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"8-3-06
"Modified program to abort with only fire button, added pbcount variable
"Added PWM ramping

"7-28-06
"final tweaks - stan Is now an iInteger etc.

"7-17-06 This version written for the 3c board.

"7-14 DEBUGGING VERSION

"Program written for 3c board using the Cubloc 280 chipset

"Note: this program is a modified version of the ones noted below. All changes n
ot related to the addition of the E/R limit switches

"apply. The programs below were written to deal with the ""gray logic"” of the 1 c
m switch. This version uses
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"a limit switch at either end of the extend/retract stage.
"V6.20 Final Version of Gray Logic program as used in prototype 0O, serial number

100

"V6.05
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"modified the extend to cm 1 and retract to cm 1 routines to make sure that when
they are called that they move the motor until the cm

"switch is closed; ie: When the anvil is all the way out and the retract button
is pressed, retract the anvil until the cm limit switch

"is closed regardless of whether the retract button is released before the cm sw
itch is closed. Same change for when the anvil is

"extended from the 1 cm position.

"made changes to comments in the extend/retract routines

"V6.02

"added loop requiring the release of both buttons to exit jog routine, and a 1 s
econd delay at the end of jog subroutine before

"going back to main routine

"reformatted datadump labels

"added variables for high and low speed pwm values

"added extend only capability at end of completed fire to prevent crushing stapl
ed tissue

"NOT WORKING- REMOVED added checks To ensure 1 cm switch Is made when extending
Or retracting from the 1 cm And fully extended positions respectively

"V6.01

"All prior versions were made for testing the program on the Cubloc development
board. All outputs were pulled LOW. The actual device

"requires all the outputs to be pulled high (+5V). This version is set-up to run
on the actual device.

"limited the values of the EEPROM data to 255 max

"added delays before changes in motor direction, made program run smoother
"removed pwmoff commands. They were not allowing the motors to stay on when chan
ging subroutines (for some reason)

"V5.27

"added the recording of jog routine button presses

"added the recording of datadump requests

"V5.26

"added the recording of Extend/Retract button presses

"added serial number field in eeprom

"the datadump routine now keeps running total of data as it is read from eeprom
*V5.25 (circular-stap ler-5-25._cul)

"added code to allow storage of data each power on cycle in eeprom

"V5.24 works well, no known bugs (circular-stapler-5-24_cul)

"KMS Medical LLC (c) 2006
"MAP

"P10 Extend Button

"P11 Retract Button
"P12 Fire Button

"P13 Extend Limit

"P14 Retract Limit

"P15 Fire Forward Limit
"PI6 Fire Back Limit
"P17 1 cm Limit Switch
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"P18
"P19
"P20
P21
"p22
"P23
"P24
"P25
"P26
"P27
"pP28
"P29

Staple Range Limit Switch
Force Switch

Extend Button LED
Retract Button LED

Fire Button LED

Force LED (blue)

Not USED

Not USED

Not USED

Not USED

Not USED

Staple Range LED (green)

Const Device=cb280 "Comfile Tech. Cubloc CB280 chipset
Dim ver As String*7

ver="3C-8.03" "set software version here

Dim extendbutton As Byte

Dim retractbutton As Byte

Dim firebutton As Byte

Dim firstout As Byte

Dim firstback As Byte

Dim cmstatus As Byte

"Icm limit switch status

Dim srstatus As Byte "staplerange limit switch status
X As Integer

powerons As Byte "store iIn eeprom address 2

Dim
Dim
Dim cycnumfires As Byte "store in eeprom (powerons* 5)
Dim cycabortfires As Byte "store in eeprom (powerons*5)+I
Dim
Dim cycjogs As Byte

arm As Byte

completefire As Byte
staplerangestatus As Byte

bail As Byte

Dim
Dim
Dim
Dim
Dim
Dim fast As Integer
Dim slow As Integer
extendonly As Byte
extlimit As Byte
retlimit As Byte
speed As Integer

dracula As Byte

Dim

initalize outputs

Out 20,0
Out 21,0
Out 22,0
Out 23,0
Out 29,0

"extend button LED
"retract button led
“fire button led
led

"staple range led

“force

JP 2016-41343 A 2016.3.31

cycers As Byte "store in eeprom, number of cycle extend/retract presses

ds As Integer “eeprom data start location for individual cycle data writing
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"initialize variables
Ffirstout=0
Firstback=0
completefire=0
arm=0

bail=0
cycnumfires=0
cycabortfires=0
cycers=0
cycjogs=0
extendonly=0

"CHANGE PWM VALUES HERE
Fast=60000 "highspeed pwm value
slow=60000 " lowspeed pwm value
speed=0

Output 5 "turns on pwm output for PINCH
Output 6 “turns on pwm output for FIRE

"read totals from eeprom
powerons=Eeread(2, 1 )

Incr powerons "increment total power on number

IT powerons>=255 Then powerons=255 limit number of recorded powerons to an integ

er of one byte max
Eewrite 2,powerons,l “write total power on number to eeprom
ds=powerons*5

"JOG and DATADUMP Check

"push any button within 2 (or so) seconds to go to jog routine
"hold all three buttons on at startup to dump the data

For x=1 To 50

If Keyin(10,20)=0 And Keyin(11,20)=0 And Keyin(12,20)=0 Then
datadump “write all stored data to the debug screen

Exit For

Elseif Keyin(10,20)=0 Or Keyin(11,20)=0 Or Keyin(12,20)=0 Then “either e/r butto

n or the fire button pressed
jog

Exit For

End If

Delay 20

Next

"fogogooooooobaon

cmstatus=Keyin(17,20) "read the status of the Ilcm limit switch

I cmstatus=0 Then
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homeretract

Elseif cmstatus=l Then
homeextend

End If

"Return fire motor to back position
homefire "this returns the fire motor to the full retracted condition (P6 limit
switch)

Kk A hkAkAhAk 10

*00o0o0oao

E R e o o

Do

"Debug ""Main Loop",Cr
"Delay 1000

cmstatus=Keyin(17,20) "read the 1 cm switch
"staplerangestatus=Keyin(5,20) “"read the staplerange limit switch

extendbutton=Keyin(10,20) 20
retractbutton=Keyin(11,20)
Firebutton=Keyin(12,20)

If cmstatus=0 And Keyin(13,20)<>0 Then

Out 20,1 "turn extend led on

Out 21,1 “turn retract led on

Elseif cmstatus=0 And Keyin(13,20)=0 Then

Out 20,0 “turn off extend led because extend limit met

Out 21,1 “turn on retract limit

Elseif cmstatus=1 Then 30
Out 20,1

Out 21,0

End If

"check firebutton led status

IT firstout=1 And firstback=1 And arm=1 And completefire<>l And cmstatus<>0 Then

Out 22,1 "turn on fire button led

Else

Out 22,0 “turn off fire led

End If 40

"check for extend retract button press

IT extendbutton=0 And cmstatus=0 Then
extend

Elseif cmstatus=l And extendbutton=0 Then
extend

End If

If retractbutton=0 And cmstatus=0 Then "And extendonly=0
retract 50
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End IFf

"check for firebutton press

If Firebutton=0 And Ffirstout=1 And Ffirstback=1l And arm=1 And completefire<>I|

cmstatus<>0 Then initialfire

Loop “"keep looping til powerdown
End "End of program

E R

oooooao

R e

*fuguooboooobbooooboboooooan

Sub homeretract() "retract until 1 cm switch is open
"Debug ""Homeretract",Cr

"Delay 1000

Pwm 0,slow, 60000

Do Until Keyin(17,20)=1 "retract until 1 cm switch is open
Out 31,1 "ER motor reverse

Loop

Out 31,0 "er motor off

Out 21 ,0 "turn retract led OfF

Out 20,1 “turn extend led On

Pwmoff O “turn pwm off

End Sub

‘*foogooobooogooboboogoooboboogao

Sub homeextend() “extend until 1 cm switch is closed
"Debug "H omextend™,Cr
"Delay 1000

Pwm 0,slow, 60000

IT Keyin(17,20)=1 Then

Do Until Keyin(17,20)=0 "now the 1 cm switch is pressed
Out 30, I "ER motor forward DDD

Loop

End If

Out 30,0 *DDD

Pwmoff O

Delay 300

homeretract "once the switch is made, call homeretract
End Sub

*fuoogoobboooobobood

Sub homefire()
"Debug ""Homefire",Cr
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"Delay 1000

Pwm 1,slow,60000
Do Until Keyin(16,20)=0 "retract firing stage until back switch is closed
Out 33,1
Loop
Out 33,0
Pwmoff 1
End Sub
10

"JOG 0 OO0

Sub jogQ
Out 20,1
Out 21,1
Do
Delay 25
If Keyin(10,20)=0 And Keyin(11,20)=0 Then Exit Do "if both buttons pressed, exit
Jog routine and start homing routine after 1 second delay
20
If Keyin(10,20)=0 And Keyin(11,20)<>0 And Keyin(12,20)<>0 Then
Pwm 0,slow, 60000
Out 30,1 "extend motor forward
Do Until Keyin(10,20)<>0 Or Keyin(13,20)=0
Out 30,1 "extend motor on forward DDD
Loop
Out 30,0 "extend motor off forward DDD
Pwmoff O
Incr cycjogs
If cycjogs>=255 Then cycjogs=255 30
Eewrite ds+3,cycjogs,l
End If

If Keyin(11,20)=0 And Keyin(10,20)<>0 And Keyin(12,20)<>0 Then
Pwm 0,slow,60000

Do Until Keyin(11,20)<>0 Or Keyin(14,20)=0

Out 31,1 "extend motor reverse

Loop

Out 31,0 “extend motor off reverse

PwmoffO 40
Incr cycjogs

If cycjogs>=255 Then cycjogs=255

Eewrite ds+3,cycjogs,l

End If

IT Keyin(12,20)=0 And Keyin(10,20)=0 Then "jog the fire motor forward

Pwm 1,slow,60000

Do Until Keyin(10,20)<>0 Or Keyin(12,20)<>0 Or Keyin(15,20)=0

Out 32,1 “fire motor forward

Loop 50
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Out 32,0 “fire motor off forward
Pwmoff 1

Incr cycjogs

If cycjogs>=255 Then cycjogs=255
Eewrite ds+3,cycjogs,l

End If

If Keyin(12,20)=0 And Keyin(11,20)=0 Then "jog the fire motor reverse
Pwm 1,slow,60000

Do Until Keyin(11,20)<>0 Or Keyin(12,20)<>0 Or Keyin(16,20)=0
Out 33,1 "fire motor reverse

Loop

Out 33,0 "fire motor off reverse

Pwmoff 1

Incr cycjogs

IT cycjogs>=255 Then cycjogs=255

Eewrite ds+3,cycjogs,l

End If

Loop

Do Until Keyin(10,20)=1 And Keyin(11,20)=1 “let off both buttons before exiting
jog routine

Delay 10

Loop

Out 20,0 “turn on e/r button leds

Out 21,0

Delay 1000

End Sub

"fuoggooboboooobboad

Sub extend()
Out 22,0 "turn off fire button led while extending
Out 21,0 “turn off retract button led while extending

Pwm O, fast,60000

Do Until Keyin(10,20)=1 Or Keyin(13,20)=0 "extend until either the extend limit
is closed or the extend button is released

Out 30,1 "ER motor forward DDD

Loop

Out 30,0 *DDD

If Ffirstout=0 Then "this will keep the extend motor going on the first extension
until the anvil is all the way out

Do Until Keyin(l13,20)=0

Out 30,1 °"DDD

Loop

End If

Out 30,0 "DDD
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Pwmoff O

Incr cycers

IT cycers>=255 Then cycers=255

Eewrite ds+2, cycers, 1

I Keyin(13,20)=0 Then

Ffirstout=1 "set the firstout flag to enable fire button
Out 20,0 "turn off extend led

End If

End Sub

*fOb0o0o0oooooooboboood

Sub retract()
Out 22,0 "turn off Ffire button led while retracting
Out 20,0 “turn off extend button led while retracting

Pwm 0O, fast,60000

Do Until Keyin(11,20)=1 Or Keyin(17,20)=1
oes open or the extend button is released
Out 31,1 "ER motor reverse

Loop

Out 31,0

Pwmoff O

Incr cycers

If cycers>=255 Then cycers=255

Eewrite ds+2, cycers, 1

If Keyin(17,20)=1 Then

Firstback=1

Out 21,0 “turn retract led off

End If

IT firstout=1 And firstback=1 Then arm=I
n

End Sub

"DATADUMPO O O O O

Sub datadump()

Dim chef As Byte

Dim tf As Byte "total fires
m ta As Byte "total aborts
m ers As Integer

m tj As Byte

m tdd As Byte

Dim stan As Integer

m kyle As Byte

m token As Byte

m ike As Byte

Dim kenny As Byte

Dim sn As Byte

JP 2016-41343 A 2016.3.31

"retract until either the Icm switch g

"set the arm flag to arm the fire butto
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tf=0
ta=0
ers=0
tj=0
tdd=0

JP 2016-41343 A 2016.3.31

Eewrite ds+4,1,1 "write 1 to the ds+4 eeprom register denoting that datadump was

accessed

Delay 1000

sn=Eeread(0, )

Debug "Circular Stapler Stored Data",Cr
Debug "'Version ',ver,Cr

Debug "KMS Medical LLC",Cr

Debug "--—-——-——— ", Cr
Debug Cr

Debug "*Serial Number: ',Dec sn,Cr
powerons=Eeread(2,1)

If powerons>=255 Then powerons=255
Debug "'Total Cycles: " ,Dec powerons,Cr
Debug Cr

Debug "M-—--—————— ",Cr
Debug Cr

For stan=5 To (powerons*5) Step 5
Debug "Cycle '",Dec (stan/5),Cr

Debug "*-----—-—---1----"-"---ei i : ",Cr
chef=Eeread(stan, 1)
tf=chef+tf

Debug "Completed Fires: ',Dec chef,Cr
kyle=Eeread(stan+ 1,1)
ta=kyle+ta

Debug "Aborted Fires: ",Dec kyle,Cr
token=Eeread(stan+2 , 1)
ers=token+ers

Debug "E/Rs: ',Dec token,Cr
ike=Eeread(stan+3 , 1)
tj=ike+t])

Debug "Jogs: ",Dec ike,Cr
kenny=Eeread(stan+4, 1)
tdd=kenny+tdd

Debug "Datadumps: ',Dec kenny,Cr

Debug Cr

Next "stan

Debug "---—-———— - ——_-—.— — — — ,Cr
Debug "'Cycle Totals",Cr
Debug Cr

Debug "Completed Fires: ",Dec tf,Cr
Debug "Aborted Fires: ',Dec ta,Cr
Debug "E/R Presses: ' ,Dec ers,Cr
Debug "Jog Presses: ",Dec tj,Cr
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Debug "'‘Datadumps: '*,Dec tdd,Cr
Debug Cr

Delay 1000

For x=1 To tf"blink the number of completed firing cycles

Out 22,1
Delay 500
Out 22,0
Delay 500
Next "x

Do Until Adin(0)>800 And Keyin(3,20)=1 "wait until datadump buttons are released

Loop
End Sub

00000

Sub initialfire(Q)
As Integer

As Integer

Dim

As Integer
As Integer
m g As Integer

i
T
p
m t As Integer
Yy
z

m timmy As Integer

m butter As Integer

m numblinks As Integer
Dim fbcount As Integer

Debug clr,Cr

"turn off extend and retract buttons to show that they are not active for abort?

Out 20,0 "extend button
Out 21,0 "retract button

bail=0

t=15 “total blink time

p=3 "number of blink periods

Pwm 0O, fast,60000

"start blink and adjust pinch motor to force
f=(t*1000)/p

Ffbcount=0

IT Keyin(12,20)=1 Then fbcount=I

For y=1 To p
numblinks= (t*y)/p

For z=1 To numblinks
timmy=Ff/numblinks
butter=timmy/50 "calibrate this to seconds

JP 2016-41343 A 2016.3.31

10

20

30

40

50



(33) JP 2016-41343 A 2016.3.31

IT timmy=0 Then timmy=I

IT Keyin(12,20)=0 And fbcount=1 Then

bail=1 "set abortfire flag

Exit For

End 1If

If Keyin(12,20)=1 Then fbcount=1

Do Until Keyin(19,20)=0 Or Keyin(14,20)=0 "retract until force switch met or ret
ract limit met

Out 31,1 10
If Keyin(12,20)=0 And fbcount= 1 Then

bail=1 "set abortfire flag

Exit Do

End If

If Keyin(12,20)=1 Then fbcount=1

Loop

If bail=1 Then Exit For

Out 31,0

Out 23,1 “force led

Out 22,1 "fire button led 20
For g=0 To butter

Delay 10

IT Keyin(12,20)=0 And fbcount=1 Then

bail=1 "set abortfire flag

Exit For

End IT

If Keyin(12,20)=1 Then fbcount=1

IT Keyin(19,20)=1 Then Out 23,0

Next "q

IT bail=l Then Exit For 30
Do Until Keyin(19,20)=0 Or Keyin(14,20)=0 "retract until force switch met or ret

ract limit met

Out 31,1

If Keyin(12,20)=0 And fbcount=l Then

bail=1 "set abortfire flag

Exit Do

End If

1fKeyin(12,20)=1 Then fbcount=I

Loop

Out 31,0 40
Out 23,1

IT Keyin(12,20)=0 And fbcount=1 Then
bail=1 "set abortfire flag

Exit For

End If

IT Keyin(12,20)= 1 Then fbcount= 1

Oout 22,0
For g=0 To butter 50
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Delay 10

IT Keyin(12,20)=0 And fbcount=1 Then
bail=1 "set abortfire flag

Exit For

End If

1T Keyin(12,20)=1 Then fbcount=I

If Keyin(19,20)=1 Then Out 23,0

Next "q

If bail=1 Then Exit For 10
Next "z

"Debug Dec? fbcount,Cr

If bail=1 Then Exit For

Next "y

Pwmoff O

If bail=1 Then

abortfire

Else

"staplerangecheck 20
Ffinalfire

End If

End Sub

"fOo0o0o0ooooooooaon

Sub staplerangecheck()

srstatus=Keyin(29,20) "read the staplerange limit switch

IT srstatus=0 Then

finalfire 30
Else

abortfire

End If

End Sub

"foo0goooboboo

Sub finalfire(Q

Out 23,0 “turn force led off

Out 20,0 "turn extend led off 40
Out 21,0 "turn retract led off

Out 22,1 "Turn on Ffire led to signify final fire abort ready

Pwmoff 1

"Pwm 1,fast,60000

"Out 32,1 *"Ffire motor forward DDD

completefire=1

Do Until Keyin(15,20)=0 "fire forward until forward limit is met

If speed>=60000 Then speed=60000

1T speed<60000 Then

speed=speed+10000 50



(35)

End If

Pwm 1,speed, 60000
Out 32,1

Delay 50

JP 2016-41343 A 2016.3.31

If Keyin(12,20)=0 Then "Or Keyin(10,20)=0 Or Keyin(11,20)=0

bail=1

Exit Do

End If

Loop

Out 32,0 "fire motor fwd off DDD

speed=0

Delay 250

Do Until Keyin(16,20)=0 “retract fire motor
IT speed>=60000 Then speed=60000

1T speed<60000 Then

speed=speed+10000

End IT

Pwm 1,speed, 60000

Out 33,1

Delay 50

Loop

speed=0

Out 33,0

Pwmoff 1

Out 22,0 "turn fire led off

Out 21,0 “turn off retract led
extendonly=1

Incr cycnumfires

If cycnumfires>=255 Then cycnumfires=255

10

20

30

Eewrite ds,cycnumfires,l “write the current cycle number of fires to the eeprom

Delay 200
End Sub "return to the main routine

"fogogoobaon

Sub abortfire(Q)

"Debug "Fire aborted before firing! !",Cr
Out 31 ,0 "turn retract motor off

Out 32,0 "turn fire forward off DDD

Out 23,0 “turn force led off

Pwm 1,fast,60000

Delay 250

Do Until Keyin(16,20)=0 “retract fire motor
Out 33,1

Loop

Out 33,0

Pwmoff 1

Out 22,0 "turn fire led off

40
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Incr cycabortfires
IT cycabortfires>=255 Then cycabortfires=255

Eewrite ds+1, cycabortfires, 1 "write the current cycle
Delay 200

homeextend

End Sub
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