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BEAT T AR ER JEAE ) [ L2 DR bk, MR K (1) MRS 4 1 83 A VAT FH 35 70 20 AT 8K
AT HCET 60 ] L 2R FENT o B i Ay BR RS M R 4R 2 23, DU(E S 32 R g da i, i
B R 4R 2R N, AE 3B Bh ) i — B BT W PR 25 1 1) MRS B8 40 184, {84 F 345 56 KR
JEE ) s 1) o AE X R s 4 ik A e, T DA A 18 TR R 5 460,/801 , 989 1 ] 435 vk 5 [
Il A 5 ) F 475 o 3R 1) F7 9195400 , 30 ok 41 2315 46 F 7 2% L4 1R 45 B 2 o ORI/ Bl O\ 38 e
AR 5001 45 il L i D , IR 4 2 231 77K T J3FF 55400 P [ BB 420 4 F 6738 o By E R, (&1 18
Fos i abT I AT T B F3FF 9540042 55 960/801 , 9891 3 [ Il I L A FH g I 55— 4>
S 7 2R AR P LA R AR I S SR A

[0128] P& 19% 23 W7 T 180 A HRET JiE b7 B CULIE 19200 21 1 JH K P41 A B B 1 47 B C L
K21 VB G T HE & R Ar B LI 22) i i B HRET B 58 4 T A 60 5 (DL IE 23) #8301 o T
1801 F2 ) HH AT 180 _L ¥ ™ 36 R 1T #E B 25§ 185 -5 2 FEAR A 10PN 1 — FR B 2R 1 I 1 HHE B AT 3%
P 2 T) )2 Ak AT P A4 o B L BB AR 500D

[0129]  4F180 CHIHRET BE60) 7E 58 4= Hi A7 B, #F A HF 26 104k T4 44 10328 375 1) C I
B9, {FHED) 25 185 A 4 H IS0 LOR HEBN AT o LKA G611 258 A7 TR AR LO P [ Hh () A7 &
CULEE20F021) , B7 1L AEAF 180 CRIHRAT BE60) 7 58 4= [ A7 B I LI K S Bl Y s A 18011 1B K
S R 186 AT 1 JH K FF 561 20 HEBh 4% 8 o /E i I 1K A A EE B8 ), Wi 2207, I3 3R
[HHE5h #5185 542 54T & K 06 14456 - I 2223 T & B , 5 25 1851 T I 71 4%
AT T R FF IS HA 6 LAR 42 E I wT fa PN — R A, HESh 4 B PR3 2 TR 1 R
(BN E B PR ER 2O % B T-WI G4 60 W [ 48 ST WA T e R CRP 22 A KR o
DAL, 2 88 5 AT AR 28 T A F RO LARY H2 B 35— IR B TR IR, HRAT BE60-5 4T 050 18] [ 2R 19 Ak
TRl Dhit R A £ 88 AT IR B K VB B o 78 F 0 TR I, SIRET BE6 01 4 58 BE B 6 2473 SR AE 2
S AT LB 18) oH A, 4R HE N 42 A 4T e & T R T 956 1410 2 4L (R R HES) 23185
FEIAED , I A B S AT AT R TRURAT R TT PR A 2R Ul BE 58 K o B 23 7R AT 1 807E B
A7 E, IX H HES) 25 185 1) T v 4 VT A 58 A 4 [ FF X6 L6 (R AR 4R 7 o 24 HE BN FF 6 161, FiL %
BR500 ERIFR PR 1k BIA 1208 A48 7 181 56 3 s e 5 2, HF IR61652 #1180 1a] 1 ¥ 77 [ 4 [1]
HIREA S o

[0130] |74y, IRI2FN3 & 1 LRI L2016 57 I AT 180 1) 38 i 9% A7 -5 He g 28 8 114 o
F2 (R R 5 T3 20400 v i) o 1 I 28 AT 180 Iz i 15 779G 400 (1) 3 vy (1) 3% 422
T 7E B B 7N AR — AN SRR 5 T, f A S I R 1, I HRAT FESTI30 , R 1a) 4 it
FT G 2E320 M1 T 77, 18] b B J3FF 400193 o 2488 , G SR A 25 19795400, e b
YRR R AL 01 I i , A B A T IR DM T B B HRAT FE6 O 1T vt

[0131] Wy &Il E2000 ShEe xt BE R 128 16 F1 & 24 527, St H A% BRI 24 153 W) & 5
IR 210CRFFAE ik ik 2225 iK1 552242 [7] W) & By I8 2101 21 2 7] 6 )y 3% 422 1) 2 Mk
ST 55 2401 U By, 232 MR IR il 288 24.0 (149328 vty P 4 ) %8 12 B B AT 250 1) 1 g, &5 A6 ¢ B T 1)
T2 22 25 FE 230 FIZE 3 AR 232 P (1) il 260, 270, 280 1 i , 9 15 4% Shb8 ££290 35 31| v 7] 3% 22
LG R 2305 70 v AR 2322 1] (¥ B AT 250 I o [R5 21 200056 B % AR M8 AT 250 40 B[ 5 31 o
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[0132]  WEREFE 1S L3000 i) [ 52 AEMERE290 L AT 310 it Ak ST 4R330 o i R X 4R330
N [ 2 FEAT A 2320 1, AT G AR ZE [m) | Gl 3% A ) H 1) 5% 55T SR B 8% ) 1814 24T 6:50
(BRBNEE G 4T ) o X Pl iz , W EE290 (K 9 1) A2 B 56 Ak 9 T s k3 € 320 FH B2 1) A 171 #2 By o [A]
I, M8 AT RIF R 224 BN , T WA 51521055 3) R R ], DAMESE G 4T 56 M
T 50 Rt R ATEI I A, J1 i, 5 2% T HET BE60- 54T 50 2 A I ZH 21 .
AT, AR UL S S B R e U ST A ZE 32045 [R] , MHRET B 54T 6 2 TR 1 25 i
6218 H 58 A 4T R BT s T &N T Ao

[0133] X FiW) iz Bhid il il 5 s B R 500 H HEL % 32 (1 01 5 280D B O O3 AT . 5 —
I G i) & 956 18) §4 il AT A W & 42 il 4L 4F 200 1) 4i [ AN ER 52 BT ik ) & 4 1 244200 F1)
BT AL A T BN AN, AR 306 LA A] 5 5 U B IR R ST BR300 — 1,
L6124 o IXFE , 24 IR EE290 7] 1T ¥ A% B , 5 R BFE RS 4300 I )R 30642 51 )
G RO, VIKiWI & ik 210/ HELIAL , 45 LW 645 i 4 4 2004k B2 [a) 1 v 77 (R #8 3)
[0134] = 4filWy) & 4= il 241 20042 B (1) 55 AN HF G T+ s AT 3 1 058 v A48 1w 3 (0] 1) AH S —
M, DL 27 o £EIX AN SR M0 2 P 1m) AT I 38 312, B S i) A k6 2088 il o 7E — A
ST R, IR 31 28— N L N INTEAT 310/ 328 v L o PR 1 , X4 W RE 290 [m] 378 iy 7 ) 1
FEUMFEA310 B M EE 31288 Bt i) A 6 20/, YIWT W& IS 210 FL IR, f2 1L W &
5 I ZH A 20044 2 [zt v 7 [ 2 5) o

[0135]  [&|28 129 & 7 AT R ) B 2EL A, DAASEAE HRAET Jo 3011 47 iy B8 AN [R] ) 4T 4060 .
[0136] A4 1 0f T v I8 2 B S 1 5 4N FEL U600 1) 75 i o FL IR 6 0038 i H, B AR 50034 #2221 1
18120 210 FIW) 5T & 25 LI Hoe f A

[0137] W& 28 LI oL AR AR A0 03 . B AR 5001 381 T O 2 E 7 — ek o IE 0 b i <2
Jiti 5 & BT IR, B B A 8 LE RN K Bh BiA 120,210, AFid Bk B B L b At H AE
Tt #2420, 21 FH224% il o H 3K 120 2101 #2 3)) 70 16 B PR A7 FF 9%610.616 .6 1816 204% fill /E4T 2
Y KR AT R T ) A7 B 612614 o B3k 120\ 210 45 138 #5208 7] LA F TR 7 V22 S2 30
Bt ] DA 26 i 25 B B T8 4 1A 120,210 F1HF95610.612.614 616 .6 18 F1620 1] 5 il
BV G IR R A2 T BB AT R R T 1 T v22 o B SRV ) T 24 SR P DA Ak 38 28 Ry LAt i 4
il R HAT A R NAS 5 BUE 0 VBB AR IR AT D s R T R B E T VK
B ATAL N B 1 0] TR 528 B (o S AR ) 28 B (RFIDD BRZS S IR )35 B VI8 77 5 /MR
B IEE BN ES v A A S o S AR R 2R AT DU R S T B R AR A B R R R R
T T 1 B A rEL 6 10 2L R0 40 o 3% o R 481 T A tme 1 HR (T Me ga 1 28 FTEH PTCR ALY
PIC16F684.,

[0138] X PPih 28 45 75 LA B R T 3 (= dl4a 7~ . — H e &R, n] LUS R 7 5 AL
AN A AT o 1K Pl 22 G0 50 9 1l S50V 1 o5 730 T A 1T B 5 5% 72 256 381 b 388 2% 1) S 1) e A% T
B IR P S, oA A N e Bk B AR AT R o

[0139] X T—kR PRI E , Bl R AE — IR AR AME LT Wi f Nk BN &
IR ATEEBRI B3 B (release) e 58 e F @ HL YR , 1% 22 B 13 AR 3 v it 22 ik, BT [ 2he
B

[0140]  FEATART SEAG Hh , 24 25 B e L YIS, 35 1 e R R 0T , 7648 FH 2 B Rl 3647 161
ATHERY WA OR FNTE A /46 [l AN R AR ) SE B A B, A4 R e o A AT BAAE
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MG ) FH 8 Z BT AT o FEIX ARG LR » AT AR e e A7 1L % B AE 1 46 2
RPRE N I Kz — s I, 42 B A8 0 HAT B I TR A

(01411 FHALBE SR 7~ d (B Aot AR ) 10 T3 S H S B 15 5 o A4 T R 920,21
220K UL R » FEFF R AT I AT I HR 7R AT S8 (BUNE TR B0, AR AN RE IS AT I FRR AT RS K . 45
KT AT CLTARR » 1 {6 385 A 38 3 A K15 S, o 22 P 45 BT R A R R A SE IR W N, 451 41, R 735 0T R
fgg LA AN W 328 39 19 T30 100 328 P2 DA R g 0ok 6 S 19 L (R 0 Lo 48 70 AT 38 AT B FIAS [ B 48 7 45 Ao
[0142]  ZEWy & 25 LK AR A7 B A8 AT e HESHBR 7 5% , i i BR A7 G A b 2 25 42 (it B
15 U2 o T I A P 2% Ao B ELER ™ %8, ] DAL E A7 VG [ o A DL 2 A AR BR A 5
CH R RT3 38 1) S A7) o BRSO 8 — BB - 2 AT o T4t 65 2 (B B s A 2% ) ml
PIACE: ZBEHIR AL A B RO B RIS B 53— P i B A6 A Bl - LR 1Y) 3k o
P Ak R AL A o L T BUBK A B TR S IA R S ELERAT AE I EL 2, ) LUHE 3 HY 0]
(VAR

[0143]  FALEEZS & LAk A7 U 1 B8 7. Bl T, al DAk A7 H B TG 20385 2, B ml LA
1728 BB 5 AR A o AT P W5 2 LNt 7] DA A7 A 2 40 e B8 o B — IR IR 2 L
KBRS IR EE e R A TR R R R RS T R S A T LA LR R R
ASWT SRR 5 O BT S A 2 B o £ — NS EDT S P, il % k — R B ] BAIE A
BB E PSR AL P2 S, SR GLRENS [0 £ A 138 n] 2% S8 550 408 B0 i/ i 1Y
FELRHE o W) Fr A LR R ) 7] ) e ] DA AR R AR TR, BOCE QAT R B, o]
AL A A B s - a0 B P, m] DA LA A U o R SR A ] B 52 () AR o S — B
T2 S B Ins S RS AR A U 15 5 R AR o

[0144]  —A B R AT A f L 2 i SV SE A PT L A4 2 0 8%

[0145] oz HL Y.

[0146]  oIGIE S 4 (o7 B AN RAT 0 EE BT B, 0] 2 AR 7

[0147]  od@ATfiiHE /45 1] $50 CAT 5D Rl 8% 4T il R IR AR 1847 UT A% .

[0148] o A 7 58 At CHRAT PR SED 1 D MIBE i P ORF7 384T A9 A/ 46 e 42 4L 4 1] ) 4
BATEEE T R AL

[0149] o HEZN4E & 4T e A A2 4, FIRAT PR 1] ELB /3 -0 5] o

[0150] o i ale 5 ¥4 R AR 5 06 — AR I TN R 65 480 - JBORN B 2 e 5 0 A0 20 30 3 A R 3
JEE o Ak 252 M 0 A3 5 AN B SR AT R , DAEAE /7 SR (R 5l o

[0151] o 8E S 4TI R ML R D A A F IR n] 4 IS S AT R R Y

[0152]  ofEZE S 4T iRk BilIaAT Z AT AR R A S i vh b il A AR PR 5 LE , SRAT PR A 21 Ji
g B, 25 AT e AL AL IR ] e AT A A R

[0153] o 5 —Fif bt A R AL Tl A IR M Bhid R ke A S v Uk, e R IS UL il e ik
g [, ST B 0] 2 R AR 7 B, ek 15 L ARARANRE I AT o AL L, W 5 (BT ) ANBEAE
(01541 o5g il R ABITH B Ja » B2 5 AT Y PR i QAR il o B o 2% 5 AT VT BR A 5%
WO Bl R A5 HRAT B AE n] 4252 (10 4% A AT ol v B N g S AT R R SR IE AT de Rk R T
96 o QIEE A TG PR B SQ BT BOkE B0, W A M0 S bl IRAT B ] B SR AR AL . S
Pl R AR AT , HE & FR i R 22
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[0155]  o5E B A 4T A LA HRAT BEAR R 7L I & 47 B A R A i H iR ¥ e 4T . — HAK
BT BB H B 5 /D B LG A7 B i RN ] P AN B nT e AT e EE A ET s K UL G, 88 54T
RIZHRFFABRIZAT

[0156] Y& Lik AN S AU GEEReh , 4% IR 45 AL PO IRAS L i v AR A0 /B i 8 T DA i 3%
[0157]  FEFARIIFEH , W) A 48 A% 0] 26 B o AEE AR I 20, 003 75 2EH B8 R4 75 22
W EEEAT0MHRET BE60 1] i A1) /T A% 3 o $2 8 L P 5 74 s VAl 3 ke H 3 N F-3))
PR o X P B AR 3 T DL 4 B R ) A 3 T B S AE A AR AT B R IS .

[0158] Ay 7 A% , A5 B2 ({HAS 2 A 200D W3 HEAT FE 60 J5U B/ 25 FF 4T B:50— 2 B S o Ak, [ 5
JR AR B P AT LR AR , 78 DI A J5EAT 25 R0 A3 2 AT, W JEAT FE 60 B T 54T 50— J&
K CHITD H A7 E .

[0159] i W) & 25 AN A0 2% o B HE R 45 TR, 3 A3 4208w & 25 fiL YR (GF %
12) o AEIK B IE WA 8% 44T o R A7 RN SR K 223 R 80 R A5 2 T AEART B 1), AS R 24 Fo Rl
REEEET DAL, HRAT B2 /B BRI H /48 0] DhRe /& ME— 3 1247 B D e  AERX FIOIRES T,
HANAE R 4281 20\ 214T 5, B8 B 4T i R R 22T A (RI AR IZAT) o

[0160] 75 AP i FH 2 1T, B EHA 100, HRET BROO 4 2245 . W R Wy & 38 Fl T4 Wy
A (BT , B EF 41045 [ BIHCET FEET30 A , £ G 50 FIHRAT BEST 30 MALT 13 N &5 i VT 4k T
UiE— M o 5 U AH e, HRET FE6 08 b vi M I 55 170 11 4 N IS ELAE VIR AL B3 — o HRAET 60
BRI EEE410, A FEAAT- G504 0], B 3I4% 54T 3 AN UHEACIRAS 1 B ATk , 384T FE R
SRFEAR LA AR 4 AR LB U K BB AR X AN B, 27 B A LR R
BEOET

[0161]  JEIT AT BNEE A 4T i R 22 I 4 & 4T i RFR 7 o 75 o AR 7 I AT AR B ), AN 8
TER BN 2 BT (£ A (blanching ) AL #2) BUR slid B2 (B 88 S 4T R B LR TE R , 7T BA
LS A AT R R A PR U5 A AT R BRI BUN 7 , RN TR P RE /42 A 4T R Z Wl
AN FBEIRGENBAK  RI I, 88 B 4T i R TSR 2248 5h 2 i , #6AT R 60 [a) 437 T v i) ) 20 4 5
VT, FRER IS 4 2 21 . 25 A 5T o R FR A0 6 e AR 2 2K 47 COTCO) I & A S S I AL , 145 R
A2 FEGEAE B R A R 795 (MO TCYE B ) RN 2 i 2 % P st ) , {3 6 48 1) 4L 03 7 R B ¥
YR, A e i K 88 A 4T o R AR AT BE60 54T 50 2 8] 4% 15 46 11 41 23 1) . i Pk , 75 i
OTCYE (AP al LAY , FH T ARSI 0TCIE D o 1E /& 7771 5240042 A0 TCI & 1 ) 1%
AbFE AR BLE B TR S B iz m A ZUW0TCE &k B o 4 2, m] BA A R e — AR A 1al
M TR ROTCIRAS

[0162] Mk K FE PRI , 88 A 4T o R IF IR22000 T LA 45 58 T FE TN 68 » SR S5 TR Jokad 32 ok
FRER, BB AT K R AR IR AN S AN R B A BOR i v b ZE TR R ) 0 S AR (R 1
OTCIRASMAE BRI B R G = B AT R AE RS2 A 5T & S i B+, DI AR
W& 5 4 ZATTRIAE DI AL A0[RI R AR o X R ) AR IR 88 A 4T 153 21 o 30 B il 72 F
REEH G IR T IER & e O .

[0163] Bt 25 VL A4 A A H 8] ) 1 A 2L 2R B 5 2L 2R 18 IR 40 77 B SR 2 /IS o AE R 1
U, AT RRIR/INBIOTCYEH 2 4h o PR itk , 2 5 HR AL HE B B T 77 94004k (1) 3% 482 N =1 1) 1]
TR D] i AT 8 s a4 ] o FH T3 IR P S A5, 49 4 1 2 G 7E AN R L B R A MK S T IR B
FEOTCYEH A o
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[0164]  FESEG AT A EFRIHIA] , AT FH 2 A sh AR $5 il T O A B A 48 & 4T oy R 7 e i
b TR AR S A AT R Tk 21088 8l 2 A B AR S Pk, i R A R AL, HRAT FR6 045 A 31 Ji
A B BE AT KPR 22MRFF AT IS AT , WA 75 B MR & AT i A 5o T — P Ol 2
TEEE A HT i R Gk 2108 3k #2 A i vp b, i R R 1L, 88 54T i R 18210 F B
ET RE6OMH HY 21 JR U607 B  AEIX A7 B, 48 4Tt KT R 2213 AR IS AT o (R, W) &5 25 (BlUEr
5E AT ) ABE B H(BRAEEHAT 60 .

[0165] N YyEE, ER A AT T K Z AT, 45545 IR il 7 55 1 1) ] € T-4T 0 50 AR AT Jo
6O PRI AE XS A7 B o G L 4 AT VU PR 11 DG A Bl — R AT R 6040 T T #5252 1 45 5 4T i
RO PR — U 8% A 4T i A 1A 210 ] DA RS 3 R S0 VR SR T RO BE o Q0 S 4% A 5T Vi [ R il
FRA LB, W KGR T8 o 1k, HRAT BR6 03B [0 2 [R U647 B , 45 54T i K T o2 2205 55 7]
BT ER IR T R .

[0166] " T ¥k [ Ey s 1/ B ity 00 SAAT 28 AT ART 350 40 O IR AT BB B ) & 2/ DD 28O 1Y
FE Bl AL B2 RIE X PR L AN IR T8 A 35 4% — IR 3, 1a] S is e AR R T — K
PErE o o) 2R B A AT ART B A Y 4 ) T DA SR AT 2 e IR T LIRS B, 9 4, 85— IR S B
T PAT I — A B HE N =n 2B, B IKEN BN E AN =h2—,
FEmREIHB RGNS — EAESI UL X T TR A8, 55— IR LA )
AIA BN 4% A 5T i BB ) s B e 2, 88 IR LR B ] DB R ) BIH L, 55 =
R R B A] DTS 2L BT A 4% 5 5T B1IAET QO im il « 5 b2, 1A B iA i 0 A 75 22
SEFFEEI, B T AR A2 3l — B BIFE B A% B B 2% mi i (1 1) SRk e o AH B, AT A bk
B AT ik, 58— Pl SE A AL 45 76 B B0 v AT #5 10 D) B8 I 5 IS B e U 1) S Rk £ i AT
H, o B AE A b L

[0167] X} TW)& 2%, MEEG 4T/ VIE J) i Ar B /AL ) A1 B 3 i v o7 B, D1k BEFD
A DA 1OV ik 1z B o 3 Foft Jik b m DA B 2 s ot b e ok i Ak 52 28 44 i 79 b 7 V25 B T ) ik
MO AR R — P ATV, BUE BRI A, S mT DA A ik o 8 i 45 0 bk v B P88 bk ol 43
2, kR AR E R A (a2 — \a T2 —mE sz — ) Ak,
LY Sk R/ B AR B R AR AR A AR, AT DAL AL RS IR AT AR A R H e ] R
[rE T

[0168] 7E— R SEBMEEA LT R LLG , #RAT FEOLRFFE M A A B, RA M IR 2047 FF
A IEAT (A HoB o5 e 200 o — ELARAT FE6 0 2 /it 1 B SR S5 A7 5, A H 5% 20 45 [H] 7
Fe21 AL IBAT AE AR ZE B HF 25 2 LA F0 VR HRAT BE6 OFF) 1] & il S5 A A B o 7E— IR SE B I 42 5 4T
TR VA G S8 AT i R R 2248 ¥ 30

[0169] 4 ik, #KAT PRS0 P 25 5B £ 410 AHIE I H 48 719795400 . FF 04004 14 2]
Tt N 52 B BE I FEIRAT B« 25 78 i T3 8 AERT BT W) A R AR 2 W N 2R e 41 4k
(¥R 77 B 924005 Ab 2 245 i &L, B (R IE T R 88 54T R BB R A AEOTCYE FH Y o

[0170] "I I Y PN 25 A2 AR H5 AR SCHREIAR (1) R B ) — Rl AL 238 B P AT VAR T AR . R
7R R R A —Fhya 4], 2R IX P AR BB Y 138, AR 4 A B (1) G 7 v ] DUCR P
Z AR T 2R B AH F] 1 ThRe -

[0171]

'Circular Stapler Program wusing the rev 3c board (cb280 chipset) V8.03
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[0172]
(CS-3¢-080306.CUL)
'8-3-06
'Modified programi to abort with only fire button, added pbecount variable
'Added PWM ramping
'7-28-06
'final tweaks - stan is now an integer etc.
"7-17-06 This version written for the 3¢ board.
'7-14 DEBUGGING VERSION
"Program written for 3¢ board using the Cubloc 280 chipset
'Note: this program is a modified version of the ones noted below. All changes not related
to the addition of the B/R limit switches
'apply. The programs below were written to deal with the "gray logic" of the 1 em switch.
This version uses
'a limit switch at either end of the extend/retract stage.
'V6.20 Final Version of Gray Logic program as used in prototype 0, serial number 100
"V6.05
‘modified the extend to ¢m 1 and retract to em 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 em limit switch
s closed regardless of whether the retract button is released before the em switch 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 second delay
at the end of jog subroutine before
'going back to main routine
'reformatted datadump labels
[0173]
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'added variables for high and low speed pwm values

‘added extend only capability at end of completed fire to prevent crushing stapled tissue
NOT WORKING- REMOVED added checks To ensure 1 em switch Is made when
extending Or retracting from the 1 cim 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.

Timited 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
changing 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-stapler-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
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[0174]

P13 Extend Limit

P14  Retract Limit

'P15  Fire Forward Limit

'P16  Fire Back Limit

'P17 1 cm Limit Switch

'P18  Staple Range Limit Switch
'P19  Force Switch

'P20  Extend Button LED

'P21  Retract Button LED

'P22  Fire Button LED

'P23  Force LED (blue)

'P24  Not USED

P25  Not USED

'P26  Not USED

'P27  Not USED

'P28  Not USED

'P29  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 'lcm limit switch status

Dim srstatus As Byte 'staplerange limit switch status
Dim x As Integer

Dim powerons As Byte 'store in eeprom address 2
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[0175]

[0176]

Dim cycnumfires As Byte 'store in eeprom (powerons*5)

Dim cycabortfires As Byte 'store in eeprom (powerons™5)+1

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

Dim cycjogs As Byte
Dim arm As Byte

Dim completefire As Byte

Dim staplerangestatus As Byte

Dim bail As Byte

Dim ds As Integer 'eeprom data start location for individual cycle data writing

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

nitalize outputs

Out 20,0 'extend button LED
Out 21,0 'retract button led
Qut 22,0 'fire button led

Out 23,0 'force led

Out 29,0 'staple range led

“initialize variables
firstout=0
firstback=0
completefire=0

arm=0

24



CN 103908314 B W OB B 20/56 T

bail=0
cycnumfires=0
cycaborttires=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
QOutput 6 'turns on pwm output for FIRE

'read totals from eeprom

powerons=Eeread(2,1)

Incr powerons 'increment total power on number

If powerons>=255 Then powerons=255 'limit number of recorded powerons to an integer
of one byte max

Eewrite 2,powerons, ! 'write total power on number to eeprom

ds=powerons*5

'JOG and DATADUMP Check
'push any button within 2 (or so0) seconds to go to jog routing
'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
[0177]
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Exit For

Elseif Keyin(10,20)=0 Or Keyin(11,20)=0 Or Keyin(12,20)=0 Then ‘either e/r
button or the fire button pressed

jog

Exit For

End If

Delay 20
Next

3

'HOMING SEQUENCES

!

cmstatus=Keyin(17,20) 'read the status of the lem limit switch

If cmstatus=0  Then
homeretract

Elseif cmstatus=1 Then
homeextend

End If

'Return fire motor to back position

homefire 'this returns the fire motor to the full retracted condition (P6 limit switch)

Vi s s e sk ok Shesiecsls ek S v oo s e ok ok e s sl sfe St e sk i sl st sk i st sl st st el s aate s ek sk sl et e sk sk st SR sl sl ko ok
sk ek ok i R ek sk
'Main Loop
Tk 5 S ot s S o eSS Sl SR SR SR R K Sk S R R R s S S S R S S R S AR SR s SRk R S R SRR R e ek sk
R R R R kR Rk
Do

[0178]
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'Debug "Main Loop",Cr
'Delay 1000

cmstatus=Keyin(17,20) 'read the 1 cm switch

'staplerangestatus=Keyin(5,20) 'r¢ad the staplerange limit switch

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

If emstatus=0 And Keyin(13,20)<>0 Then
Out 20,1 "turn extend led on
Out 21,1 'turn retract led on

Elseif emstatus=0 And Keyin(13,20)=0 Then
Qut 21,1 "turn on retract limit

Elseif cmstatus=1 Then
Out 20,1
Out 21,0

End If

'check firebutton led status
If firstout=1 And firstback=1 And arm=1 And completefire<>1 And cmstatus<>0
Then
Out 22,1 "turn on fire button led
Else
Qut 22.0 'turn off fire led
End If

'check for extend retract button press
[0179]
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If extendbutton=0 And emstatus=0 Then
extend

Elseif cmstatus=1 And extendbutton=0 Then
extend

End If

If retractbutton=0 And cmstatus=0 Then 'And extendonly=0
retract

End If

‘check for firebutton press
If firebutton=0 And firstout=1 And firstback=1 And arm=1 And completefire<>1 And

emstatus<>0 Then initialfire

Loop 'keep looping til powerdown

End  'End of program

e it S R e S S SR ke B e s sk S A B B st o s o S o sl sl ok S SRR oo e sk s e s st sl sk S Bk R sk R ko

1

' SUBROUTINES

$sfe siesie sl skl sl sl sl stk desteotolesfolooste siesle st sk soskone sl el sesdesieseste sit il sieskalesiesie el siesete siesletesie sk

L]

"HOME: retract to ¢m switch=not pressed

¥

Sub homeretract() ‘retract until 1 cm switch 1s open

"Debug "Homeretract",Cr
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[0180]

[0181]

'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 0 'turn pwm off

End Sub

f

'HOME: extend to em switch=pressed

Sub homeextend() 'extend until 1 ¢m switch is closed
'Debug "Homextend",Cr
'Delay 1000

Pwm 0,slow,60000
If Keyin(17,20)=1 Then
Do Until Keyin(17,20)=0 'now the 1 cm switch is pressed
QOut 30,1 'ER motor forward DDD
Loop
End If
Out 30,0 'DDD
Pwmoff 0
Delay 300
homeretract 'once the switch is made, call homeretract

End Sub
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1

'Fire motor homing routine

1

Sub homefire()
'Debug "Homefire" Cr
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

¥

'JOG Routine

L

Sub jog()
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 | second delay
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
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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 0

Incr cycjogs

If cycjogs>=255 Then cycjogs=255

Eewrite ds+3,cycjogs,1

End If

If Keyin(11,20)=0 And Keyin(10,20)<>0 And Keyin(12,20)<>0 Then
Pwm 0,5low,60000
Do Until Keyin{11,20)<>0 Or Keyin(14,20)=0
Out 31,1 'extend motor reverse
Loop
rorez] Out 31,0 'extend motor off reverse
Pwmotf 0
Incr cycjogs
If cycjogs>=255 Then cycjogs=255
Eewrite ds+3,cycjogs,

End If

If 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
Out 32,0 'fire motor off forward
Pwmoff |
Incr cycjogs
[0183]
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If eycjogs>=255 Then cycjogs=255
Eewrite ds+3.cycjogs, |

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
Inier cycjogs
If cycjogs>=255 Then eycjogs=255
Eewrite ds+3,cycjogs, 1
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

1

"Extend until extend limit is met

[0184]
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Sub extend()
Out 22,0 'turn off fire button led while extending

Out 21,0 'turn off retract button led while extending

Pwm 0,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
Qut 30,1 'ER miotor forward DDD
Loop
Out 30,0 DDD

If firstout=0 Then 'this will keep the extend motor going on the first extension until the
anvil 1s all the way out
Do Until Keyin(13,20)=0
Out 30,1 'DDD
Loop
End If
Out 30,0 'DDD
Pwmoff 0
Iner cycers
If cycers>=255 Then cycers=255
Eewrite ds+2,cycers,1
If Keyin(13,20)=0 Then
firstout=1 'set the firstout flag to enable fire button
Out 20,0 'turn off extend led
End If
End Sub

¥

'Retract until cm switch is open
[0185]
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1

Sub retract()
Out 22,0 'turn off fire button led while retracting

Out 20,0 'turn off extend button led while retracting

Pwm 0.fast,60000
Do Until Keyin(11,20)=1 Or Keyin(17,20)=1 'retract until either the lcm switch goes
open or the extend button is released
Out 31,1 'ER motor reverse
Loop
Out 31,0
Pwmoft 0
Iner 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
If firstout=1 And firstback=1 Then arm=1 'set the arm flag to arm the fire button
End Sub

'DATADUMP Routine

1

Sub datadump()
Dim chef As Byte
Dim tf As Byte 'total fires
Dim ta As Byte 'total aborts
Dim ers As Integer
Dim tj As Byte

[0186]
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Dim tdd As Byte
Dim stan As Integer
Dim kyle As Byte
Dim token As Byte
Dim ike As Byte
Dim kenny As Byte

Dim sn As Byte

tf=0
ta=0
ers=0
tj=0
tdd=0

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

Delay 1000

sn=Eercad(0,1)

Debug "Circular Stapler Stored Data",Cr

Debug "Version ",ver,Cr

Debug "KMS Medical LLC".Cr

Debug "--- et "Cr

Debug Cr

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

If powerons>=2355 Then powerons=255
Debug "Total Cycles: ",Dec powerons,Cr
Debug Cr

Debug " - : "Cr
Debug Cr
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[0187]

[0188]

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

Debug " "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)

tji=ike+tj

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

Debug "Datadumps: ",Dec kenny,Cr
Debug Cr

Next 'stan

Debug "------e-= ".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
Debug "Datadumps: ",Dec tdd,Cr
Debug Cr
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Delay 1000
For x=1 To tf 'blink the number of completed firing cycles
Out 22,1
Delay 500
Qut 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

13

"Tnitial fire

1

Sub initialfire()

Dim f As Integer

Dim p As Integer

Dimt As Integer

Dim y As Integer

Dim z As Integer

Dim q As Integer

Dim timmy As Integer
Dim butter As Integer
Dim 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
[0189]
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Qut 21,0 'retract button

bail=0

t=15 'total blink time

p=3 'number of blink periods

Pwm 0,fast,60000

'start blink and adjust pinch motor to force
=(t*1000)/p

tbeount=0

If Keyin{12,20)=1 Then tbeount=1

Fory=1 Top
numblinks= (t*y)/p

timmy=f/numblinks

butter=timmy/50 ‘calibrate this to seconds

If timmy=0 Then timmy=1

If Keyin(12,20)=0 And fbcount=1 Then
bail=1 'set abortfire flag
Exit For

End If

If Keyin(12,20)=1 Then fbecount=1
Do Until Keyin(19,20)=0 Or Keyin(14,20)=0 'retract until force
switch met or retract limit met
Out 31,1
If Keyin(12,20)=0 And fbcount=1 Then
bail=1 'set abortfire flag
[0190]
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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
For g=0 To butter
Delay 10
If Keyin(12.20)=0 And fbcount=1 Then
bail=] 'set abortfire flag
Exit For
End If
If Keyin(12,20)=1 Then fbcount=1
If Keyin(19,20)=1 Then Out 23,0
Next'q
If bail=1 Then Exit For

Do Until Keyin(19,20)=0 Or Keyin{14,20)=0 'retract until force switch met or

retract limit met
Out 31,1
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
Out 31,0
Qut 23,1
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If Keyin(12,20)=0 And fbcount=1 Then
bail=1 'set abortfire flag
Exit For
End If
If Keyin(12,20)=1 Then fbcount=1

Out 22,0
For ¢=0 To butter
Delay 10
If Keyin(12,20)=0 And fbcount=1 Then
bail=1 'set abortfire flag
Exit For
End If
If Keyin(12,20)=1 Then ftbcount=1

[0191]
If Keyin(19,20)=1 Then Out 23,0
Next 'q
If bail=1 Then Exit For
Next 'z

'‘Debug Dec? fbcount,Cr
If bail=1 Then Exit For

Next'y
Pwmoft 0
If bail=1 Then
abortfire
Else
'staplerangecheck
finalfire

End If
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[0192]

End Sub

1

'Staple Range Check Routine

¥

Sub staplerangecheck()
If srstatus=0 Then
finalfire
Else
abortfire
End If
End Sub

'Final Fire Routine

1

Sub finalfire()

Out 23,0 'turn force led off

Out 20,0 'turn extend led off

Out 21,0 'turn retract led off

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

Pwmoff |

Pwm 1,fast,60000

'Out 32,1 'fire motor forward DDD

completefire=1

Do Until Keyin(15,20)=0 'fire forward until forward limit is met
If speed>=60000 Then speed=60000
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If speed<60000 Then
speed=speed+10000
End If
Pwm 1,speed,60000
Out 32,1
Delay 50
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 miotor fwd off DDD

speed=0
o19e] Delay 250

Do Until Keyin(16,20)=0 'retract fire motor

If speed>=60000 Then speed=60000
If speed<60000 Then
speed=speed+10000
End If
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
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[0194]

extendonly=1
Incr cycnumfires

If cycnumfires>=255 Then cycnumfires=255

Eewrite ds,cycnumfires, 1 'write the curtent cycle number of fires to the eeprom

Delay 200

End Sub  'return to the main routine

1

'Abort fire

1

Sub abortfire()

"Debug "Fire aborted before firing!!",Cr

Out 31,0 'turn retract motor off

Qut 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

Incr cycabortfires

If cycabortfires>=255 Then cycabortfires=255

Eewrite ds+1,cycabortfires, 'write the current cycle abortfires to the eeprom

Delay 200
homeextend ‘'extend to lem

End Sub
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