Surgical instrument 2200 may comprise a navigational 
mode button or a Switch (not shown) for activating the navi 
gational mode. In any event, the processor 3008 may switch 
the controls of the interface 3001 from the primary interface 
configuration to the secondary interface configuration upon 
receiving a navigational mode input signal. 
0134. As illustrated in FIG. 16, the navigational menu 
10024 may comprise various selectable categories, menus, 
and/or folders and/or various Subcategories, Sub-menus, and/ 
or Subfolders. In certain instances, the navigational menu 
10024 may comprise an articulation category, a firing cat 
egory, a closure category, a battery category and/or, rotation 
category, for example. 
0135. In certain instances, the articulation rocker 3012 can 
be utilized to articulate the end effector 2208, in the opera 
tional mode, as described above, and can be utilized to select 
the articulation category, and/or launch and/or navigate an 
articulation menu in the navigational mode, for example. In 
certain instances, the firing input 3017 (FIG. 17) can be uti 
lized to fire the staples, in the operational mode, as described 
above, and can be utilized to select the firing category, and/or 
launch and/or navigate a firing menu in the navigational 
mode, for example. In certain instances, the closure trigger 
10020 can be utilized to transition the end effector 2208 
between an open configuration and an approximated configu 
ration in the operational mode, as described above, and can be 
utilized to select the closure category, and/or launch and/or 
navigate a closure menu in the navigational mode, for 
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example. In certain instances, the rotation knob 10022 can be 
utilized to rotate the end effector 2208 relative to the elongate 
shaft 2204 in the operational mode, and can be utilized to 
select the rotation category, and/or launch and/or navigate a 
rotation menu in the navigational mode, for example. 
0.136 Referring primarily to FIGS. 1 and 17, the operation 
of the surgical instrument 2200 may involve a series or a 
sequence of steps, actions, events, and/or combinations 
thereof. In various circumstances, as illustrated in FIG. 17, 
the Surgical instrument 2200 may include an indicator system 
10030 which can be configured to guide, alert, and/or provide 
feedback to the operator of the surgical instrument 2200 with 
respect to the various steps, actions, and/or events. 
0.137 In various instances, the indicator system 10030 
may include a plurality of indicators 10032. In certain 
instances, the indicators 10032 may comprise, for example, 
visual indicators such as a display screens, backlights, and/or 
LEDs, for example. In certain instances, the indicators 10032 
may comprise audio indicators such as speakers and/or buZZ 
ers, for example. In certain instances, the indicators 10032 
may comprise tactile indicators such as haptic actuators, for 
example. In certain instances, the indicators 10032 may com 
prise combinations of visual indicators, audio indicators, and/ 
or tactile indicators, for example. 
I0138 Referring to FIG. 17, the indicator system 10030 
may include one or more microcontrollers such as, for 
example, the microcontroller 3002 which may comprise one 
or more processors such as, for example, the processor 3008 
and/or one or more memory units such as, fore example, the 
memory 3010. In various instances, the processor 3008 may 
be coupled to various sensors 10035 and/or feedback systems 
which may be configured to provide feedback to the processor 
3008 regarding the status of the surgical instrument 2200 
and/or the progress of the steps, actions, and/or events per 
taining to the operation of the surgical instrument 2200, for 
example. 
0.139. In various instances, the operation of the surgical 
instrument 2200 may include various steps including an 
articulation step, a closure step, a firing step, a firing reset 
step, a closure reset step, an articulation reset step, and/or 
combinations thereof, for example. In various instances, the 
articulation step may involve articulating the end effector 
2208 relative to the elongate shaft 2204 to an articulated 
position, for example; and the articulation reset step may 
involve returning the end effector 2208 to an articulation 
home state position, for example. In various instances, the 
closure step may involve transitioning the end effector 2208 
to a closed configuration, for example; and the closure reset 
step may involve transitioning the end effector 2208 to an 
open configuration, for example. In various instances, the 
firing step may involve advancing a firing member to deploy 
staples from the staple cartridge 10006 and/or cut tissue cap 
tured by the end effector 2208, for example. In various 
instances, the firing reset step may involve retraction of the 
firing member to a firing home state position, for example. 
0140. Referring to FIG. 17, one or more of the indicators 
10032 of the indicator system 10030 can be associated with 
one or more of the various steps performed in connection with 
the operation of the surgical instrument 2200. In various 
instances, as illustrated in FIG. 17, the indicators 10032 may 
include a bailout indicator 10033 associated with the bailout 
assembly 2228, an articulation indicator 10034 associated 
with the articulation step, a closure indicator 10036 associ 
ated with the closure step, a firing indicator 10038 associated 
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with the firing step, an articulation reset indicator 10040 
associated with the articulation reset step, a closure reset 
indicator 10042 associated with the closure reset step, and/or 
a firing reset indicator 10044 associated with the firing reset 
step, for example. The reader will appreciate that the above 
described steps and/or indicators are exemplary in nature and 
are not intended to limit the scope of the present disclosure. 
Various other steps and/or indicators are contemplated by the 
present disclosure. 
0141 Referring to FIG. 1, in various instances, one or 
more of the controls of the interface 3001 can be employed in 
one or more of the steps of operation of the Surgical instru 
ment 2200. In certain instances, the closure trigger 10020 can 
be employed in the closure step, for example. In certain 
instance, the firing input 3017 (FIG. 17) can be employed in 
the firing step, for example. In certain instances, the articula 
tion rocker 3012 can be employed in the articulation step 
and/or the articulation reset step, for example. In certain 
instances, the home state input 3014 can be employed in the 
firing reset step, for example. 
0142 Referring to FIG. 17, in various instances, the indi 
cators 10032 associated with one of the steps of operation of 
the surgical instrument 10030 may also be associated with the 
controls employed in Such steps. For example, the articulation 
indicator 10034 can be associated with the articulation rocker 
3012, the closure indicator 10036 can be associated with the 
closure trigger 10020, the firing indicator 10038 can be asso 
ciated with the firing input 3017, and/or the firing reset indi 
cator 10044 can be associated with the home state input 3014. 
In certain instances, associating an indicator with a control of 
the interface 3001 may include placing or positioning the 
indicator on, within, partially within, near, and/or in close 
proximity to the control, for example, to aid the operator in 
associating the indicator with the control. The reader will 
appreciate that the above described controls and/or the indi 
cators associated with Such controls are exemplary in nature 
and are not intended to limit the scope of the present disclo 
Sure. Various other controls and the indicators associated with 
Such controls are contemplated by the present disclosure. 
0143. In various instances, the processor 3008 can be con 
figured to activate the indicators 10032 in one or more 
sequences defined by the order of the steps associated with the 
indicators 10032. For example, the operator may need to 
operate the surgical instrument 2200 in a series of steps start 
ing with the articulation step followed by the closure step, and 
further followed by the firing step. In such example, the 
processor 3008 can be configured to guide the operator 
through the sequence of steps by activating the corresponding 
articulation indicator 10034, closure indicator 10036, and 
firing indicator 10038 in the same order as the order of the 
steps. In other words, the processor 3008 can be configured to 
first activate the articulation indicator 10034 followed by the 
closure indicator 10036, and further followed by the firing 
indicator 10038, for example. In certain instances, the surgi 
cal instrument 2200 may comprise a bypass Switch (not 
shown) which may be configured to allow the operator to 
bypass a step that is recommended but not required, for 
example. In such instances, pressing the bypass Switch may 
signal the processor 3008 to activate the next indicator in the 
Sequence. 

0144. In various instances, the processor 3008 can be con 
figured to toggle the indicators 10032 between a plurality of 
indicator configurations to guide, alert, and/or provide feed 
back to the operator of the surgical instrument 2200. In vari 
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ous instances, the processor 3008 may provide visual cues to 
the operator of the surgical instrument 2200 by the toggling of 
the indicators 10032 between the plurality of indicator con 
figurations which may include activated and/or deactivated 
configurations, for example. In certain instances, one or more 
of the indicators 10032 may comprise a light source which 
can be activated in a first indicator configuration, for example, 
to alert the operator to perform a step associated with the 
indicators 10032, for example; and the light source can be 
deactivated in a second indicator configuration, for example, 
to alert the operator when the step is completed, for example. 
0145. In certain instances, the light source can be a blink 
ing light which can be transitioned by the processor 3008 
between a blinking configuration and a non-blinking configu 
ration. In certain instances, the blinking light, in the non 
blinking configuration, may be transitioned to Solid illumina 
tion or turned off, for example. In certain instances, the 
blinking light, in the blinking configuration, may represent a 
waiting period while a step is in progress, for example. In 
certain instances, the blinking frequency of the blinking light 
may be changed to provide various visual cues. For example, 
the blinking frequency of the blinking light that represents a 
waiting period may be increased or decreased as the waiting 
period approaches its completion. The reader will appreciate 
that the waiting period can be a forced waiting period and/or 
a recommended waiting period, for example. In certain 
instances, forced waiting periods can be represented by a 
blinking configuration different from recommended waiting 
periods. In certain instances, the blinking light may comprise 
a first color representing a forced waiting period and a second 
color representing a recommended waiting period, wherein 
the first color is different from the second color. In certain 
instances, the first color can be a red color, for example, and 
the second color can be a yellow color, for example. 
0146 In various instances, one or more of the indicators 
10032 can be toggled by the processor 3008 between a first 
indicator configuration representing controls that are avail 
able for use in a standard next step of the steps of operation of 
the Surgical instrument 2200, a second indicator configura 
tion representing controls that are available for use in a non 
standard next step of the steps of operation of the Surgical 
instrument 2200, and/or a third indicator configuration rep 
resenting controls that are not available for use in a next step 
of the steps of operation of the surgical instrument 2200, for 
example. For instance, when the end effector 2208 of the 
Surgical instrument 2000 is in an open configuration, the 
articulation indicator 10034 and the closure indicator 10036 
can be illuminated indicating to the operator of the Surgical 
instrument 2200 that those two functions, i.e., end effector 
articulation and end effector closure, are available to the 
operator at that moment. In Such a state, the firing indicator 
1003.8 may not be illuminated indicating to the operator that 
the firing function is not available to the operator at that 
moment. Once the end effector 2208 has been placed in a 
closed and/or clamped configuration, the articulation indica 
tor 10034 may be deilluminated indicating to the operator that 
the articulation function is no longer available at that moment. 
In such a state, the illumination of the closure indicator 10036 
may be reduced indicating to the operator that the closing 
function can be reversed at that moment. Moreover, in such a 
state, the firing indicator 10038 can become illuminated indi 
cating to the operator that the firing function is available to the 
operator at that moment. Once the firing member has been at 
least partially advanced, the closure indicator 10036 may be 
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deilluminated indicating that the closing function cannot be 
reversed at that moment. When the firing member is retracted 
back to its unfired position, the illumination of the firing 
indicator 1003.8 may be reduced indicating to the operator 
that the firing member can be readvanced, if needed. Alter 
natively, once the firing member has been retracted, the firing 
indicator 1003.8 may be deilluminated indicating to the opera 
tor that the firing member cannot be readvanced at that 
moment. In either event, the closure indicator 10036 can be 
reilluminated after the firing member has been retracted back 
to its unfired position indicating to the operator that the clos 
ing function can be reversed at that moment. The articulation 
indicator 10034 may remain deilluminated indicating that the 
articulation function is not available at that moment. Once the 
end effector 2208 has been opened, the firing indicator 10038 
can be deilluminated, if it hadn’t been deilluminated already, 
indicating to the operator that the firing function is not avail 
able at that moment, the closing indicator 10036 can remain 
illuminated or its illumination can be reduced indicating to 
the operator that the closing function is still available at that 
moment, and the articulation indicator 10034 can be reillu 
minated indicating to the operator that the articulation func 
tion is available at that moment. The example provided above 
is exemplary and other embodiments are possible. 
0147 In certain instances, the one or more of the indica 
tors 10032 may include a light source that can be toggled by 
the processor 3008 between a first color in the first indicator 
configuration, a second color in the second indicator configu 
ration, and/or a third color in the third indicator configuration, 
for example. In certain instances, the indicators 10032 can be 
toggled by the processor 3008 between the first indicator 
configuration, the second indicator configuration, and/or the 
third indicator configuration by changing the light intensity of 
the light source or scanning through the color spectrum, for 
example. In certain instances, the first indicator configuration 
may comprise a first light intensity, for example, the second 
indicator configuration may comprise a second light inten 
sity, for example, and/or the third indicator configuration may 
comprise a third indicator configuration, for example. 
0148 Invarious instances, in the firing step of operation of 
the surgical instrument 2200, the firing member can be moti 
vated to deploy the plurality of staples from the staple car 
tridge 10006 into tissue captured between the anvil 10002 and 
the staple cartridge 10006, and advance a cutting member 
(not shown) to cut the captured tissue. The reader will appre 
ciate that advancing the cutting member to cut the captured 
tissue in the absence of a staple cartridge or in the presence of 
a spent Staple cartridge may be undesirable. Accordingly, in 
various instances, the Surgical instrument 2200 may comprise 
a lockout mechanism (not shown) which can be activated to 
prevent advancement of the cutting member in the absence of 
a staple cartridge or in the presence of a spent staple cartridge, 
for example. 
0149 Referring to FIG. 18, a module 10046 can be 
employed by an indicator System Such as, for example, the 
indicator system 10030 (FIG. 17). In various instances, the 
module 10046 may comprise program instructions stored in 
one or more memory units such as, for example, the memory 
3010, which when executed may cause the processor 3008 to 
employ the indicators 10032 to alert, guide, and/or provide 
feedback to the operator of the surgical instrument 2200 
during the firing step of operation of the Surgical instrument 
2200, for example. In certain instances, one or more of the 
indicators 10032 such as the firing indicator 10038 and/or the 
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firing reset indicator 10044, for example, can be toggled by 
the processor 3008 between the first indicator configuration, 
the second indicator configuration, and/or the third indicator 
configuration to alert, guide, and/or provide feedback to the 
operator of the surgical instrument 2200 during the firing step 
of operation of the surgical instrument 2200, for example. 
(O150 Referring to FIGS. 17 and 18, the operator of the 
surgical instrument 2200 may actuate the firing input 3017 to 
cause the processor 3008 to activate the motor 2216, for 
example, to motivate the firing memberto deploy the plurality 
of staples from the staple cartridge 10006 into the captured 
tissue and advance the cutting member to cut the captured 
tissue. In certain instances, the firing indicator 10038 can be 
set to the first indicator configuration to alert the operator that 
the firing input 3017 is available for use and/or is one of the 
standard control options available for completion of the firing 
step. 
0151. In certain instances, as illustrated in FIGS. 17 and 
18, if the processor 3008 detects that the lockout mechanism 
is active, the processor 3008 may stop the advancement of the 
cutting member by stopping and/or deactivating the motor 
2216, for example. In addition, the processor 3008 can be 
configured to transition the firing indicator 10038 from the 
first indicator configuration to the third indicator configura 
tion to caution the operator that the firing input 3017 is not 
available for use. In certain instances, the processor 3008 may 
also be configured to illuminate the display 2250 and display 
an image of a missing staple cartridge, for example. In certain 
instances, the processor 3008 may also set the firing reset 
indicator 10044 to the first indicator configuration, for 
example, to inform the operator that home state input 3014 is 
available for use to motivate the firing member to retract the 
cutting member to the firing home state position, for example. 
In certain instances, the processor 3008 can be configured to 
detect the installation of a new staple cartridge, through the 
sensors 10035 for example, and in response, return the firing 
indicator 10038 to the first indicator configuration, for 
example. 
0152. In certain instances, as illustrated in FIG. 18, if the 
operator releases the firing input 3017 before completion of 
the firing step, the processor 3008 can be configured to stop 
the motor 2216. In certain instances, the processor 3008 may 
also maintain the firing indicator 10038 in the first indicator 
configuration, for example, to alert the operator that the firing 
input 3017 is available for use as the standard control option 
available for completion of the firing step of operation of the 
Surgical instrument 2200, for example. In certain instances, 
the processor 3008 may also set the firing reset indicator 
10044 to the second indicator configuration, for example, to 
inform the operator that home state input 3014 is available for 
use as a non-standard control option available for use to 
retract the cutting member to the firing home state position, 
for example, if the operator decides to abort the firing step of 
operation of the surgical instrument 2200, for example. 
0153. Further to the above, as illustrated in FIG. 18, if the 
firing input 3017 is re-actuated by the operator, the processor 
3008 may, in response, reactivate the motor 2216 to continue 
advancing the cutting member until the cutting member is 
fully advanced. In certain instances, the processor 3008 may 
employ the sensors 10035 to detect when the cutting member 
is fully advanced; the processor 3008 may then reverse the 
direction of rotation of the motor 2216, for example, to moti 
vate the firing member to retract the cutting member to the 
firing home state position, for example. In certain instances, 
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the processor 3008 can be configured to stop the motor 2216, 
for example, and/or set the closure reset indicator 10042 to 
the first indicator configuration, for example, if the processor 
detects that the cutting member has reached the firing home 
state position, for example. 
0154 As described herein, a surgical instrument can enter 
into various operational States, modes, and/or configurations. 
In certain instances, the instrument may enter into an opera 
tional state, mode, and/or configuration that is undesired by 
the operator who may be unsure as to how to remove the 
instrument from that undesired State, mode, and/or configu 
ration. In at least one instance, the Surgical instrument can 
include a reset button which, when actuated, can place the 
instrument in a default state, mode, and/or configuration. For 
instance, the default state, mode, and/or configuration can 
comprise an operational mode, and not a navigational mode. 
In at least one instance, the default state and/or configuration 
can comprise a certain orientation of the display output 2250, 
for example. The reset button can be in signal communication 
with the processor 3008 which can place the surgical instru 
ment in the default State, mode, and/or configuration. In cer 
tain instances, the processor 3008 can be configured to hold 
the Surgical instrument in the default State, mode, and/or 
configuration. In at least one instance, the Surgical instrument 
can include a lockbutton which, when actuated, can lock the 
Surgical instrument in its default state, mode, and/or configu 
ration. In certain instance, a lockbutton can lock the Surgical 
instrument in its current state, mode, and/or configuration. 
The operational state, mode, and/or configuration can be 
unlocked by actuating the lockbutton once again. In various 
embodiments, the Surgical instrument can include at least one 
accelerometer in signal communication with the processor 
3008 which can determine when the instrument handle is 
being shaken or being moved back and forth quickly. When 
such shaking is sensed, the processor 3008 can place the 
Surgical instrument into a default operation state, mode, and/ 
or configuration. 
0155 Referring to FIG. 19, in various instances, a surgical 
assembly 10050 may include a surgical instrument such as, 
for example, the Surgical instrument 2200 and a remote oper 
ating unit 10052. In certain instances, the Surgical instrument 
2200 may comprise a primary interface Such as, for example, 
the interface 3001 which may reside in the handle assembly 
2202, as illustrated in FIG.1. In certain instances, the inter 
face 3001 may include a plurality of primary controls such as, 
for example, the closure trigger 10020 (FIG. 1), the rotation 
knob 10022, the articulation rocker 3012, the home state input 
3.014, and/or the firing input 3017 (FIG. 17). 
0156. In various instances, an operator of the surgical 
instrument 2200 may manually operate the primary controls 
of the interface 3001 to perform a surgical procedure, for 
example. As described above, the operator may actuate the 
articulation rocker 3012 to activate the motor 2216 to articu 
late the end effector 2208 between an unarticulated position 
and an articulated position, for example. In certain instances, 
the operator may actuate the closure trigger 10020 to transi 
tion the end effector 2208 between an open configuration and 
a closed configuration, for example. In certain instances, the 
operator may actuate the firing input 3017 to activate the 
motor 2216 to motivate the firing member of the surgical 
instrument 2200 to fire the staples from the staple cartridge 
10006 and/or cut tissue captured between the anvil 10002 and 
the staple cartridge 10006, for example. 
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0157. In various instances, the operator of the surgical 
instrument 2200 may not be sufficiently close in proximity to 
the handle assembly 2202 to be able to manually operate the 
interface 3001. For example, the operator may operate the 
surgical instrument 2200 together with a robotically-con 
trolled Surgical system, which may be controlled from a 
remote location. In Such instances, the operator may need to 
operate the surgical instrument 2200 from the remote location 
where the operator operates the robotically-controlled surgi 
cal system, for example; the operator may employ the remote 
operating unit 10052 to operate the surgical instrument 2200 
remotely, for example. Various robotic systems, instruments, 
components, and methods are disclosed in U.S. patent appli 
cation Ser. No. 13/118,241, entitled SURGICAL STAPLING 
INSTRUMENTS WITH ROTATABLE STAPLE DEPLOY 
MENT ARRANGEMENTS, now U.S. Patent Application 
Publication No. 2012/0298719, which is incorporated by ref 
erence herein in its entirety. 
0158 Referring to FIGS. 19 and 20, the remote operating 
unit 10052 may include a secondary interface 3001', a display 
2250', and/or a power assembly 2206' (or “power source' or 
"power pack”), for example. In various instances, the second 
ary interface 3.001" may include a plurality of secondary con 
trols which may correspond to the primary controls of the 
primary interface 3001'. In certain instances, the remote oper 
ating unit 10052 may include a remote articulation rocker 
3012 corresponding to the articulation rocker 3012, for 
example. In certain instances, the remote operating unit 
10052 may include a remote firing input 3017 corresponding 
to the firing input 3017 of the surgical instrument 2200, for 
example. In certain instances, the remote operating unit 
10052 may include a remote home state input 3014' corre 
sponding to the home state input 3014 of the Surgical instru 
ment 2200, for example. 
0159. In certain instances, as illustrated in FIG. 19, the 
remote operating unit 10052, the interface 3001', and/or the 
plurality of secondary controls may comprise a different 
shape and/or design from the handle assembly 2202, the 
interface 3001, and/or the plurality of primary controls, 
respectively. In certain instances, as illustrated in FIG. 20, the 
remote operating unit 10052, the interface 3001', and/or the 
plurality of secondary controls may comprise the same, or at 
least Substantially the same, shape and/or design to the handle 
assembly 2202, the interface 3001, and/or the plurality of 
primary controls, respectively. 
(0160. In various instances, as illustrated in FIGS. 19 and 
20, the remote operating unit 10052 can be coupled to the 
handle assembly 2202 of the surgical instrument 2200 via an 
elongate flexible cable 10054, for example, which can be 
configured to transmit various actuation signals to the pro 
cessor 3008 of the surgical instrument 2200, for example: the 
various actuation signals can be generated by actuating the 
plurality of secondary controls of the interface 3.001", for 
example. In certain instances, as illustrated in FIG. 21, the 
remote operating unit 10052 may comprise a transmitter 
10056 which can be configured to wirelessly transmit the 
actuation signals generated by the secondary controls of the 
secondary interface 3001' from the remote operating unit 
10052 to the processor 3001, for example, through a receiver 
10058 which can be located in the handle assembly 2202, for 
example. 
0.161. In various instances, the surgical instrument 2200 
and/or the remote operating unit 10052 may include commu 
nication activation inputs (not shown). In certain instances, 
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actuating the communication activation inputs may be a pre 
cursory step to establishing communication between the Sur 
gical instrument 2200 and the remote operating unit 10052, 
for example; once communication is established, the operator 
may employ the remote operating unit 10052 to remotely 
control the surgical instrument 2200, for example. 
0162. In various instances, the memory 3010 may include 
program instructions for a puppet mode, which when 
executed may cause the processor 3008 to respond to the 
actuation signals generated by the plurality of secondary con 
trols of the secondary interface 3001" in the same, or at least 
similar, manner to the response of the processor 3008 to the 
actuation signals generated by the plurality of primary con 
trols of the primary interface 3001. In other words, the 
responses of the processor 3008 to the actuation signals gen 
erated by the plurality of secondary controls can be config 
ured to mimic the responses of the processor 3008 to the 
actuation signals generated by the plurality of primary con 
trols, for example. 
0163. In certain instances, actuation of the remote firing 
input 3017" may solicit the same, or at least a similar, response 
from the processor 3008 as the actuation of the firing input 
3017; the solicited response may include activation of the 
motor 2216 to motivate the firing member to fire the staples 
from the staple cartridge 10006 and/or cut tissue captured 
between the anvil 10002 and the staple cartridge 10006, for 
example. In certain instances, actuation of the remote articu 
lation rocker 3012 may solicit the same, or at least a similar, 
response from the processor 3008 as the actuation of the 
articulation rocker 3012; the solicited response may include 
activation of the motor 2216 to articulate the end effector 
2208 relative to the elongate shaft 2204, for example. 
0164. In certain instances, the processor 3008 can be con 
figured to require input actuation signals from both of the 
primary controls of the primary interface 3001 and the corre 
sponding secondary controls of the secondary interface 3001 
to perform the function solicited by such controls. In such 
instances, the remote operator of the remote operating unit 
10052 may need the assistance of an additional operator who 
can be employed to manually actuate the primary controls of 
the primary interface 3001 while the remote operator actuates 
the secondary controls of the secondary interface 3001', for 
example. 
0.165 Invarious instances, as described above, an operator 
may operate the surgical instrument 2200 together with a 
robotically-controlled Surgical system, which may be con 
trolled by a robotic control system from a remote location. In 
certain instances, the remote operating unit 10052 can be 
configured to work intandem with the robotic control system. 
In certain instances, the robotic control system may include 
one or more control ports; and the remote operating unit 
10052 may comprise connection means for coupling engage 
ment with the control ports of the robotic control system. In 
Such instances, the operator may operate the Surgical instru 
ment 2200 through an interface of the robotic control system, 
for example. In various instances, the control ports may com 
prise unique mechanical and/or electrical configurations 
which may require the use of original equipment manufac 
turer components to ensure consistent product quality and 
performance, for example. 
0166 In various instances, the remote operating unit 
10052 may include various indicators 10032 which can be 
similar in many respects to the indicators 10032 of the handle 
assembly 2202. In certain instances, the indicators 10032 of 
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the remote operating unit 10052 can be employed by the 
processor 3008 in the same, or at least substantially the same, 
manner as the indicators 10032 to guide, alert, and/or provide 
feedback to the operator with respect to the various steps of 
operation of the surgical instrument 2200. 
0167. In various instances, the remote operating unit 
10052 may include various feedback devices 2248 which can 
be similar in many respects to the feedback devices 2248 of 
the handle assembly 2202. In certain instances, the feedback 
devices 2248 of the remote operating unit 10052 can be 
employed by the processor 3008 in the same, or at least 
substantially the same, manner as the feedback devices 2248 
to provide sensory feedback to the operator with respect to the 
various steps of operation of the surgical instrument 2200. 
Similar to the feedback devices 2248, the feedback devices 
2248 may include, for example, visual feedback devices, 
audio feedback devices, tactile feedback devices, and/or com 
binations thereof. 

(0168. In various instances, as illustrated in FIG. 22, the 
remote operating unit 10052 can be included or integrated 
with a first surgical instrument 10060 and can be utilized to 
operate a second surgical instrument 10062, for example. In 
certain instances, the first surgical instrument 10060 can 
reside in a surgical field 10065 and can be manually operated 
by the operator from within the surgical field 10065, for 
example; and the second surgical instrument 10062 can reside 
outside the surgical field 10065. In certain instances, to avoid 
exiting the surgical field 10065, the operator may use the 
remote operating unit 10052 to remotely operate the second 
surgical instrument 10062 from within the surgical field 
10065, for example. In certain instances, the second surgical 
instrument 10062 may be a circular stapler, for example. The 
entire disclosure of U.S. Pat. No. 8,360,297, entitled SURGI 
CAL CUTTING AND STAPLING INSTRUMENT WITH 
SELF ADJUSTING ANVIL, which issued on Jan. 29, 2013, 
is incorporated by reference herein. 
0169. In various instances, the first surgical instrument 
10060 and/or the second surgical instrument 10062 may 
include communication activation inputs (not shown). In Such 
instances, actuating the communication activation inputs may 
be a precursory step to establishing communication between 
the first surgical instrument 10060 and the second surgical 
instrument 10062, for example; once communication is 
established, the operator may employ the remote operating 
unit 10052 to remotely control the second surgical instrument 
10062, for example. 
0170 In various instances, a Surgical system can include 
modular components that can be attached and/or combined 
together to form a Surgical instrument. In certain instances, 
the modular components can be designed, manufactured, pro 
grammed, and/or updated at different times and/or in accor 
dance with different software and/or firmware revisions and 
updates. For example, referring primarily to FIGS. 23 and 24, 
a Surgical instrument 100 can include a first modular compo 
nent 110, Such as a handle, for example, and a second modular 
component 120, such as a shaft 122 and an end effector 124, 
for example, which are described in greater detail herein. In 
various circumstances, the first modular component 110 and 
the second modular component 120 can be assembled 
together to form the modular surgical instrument 100 or at 
least a portion thereof. Optionally, a different modular com 
ponent may be coupled to the first modular component 110. 
Such as shaft having different dimensions and/or features than 
those of the second modular component 120, for example. In 
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various instances, the Surgical instrument can include addi 
tional modular components, such as a modular battery, for 
example. Components of the modular Surgical instrument 
100 can include a control system that is designed and config 
ured to control various elements and/or functions of the Sur 
gical instrument 100. For example, the first modular compo 
nent 110 and the second modular component 120 can each 
comprise a control system, and the control systems of each 
modular component 110, 120 can communicate and/or coop 
erate. In various instances, the first modular component 110 
may have been designed, manufactured, programmed, and/or 
updated at a different time and/or with different software 
and/or firmware than the second modular component 120, for 
example. 
0171 Referring now to FIG. 25, the assembled surgical 
system can include a first control system 150' and a second 
control system 150. The control systems 150', 150 can be in 
signal communication, for example. In various instances, the 
second modular component 120 can comprise the control 
system 150, for example, which can include a plurality of 
control modules 152. The control modules 152 can affect a 
Surgical function with and/or by an element or Subsystem of 
the surgical instrument 100, for example. The control mod 
ules 152 can affect a Surgical function based on a pre-pro 
grammed routine, operator input, and/or system feedback, for 
example. In various instances, the first modular component 
110 can also comprise a control system 150', for example, 
which can include a plurality of control modules 152'. The 
control system 150' and/or one of the control modules 152 of 
the first modular component 110 may be different than the 
control system 150 and/or one of the control modules 152 of 
the second modular component 120. Though the control sys 
tems 150 and 150' can be different, the control systems 150 
and 150' can be configured to control corresponding func 
tions. For example, the control module 152(a) and the control 
module 152(a) can both issue commands to firmware mod 
ules 158 to implement a firing stroke, for example. In various 
instances, one of the control systems 150, 150' and/or a con 
trol module 152, 152 thereof may include updated software 
and/or firmware and/or can have a more-recent effective date, 
as described in greater detail herein. 
0172 A control module 152, 152 can comprise software, 
firmware, a program, a module, and/or a routine, for example, 
and/or can include multiple software, firmware, programs, 
control modules, and/or routines, for example. In various 
circumstances, the control systems 150, 150' can include 
multiple tiers and/or levels of command. For example, the 
control system 150 can include a first tier 144 of control 
modules 152, a second tier 146 of control modules 152, 
and/or a third tier 148 of control modules 152. Control mod 
ules 152 of the first tier 144 can be configured to issue com 
mands to the control modules 152 of the second tier 146, for 
example, and the control modules 152 of the second tier 146 
can be configured to issue commands to the control modules 
152 of the third tier 148. In various instances, the control 
systems 150, 150' can include less than three tiers and/or more 
than three tiers, for example. 
(0173 Referring still to FIG. 25, the control module(s) 152 
in the first tier 144 can comprise high-level software, or a 
clinical algorithm 154. The clinical algorithm 154 can control 
the high-level functions of the surgical instrument 100, for 
example. In certain instances, the control module(s) 152 in 
the second tier 146 can comprise intermediate software, or 
framework module(s) 156, which can control the intermedi 
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ate-level functions of the surgical instrument 100, for 
example. In certain instances, the clinical algorithm 154 of 
the first tier 144 can issue abstract commands to the frame 
work module(s) 156 of the second tier 146 to control the 
surgical instrument 100. Furthermore, the control modules 
152 in the third tier 148 can comprise firmware modules 158, 
for example, which can be specific to a particular hardware 
component 160, or components, of the Surgical instrument 
100. For example, the firmware modules 158 can correspond 
to a particular cutting element, firing bar, trigger, sensor, 
and/or motor of the surgical instrument 100, and/or can cor 
respond to a particular Subsystem of the Surgical instrument 
100, for example. In various instances, a framework module 
156 can issue commands to a firmware module 158 to imple 
ment a Surgical function with the corresponding hardware 
component 160. Accordingly, the various control modules 
152 of the surgical system 100 can communicate and/or coop 
erate during a Surgical procedure. 
(0174 Referring still to FIG. 25, the control system 150 of 
the second component 120 can correspond to the control 
system 150' of the first component 110, and the various con 
trol modules 152 of the second component 120 can corre 
spond to the control modules 152 of the first component 110. 
Stated differently, each control module 152 can include a 
parallel, or corresponding control module 152', and both con 
trol modules 152 and 152 can be configured to perform 
identical, similar and/or related functions and/or to provide 
identical, similar and/or related commands. Referring still to 
FIG. 25, the control module 152a can correspond to the 
control module 152a". For example, the control modules 152a 
and 152a" can both control the firing stroke of a cutting ele 
ment; however, control module 152a can be configured to 
control a first cutting element design or model number and 
control module 152a' can be configured to control a different 
cutting element design or model number, for example. In 
other instances, the control module 152a can comprise a 
Software program and control module 152a can comprise an 
updated or revised version of the software program, for 
example. 
0.175. In various instances, the first component 110 of the 
surgical instrument 100 can include a clinical algorithm 154 
that is different than the clinical algorithm 154 of the second 
component 120. Additionally and/or alternatively, the first 
component 110 can include a framework module 156' that is 
different than a corresponding framework module 156 of the 
second component 120, and/or the first component 110 can 
include a firmware module 158' that is different than a corre 
sponding firmware module 158 of the second component 120. 
0176 In various instances, corresponding control mod 
ules 152, 152 can comprise different effective dates. A person 
having ordinary skill in the art will appreciate that the effec 
tive date of a control module 152, 152 can correspond to a 
date that the control module 152, 152 was designed, created, 
programmed, and/or updated, for example. The effective date 
of a control module can be recorded or stored in the program 
code of the control module, for example. In certain instances, 
a control module of the surgical instrument 100 can be out 
dated. Furthermore, an out-of-date, or less-recently updated, 
control module may be incompatible with, disjointed from, 
and/or disconnected from an up-to-date and/or more-recently 
updated, control module. Accordingly, in certain instances, it 
may be desirable to update out-of-date control modules to 
ensure proper and effective operation of the Surgical instru 
ment 100. 
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0177. In various instances, a modular component of the 
Surgical system can include a predetermined default, or mas 
ter, control system. In such instances, if the control systems of 
the assembled modular components are different, the default 
control system can update, overwrite, revise, and/or replace 
the non-default control systems. In other words, if corre 
sponding control modules are different, incompatible, or 
inconsistent, for example, the non-default control module can 
be updated and the default control module can be preserved. 
For example, if the handle 110 comprises the control system 
150', which is the non-default control system, and the shaft 
120 comprises the control system 150, which is the master 
control system, the control system 150' of the handle 110 can 
be updated based on the control system 150 of the shaft 120. 
0178. It may be desirable to program a shaft component 
120 of the surgical instrument to include the default control 
system in circumstances where shaft components are more 
frequently updated and/or modified than handle components. 
For example, if new generations and/or iterations of shaft 
components 120 are introduced more frequently than new 
generations and/or iterations of handle components 110, it 
may be advantageous to include a default, or master, control 
system in the shaft component 120 of the modular surgical 
instrument 100. Various circumstances described throughout 
the present disclosure relate to updating control modules of a 
handle component based on control modules of the shaft 
component; however, a person of skill in the art will readily 
appreciate that, in other contemplated circumstances, the 
control modules of the shaft component and/or a different 
modular component may be updated instead of or in addition 
to the control modules of the handle component. 
0179. In various instances, the surgical instrument 100 
(FIGS. 23 and 24) can compare the control module(s) 152 at 
each tier or level in the control system 150' to the control 
module(s) 152 at each corresponding tier or level in the con 
trol system 150. If the control modules 152 and 152 in cor 
responding tiers are different, a control system 150, 150' can 
update the non-default control module(s), for example. Refer 
ring to FIG. 26, at step 201, the control system 150 and/or the 
control system 150' can compare the control module(s) 152 
of the first tier 144 of the first component 110 to the control 
module(s) 152 of the first tier 144 of the second component 
120. Where the first tiers 144, 144 comprise high-level clini 
cal algorithms 154, 154', respectively, the control system 150 
and/or the control system 150' can compare the clinical algo 
rithms 154 and 154', for example. Furthermore, at step 203, if 
the control modules 152, 152 in the first tiers 144, 144' are 
different, the control system 150 and/or the control system 
150' can update the module(s) 152 of the first tier 144' with 
the default module(s) 152 of the first tier 144, for example. In 
various instances, the control system 150 can compare and/or 
update a control system and/or control modules and, in other 
circumstances, the control system 150' can compare and 
update a control system and/or control modules, for example. 
In various instances, one of the control systems 150, 150' can 
be configured to compare and/or update a control system 
and/or control modules and, in other instances, both control 
systems 150, 150' can be configured to compare and/or update 
a control system and/or control modules. 
0180. At step 205, the control system 150 and/or the con 

trol system 150' can compare the control modules 152 of the 
second tier 146' of the first component 110 to the control 
modules 152 of the second tier 146 of the second component 
120. For example, where the second tiers 146, 146' comprise 
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mid-level framework algorithms 156, 156', the control sys 
tems 150, 150' can compare the framework algorithms 156 
and 156', for example. At step 207, if the modules 152, 152 in 
the second tiers 146, 146' are different, the control systems 
150, 150' can update the control modules 152 of the second 
tier 146' with the default control modules 152 of the second 
tier 146. In various instances, though one or more of the 
control modules 152 in the second tier 146' can be the same 
as a corresponding module 152 in the second tier 146, all 
control modules 152 of the second tier 146' can be updated if 
any corresponding second tier modules 152, 152 are differ 
ent. In other instances, as described in greater detail herein, 
only the control module(s) 152 that is/are different than the 
corresponding module(s) 152 may be updated. 
0181. At step 209, the control systems 150 and/or the 
control system 150' can compare the control modules 152 of 
the third tier 148' of the first component 110 to the control 
modules 152 of the third tier 148 of the second component 
120. For example, where the third tiers 148, 148 comprise 
firmware modules 158, 158', the control system 150 and/or 
the control system 150' can compare the firmware modules 
158 and 158', for example. If the modules 152, 152 in the 
third tiers 148, 148 are different, the control system 150 
and/or the control system 150' can update the control modules 
152 of the third tier 148 with the default control modules 152 
of the third tier 148 at step 211. In various instances, though 
one or more of the control modules 152 in the third tier 148 
can be the same as a corresponding control module 152 in the 
third tier 148, all modules 152 of the third tier 148 can be 
updated if any corresponding third tier modules 152, 152 are 
different. In other instances, only the control module(s) 152 
that is/are different than the corresponding control module(s) 
152 may be updated, as described in greater detail herein. 
Referring still to FIG. 26, the first tier control modules 154, 
154' can be updated prior to the second tier control modules 
156, 156', for example, and the second tier control modules 
156,156 can be updated prior to the third tier control modules 
158, 158', for example. In other instances, as described in 
greater detail herein, the third tier control modules 158, 158 
can be updated prior to the second tier control modules 156, 
156', for example, and the second tier control modules 156, 
156' can be updated before the first tier control modules 154, 
154', for example. 
0182. As described above, the control system 150 and/or 
the control system 150' may compare the control system 150, 
150' and/or the control modules 152, 152 thereof prior to 
updating, replacing and/or overwriting an outdated control 
module 152, 152 and/or control systems 150, 150'. A reader 
will appreciate that this step can reduce the instrument startup 
time when software updates and/or upgrades are unnecessary 
or unmerited. Alternatively, the comparison steps 201, 205, 
and 209 could be eliminated, and the control systems 150, 
150' may automatically update, replace, revise and/or over 
write the control module(s) 152 of the first modular compo 
nent 110 and/or specific, predetermined control module(s) 
152 of the first modular component 110, for example. 
0183. In various instances, the control modules 152, 152 
can be compared and updated on a tier-by-tier basis and, in 
other instances, the control systems 150, 150' can be com 
pared and updated on a system-by-system basis. In still other 
instances, the control modules 152, 152 can be updated on a 
module-by-module basis. For example, referring now to FIG. 
27, at step 221, a third tier module 158' of the first control 
system 150' can be compared to a corresponding third tier 
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module 158 of the second control system 150. In various 
instances, the effective date of the third tier module 158' can 
be compared to the effective date of the corresponding third 
tier module 158. Moreover, the control system 150 and/or the 
control system 150' can determine if the effective date of the 
third tier module 158' postdates the effective date of the third 
tier module 158. If the third tier module 158' is newer than the 
third tier module 158, for example, the third tier module 158' 
can be preserved at step 225. Conversely, if the third tier 
module 158 is not newer than the third tier module 158, i.e., 
the third tier module 158 predates the corresponding third tier 
module 158 or the third tier module 158 and the correspond 
ing third tier module 158' have the same effective date, the 
third tier module 158' can be updated, replaced, revised, and/ 
or overwritten by the corresponding third tier module 158, for 
example. Furthermore, in various instances, steps 221 and 
either 223 or 225 can be repeated for each module 158, 158' 
in the third tier of the control systems 150, 150'. Accordingly, 
the modules 158' in the third tier 148 may be updated on a 
module-by-module basis, and in various instances, only out 
dated modules 158' can be updated and/or overwritten, for 
example. 
0184 Referring still to FIG. 27, after all third tier modules 
158, 158' have been compared and possibly updated, the 
control systems 150, 150' can progress to step 227. At step 
227, the control system 150 and/or the control system 150' 
can confirm that a third tier module 158' of the first control 
system 150' is connected and/or in proper communication 
with a second tier module 156' of the control system 150'. For 
example, in circumstances where the third tier module 158 
was updated at step 223, the second tier module 156" may be 
disconnected from the updated third tier module 158". If the 
third tier module 158' is disconnected from the second tier 
module 156', for example, the second tier module 156' can be 
updated, replaced, revised, and/or overwritten at step 229. 
The second tier module 156' can be replaced by the corre 
sponding second tier module 156 of the second control sys 
tem 150, for example. Conversely, if the third tier module 158' 
is properly connected and/or in communication with the sec 
ond tier module 156', the second tier module 156' can be 
preserved. Furthermore, in various instances, steps 227 and 
either 229 or 231 can be repeated for each module 158, 158' 
in the third tier of the control systems 150, 150'. Accordingly, 
the modules 156 in the second tier 146' may be updated on a 
module-by-module basis, and in various instances, only dis 
connected modules 156' can be updated or overwritten, for 
example. 
0185. After updating any outdated third tier modules 158' 
(steps 221 and 223) and ensuring all updated third tier mod 
ules 158', if any, are connected to the appropriate second tier 
module 156' on the first modular component 110 (steps 227, 
229, and 231), the control systems 150, 150' can progress to 
step 233, wherein the first tier module 154" of the first control 
system 150' can be compared to a corresponding first tier 
module 154 of the second control system 150. If the first tier 
modules 154, 154' are the same, the updating and/or revising 
process can be complete. Conversely, if the first tier modules 
154, 154' are different, the first tier module 154" of the first 
control system 150' can be updated, replaced, revised, and/or 
overwritten by the first tier module 154 of the second control 
system 150. 
0186. As described herein, the software and/or firmware 
modules of the modular components 110, 120 can be updated, 
revised, and/or replaced on a module-by-module, tier-by-tier, 
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and/or system-by-system basis. In certain instances, the 
updating and/or revision process can be automatic when the 
modular components are attached and/or operably coupled. 
In other circumstances, an operator of the Surgical instrument 
100 can initiate or trigger the updating and/or revision process 
described herein. 

0187. In various instances, a modular Surgical instrument, 
such as the modular surgical instrument 100 (FIGS. 23 and 
24), for example, can include a microcontroller in signal 
communication with an engagement sensor and a display. In 
various instances, the engagement sensor can detect the rela 
tive positioning of modular components of the Surgical sys 
tem. Referring again to FIGS. 23 and 24, where the first 
modular component 110 comprises a handle and the second 
modular component 120 comprises a shaft, for example, an 
engagement sensor can detect whether the shaft 120 is 
engaged with and/or operably coupled to the handle 110. In 
various instances, the shaft 120 can be moveable between 
engagement with the handle 110 (FIG. 23) and disengage 
ment from the handle 110 (FIG. 24). 
0188 Referring primarily to FIGS. 28(A) and 28(B), an 
engagement sensor. Such as the engagement sensor 602, for 
example, can be in signal communication with a microcon 
troller, such as the microcontroller 604, for example, of a 
Surgical system. In various instances, the engagement sensor 
602 can detect whether the modular components 110, 120 are 
engaged or disengaged, for example, and can communicate 
the engagement or lack thereof to the microcontroller 604, for 
example. When the engagement sensor 602 indicates that the 
shaft 120 is engaged with the handle 110, for example, the 
microcontroller 604 can permit a surgical function by the 
modular surgical instrument 100 (FIG. 23). If the modular 
components 110, 120 are operably coupled, for example, an 
actuation of the firing trigger 112 (FIG. 23) on the handle 110 
can affect, or at least attempt to affect, a firing motion in the 
shaft 120, for example. Conversely, if the engagement sensor 
602 indicates that the shaft 120 is disengaged from the handle 
110, the microcontroller 604 can prevent a surgical function. 
For example, if the modular components 110, 120 are discon 
nected, an actuation of the firing trigger 612 may not affect, or 
not attempt to affect, a firing motion in the shaft 120. 
0189 In various instances, the modular surgical instru 
ment 100 can include a display, such as the display 606 (FIG. 
28(B)), for example. The display 606 can be integrated into 
one of the modular components 110, 120 of the surgical 
instrument 100 and/or can be external to the modular com 
ponents 110, 120 and in signal communication with the 
microcontroller 604 of the surgical instrument 100. In various 
instances, the microcontroller 604 can communicate the 
information detected by the engagement sensor 602 to the 
display 606. For example, the display 606 can depict engage 
ment and/or non-engagement of the modular components 
110, 120. Moreover, in various instances, the display 606 can 
provide instructions and/or guidance regarding how to (a) 
properly attach, couple, and/or engage the disengaged com 
ponents 110, 120 of the surgical instrument 100, and/or how 
to (b) properly un-attach, decouple, and/or disengage the 
engaged components 110, 120 of the surgical instrument 100. 
Referring again to FIG. 28(A), in various instances, the 
engagement sensor 604 can comprise a Hall Effect Switch, 
and in other instances, the engagement sensor can comprise a 
different and/or additional sensor and/or switch, for example. 
0190. In certain circumstances, the engagement sensor 
604 can detect the degree of engagement between modular 
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components of a Surgical instrument. In instances where the 
first component comprises the handle 110, for example, and 
the second component comprises the shaft 120, for example, 
the handle 110 and the shaft 120 can move between a disen 
gaged position, a partially-engaged position, and an engaged 
position. The partially-engaged position can be intermediate 
the disengaged position and the engaged position, for 
example, and there may be multiple partially-engaged posi 
tions intermediate the engaged position and the disengaged 
position, for example. In various instances, the engagement 
sensor 604 can include a plurality of sensors, which can detect 
the partially-engaged position(s) of the components 110, 120. 
For example, the engagement sensor 606 can comprise a 
plurality of sensors and/or electrical contacts, for example, 
which can be staggered along an attachment portion of at least 
one of the modular components 110, 120, for example. In 
certain instances, the engagement sensor(s) 604 can comprise 
a Hall Effect sensor, for example. 
0191 In certain instances, referring primarily to FIGS. 
29(A) and 29(B), the surgical system 100 can include mul 
tiple sensors in signal communication with a microcontroller, 
such as the microcontroller 614, for example. The multiple 
sensors can include a first sensor 612 (FIG.29(A)), which can 
detect the presence of the first component 120, and can com 
municate the presence of the first component 120 to the 
microcontroller 614, for example. In various instances, the 
first sensor 612 may not detect and/or communicate the 
degree of engagement between the first component 110 and 
the second component 120, for example. In various instances, 
a second sensor 613 (FIG. 29(A)) can also be in signal com 
munication with the microcontroller 614. The second sensor 
613 can detect the degree of engagement between the modu 
lar components 110, 120, for example. 
0.192 Similar to the control system depicted in FIGS. 
28(A) and 28(B), the microcontroller 614 can issue com 
mands based on the feedback received from the sensors 612 
and 613, and/or can be in signal communication with a dis 
play to display the feedback and/or otherwise communicate 
with an operator of the Surgical system. For example, the 
microcontroller 614 can prevent a Surgical function until the 
modular components 110, 120 are in the engaged position, 
and can prevent a Surgical function when the modular com 
ponents 110, 120 are partially-engaged, for example. Further 
more, the microcontroller 614 can communicate the informa 
tion detected by the engagement sensor to a display. For 
example, the display can depict engagement, partial-engage 
ment and/or non-engagement of the modular components 
110, 120. Moreover, in various instances, the display can 
provide instructions and/or guidance regarding how to prop 
erly attach, couple, and/or engage disengaged and/or par 
tially-engaged components 110, 120 of the Surgical instru 
ment, for example. 
0193 In various instances, a Surgical instrument can 
include a microprocessor Such as the microprocessor 604 
(FIGS. 28(A) and 28(B)) or 614 (FIGS. 29(A) and 29(B)), for 
example, which can be in signal communication with a 
memory chip or memory unit. The microprocessor can com 
municate data and/or feedback detected and/or calculated by 
the various sensors, programs, and/or circuits of the Surgical 
instrument to the memory chip, for example. In various 
instances, recorded data can relate to the time and/or duration 
of the Surgical procedure, as well as the time and/or duration 
of various functions and/orportions of the Surgical procedure, 
for example. Additionally or alternatively, recorded data can 
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relate to conditions at the treatment site and/or conditions 
within the Surgical instrument, for example. In certain 
instances, recordation of data can be automatic and, in other 
instances, the microprocessor may not record data unless 
and/or until instructed to record data. For example, it may be 
preferable to record data during a Surgical procedure, main 
tain or store the recorded data in the memory chip, and/or 
transfer the recorded data to a secure site. In other circum 
stances, it may be preferable to record data during a Surgical 
procedure and delete the recorded data thereafter, for 
example. 
0.194. A surgical instrument and/or microcontroller 
thereof can comprise a data storage protocol. The data storage 
protocol can provide rules for recording, processing, storing, 
transferring, and/or deleting data, for example. In various 
instances, the data storage protocol can be preprogrammed 
and/or updated during the lifecycle of the Surgical instrument. 
In various instances, the data storage protocol can mandate 
deletion of the recorded data after completion of a surgical 
function and/or Surgical operation and, in other instances, the 
data storage protocol can mandate deletion of the recorded 
data after the elapse of a predefined period of time. For 
example, recorded data can be deleted, inaccordance with the 
data storage protocol, one minute, one hour, one day, one 
week, one month or one year after the Surgical function. The 
predefined period of time can be any Suitable and appropriate 
period permitted by the circumstances. 
0.195. In certain circumstances, the data storage protocol 
can mandate deletion of the recorded data after a predefined 
number of Surgical functions, such as firing strokes, for 
example. In still other instances, the data storage protocol can 
mandate deletion of the recorded data when the surgical 
instrument is powered off. For example, referring to FIG. 31, 
if the surgical instrument is powered off, the microcontroller 
can proceed to step 709, wherein the microcontroller can 
determine if an error or major issue. Such as an instrument, 
component or Subsystem failure, for example, occurred dur 
ing the Surgical procedure. In various instances, if an error is 
detected, the microcontroller can proceed to step 713, 
wherein the data can be stored in the memory chip, for 
example. Moreover, in certain instances, if an error is not 
detected, the microcontroller can proceed to step 711, 
wherein the data can be deleted, for example. In other 
instances, the data storage protocol may not comprise the step 
709, and the data storage protocol can continue without 
checking for a major error or failure, for example. 
0196. In still other instances, the data storage protocol can 
mandate deletion of the recorded data after a predefined 
period of inactivity or stillness of the surgical instrument. For 
example, if the Surgical instrument is set down and/or put into 
storage, the data storage protocol can mandate deletion of the 
recorded data after the surgical instrument has been still or 
idle for a predefined period of time. The requisite period of 
stillness can be one minute, one hour, one day, one week, one 
month, or one year, for example. The predefined period of 
stillness can be any Suitable and appropriate period permitted 
by the circumstances. In various instances, the Surgical instru 
ment can include an accelerometer, for example, which can 
detect movement and stillness of the Surgical instrument. 
Referring again to FIG. 31, when the surgical instrument has 
not been powered offat step 701, the accelerometer can be set 
to detect movement of the Surgical instrument. If movement is 
detected at step 703, prior to lapsing of the predefined idle 
period at step 707, the predefined idle time count can be 
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restarted at step 705. Conversely, if movement is not detected 
by the accelerometer prior to lapsing of the predefined idle 
period at step 707, the microprocessor can proceed to step 
709, for example. In other circumstances, the microprocessor 
can proceed directly to step 711 or 713, depending on the data 
storage protocol, without checking for an instrument error or 
failure, for example. 
0.197 As described herein, the data storage protocol can 
include one of more default rules for deleting recorded data. 
In certain instances, however, it may be desirable to override 
the default rule or procedure. For example, for research and/ 
or development purposes, it may be desirable to store 
recorded data for a longer period of time. Additionally or 
alternatively, it may be desirable to store recorded data for 
teaching and/or investigative purposes. Moreover, in various 
instances, the data storage protocol may not include an error 
checking step and, in Such instances, it may be desirable to 
override the data storage protocol and ensure storage of data 
when the operator detects or Suspects an error and/oranomaly 
during a Surgical procedure, for example. The recovered data 
can facilitate review of the procedure and/or a determination 
of the cause of the error, for example. In various instances, a 
key or input may be required to overcome or override the 
standard data storage protocol. In various instances, the key 
can be entered into the Surgical instrument and/or a remote 
storage device, and can be entered by an operator and/or user 
of the Surgical instrument, for example. 
0198 In various instances, a surgical system may prompt 
the user or instrument operator to select either data deletion or 
data storage for each Surgical procedure or function. For 
example, the data storage protocol may mandate Solicitation 
of instructions from the user, and may command Subsequent 
action in accordance with the user's instructions. The Surgical 
system may solicit instructions from the user upon the occur 
rence of a particular trigger event, such as powering down of 
the instrument, the elapse of a predefined period of time, or 
the completion of a particular Surgical function, for example. 
0199. In certain instances, the surgical system can request 
input from a user when the Surgical instrument is powered 
down, for example. Referring to FIG.30, whenauser initiates 
powering off of a Surgical instrument at step 801, for example, 
the Surgical system can request data storage instructions from 
the user. For example, at step 803, a display of the surgical 
system canask, “KEEPDATAY/N?” In various instances, the 
microcontroller of the Surgical system can read the user input 
at step 805. If the user requests storage of the data, the micro 
controller can proceed to step 809, wherein the data is stored 
in a memory unit or memory chip of the Surgical system. If the 
user requests deletion of the data, the microcontroller can 
proceed to step 811, wherein the data is erased. In various 
instances, the user may not enter input. In Such instances, the 
data storage protocol can mandate a particular process at step 
813. For example, the data storage protocol may mandate 
“Process I”, “Process II'', or an alternative process, for 
example. In certain instances, “Process I can command the 
deletion of data at step 813(a), and “Process II can command 
the storage of data at step 813(b), for example. In various 
circumstances, the user can provide instructions to the Surgi 
cal instrument before instruction have been solicited, for 
example. Additionally or alternatively, a display associated 
with the Surgical system can request instruction from the user 
prior to initiating the Surgical function and/or at different 
time(s) during instrument use, for example. 

20 
Oct. 1, 2015 

0200. If data is stored in the memory of the surgical instru 
ment, the data can be securely stored. For example, a code or 
key may be required to access the stored data. In certain 
instances, the access key can comprise an identification code. 
For example, the identification code can be specific to the 
operator, user, or owner of the Surgical instrument. In Such 
instances, only an authorized person can obtain a licensed 
identification code, and thus, only authorized personnel can 
access the stored data. Additionally or alternatively, the 
access key can be specific to the instrument and/or can be a 
manufacturer's code, for example. In certain instances, the 
access key can comprise a secure server, and data can be 
transferred and/or accessed by an approved Bluetooth and/or 
radio frequency (RF) transmission, for example. In still other 
circumstances, the access key can comprise a physical key, 
Such as memory key and/or a data exchange port connector, 
which can be physically coupled to a data exchange port of 
the Surgical instrument. In Such instances, the access key can 
be preprogrammed to obtain access to the secure data, and to 
securely store and/or transfer the data, for example. In various 
circumstances, an access key can correspond to a specific 
Surgical instrument, for example. 
0201 In various instances, data extraction from the 
memory device of a Surgical instrument can be restricted by 
various security measures. In certain instances, the memory 
device of the Surgical instrument can comprise a secure data 
connection or data exchange port. For example, the data 
exchange port can have a proprietary geometry or shape, and 
only authorized personnel can obtain a corresponding port 
key designed and structured to fit the proprietary geometry or 
shape, for example. In various instances, the data exchange 
port can comprise a mechanical lock, which can comprise a 
plug, a plurality of pins, and/or a plurality of springs, for 
example. In various instances, a physical key or extraction 
device can unlock the mechanical lock of the data exchange 
port. For example, the physical key can contact the plurality 
of pins, deform the plurality of springs, and/or bias the plug 
from a locked orientation to an unlocked orientation to unlock 
the data exchange port, for example. 
0202 In various instances, the data exchange port can 
comprise at least one connection pin, which can be biased 
and/or held in a first position. When a physical key is inserted 
into and/or engages the data exchange port, the physical key 
can bias the connection pin from the first position to a second 
position, for example. In various instances, the first position 
can comprise a retracted position, for example, and the sec 
ond position can comprise an extended position, for example. 
Moreover, when the connection pin is moved to the second 
position, the connection pin can operably interface with a data 
connection port in the physical key, for example. Accord 
ingly, the data exchange port of the memory device can move 
into signal communication with the data exchange port of the 
physical key via the connection pin, for example, Such that 
data can be exchanged and/or transferred therebetween. In 
various instances, the physical key can comprise a modular 
component, for example, which can be configured to remov 
ably attach to the modular Surgical instrument. In certain 
instances, the physical key can replace or mimic a modular 
component 110, 120 of a surgical instrument 100 (FIGS. 23 
and 24). For example, the physical key can attach to an attach 
ment portion of the handle 110 in lieu of a shaft attachment 
120, for example, for the transfer of data from a memory 
device in the handle 120. 
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0203 Additionally or alternatively, the key or extraction 
device can comprise a security token. In various instances, the 
data exchange port can be encrypted, for example, and/or the 
key can provide information or codes to the data exchange 
port to verify that the key is authorized and/or approved to 
extract data from the data exchange port. In certain circum 
stances, the key can comprise a specialized data reader, for 
example, and data can be transferred via an optical data trans 
mission arrangement, for example. 
0204 Referring now to FIGS. 32(A)-32(C), before data 
access is granted to a proposed data reader, the data reader 
may need to be verified and/or confirmed by the surgical 
instrument. For example, the proposed data reader can 
request and read a checksum value of the Surgical instrument 
at step 821. As depicted in the surgical instrument flowchart 
depicted in FIG. 32(C), the surgical instrument can first 
receive the proposed data reader request at Step 841, and can 
then send the checksum value to the proposed data reader at 
step 843. Referring again to FIG. 32(A), at step 823, the 
proposed data reader can calculate or determine an appropri 
ate return code based on the checksum value provided by the 
Surgical instrument. The proposed data reader can have 
access to a code table, for example, and, if the proposed data 
reader is appropriately attempting to access the data, the 
appropriate return code can be available in the code table. In 
Such instances, the proposed data reader can pull or calculate 
the return code at step 823 and can send the return code to the 
surgical instrument at step 825. Referring again to FIG. 
32(C), upon receiving the return code from the proposed data 
reader at step 845, the surgical instrument can verify that the 
return code is correct at step 847. If the code is incorrect, the 
microprocessor of the Surgical instrument can proceed to step 
849, for example, and the surgical instrument can be shut 
down, or access to the stored data can be otherwise denied. 
However, if the code is correct, the microprocessor can pro 
ceed to step 851, for example, and the Surgical instrument can 
provide data access to the proposed data reader. For example, 
the data can be securely transferred to the data reader at step 
851. Thereafter, at step 827 (FIG. 32(A)), the proposed data 
reader can read the data from the Surgical instrument, for 
example. In various instances, the transferred data can be 
encrypted, for example, and the data reader may need to 
decrypt the unintelligible data prior to reading it, for example. 
0205 Referring primarily to FIG. 32(B), an alternate data 
extraction security method can be similar to the method 
depicted in FIG.32(A), for example, and can also require the 
consideration of a reader-specific code. Although the reader 
can read the checksum of the device at step 831 and the return 
code can be based on the checksum, in various circumstances, 
the proposed data reader can have a reader-specific code, and 
the appropriate return code from the code table can be based 
on the reader-specific code. For example, the proposed data 
reader can consider the reader-specific code at step 832, and 
can determine the appropriate return code at step 833 based 
on the reader-specific code and the code table, for example. 
The proposed data reader can provide the reader-specific code 
and the return code to the surgical instrument at step 835, for 
example. In Such instances, referring again to FIG. 32(C), the 
microcontroller of the Surgical instrument can verify the 
return code and reader-specific code, at step 845. Moreover, if 
these codes are correct, the Surgical instrument can provide 
access to the proposed data reader. Thereafter, at step 827, the 
proposed data reader can read the data from the Surgical 
instrument, for example. If one or both of the codes are 
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incorrect, the Surgical instrument can prevent the reader from 
reading the data. For example, the Surgical instrument can 
shut down or otherwise restrict the transfer of data to the 
reader. 

0206 Referring now to FIG. 33, in various instances, a 
Surgical system can comprise a Surgical instrument 1600. 
which can be formed from a plurality of modular compo 
nents. As described in greater detail herein, a handle compo 
nent can be compatible with a plurality of different shaft 
components, for example, and the handle component and/or 
the shaft components can be reusable, for example. More 
over, a microcontroller of the surgical instrument 1600 can 
include a locking circuit, for example. In various instances, 
the locking circuit can prevent actuation of the Surgical instru 
ment until the locking circuit has been unlocked, for example. 
In various circumstances, the operator can enter a temporary 
access code into the Surgical system to unlock the locking 
circuit of the microcontroller, for example. 
0207. In various circumstances, the operator can purchase 
or otherwise obtain the temporary access code for entering 
into the Surgical system. For example, the instrument manu 
facturer or distributor can offer access codes for sale, and Such 
access codes can be required in order to unlock, and thus use, 
the Surgical instrument 1660. In various instances, the access 
code can unlock the locking circuit for a predefined period of 
time. The instrument manufacturer or distributor can offer 
different durations of use for purchase, and the user can select 
and purchase or acquire, a desired or preferable duration of 
use. For example, the user may acquire ten minutes of use, 
one hour of use, or one day of use. In other instances, addi 
tional and/or different suitable periods of use can be offered 
for sale or authorization. In various instances, after the 
acquired period of use expires, the locking circuit can be 
relocked. In other instances, an access code can unlock the 
locking circuit for a predefined number of Surgical functions. 
For example, a user may purchase or otherwise obtain a single 
instrument firing or multiple firings, for example. Moreover, 
after the user has fired the instrument the purchased or autho 
rized number of times, the locking circuit can be relocked. In 
still other instances, an access code can permanently unlock 
the locking circuit, for example. 
0208. In various instances, the operator can enter the tem 
porary access code directly into the Surgical system via a 
keypad or other Suitable input arrangement. In other 
instances, the locking circuit can be unlocked by coupling a 
nonvolatile memory unit to the surgical instrument 1600, 
wherein the nonvolatile memory unit comprises a prepro 
grammed access code. In various instances, the nonvolatile 
memory unit can be loaded into a battery 1650 of the surgical 
instrument 1660, for example. Moreover, the nonvolatile 
memory unit can be reloaded and/or replaced. For example, 
the user can purchase replacement nonvolatile memory units. 
Additionally or alternatively, new codes can be purchased and 
uploaded to the nonvolatile memory unit, for example, after 
the previously-obtained access codes expire or lapse. In Vari 
ous instances, new codes can be loaded onto the nonvolatile 
memory unit when the battery 1650 is coupled to a power 
source and/or external computer 1670, for example. 
0209. In other instances, the temporary access code can be 
entered into an external or remote access code input. Such as 
a display screen, computer, and/or heads up display. For 
example, a temporary access code can be purchased via a 
computer 1660, and can be transmitted to a radio frequency 
(RF) device 1680 coupled to the computer 1660. In various 
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instances, the Surgical instrument 1600 can comprise a 
receiver or antenna, which can be in signal communication 
with the radio frequency device 1680, for example. In such 
instances, the radio frequency device 1680 can transmit the 
acquired temporary access code(s) to the Surgical instrument 
1600 receiver, for example. Accordingly, the locking circuit 
can be unlocked, and the operator can use the Surgical instru 
ment 1600 for the purchased time period and/or number of 
Surgical functions, for example. 
0210. In various instances, a modular Surgical instrument 
may be compatible with an external display for depicting data 
and/or feedback from the Surgical instrument. For example, 
the Surgical instrument can comprise an instrument display 
for displaying feedback from the Surgical procedure. In vari 
ous instances, the instrument display can be positioned on the 
handle of the instrument, for example. In certain instances, 
the instrument display can depicta video feed viewed from an 
endoscope, for example. Additionally or alternatively, the 
display can detect sensed, measured, approximated, and/or 
calculated characteristics of the Surgical instrument, Surgical 
operation, and/or Surgical site, for example. In various 
instances, it may be desirable to transmit the feedback to an 
external display. The external display can provide an enlarged 
view of the duplicated and/or reproduced feedback, for 
example, which can allow multiple operators and/or assis 
tants to simultaneously view the feedback. In various 
instances, it may be desirable to select the Surgical instrument 
for connection to the external display, for example, and, in 
other instances, the selection of a surgical instrument may be 
automatic. 

0211 Referring to FIG. 34, an external display 1700 can 
depict an end effector 1720 of a surgical instrument and/or the 
surgical site, for example. The external display 1700 can also 
depict feedback and/or data sensed and/or measured by the 
Surgical instrument, for example. In various instances, the 
external display 1700 can duplicate feedback provided on the 
display of the Surgical instrument. In certain circumstances, 
the Surgical instrument can automatically connect with the 
external display 1700 and/or a wireless receiver in signal 
communication with the external, or operating room, display 
1700, for example. In such instances, an operator can be 
notified if multiple Surgical instruments are attempting to 
connect to the external display 1700. As described herein, the 
operator can select the desired Surgical instrument(s) from a 
menu on the external display 1700, for example. In still other 
instances, the operator can select the desired Surgical instru 
ment by providing an input to the Surgical instrument. For 
example, the operator can issue a command, control 
sequence, or input a code to select the Surgical instrument. In 
various instances, the operator may complete a specific con 
trol sequence with the Surgical instrument to select that Sur 
gical instrument. For example, the operator may power on the 
Surgical instrument and, within a predefined period of time, 
hold down the reverse button for a predefined period of time, 
for example, to select the Surgical instrument. When an instru 
ment is selected, the feedback on the selected instrument 
display can be rebroadcast or duplicated on the external dis 
play 1700, for example. 
0212. In certain instances, the Surgical system can include 
a proximity sensor. For example, the external display and/or 
wireless receiver can comprise a proximity sensor, which can 
detect when a Surgical instrument is brought within a pre 
defined range thereof. Referring primarily to FIGS. 35 and 
36, when the display 1700 and/or wireless receiver detect a 
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Surgical instrument, the display can notify the user. In certain 
circumstances, the display and/or wireless receiver may 
detect multiple surgical instruments. Referring to FIG.35, the 
display 1700 can include a non-obtrusive notification 1704, 
for example, which can communicate to the user that a Sur 
gical instrument, or multiple Surgical instruments, have been 
detected in the proximity of the display 1700. Accordingly, 
using the controls for the display 1700, such as a computer, 
for example, the user can click the notification 1704 to open 
the menu 1706 of instrument selections (FIG. 36). The menu 
1706 can depict the available surgical instruments, for 
example, and the user can select the preferred Surgical instru 
ment for broadcasting on the display 1700. For example, the 
menu 1706 can depict the serial numbers and/or names of the 
available Surgical instruments. 
0213. In certain instances, the selected surgical instrument 
can provide feedback to the operator to confirm its selection. 
For example, the selected Surgical instrument can provide 
auditory or haptic feedback, for example. Additionally, the 
selected Surgical instrument can broadcast at least a portion of 
its feedback to the external display 1700. In certain instances, 
the operator can select multiple Surgical instruments and the 
display 1700 can be shared by the selected surgical instru 
ments. Additionally or alternatively, the operating room can 
include multiple displays and at least one Surgical instrument 
can be selected for each display, for example. Various Surgical 
system features and/or components are further described in 
U.S. patent application Ser. No. 13/974,166, filed Aug. 23. 
2013, and titled FIRING MEMBER RETRACTION 
DEVICES FOR POWERED SURGICAL INSTRUMENTS, 
which is hereby incorporated by reference in its entirety. 
0214. The entire disclosures of: 
0215 U.S. Pat. No. 5,403,312, entitled ELECTROSUR 
GICAL HEMOSTATIC DEVICE, which issued on Apr. 4, 
1995; 
0216 U.S. Pat. No. 7,000,818, entitled SURGICAL STA 
PLING INSTRUMENT HAVING SEPARATE DISTINCT 
CLOSING AND FIRING SYSTEMS, which issued on Feb. 
21, 2006; 
0217 U.S. Pat. No. 7,422,139, entitled MOTOR 
DRIVEN SURGICAL CUTTING AND FASTENING 
INSTRUMENT WITH TACTILE POSITION FEEDBACK, 
which issued on Sep. 9, 2008; 
0218 U.S. Pat. No. 7,464,849, entitled ELECTRO-ME 
CHANICAL SURGICAL INSTRUMENT WITH CLO 
SURE SYSTEM AND ANVIL ALIGNMENT COMPO 
NENTS, which issued on Dec. 16, 2008: 
0219 U.S. Pat. No. 7,670,334, entitled SURGICAL 
INSTRUMENT HAVING AN ARTICULATING END 
EFFECTOR, which issued on Mar. 2, 2010; 
0220 U.S. Pat. No. 7,753,245, entitled SURGICAL STA 
PLING INSTRUMENTS, which issued on Jul. 13, 2010; 
0221 U.S. Pat. No. 8,393,514, entitled SELECTIVELY 
ORIENTABLE IMPLANTABLE FASTENER CAR 
TRIDGE, which issued on Mar. 12, 2013; 
0222 U.S. patent application Ser. No. 1 1/343,803, 
entitled SURGICAL INSTRUMENT HAVING RECORD 
ING CAPABILITIES: 
0223 U.S. patent application Ser. No. 12/031.573, 
entitled SURGICAL CUTTING AND FASTENING 
INSTRUMENT HAVING RF ELECTRODES, filed Feb. 14, 
2008; 
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0224 U.S. patent application Ser. No. 12/031,873, 
entitled END EFFECTORS FOR A SURGICAL CUTTING 
AND STAPLING INSTRUMENT, filed Feb. 15, 2008, now 
U.S. Pat. No. 7,980,443 
0225 U.S. patent application Ser. No. 12/235,782, 
entitled MOTOR-DRIVEN SURGICAL CUTTING 
INSTRUMENT, now U.S. Pat. No. 8,210,411; 
0226 U.S. patent application Ser. No. 12/249,117, 
entitled POWERED SURGICAL CUTTING AND STA 
PLING APPARATUS WITH MANUALLY RETRACT 
ABLE FIRING SYSTEM, now U.S. Patent Application Pub 
lication No. 2010/0089970; 
0227 U.S. patent application Ser. No. 12/647,100, 
entitled MOTOR-DRIVEN SURGICAL CUTTING 
INSTRUMENT WITH ELECTRIC ACTUATOR DIREC 
TIONAL CONTROL ASSEMBLY, filed Dec. 24, 2009: 
0228 U.S. patent application Ser. No. 12/893,461, 
entitled STAPLE CARTRIDGE, filed Sep. 29, 2012, now 
U.S. Patent Application Publication No. 2012/0074198: 
0229 U.S. patent application Ser. No. 13/036,647, 
entitled SURGICAL STAPLING INSTRUMENT, filed Feb. 
28, 2011, now U.S. Patent Application Publication No. 2011/ 
0226837; 
0230 U.S. patent application Ser. No. 13/118,241, 
entitled SURGICAL STAPLING INSTRUMENTS WITH 
ROTATABLE STAPLE DEPLOYMENT ARRANGE 
MENTS, now U.S. Patent Application Publication No. 2012/ 
0298719; 
0231 U.S. patent application Ser. No. 13/524,049, 
entitled ARTICULATABLE SURGICAL INSTRUMENT 
COMPRISINGA FIRING DRIVE, filed on Jun. 15, 2012: 
0232 U.S. patent application Ser. No. 13/800,025, 
entitled STAPLE CARTRIDGE TISSUE THICKNESS 
SENSOR SYSTEM, filed on Mar. 13, 2013; 
0233 U.S. patent application Ser. No. 13/800,067, 
entitled STAPLE CARTRIDGE TISSUE THICKNESS 
SENSOR SYSTEM, filed on Mar. 13, 2013; 
0234 U.S. Patent Application Pub. No. 2007/0175955, 
entitled SURGICAL CUTTING AND FASTENING 
INSTRUMENT WITH CLOSURE TRIGGER LOCKING 
MECHANISM, filed Jan. 31, 2006; and 
0235 U.S. Patent Application Publication No. 2010/ 
0264194, entitled SURGICAL STAPLING INSTRUMENT 
WITH AN ARTICULATABLE END EFFECTOR, filed Apr. 
22, 2010, are hereby incorporated by reference herein. 
0236. In accordance with various embodiments, the surgi 
cal instruments described herein may comprise one or more 
processors (e.g., microprocessor, microcontroller) coupled to 
various sensors. In addition, to the processor(s), a storage 
(having operating logic) and communication interface, are 
coupled to each other. 
0237 As described earlier, the sensors may be configured 
to detect and collect data associated with the Surgical device. 
The processor processes the sensor data received from the 
sensor(s). 
0238. The processor may be configured to execute the 
operating logic. The processor may be any one of a number of 
single or multi-core processors known in the art. The storage 
may comprise Volatile and non-volatile storage media con 
figured to store persistent and temporal (working) copy of the 
operating logic. 
0239. In various embodiments, the operating logic may be 
configured to process the collected biometric associated with 
motion data of the user, as described above. In various 
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embodiments, the operating logic may be configured to per 
form the initial processing, and transmit the data to the com 
puter hosting the application to determine and generate 
instructions. For these embodiments, the operating logic may 
be further configured to receive information from and provide 
feedback to a hosting computer. In alternate embodiments, 
the operating logic may be configured to assume a larger role 
in receiving information and determining the feedback. In 
either case, whether determined on its own or responsive to 
instructions from a hosting computer, the operating logic may 
be further configured to control and provide feedback to the 
USC. 

0240. In various embodiments, the operating logic may be 
implemented in instructions Supported by the instruction set 
architecture (ISA) of the processor, or in higher level lan 
guages and compiled into the Supported ISA. The operating 
logic may comprise one or more logic units or modules. The 
operating logic may be implemented in an object oriented 
manner. The operating logic may be configured to be 
executed in a multi-tasking and/or multi-thread manner. In 
other embodiments, the operating logic may be implemented 
in hardware Such as a gate array. 
0241. In various embodiments, the communication inter 
face may be configured to facilitate communication between 
a peripheral device and the computing system. The commu 
nication may include transmission of the collected biometric 
data associated with position, posture, and/or movement data 
of the user's body part(s) to a hosting computer, and trans 
mission of data associated with the tactile feedback from the 
host computer to the peripheral device. In various embodi 
ments, the communication interface may be a wired or a 
wireless communication interface. An example of a wired 
communication interface may include, but is not limited to, a 
Universal Serial Bus (USB) interface. An example of a wire 
less communication interface may include, but is not limited 
to, a Bluetooth interface. 
0242 For various embodiments, the processor may be 
packaged together with the operating logic. In various 
embodiments, the processor may be packaged together with 
the operating logic to form a System in Package (SiP). In 
various embodiments, the processor may be integrated on the 
same die with the operating logic. In various embodiments, 
the processor may be packaged together with the operating 
logic to form a System on Chip (SoC). 
0243 Various embodiments may be described herein in 
the general context of computer executable instructions, such 
as Software, program modules, and/or engines being executed 
by a processor. Generally, Software, program modules, and/or 
engines include any Software element arranged to perform 
particular operations or implement particular abstract data 
types. Software, program modules, and/or engines can 
include routines, programs, objects, components, data struc 
tures and the like that perform particular tasks or implement 
particular abstract data types. An implementation of the Soft 
ware, program modules, and/or engines components and 
techniques may be stored on and/or transmitted across some 
form of computer-readable media. In this regard, computer 
readable media can be any available medium or media use 
able to store information and accessible by a computing 
device. Some embodiments also may be practiced in distrib 
uted computing environments where operations are per 
formed by one or more remote processing devices that are 
linked through a communications network. In a distributed 
computing environment, Software, program modules, and/or 
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engines may be located in both local and remote computer 
storage media including memory storage devices. A memory 
Such as a random access memory (RAM) or other dynamic 
storage device may be employed for storing information and 
instructions to be executed by the processor. The memory also 
may be used for storing temporary variables or other inter 
mediate information during execution of instructions to be 
executed by the processor. 
0244 Although some embodiments may be illustrated and 
described as comprising functional components, Software, 
engines, and/or modules performing various operations, it 
can be appreciated that such components or modules may be 
implemented by one or more hardware components, Software 
components, and/or combination thereof. The functional 
components, software, engines, and/or modules may be 
implemented, for example, by logic (e.g., instructions, data, 
and/or code) to be executed by a logic device (e.g., processor). 
Such logic may be stored internally or externally to a logic 
device on one or more types of computer-readable storage 
media. In other embodiments, the functional components 
Such as Software, engines, and/or modules may be imple 
mented by hardware elements that may include processors, 
microprocessors, circuits, circuit elements (e.g., transistors, 
resistors, capacitors, inductors, and so forth), integrated cir 
cuits, application specific integrated circuits (ASIC), pro 
grammable logic devices (PLD), digital signal processors 
(DSP), field programmable gate array (FPGA), logic gates, 
registers, semiconductor device, chips, microchips, chip sets, 
and so forth. 

0245 Examples of software, engines, and/or modules may 
include Software components, programs, applications, com 
puter programs, application programs, System programs, 
machine programs, operating system software, middleware, 
firmware, Software modules, routines, Subroutines, functions, 
methods, procedures, Software interfaces, application pro 
gram interfaces (API), instruction sets, computing code, com 
puter code, code segments, computer code segments, words, 
values, symbols, or any combination thereof. Determining 
whether an embodiment is implemented using hardware ele 
ments and/or Software elements may vary in accordance with 
any number of factors, such as desired computational rate, 
power levels, heat tolerances, processing cycle budget, input 
data rates, output data rates, memory resources, data bus 
speeds and other design or performance constraints. 
0246. One or more of the modules described herein may 
comprise one or more embedded applications implemented 
as firmware, Software, hardware, or any combination thereof. 
One or more of the modules described herein may comprise 
various executable modules Such as Software, programs, data, 
drivers, application program interfaces (APIs), and so forth. 
The firmware may be stored in a memory of the processor 
3008 which may comprise a nonvolatile memory (NVM), 
such as in bit-masked read-only memory (ROM) or flash 
memory. In various implementations, storing the firmware in 
ROM may preserve flash memory. The nonvolatile memory 
(NVM) may comprise other types of memory including, for 
example, programmable ROM (PROM), erasable program 
mable ROM (EPROM), electrically erasable programmable 
ROM (EEPROM), or battery backed random-access memory 
(RAM) such as dynamic RAM (DRAM), Double-Data-Rate 
DRAM (DDRAM), and/or synchronous DRAM (SDRAM). 
0247. In some cases, various embodiments may be imple 
mented as an article of manufacture. The article of manufac 
ture may include a computer readable storage medium 
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arranged to store logic, instructions and/or data for perform 
ing various operations of one or more embodiments. In vari 
ous embodiments, for example, the article of manufacture 
may comprise a magnetic disk, optical disk, flash memory or 
firmware containing computer program instructions Suitable 
for execution by a general purpose processor or application 
specific processor. The embodiments, however, are not lim 
ited in this context. 

0248. The functions of the various functional elements, 
logical blocks, modules, and circuits elements described in 
connection with the embodiments disclosed herein may be 
implemented in the general context of computer executable 
instructions. Such as Software, control modules, logic, and/or 
logic modules executed by the processing unit. Generally, 
Software, control modules, logic, and/or logic modules com 
prise any software element arranged to perform particular 
operations. Software, control modules, logic, and/or logic 
modules can comprise routines, programs, objects, compo 
nents, data structures and the like that perform particular tasks 
or implement particular abstract data types. An implementa 
tion of the Software, control modules, logic, and/or logic 
modules and techniques may be stored on and/or transmitted 
across Some form of computer-readable media. In this regard, 
computer-readable media can be any available medium or 
media useable to store information and accessible by a com 
puting device. Some embodiments also may be practiced in 
distributed computing environments where operations are 
performed by one or more remote processing devices that are 
linked through a communications network. In a distributed 
computing environment, Software, control modules, logic, 
and/or logic modules may be located in both local and remote 
computer storage media including memory storage devices. 
0249 Additionally, it is to be appreciated that the embodi 
ments described herein illustrate example implementations, 
and that the functional elements, logical blocks, modules, and 
circuits elements may be implemented in various other ways 
which are consistent with the described embodiments. Fur 
thermore, the operations performed by such functional ele 
ments, logical blocks, modules, and circuits elements may be 
combined and/or separated for a given implementation and 
may be performed by a greater number or fewer number of 
components or modules. As will be apparent to those of skill 
in the art upon reading the present disclosure, each of the 
individual embodiments described and illustrated herein has 
discrete components and features which may be readily sepa 
rated from or combined with the features of any of the other 
several aspects without departing from the scope of the 
present disclosure. Any recited method can be carried out in 
the order of events recited or in any other order which is 
logically possible. 
0250. It is worthy to note that any reference to “one 
embodiment' or “an embodiment’ means that a particular 
feature, structure, or characteristic described in connection 
with the embodiment is comprised in at least one embodi 
ment. The appearances of the phrase “in one embodiment” or 
“in one aspect in the specification are not necessarily all 
referring to the same embodiment. 
0251 Unless specifically stated otherwise, it may be 
appreciated that terms such as “processing.” “computing.” 
"calculating,” “determining,” or the like, refer to the action 
and/or processes of a computer or computing system, or 
similar electronic computing device. Such as a general pur 
pose processor, a DSP, ASIC, FPGA or other programmable 
logic device, discrete gate or transistor logic, discrete hard 
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ware components, or any combination thereof designed to 
perform the functions described herein that manipulates and/ 
or transforms data represented as physical quantities (e.g., 
electronic) within registers and/or memories into other data 
similarly represented as physical quantities within the memo 
ries, registers or other Such information storage, transmission 
or display devices. 
0252. It is worthy to note that some embodiments may be 
described using the expression “coupled' and “connected 
along with their derivatives. These terms are not intended as 
synonyms for each other. For example, Some embodiments 
may be described using the terms “connected and/or 
“coupled to indicate that two or more elements are in direct 
physical or electrical contact with each other. The term 
“coupled, however, also may mean that two or more ele 
ments are not in direct contact with each other, but yet still 
co-operate or interact with each other. With respect to soft 
ware elements, for example, the term “coupled may refer to 
interfaces, message interfaces, application program interface 
(API), exchanging messages, and so forth. 
0253) It should be appreciated that any patent, publication, 
or other disclosure material, in whole or in part, that is said to 
be incorporated by reference herein is incorporated herein 
only to the extent that the incorporated material does not 
conflict with existing definitions, statements, or other disclo 
Sure material set forth in this disclosure. As such, and to the 
extent necessary, the disclosure as explicitly set forth herein 
Supersedes any conflicting material incorporated herein by 
reference. Any material, or portion thereof, that is said to be 
incorporated by reference herein, but which conflicts with 
existing definitions, statements, or other disclosure material 
set forth herein will only be incorporated to the extent that no 
conflict arises between that incorporated material and the 
existing disclosure material. 
0254 The disclosed embodiments have application in 
conventional endoscopic and open Surgical instrumentation 
as well as application in robotic-assisted Surgery. 
0255 Embodiments of the devices disclosed herein can be 
designed to be disposed of after a single use, or they can be 
designed to be used multiple times. Embodiments may, in 
either or both cases, be reconditioned for reuse after at least 
one use. Reconditioning may include any combination of the 
steps of disassembly of the device, followed by cleaning or 
replacement of particular pieces, and Subsequent reassembly. 
In particular, embodiments of the device may be disas 
sembled, and any number of the particular pieces or parts of 
the device may be selectively replaced or removed in any 
combination. Upon cleaning and/or replacement of particular 
parts, embodiments of the device may be reassembled for 
Subsequent use either at a reconditioning facility, or by a 
Surgical team immediately prior to a Surgical procedure. 
Those skilled in the art will appreciate that reconditioning of 
a device may utilize a variety of techniques for disassembly, 
cleaning/replacement, and reassembly. Use of Such tech 
niques, and the resulting reconditioned device, are all within 
the scope of the present application. 
0256 By way of example only, embodiments described 
herein may be processed before Surgery. First, a new or used 
instrument may be obtained and when necessary cleaned. The 
instrument may then be sterilized. In one sterilization tech 
nique, the instrument is placed in a closed and sealed con 
tainer, such as a plastic or TYVEK bag. The container and 
instrument may then be placed in a field of radiation that can 
penetrate the container, Such as gamma radiation, X-rays, or 
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high-energy electrons. The radiation may kill bacteria on the 
instrument and in the container. The sterilized instrument 
may then be stored in the sterile container. The sealed con 
tainer may keep the instrument sterile until it is opened in a 
medical facility. A device may also be sterilized using any 
other technique known in the art, including but not limited to 
beta or gamma radiation, ethylene oxide, or steam. 
0257. One skilled in the art will recognize that the herein 
described components (e.g., operations), devices, objects, 
and the discussion accompanying them are used as examples 
for the sake of conceptual clarity and that various configura 
tion modifications are contemplated. Consequently, as used 
herein, the specific exemplars set forth and the accompanying 
discussion are intended to be representative of their more 
general classes. In general, use of any specific exemplar is 
intended to be representative of its class, and the non-inclu 
sion of specific components (e.g., operations), devices, and 
objects should not be taken limiting. 
0258 With respect to the use of substantially any plural 
and/or singular terms herein, those having skill in the art can 
translate from the plural to the singular and/or from the sin 
gular to the plural as is appropriate to the context and/or 
application. The various singular/plural permutations are not 
expressly set forth herein for sake of clarity. 
0259. The herein described subject matter sometimes 
illustrates different components contained within, or con 
nected with, different other components. It is to be understood 
that such depicted architectures are merely examples and that 
in fact many other architectures may be implemented which 
achieve the same functionality. In a conceptual sense, any 
arrangement of components to achieve the same functionality 
is effectively “associated such that the desired functionality 
is achieved. Hence, any two components herein combined to 
achieve a particular functionality can be seen as “associated 
with each other such that the desired functionality is 
achieved, irrespective of architectures or intermedial compo 
nents. Likewise, any two components so associated can also 
be viewed as being “operably connected,” or “operably 
coupled to each other to achieve the desired functionality, 
and any two components capable of being so associated can 
also be viewed as being “operably couplable to each other to 
achieve the desired functionality. Specific examples of oper 
ably couplable include but are not limited to physically mate 
able and/or physically interacting components, and/or wire 
lessly interactable, and/or wirelessly interacting components, 
and/or logically interacting, and/or logically interactable 
components. 
0260 Some aspects may be described using the expres 
sion “coupled' and “connected along with their derivatives. 
It should be understood that these terms are not intended as 
synonyms for each other. For example, Some aspects may be 
described using the term “connected to indicate that two or 
more elements are in direct physical or electrical contact with 
each other. In another example, some aspects may be 
described using the term “coupled to indicate that two or 
more elements are in direct physical or electrical contact. The 
term “coupled, however, also may mean that two or more 
elements are not in direct contact with each other, but yet still 
co-operate or interact with each other. 
0261. In some instances, one or more components may be 
referred to herein as “configured to “configurable to.”“oper 
able/operative to.” “adapted/adaptable.” “able to.” “conform 
able/conformed to.” etc. Those skilled in the art will recog 
nize that “configured to can generally encompass active 
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state components and/or inactive-state components and/or 
standby-state components, unless context requires otherwise. 
0262. While particular aspects of the present subject mat 
ter described herein have been shown and described, it will be 
apparent to those skilled in the art that, based upon the teach 
ings herein, changes and modifications may be made without 
departing from the subject matter described herein and its 
broader aspects and, therefore, the appended claims are to 
encompass within their scope all Such changes and modifica 
tions as are within the true scope of the subject matter 
described herein. It will be understood by those within the art 
that, in general, terms used herein, and especially in the 
appended claims (e.g., bodies of the appended claims) are 
generally intended as "open’ terms (e.g., the term “including 
should be interpreted as “including but not limited to the 
term “having should be interpreted as “having at least, the 
term “includes should be interpreted as “includes but is not 
limited to.” etc.). It will be further understood by those within 
the art that when a specific number of an introduced claim 
recitation is intended, such an intent will be explicitly recited 
in the claim, and in the absence of Such recitation no Such 
intent is present. For example, as an aid to understanding, the 
following appended claims may contain usage of the intro 
ductory phrases “at least one' and “one or more to introduce 
claim recitations. However, the use of such phrases should not 
be construed to imply that the introduction of a claim recita 
tion by the indefinite articles “a” or “an limits any particular 
claim containing such introduced claim recitation to claims 
containing only one such recitation, even when the same 
claim includes the introductory phrases “one or more' or “at 
least one' and indefinite articles such as “a” or “an' (e.g., “a” 
and/or “an should typically be interpreted to mean “at least 
one' or “one or more); the same holds true for the use of 
definite articles used to introduce claim recitations. 

0263. In addition, even when a specific number of an intro 
duced claim recitation is explicitly recited, those skilled in the 
art will recognize that such recitation should typically be 
interpreted to mean at least the recited number (e.g., the bare 
recitation of “two recitations, without other modifiers, typi 
cally means at least two recitations, or two or more recita 
tions). Furthermore, in those instances where a convention 
analogous to “at least one of A, B, and C, etc. is used, in 
general Such a construction is intended in the sense one hav 
ing skill in the art would understand the convention (e.g., “a 
system having at least one of A, B, and C would include but 
not be limited to systems that have A alone, B alone, C alone, 
A and B together, A and C together, B and C together, and/or 
A, B, and C together, etc.). In those instances where a con 
vention analogous to “at least one of A, B, or C, etc. is used, 
in general Such a construction is intended in the sense one 
having skill in the art would understand the convention (e.g., 
“a system having at least one of A, B, or C would include but 
not be limited to systems that have A alone, B alone, C alone, 
A and B together, A and C together, B and C together, and/or 
A, B, and C together, etc.). It will be further understood by 
those within the art that typically a disjunctive word and/or 
phrase presenting two or more alternative terms, whether in 
the description, claims, or drawings, should be understood to 
contemplate the possibilities of including one of the terms, 
either of the terms, or both terms unless context dictates 
otherwise. For example, the phrase “A or B will be typically 
understood to include the possibilities of “A” or “B” or 'A and 
B. 
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0264. With respect to the appended claims, those skilled in 
the art will appreciate that recited operations therein may 
generally be performed in any order. Also, although various 
operational flows are presented in a sequence(s), it should be 
understood that the various operations may be performed in 
other orders than those which are illustrated, or may be per 
formed concurrently. Examples of Such alternate orderings 
may include overlapping, interleaved, interrupted, reordered, 
incremental, preparatory, Supplemental, simultaneous, 
reverse, or other variant orderings, unless context dictates 
otherwise. Furthermore, terms like “responsive to.” “related 
to or other past-tense adjectives are generally not intended 
to exclude Such variants, unless context dictates otherwise. 
0265. In summary, numerous benefits have been described 
which result from employing the concepts described herein. 
The foregoing description of the one or more embodiments 
has been presented for purposes of illustration and descrip 
tion. It is not intended to be exhaustive or limiting to the 
precise form disclosed. Modifications or variations are pos 
sible in light of the above teachings. The one or more embodi 
ments were chosen and described in order to illustrate prin 
ciples and practical application to thereby enable one of 
ordinary skill in the art to utilize the various embodiments and 
with various modifications as are Suited to the particular use 
contemplated. It is intended that the claims submitted here 
with define the overall scope. 
What is claimed is: 
1. A method, comprising: 
obtaining a surgical instrument handle, wherein the surgi 

cal instrument handle comprises a system of handle 
modules; 

obtaining a Surgical instrument attachment, wherein the 
Surgical instrument attachment comprises a system of 
attachment modules; 

determining if the system of handle modules and the sys 
tem of attachment modules are different; and 

updating the system of handle modules if the system of 
handle modules and the system of attachment modules 
are different. 

2. The method of claim 1, wherein updating the system of 
handle modules further comprises automatically updating the 
system of handle modules with the system of attachment 
modules. 

3. The method of claim 1, further comprising: 
attaching the Surgical instrument attachment to the Surgical 

instrument handle prior to comparing the system of 
handle modules to the system of attachment modules. 

4. The method of claim 1, wherein the system of handle 
modules and the system of attachment modules each com 
prise Software. 

5. The method of claim 1, wherein the system of handle 
modules further comprises a first tier handle module, a second 
tier handle module, and a third tier handle module, and 
wherein the system of attachment modules further comprises 
a first tier attachment module corresponding to the first tier 
handle module, a second tier attachment module correspond 
ing to the second tier handle module, and a third tier attach 
ment module corresponding to the third tier handle module. 

6. The method of claim 5, wherein the third tier attachment 
module comprises firmware associated with an instrument 
hardware component. 

7. The method of claim 6, wherein the first tier handle 
module is configured to issue commands to the second tier 
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handle module, and wherein the second tier handle module is 
configured to issue commands to the third tier handle module. 

8. The method of claim 5, wherein updating the system of 
handle modules further comprises: 

determining if the first tier attachment module and the first 
tier handle module are different and updating the first 
tier handle module if the first tier handle module and the 
first tier attachment module are different; 

determining if the second tier attachment module and the 
second tier handle module are different and updating the 
second tier handle module if the second tier handle mod 
ule and the second tier attachment module are different; 
and 

determining if the third tier attachment module and the 
third tier handle module are different and updating the 
third tier handle module if the third tier handle module 
and the third tier attachment module are different. 

9. The method of claim 1, wherein the system of handle 
modules further comprises a plurality of first tier handle mod 
ules, a plurality of second tier handle modules, and a plurality 
of third tier handle modules, wherein the system of attach 
ment modules further comprises a plurality first tier attach 
ment modules corresponding to the first tier handle modules, 
a plurality of second tier attachment modules corresponding 
to the second tier handle modules, and a plurality of third tier 
attachment modules corresponding to the third tier handle 
modules, and wherein the method further comprises: 

determining if the plurality of first tier attachment modules 
and the plurality of first tier handle modules are differ 
ent; and 

updating the plurality of first tier handle modules if the 
plurality of first tier handle modules and the plurality of 
first tier attachment modules are different. 

10. The method of claim 9, further comprising: 
determining if the plurality of second tier attachment mod 

ules and the plurality of second tier handle modules are 
different; 

updating the plurality of second tier handle modules if the 
plurality of second tier handle modules and the plurality 
of second tier attachment modules are different; 

determining if the plurality of third tier attachment mod 
ules and the plurality of third tier handle modules are 
different; and 

updating the plurality of third tier handle modules if the 
plurality of third tier handle modules and the plurality of 
third tier attachment modules are different. 

11. A method, comprising: 
obtaining a Surgical instrument handle, wherein the Surgi 

cal instrument handle comprises a handle firmware hav 
ing a handle effective date; 

obtaining a Surgical instrument attachment, wherein the 
Surgical instrument attachment comprises an attachment 
firmware having an attachment effective date; 

comparing the handle effective date and the attachment 
effective date; and 

updating the handle firmware with the attachment firm 
ware if the handle effective date predates the attachment 
effective date. 

12. The method of claim 11, further comprising: 
preserving the handle firmware if the handle effective date 

postdates the attachment effective date. 
13. The method of claim 11, wherein the surgical instru 

ment handle further comprises a plurality of handle firmware 
modules, wherein each handle firmware module has a respec 
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tive handle module effective date, wherein the surgical instru 
ment attachment further comprises a plurality of attachment 
firmware modules, wherein each attachment firmware mod 
ule corresponds to one of the handle firmware modules, and 
wherein each attachment firmware module has a respective 
attachment module effective date. 

14. The method of claim 13, further comprising, for each 
handle firmware module and corresponding attachment firm 
ware module: 

comparing the respective attachment module effective date 
and the respective handle module effective date. 

15. The method of claim 14, wherein updating the handle 
firmware with the attachment firmware further comprises, for 
each handle firmware module and the corresponding attach 
ment firmware module: 

replacing the handle firmware module with corresponding 
the attachment firmware module if the respective handle 
module effective date predates the corresponding 
respective attachment module effective date. 

16. The method of claim 15, further comprising, for each 
handle firmware module and corresponding attachment firm 
ware module: 

preserving the handle firmware module if the respective 
handle module effective date postdates the correspond 
ing respective attachment module effective date. 

17. The method of claim 11, wherein the surgical instru 
ment handle further comprises a handle framework software 
configured to issue commands to the handle firmware, 
wherein the surgical instrument attachment further comprises 
a corresponding attachment framework Software, and 
wherein the method further comprises: 

updating the handle framework software with the corre 
sponding attachment framework Software if the handle 
framework software and the handle firmware are discon 
nected. 

18. The method of claim 17, wherein the surgical instru 
ment handle further comprises a handle clinical software 
configured to issue commands to the handle framework Soft 
ware, wherein the Surgical instrument attachment further 
comprises a corresponding attachment clinical Software, and 
wherein the method further comprises: 

updating the handle clinical software with the correspond 
ing attachment clinical Software if the handle clinical 
Software and the corresponding attachment clinical Soft 
ware are different. 

19. A method, comprising: 
obtaining a Surgical instrument handle, wherein the Surgi 

cal instrument handle comprises a handle firmware hav 
ing a handle effective date; 

obtaining a Surgical instrument attachment, wherein the 
Surgical instrument attachment comprises an attachment 
firmware having an attachment effective date; 

comparing the handle effective date to the attachment 
effective date; and 

preserving the handle firmware if the handle effective date 
postdates the attachment effective date. 

20. The method of claim 19, further comprising deleting 
the handle firmware if the handle effective date predates the 
attachment effective date and installing new handle firmware 
onto the Surgical instrument handle. 

21. A modular Surgical system, comprising: 
a first component comprising a first control system having 

a first effective date; 
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a second component comprising a second control system 
having a second effective date; and 

an operating system in signal communication with the first 
control system and the second control system, wherein 
the operating system comprises: 
means for comparing the first effective date and the 

second effective date; and 
means for updating the first control system with the 

second control system if the first effective date pre 
dates the second effective date. 

22. The modular surgical system of claim 21, wherein the 
first control system and the second control system comprise 
software and firmware. 

23. The modular surgical system of claim 21, wherein the 
first component comprises a handle comprising a trigger and 
a first attachment portion, and wherein the second component 
comprises a shaft comprising a second attachment portion 
configured to attach to the first attachment portion. 

24. The modular Surgical system of claim 22, further com 
prising a fastener cartridge removably retained in the second 
component. 
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