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ABSTRACT

ELECTRONIC COMPONENT FITTING INTRODUCE TO MODERN TECHNOLOGY
FOR INCREASE THE EFFIENCIAL OF PRODUCT,ANACCURENCY AND FASTEN BUT
IT IS VERY HIGH PRICE.THOSE MACHINE MUST ORDER FROM FOREIGN, WHICH
HAVE EFFECT TO COST.THIS PROJECT WILL PRESENT YOU ABOUT THE DESIGN
OF(AUTOMATIC PICK & PLACE MACHINE).AT THE FIRST IS TECHNIC OF DESIGN
.PRODUCT OF COMPONENT , JOIN TOGETER AND TEST, WHICH IS UNDER
MACHANIC THEORY, ELECTRONIC THEORY AND COMPUTER
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o } 73 d' d' d' - [] dl' v
SN MUMAWANNILATEUTITBUNUTLTRILA SR 1Tl
ATNNNAY ( parth ) Adaanas
2.3.2 NIAWANANTINTLBWTUIN ( feed rate control )
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( EIA standard RS-273 ) videnFaniulaevalildn alaa” ( given control function :
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G code ) gUluuin1ednGasdayalneinlldwiiates Ti8ud s

n g xyzab f s t m eob

™ o

g n Ao A MFUANRTUEAIAALNITVIY
pr o o« © i o o
g PR RAMIUNIMUATENTIARDUN
xyzab A sWAdWILAMMUAR NN BT
i o o o o 2’
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Wi 2 uRanudainsanafiam ( Block address format )
fwunisdaFaedayawniissindfoyaludnitbiinndauwlasean
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w3 unlFinmuFaanefiom ( Tap sequential format )
o~ ol p d” 173 ¥ < | 2] T 7
wunsdaFadayauniisnntusssamitariutaduntsaids
:damﬂ'luuaﬂn'umda'lmw‘luumﬁﬂﬂﬂuuﬂm n'l.mqu'mﬂmqauu'lo \EnTy Aaz
u'mm;;aquq.Auau'lﬂu'ﬂ'ﬁ'[uuaﬂnm'a‘hJ Aatnnstiaudayataunddiaou

L‘IIEIEWNU

001 01 07500 06250 10000 6121 718 eob
002 08725 06750 eob
003 05000 520 620 01 eob

Wi 4 Biaudaunsanaiiom (Word address format )
o~ [ 73 sli‘ [ % o~ o o ]
fwunsdnGasdaysuuiilaalssneudas fadhws was A lngs

} 9

] v d’ 1] < k.4 L] L [ ‘, - 2/ dl
ﬂmfagawﬂqma'luuafam:mmmummﬂ N®T (Naug MTUNTDITDYRINAINN
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n001 g01 x07500 y06250 210000 1617 s718 eob
n002 x08752 y06750 eob
n003 z05000 520 s620 mO01 eob
Foyaiuguiiiuunsdaniteies 363 oot
N.IAdMIALAURTUAMIFIAUNITTNU ( Sequence number )
mia N 1 lunsugnsdrdunisianownds dwmiieiag FEUT Aae
Anamdesiatialaliviu 4 MAN ( No-N9999 ) luudazufanasuanadndunasyiy
laifeadadien
LIFRA MU MU RN A AT ( Preparatory Function )
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Wusisruaninedeuiluuuadunsaiuiy Aaaimamdasiaiily bidy
2 vian ‘luuafanum']mmmw'l'nma G HlAunnin 1 s masadi 22, Tiluga
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A.fadmiLTmuagUnsalladaw ( Miscellaneous function )
g M duniagildaaununismiuesqunsalidiuiug Wedsnldig
- : LY -. : ] - . L 4
TunseanTuarliTilss@nsnmunniedu iy #a Mo3 Wunaed i
WA spidely U TN AsaR 2.3.2 Lﬂufﬁamummyu EIA
LA MTLNMUALATENTIA ( tool function )
o v o g - - lll ) d'p - :
mia t it uaAmasTinefreasTailefifeliluntsndntuey
AR IN1stlauFuanu( feedrate )
[ o < o ol j ar
Iilunsimuadamanuiilunsiaiainsiiadag
a.svadmiunminauFareanan( speed )
a s nAvualii A liny 4
1IVAGWMSLAMUARIMUIN T IARBUT
lfd. v o [-] [} d‘ d' b 2 il
gnldassanmuasiuwvdanisnaeuily 2 wy AaLLLWINIIUNIg
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nMuUAMWlNIsIARaUI N uisiReLiLqndBaieaiRse dadn
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uuuumtﬂummwummtmum’u‘maauwmmaunumtmummum

n'l‘:m?ﬂu'i'ay,aﬁ'wn'auﬁ'nma% ( computer assisted preparation )
- g ar ] A’ ‘:, al a - -J
Tun1se@nua naswudBuuiLS Aty day utlunsann
m’-a:mmmFi'ﬂmmmmmﬁummqmgua’nmmmﬁmmaﬂa’f AaiuANinIin
ﬂﬂuﬁmmafm‘ﬁqtﬂun1?Lm‘§ﬂu'1'fa§;af-i”mdq"lﬂﬂ’qLﬂ?m FBUT A nnIniAeNfn
waiinlfanluntzanioan waznan ilaugnias munfinen iitauie
b 4 b 74 «4 - ol al Y - v
TAYRNIUIATDIABNNIUADIAD LBNW (automatically programmed tools APT)AnAL
Tne Electronic System Laboratory of the Massachussetts Institute of Technology
(MIT ) Alunsalige ( high language ) #llunsRnserurasfawes u
sl muaginsmmasadinreduim madusssdnnes A
ATNARIALARDY uaxqumﬁmm'aiwmmLﬂ?aqﬁfa NduANRIRDNAY
WMNIAMI wIAuTesIaguina eI Imes waransINrilentui
vensnnueRfiudy fflinwnduldtietes 38 Wy compact 11,

ADAPT, EXAPT, AUTOSPOT, AUTOPROMPT Wax SPLIT s
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“_ o o~ o dinac) dl'-l'
AT N 2.3.1 Tﬂﬂﬂ1M?UﬂqﬂuﬂﬁﬁﬂﬁﬂﬂQQUﬂﬂﬁuﬂﬁﬂijﬁulE

CGDE FUNCTION
g00 Point to point,positioning
g01 Linear interpolation
g02 Circular interpclation arc CW
g03 Circular interpoletion arc CCW )
g04 Dwell
go5 Hold
g06 - g07 Unassigned
g08 Acceleration
go9g Deceleration
g10 Linear interpolatian (long dimensions)
g1 Linear interpolation (short dimensions)
g12 Unassigned
€13 - gl16 Axis selection
g17 xy plane selection
18 zx plane selection
g19 vz plane selection
g20 Circular interpolation arc CW (long dimensions)
g21 Circular interpoletion arc CW (short dimensians)
€22 - g24 Unassigned
g25 ~ g29 Permanently unassigned
€30 Circular interpolstian arc CCW (long dimensions)
g31 Circular interpolation érc CC¥W (short dimensions)
g32 Unassigned
g33‘ thread cutting, constant lead
g34 thread cutting, increasing lead
g35 thread cutting, decreas{ng‘lead

g36 - 39

Reversed for control use only
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159 2.3.1 (FiR)

CODE FUNCTION

§40 Cutter compensation cancel

g41 Cutter compensation-left

g42 Cutter compensstion-right
€43 - g4g Cutter compensation if usejotherwise unassigned
g50 - g59 Unassigned
g60 - g79 Reversed for positioning only

€80 Fixed cycle cannel

g81 Fixed cycle 1

€82 Fixed cycle 2

€83 Fixed cycle 3

€84 Fixed cycle 4

g85 Fixed cycle §

£86 Fixed cycle §

€87 Fixed cycle 7

g88 Fixed cycle 8

€89 Fixed cycle 9

g90 - g99

Unassigned
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i 232 sindwiutvuagunsnlidhiiug AR Blata

( EIA Standard RS-273 )

CODE FUNCTIGN
m00 Program stap
n0t Optional ( planned ) stop
m02 End of progrem
m03 Spindel CCW
m04 Spindel CW
m0§ Spindel stop
m06 Taol change
m07 Coolant No.2 ON
m08 Coolant No.1 ON
" m09 Coclant OFF
m10 Clamp
mit Unclamp
ml2 Unassigned
mid ‘ Spindel CW & Coclant ON
mi4 Spindel CCW & Coolant ON
mis Mation
mi6 Mation
mi7 - m24 . Unassigned
. m28 - m29 Permanently Unassigned
m30 End of tape
m3t Interlock
m33 - m35 Constant cutting speed
m36 - m39 Unessigned
m40 - m4S§ Gear change if used otherwise unaessigned
m46 - m49g Reversed for contral use cnly
m80 - m99 Unassigned




2.4 sTUUNMSMNUAUTINAN (PNEUMATIC SYSTEM)

‘lo’fﬁn'mI'ltmi‘.muﬁqwﬁnm'l‘i‘lumfmuQumﬁ’quﬂnmfu%'ludqu
Wagauyna Fessuuaadildanihdiing 710 psi Li'v'ﬂ'l.'i’muaunmﬂgﬂuﬁ
MwagINA WinRauii Wi tiauiasluwmauny z daun1suyusay
QNALANADY Stepping Motor

qunsaR i lusnfiandin dstneudag

1.Lﬂ'§faqﬁ’mau (Air Compressor) Aaleiaq u_l'a"ﬂuw&qmmnwﬁ’wﬂu’lﬂﬁmﬂu
Wuasdn yibilAuAugandruiisstniAtinmna A an T
1A AaNeeniy 3 1un A8 TUALAN TWIANAN uazawnlug Aanu
AwnsareaATasshny TunsaiencudusnaliR 10 uf TaseaFraae
Lﬂ"?:mﬁ'mauuﬂmamﬂu WuLgngu ussuwuuang

2159951 A W AUANSR ( heat exchanger ) Lummmm'a\mmamvgﬂ
memﬁnmmmumfmmmmm.l"mﬂmﬂhmﬁm 8 gnuAriuns a1
mwmquu 7910 11§ oﬁ’quumn'mnum'mmuﬁwwfqmmuqa tnldan
St denitaemsazairanomndame i 3 o vaegqUnial Fasuiy
AzinanngUgRaeaNSadat At e A ey

3.A%aansasvienn ( main air filter ) aziumansasuarensafinuaninng
Unthaniuasdn Winzaadewih e uas deufiashMiuiassnsly
souuiiaudn

41paavinan s ( air dryer )aué’m%‘aenmnm‘a':fmfé’maw-a:ﬁmm%uﬂu
agNINn ﬁ’qﬁ’uﬁhtﬂuﬁ'@::ﬁ'mv'hauﬂ”m'lﬁ’tﬁumv?'a"m QAN TURRNANAY
a0 mm'nu-ngngmaanmq.,naumLﬂumLqunuﬁﬂﬂnmmmnimumﬂnu
ANt (trap)

5.N3BIAN ( air filter ) 'ﬂzv'l"mﬁw?;ﬂé’ﬂﬂﬁuLﬂ‘ﬁiﬂmmqau'luﬁﬂmutﬁaﬂmﬁu
nﬂitﬁﬂwqé‘zjﬂaqﬂnfm'#l‘i’au‘lunm‘iﬁ‘hiﬁl.ﬂ"i‘mﬁfmu'lﬁu.ﬁq fAnsasaniiazin

uu'mmnmﬂﬂumnuaumﬂ
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& . 1 & o -J o
6.97093AAMUAY ( pressure reducing valve ) m"i'*ammammmﬁ'ﬂmmau
&~ o ol o o (3K} d' " 1 o 3 wf 4 1 : [
Wudninlisidaswduagrmil TNAMNNAUURTAWINNIAIANAY
L3
M mudnidas aniulunslfanReinflussiasandranuiusnning 4o
AR IMAING9
7.gunsaluaanisiunaadu ( ol lubricator ) WasnnlugUnsafiawdindouy
. v v o & “ o =S v o eve® o,
wg) azdesdinismaedududounely v flunaziasiiniundadu vy
] ] 1 24
uandn Wensaeau wiluamurelssmaesssuuiowsn Wil
waedululiuaudnTaenfuda ness 800ANA uavgLnsaliaia
uuvsafaauunfavmuaq'lwqmmmnu Fend gaufungnuniwas ( senvice unit )
8.qUnsnliALEeN ( air silencer ) auﬂmmﬂqn'l'mquum@zgmmw‘/‘m@nﬁ
[ - J - ‘\’rd| } 4 nﬂ'
UITLINA Tmaﬂanmmqg?wqﬂﬁ']‘luummmimmmmm‘nﬁmflﬂu.mumau
L4
fngneneieangusraniAasiidaas
9. @ AEuRiAniaay (air flow change valve ) i /asufianaenas
maﬂumquﬂnsmmmwmmmfmuwummm-ﬂummﬂnqumtmmmaauaan
vialaaudn vawmailawdnuyuniedne sitawsmien TaeAufewdiy
frmaaiy 1l imsileudtyqaiivi ientstleuausy WAulinanas
wArufiamanasTnaseny
10.2189179AUA1NIT ( speed control valve ) i MAuansa WAa
d da w o o o v [y v < o
maareuiEiatlagnnlinBunssudalWlduntesau et
i uguindauiieanda viseta MMM UIBINBRe A Rn A Tuug
1 4
AR FEndEnlssmilan "1AIAWANNTTING" ( flow control valve )
1.nszengu (air cylinder Jlugunsninsiussanfiawdinaanialy
muouumﬂu.uummmﬂnquam“nmu'muJaﬂug‘)_lmmwmmuauam'lwaq’lu
JUn&Rung lnealiUnsruenguasdasiaguanasfin winfiondihas uilunse

U?JHQU'VIN’TL!MJU 2NN ’N'l«!"lJJ’ﬂ‘If]Ji"Jﬂ’ﬂlJﬂ']i‘LﬂﬂﬂU‘/]ﬂ']NLLu’JlLﬂu Z



2.5 Waslgyy1md (VACUUM HEAD)

2.5.1 ann1g

mnmwmmauqrqumﬂ AR NMaesutiuranan R ;p.l*n 25.1
m’lmnmq:ymflmmu Tmﬂmmﬁluwmm.,qngmfafanmmﬂ UTaAINGE
AUfn qmzyﬁmmu MuzREIUANNALTTEIN AN Y Aavauliiady
ST AR AT S mu'umqturgflmm::ummnumufaaﬁ"uaqnummLm
uaABuaNS AR LA ADATY mwuw'lumﬂuumnmLﬂumm'l'mu‘ﬂu

> 1
m?’-mmn'numuma

Exhaust —————— 1| Compressed Air
P — — ———

Attraction

719 2.5.1 VACUUM HEAD

25.2 D1MIANIANGRYINIA

DIAEUANN1T B9 1104 (TORRICELLI TEST) ﬁ'ﬂ;‘ﬂﬁ' 2.5.2 Aansien
waaAUAIE1 1 s wsrlsanmalWifnudalinnnaendnafialy
'ld'lum'nwwuﬂmmqimamua'amum‘lumﬂuma_lafaﬂwaﬂam"wummwm
s‘zmuﬂmwﬂmmmwma'[uuafamumumﬂmqq Wil 760 fiaawnslsan

dqwmmfnmuuuﬁ‘mmqﬂmwnuﬂmamﬂmﬂmﬂfadqumﬂuqmmﬂmﬁ
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. . \)'acuui_r? .
A %
* Approx. .
760mm Atmospher
Mercury B F"ressure
/ 9K

il 252 nmmAnsegINIARAMANNNI89 TORRICELLI

2563 n1nBanMIAIRMLIgYYINA

4y o - o Lo LU
uJ'ﬂﬂ’rNnq?lﬂﬂﬂmuqﬂﬁlﬂﬂﬂqquqn&l{y'\n']ﬂlﬂu'ﬂu']ﬂLﬂN']zﬂNnU‘HU\]'IULT']
mu’]i‘nﬁ’mﬁm‘lﬁ’ﬂ’mﬂumi

W= _ e W= dwmineesfusy (kg)
760 P = Angeyeynianld  (mmHg)

o o

X o sl
A = NuIWISURF AT (cm?)

] d' ;73 2 cll ] - vy it
MNAN AR MANNTE LY AraAAMNL s I R e vieanatla
1 } 73 v ) d’l
AR InmTa g e
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1 0.003 0.004 0.005 0.006
g 0.012 0.017 © 0021 - - 0.025
35 " 0.038 ‘. 0.051 0.063 0.076
5 ; 0.08 0.10 012 s
8 0.20 ' 0.26 . 033 LR
RO 08 ©0.41 0s2 0.62
15 0.7 . 0.9 1.2 1.4
20 ' "y 1.7 2.1 et T
. i, P - 2.6 3.2 3.9
30 } 2.8 3.7 47 5.6
3s 3.8 5.1 6.3 1.8
40 ) 5.0 | 6.6 8.3 9.9
50 8 -10 13 16
60 1 13 19 22
80 ' 20 26 33 40
! 100 il a1 52 62

o ar

MUAAIAIRIINII IS wNsoEntiNImgHE  eniow kg)

2.5.4 NELMA ALimogsl
ANAAUANYSTE Aa Ap Al IR e g AT 9M Zero Base
Point (nenialufimiagdhy Torr vida atm dlunnsdnny
ANNAUNA AR ATINAUTIRATTIAT AT TN o 40 Zero Base Point
(L¥uri 500 mmHg, 5kgf / cm2. ect)

MITNUANIAIANNAY U 30 Zero Base Point (ANNAUANUTD)

0 Zero Base Point (Absolute Pressure)

200 400 600 7%%800 1000 1200 1400 1600 1800 2000
N L L 1 L 1 L l 1 L 1 L | 1 | 1 1 1 1 1 |
93, .04 as o8 L0 ABEEGRE 18 " 38 200 32 28 as
| (AT W YR R JUITE (B ] l_ T (S | N ST RO ot it M e o | TN |

Torr (mmHg)

Standard Atmospheric
Pressure (atm)

0
Negative Pressure (Vacuum Degree) L Base Point(Gage Pressure) Positive Pressure

-08 -086 -04 -0.2
Gage Pressure Kg.f/cm2G R T T el

o
-6 -400 -
Mercury Column (mmHg) o0 0 200 | 200 400 600 800 1000 1200
L L L 1 3 | L L 1 L 1 1 | L | L | 1 L
: o
8 & -a 3 2 a 6 8 03Nt gae T g
Water Column MAq SRENEES: SR SN el ST el ) I PSS T e e e (S | W L I e |
L]
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;NAME: PROJECT .ASM

ATIR

MONO_SCN

OOL
NC DSP

PORTS8
PORT12
DFH
SIP
LPEI

SBPA

MSKI
RSTI
LFIL

LTRJ

RDSIGS
RDIP
RDDP

RDDV
RDRV

LN SCAL
CY SCAL

CTRLW1
CTRLWZ
CIRFL1
CTRFL2

.8086

07 : ATTRIBUIE OF DISPLAY

20H ;ASCIT BLANK

OB8OCH :BASE ADDRESS DISPLAY

25 :NUMBER OF ROW OF CHAR

80 ;NUMBER OF COL OF CHAR
ROW~COL :ALl. THE CHAR DISPLAY ON SCREEN
15 s AMOUNT OF BYTES OF RESULT
OCH ;RESET COMMAND

O5H ;8-BIT D/A

O6H ;12-BIT D/A

02H ;DEFIND HOME

O3H :SET INDEX POSITION

1BH ~;INTERUPT ON ERROR

1AH :STOP ON ERROR

20H -SET BRAKE POINT, ABS

21H :SET BRAKE POINT, REAL

1CH ;MAKE INTERUPT

1DH :RESET INTERUPT

1EH ;LOAD PARAMS

04H ;UPDATE FILTER

1FH :LOAD TRAJECTORY

O1H ; START MOTION

OCH ;READ SIGNAL REG

O9H " ;READ INDEX POSITION

08H :READ DESIER POS

OAH :READ REAL POSITION

o7H :READ DESIRED VEL

OBH :READ REAL VELOCITY

ODH sREAD INTEGRATION SUM

O2H sSCALE OUTPUT FOR LINEAR FUNCTION.
02H sSCALE OUTPUT FOR CYCLE FUNCTION.
OOH : TRAJECTORY CONTROL WORD MSB
O2H ;s TRAJECTORY CONTROL WORD LSB
OOH s CONTROL. WORD FILTER MSB

O8H ; OONTROL WORD FILTER LSB



STACK SEGMENT PARA STACK 'STACK’ ;1K STACK SPACE

DB 256 DUP (0) ;256 BYTE OF STACK SPACE
STACK ENDS
DATA SEGMENT FARA PUBLIC ’'DATA’
THIRTY DB 30 ;VALUE FOR MUL INSTRUC
SIGIEEN DB 10H
PARM DB 128 DUP (0) ;MOVE PARAMETER TO HERE

; MASSAGE TABLE:

MSGO DB . ’
MSG1 DB ’ ’
MSG2 DB \ ’
MSG3 DB : ’
MSG4 DB 2 \
MSG5 DB : ’
MSGE DB ’ ’
MSG7 ) ,
MSG8 DB ’ ¢
CHAR BUFF DB ’POSITION ’;DEFIND BUFFER FO
VELOCITY DB 'VELOCITY ’
HEADING DB : B7 B6 B5 B4 B3 B2 Bl BO '
STATUS1 DB "RDSTAT : ’
STATUS2 DB 'RDSIGS : ’
STATUS3 DB : : ’
STATUS4 DB 'RDIP  : ’
STATUS5 DB 'RODDP ~ : '
STATUS6 DB ' 'RORP ~ : ’
SIATUS7 DB 'RODV ’
STATUSS DB 'RDRV ~ : ’
STATUS9 DB 'RDSUM ~ : ’
MSGO DB "LAST MESSAGE OF THE DAY--——-—-’
OUT_WORD DW OFFFFH

OUT_WORD1 DW 00000H

SCALE DD '10000H



INPUT

STATUS
RDSIGNAL
RDSIGNAL1
FORWD

JOG
ASCII_TEL
PEN_UP
DATA X
DATA Y

P SPEED

HI_MCND
LO MCND
HI_PP1
LO PP1
HI_PP2
LO PP2
HI_PP3
LO PP3
HI_PP4
LO PP4
NEG_IND
VAR Z

LAST X
CNI T
X CNT

EEEEEE%EEEEEEEEEE%E%%%%Q%

IB
DB

TEEEE8 R

8

30 DUP (0) ;DEFIND BUFFER AND CLEAR.

30 DUP (0) ;DEFIND BUFFER FOR VELOCITY.
30 DUP (0) ;DEFIND DATA BUFFER.

1 DUP (0)

1 DUP (0)

1 DUP (0) ;STATUS REG OF LM 628.

1 DUP (0) ;STSIG HIGH BYTE.

1 DUP (0) ;STSIG LOW BYIE.

OOH, 10H, 40H, OOH ;FORWARD DIRECTION.
OOH, OOH, 01H, O0H ; REWORD DIRECTION.
OOH, OOH, OOH, OOH ; SPEED COMMAND.
OOH, OOH, OOH, OOH ; JOGING SPEED
’0123456789ABCDEF’

'PD’

’ 000000, ’

’000000;’

'00’

’+IN;SP1;Vs80;’

’m’

’PD].OOO, 1000;’°

’m’

N s = = N R W) W) R W) W) ) W) m) W) W)

DUP (0)
DUP (0)
DUP (0)
DUP (0)
DUP (0)



ARC GENERATED.

ARC 1 D 1 DUP (0)

ARC2DW 1 DUP (0)

ARC3DW 1 DUP (0)

ARC 4DW 1 DUP (0)

RES2DW 1 DUP (0)

RES 1 DW 1 DUP (1)

SR 1 DWW 1DUP (1)  ;INITIAL BY ONE.
SR2DW 1 DUP (0)

SOR3IW 1 DUP (0)

SOR4DW 1 DUP (0)

SQR1I DW 1 DUP (0)  ;SUCESSIVE APPROXIMATION
SQR2DW 1 DUP (0) ;REMAIN.

SQR3DW 1 DUP (0)  ;(LAST SIATE OF ARC 1 - ARC 4.)
SQR4DW 1 DUP (0)

XN D@ 1DUP (0)

WO DW 1DUP (0)

;  DISK 1/0 DEVICE

FCB DB 36 DUP (0) ;FILE CONTROL BOX.

DIA DB O ;DISK TRANSFER AREA.
CNI_DATA DW  DATA BUF

TBL FILE DB ’SINE  DAT’ ;DATA FILE NAME 'SINE.DAT’.
DISK NO DB 03 ;DEFIND DRIVE C.

DATA BUF DB 4000H DUP (0) ;DATA BUFFER FOR DTA.

; TEST PLOT

Y AXITL DW 1 DUP (0) ; Y AXIT ON PLOTTER.

YAXITH DW 1 DUP (0)

Y STARTL DW 1 DUP (0)  ;START OF ARC CONTOUR Y
Y SIARTH DW 1 DUP (0)

YENDL DW 1 DUP (0) ;END OF ARC CONTOUR Y.



Y ENDH DW 1 DUP (0)

Y ALPH DW 1 DUP (0)

Y ALPL W 1 DUP (0)

Y ABSH DW 1 DUP (0) ;LAST POSITION OF CONTOUR Y.

YABSL DW 1 DUP (0)

Y AXIT1H DW 1 DUP (0) sALTITUDE OF Y FIRST POINT (MSW).
Y AXITIL DW 1 DUP (0) ;ALTITUDE OF Y FIRST POINT (Lsw).
Y ANGLE DW 1 DUP (0) ;FIRST ANGLE POINTER Y.

X AXITL DW 1 DUP (0) ; X AXIT ON PLOTTER.

X AXITH DW 1 DUP (0)

X STARTL. DW 1 DUP (0) ;START OF ARC CONTOUR X

X STARTH DW 1 DUP (0)

X ENDL oW 1 DUP (0) ;END OF ARC CONIOUR X.

X_ENDH W 1 DUP (0)

X ALPH DW 1 DUP (0)

X ALPL DW 1 DUP (0)

X ABSH DW 1 DUP (0) ;LAST POSITION OF CONTOUR X.

X ABSL DW 1 DUP (0)

X AXIT1H DW 1 DUP (0) ;ALTITUDE OF X FIRST POINT (MSW).
X AXITIL DW 1 DUP (0) ;ALTITUDE OF X FIRST POINT (LSW).
X ANGLE DW 1 DUP (0) ;FIRST ANGLE POINTER X. "~

; TEST ONLY

OUTPUT_X DWw 2 © ;OUTPUT TO DSP.

OUTPUT Y w2

INTVAL X ow ;ABS INTERVAL DISTANCE.

INTVAL Y Dw 2

V_SPEED w7

QUARDANT DB 7 ;DIRECTION OF ARC.

T SCALE DW  2000H ;SCALE PLOT.

CNT_DATAY DW 1 DUP (0) ;DATA POINTER Y.

CNT_DATAX DW 1 DUP (0) ;DATA POINIER X.

REMAINW2 DW 1 DUP (0) s MSW.

REMAINW1 DW 1 DUP (0) ;

REMAINWO DW 1 DUP (0) ; LSW.

FIRST DIVISOR DW 51329 ;ARC SCALING FACTOR FIRST DIVISION.
SECOND DIVISOR DW 1617 ;DEFAULT VALUE 1617

ANAE O DWw 1 ;ANGLE COUNTER.

ANGLE 1 W1



X RECORD DW 2 DUP (1000)

Y RECORD DW 2 DUP (1000)

I RECORD DW 2 DUP (1000)

J_RECORD DW 2 DUP (1000)

STORE W 2

SHFT DW 1 DUP (0)

;ERROR MESSAGE:

ERRMSG DB "ERROR !!! INVALID PARAMETER!!’
DATA ENDS
CODE SEQYENT PARA PURLIC ’CODE’
START PROC FAR

; STANDARD PROGRAM PROLOGUE EXCEPT RETRAIN DS AS PIR

ASSUME CS:CODE

PUSH DS ;SAVE PSP SEG ADDR
MoV AX,0
PUSH AX ;SAVE RET ADDR OFFET (PSP+0)

MOV AX,DATA
v 0)% ES,AX ;ESTABLISH EXTRA SEG ADDRESSABILITY
ASSUME ES:DATA

MOVE FCB PARAMETER FROM PSP TO OUR DATA SEGMENT:

MOV
MOV
MOV
CLD
REP

SI,5CH ;SOURCE STIRING OFFSET (WITH PSP).
DI,OFFSET FCB ;DEST STRING OFFSET.
CX,12 ;iSTRING RANG.

;SET ’FORWARD’ STRING OPERATION.
MOVSB ;MOVE PARM IN TO DATA AREA

ESTABLISH NORMAL DATA SEGMENT ADDRESSABLITY



MOV

DS, AX

ASSUME  DS:DATA

;  SET DATA AND OPEN FILE:

NAME:

MOV
MOV
INT
MOV
MOV
INT
cMP
JINZ

AL,DISK NO
FCB,AL

SI,OFFSET TEL FILE
DI,OFFSET FCB+1
X, 11

MOVSB

DX,OFFSET DTA
AH, 12H

21H

DX,OFFSET FCB
AH, OFH

21H

AL,0

ERROR?2

;DEFIND DISK NO.

;SINE TABLE FILE.

; INITIAL PRIMARY FILE NAME
;AND FILE NAME EXTENSION.
;ADDRESS OF DTA

;DOS FUNCTION = 'SET DTA’

; INVOKE DOS FUNCTION
;ADDRESS OF FCB

;DOS FUNCTION = 'OPEN FILE’
; INVOKE DOSFUNCTION

;DID THE OPEN WORK?

;BRANCH IF NOT

;  INITIALIZE THE RECORD SIZE’,’CURRENT BLOCK’,AND
; "CURRENT RECORD’ FILE WITHIN THE FCB:

MOV
MOV
MOV

WORD PTR FCB+OCH, 0
WORD PIR FCB+OEH, 1
FCB+20H, 0

;’CURRENT BLOCK’ =
;'RECORD SIZE’ =1
;"CURRENT RECORD’= 0

(@]

; "TAB’ (OSH),END OF FILE’ (1A),AND 'LINE FEED’ (OAH)

RD AGAIN:

MOV
y )%
MOV
INT
CcMP
JINZ
MOV

CX, 4000
DX,OFFSET FCB
AH, 14H

21H

AL,0

EOF

AL,DTA

;READ DATA 4000 BYTE

;ADDRESS OF FCB

;DOS FUNCTION = 'SEQUENTIAL RED’
; INVOKE DOS FUNCTION

;DID THE 'READ’ WORK?

;BRANCH IF NOT

;GET THE CHARACTER JUST READ



CALL
LOOP

JMP

SAVE TEL
RD AGAIN
EOF

;SAVE TO TEXT BUFFER.

; AFILE ACCESS ERROR HAS OCCUREED, TELL USER AND QUIT:

.
1]

ERROR2: RET

;RETURN TO DOS

i END OF FILE HAS BEEN ENCOUNIED, CLOSE THE FILE AND

;  RETURN TO DGS:

.
1

ECF: MOV
MOV
INT

PLT INIT:

PLT_EXIT:

INT8255:

DX,OFFSET FCB
AH, 10H
21H

;ADDRESS OF FCB
;DOS FUNCTION = ’CLOSE FILE’
; INVOKE DOS FUNCTION

CALL CLRSCN ;WRITE CHAR BLANK ON SCREEN

JMP

MOV

MOV

INT

MOV

MOV

IN

INT8255

DX, 00
AH,1
17H

EX,OFFSET P_SPEED

AL, [BX]
AL,’'Q’
PLT EXIT
PLOT

BX

PLT INIT

DX, 306H
AL,DX

; INITIAL PLOTER.

AL,0O0 ;CHECK DSP POWER UP

COLD



MOV

sCALL
sCALL

MOV
MOV

JMP

DX, 303H

AL,80H sDEFIND CONTROL WORD
;FOR PA1,PB1,PC1.

DX, AL

AL,OFFH

DX, 302H

DX, AL

DX, 307H
AL,83H ;DEFIND 8255 CONTROL WORD
;FOR PA2,PB2,PC2.
DX, AL
INIT ; INITIAL LM628.
10 TEST ;TEST SERVO CARD.

AL,00

DX, 304H
DX,AL

CUR OFF ;OFF CURSOR ON CRT.

AH,01 :FUNCTION = READ KEYBOARD.
16H :CALL BIOS KEYBOARD ROUTINE.
AL,’0’  ;CONVERT FROM ASCII TO BINARY
ERROR ;BRANCH IF NOT NUMERIC (<’0’)
AL,O :CHECK FOR VALID NUMERIC
ERROR ;BRUNCH IF NOT VALID(>’Q’)
MSG

; SELECT APPROPRIATE MASSAGE FROM MASSAGE TABRLE

MSG:

MOV
MOV
MUL
ADD
CALL
CALL

BX,OFFSET MSGO ;POINT TO FIRST MESSAGE
AX,09H

THIRTY 1 AX=AX%30

BX,AX ;POINT TO DESIRED MESSAGE
DISPLAY = ;DISPLAY MASAGE AT [BX]

ASCII



;CALL READ ;READ STATUS.
;CALL REPORT1 ;DISPLAY IT.

; CALL COSINT
CALL TEST

JMP LOCP ; LOOP

;DISPLAY ERROR MESSAGE FOR VALID PARAMETER:

ERROR: MOV AH,0 ;DEFIND AH READ CHARACTER.
INT 16H
SUB  AL,’0’
Jc ERROR1
CMP  AL,1DH ;CHARACTER M.
JzZ FORWARD
CMP  AL,10H ;CHARACTER 1I.
3z VAR ADJ
CMP  AL,23H ;CHARACTER S.
Jz STOP

ERROR1: MOV BX,OFFSET ERRMSG
CALL DISPLAY ;DISPLAY THE ERROR MESSAGE AT [,B‘X]
RET ;RETURN TO DOS

’

; X-VARIABLE ADJUSTABLE.



;ADJUST VARIABLE ON X-VALUE.
i Z = SORT(R SRR - X SOR)

VAR ADJ PROC NEAR

PUSH AX

PUSH RX

MoV BX,OFFSET INPUT
MOV AX,[BX] '
INC AX

MoV [BX],AX

MoV BX,OFFSET VBUFF
MOV [BX],AX

POP BX

POP AX

IMP LOOP

VAR ADJ  ENDP

FCODE DB
SCODE DB
CMD_INDEX DW
F_INDEX
TEMP DB
TEMPH  DW
TEMPL W
DIST X  DW
W
W
W
DB

S

= NN N RN = o o

DIST Z
F_PARA
S PARA
DIR MOVE

2048 DUP (0) ;DEFIND MEMORY FOR FIRST CODE.
1024 DUP (0) ;DEFIND MEMORY FOR SECOND CODE.

INIT FCODE: MOV

DUP (0) ;COMMAND POINTER.

DUP (0) ;FIRST CODE POINIER.

DUP (0) ;TEMPOLARY USE FOR CONVERT DATA.
DUP (0) ;TEMPOLARY USE FOR CONVERT DATA.
DUP (0)

DUP (0) ;DISTANCE OF X-AXIS.

DUP (0) ;DISTANCE OF Y-AXIS.

DUP (0) ;FEED VECIOR.

DUP (0) ;SPEED OF SPINDLE.

DUP (0) ;DIRECTION MOVEMENT REG.

BX,OFFSET FCODE

SICFCNC  PROC NEAR



G CMD:

MOV

MOV

POP
MoV
INC
MoV

IN3N3N3EEEREE

NOP

BX,OFFSET F_INDEX
AL,[BX]
AL,’G’
GOMD  ;IF DATA IS CHARECTER G THEN DO G CMD.
AL, M’
M CMD  ;IF DATA IS CHARECIER M THEN DO M GMD.

AL, [BX]

AL,” ' ;CHECK SPACE.

G oD ;IF DATA = SPACE THEN SKIP TO NEXT DATA.
AL,’0’  ;CHANGE ASCII TO BINARY.

CMD ERR  ;CMD ERRCR.

CMD ERR  ;IF AL >9 INVALID.

BX ; RESTORE BX.

AL, [BX]
AL,’0’
CMD ERR
AL,9
CMD ERR
F_INDEX,BX ;STORE LAST POINTER.
AL,TEMP  ;ADD WITH LSB.
TEMP,AL
AL,00
G 00 ;GO0
AL,01
G 01 ;GO1
AL,02
G 02 ;GO2
G END

;CODE ERROR.



;MUT BE HAVE ERROR MASAGE OR ALARM CODE SHOW.

RET ;RETURN TO MAIN.
G 00: INC BX :NEXT DATA.
MOV AL, [EBX]
cMP AL,” ' ;CHECK SPACE.
z G 00 ; IF SPACE APPEAR THEN SKIP TO NEXT DATA.
MOV CX,2 . ;SET COUNTER = 2 FOR DATA SEQUENT X,Z.
GOO_PARA: ;GO0 PARAMETER INPUT.
cMP AL,’X’  ;CHECK X PARAMETER.
JZ GO0 X ;INPUT VALUE OF X.
cMP AL,’Z’  ;CHECH Z PARAMETER.
Jz 0TO Z ; INPUT VALUE OF Z.
IMP CMD ERR  ;IF DATA IS NOT X OR Y THEN CMD ERROR.
QIO Z:  JMP Goo Z
GOO_X:
INC BX
MOV AL, [BX]
CMP AL,
Jz Goo X .
cMP AL,’-’  ;CHECK SIGN INTEGER VALUE. N—
JZ GOTOXDIR ;DIRECTION OF X MOVEMENT.
MOV AL,OFEH  ;CLEAR BIT O.
AND DIR MOVE,AL ;CLEAR DIRECTION MOVEMENT REG BIT O WITH O,
IMP GOOX SKIP1 ;SPACE SKIP.
GOTOXDIR: JMP GOOX DIR
GOOX_ NUM: ;X NUMERIC FIELD.
MOV F_INDEX,BX ;SAVE LAST POINTER AT ISB.

CALL DACZBIN ;DACIMAL TO BINARY CONVERT.

MoV BX,OFFSET DIST X ;DIISTANCE OF X-AXIS.
MOV AX,TEMPH

MOV [BX],AX

ADD BX,2 ; INCREMENT 2 BYTE.

MOV AX,TEMPL

MOV [BX],AX

LOOP GOO_PARA ;COUNT INPUT SQUENT.



CALL RUN GOO  ;EXECUIE GOO.

JMP SICFCNC  ;JMP TO STANDARD CODE FOR CNC
;PART PROGRAM.
GOOX DIR: ;DIRECTION FLAG X (BIT-0).
MOV AL,01 ;SET BIT O.
OR DIR MOVE,AL ;SET DIRECTION MOVEMENT REG BIT O.
GOOX SKIP: ) ;CHECK SPACE.
INC BX ; POINT NEXT DATA.
MOV AL,[BX] ;READ NEXT DATA.
GOOX SKIP1:
P LA
JZ GOOX _SKIP ;SPACE SKIP.
MOV DX, 00 ;SET COUNTER = O.
SUB AL,’0O’
JC INPUT ERR ;IF AL < O NUMBER FIELD ERR.
P AL,9
JINZ INPUT ERR ;IF AL > 9 NUMBER FIELD ERR.
JMP GOOX LSB1
INPUT_ERR:
GOOX LSB: ;CHECK DATA FIELD.
SUB AL,’0’
JC X ISB ; IF CARRY SET POINTER IS ISB+1.
CMP AL,9
INZ X ILSB iIF AL > 9 DO X LSB.
GOOX LSB1:
INC DX ;OOUNT DIGIT.
INC BX ;POINTER IS NEXT DATA.
MOV AL, [BX]
JMP GOOX ISB ;READ AGAIN.
X LSB:
DEC BX ;POINTER IS LSB.
JMP GOOX' NUM

GO0 Z:



G_END:
STCFCNC

RUN_GOO

RUN_GOO

DACZBIN

MPY TEN: °

MPY HUN:

LOoOP

ENDP

ENDP

PROC

GOO_PARA

;END OF G-CODE.
NEAR ;EXECUTE GOO.
NEAR ;CONVERT ASCII NUMBER TO BINARY.

BX,F_INDEX ;LAST DATA POINT.
AX,AX ;ZERO ACCUMULATOR.
TEMPH,AX ;ZERO TEMPH.
AL,[BX] ;READ NUMERIC.
AL,’0’  ;CHANGE TO BINARY.
TEMPL,AX ;FIRST DIGIT.
DX
MPY TEN
BIN RDY .
sMULTIPLY BY 10.
BX ;POINT TO NEXT DIGIT.
AX,AX
AL,[BX] ;READ IT.
AL,'0’
DX
BX
BX, 10
BX
TEMPL, AX
AX,0
TEMPH, AX
BX
DX
DX
MPY HUN
BIN RDY
;MULTPLY BY 100.



MPY THOU:

MPY_TENTHOU:

DEC

BX ;POINT TO NEXT DIGIT.
AX, AX
AL, [BX]
AL,’0’

;READ IT.

BX, 100

TEMPL,AX
AX,0
TEMPH,AX

MPY THOU
BIN RDY
;MULTPLY BY 1000.

BX ;POINT TO NEXT DIGIT.
AX,AX
AL, [BX]
AL,’0’
DX

BX

BX, 1000
BX
TEMPL, AX
AX,0
TEMPH, AX
BX

DX

DX
MPY_TENTHOU
BIN RDY

;READ IT.

;MULTPLY BY 10000
BX ;POINT TO NEXT DIGIT.
AX,AX
AL,[BX]
AL,’0’
DX
BX

;READ IT.



BIN RDY:

DAC2BIN

PLT S

PLT T:

S WAIT:

MOV

ADD
MOV

POP

DEC

MoV

ENDP

PUSH

MoV

EX, 10000
BX
TEMPL, AX
AX,0
TEMPH, AX
BX
DX
DX
BIN OVFO  ;DACIMAL CONVERT TO BIN OVERFOLW.
;DACIMAL TO BINARY READY.
F_INDEX,BX ;SAVE LAST POINIER.
;RETURN TO MAIN.

NEAR

AX

DX

BX,OFFSET PEN UP

AL, [BX]
AL, ’Q,
FL_END

DX, 378H
DX,AL
DX, 379H

AL,DX
AL,80H
S WAIT
DX, 37AH
AL,ODH
DX, AL
AL,OCH
DX, AL
EX

"PLT T



FL END:

POP DX
POP AX
RET
PLT S ENDP
PLT S1 PRCC NEAR
PUSH BX
PUSH DX
v 0)% AH,1 ;PARAMETER TO INITIAL PRINTER.
MOV DX,0 ;SET FOR ONE PRINTER.
INT 17H
MOV BX,OFFSET PEN UP
PLIT1:
MOV AL, [BX]
CMP AL,’Q’
JZ PLTIT2
MOV AH,0
INT 17H
INC BX
IMP PLIT1
PLTT2:
POP DX
POP BX
RET

PLT S1 ENDP

;  WRITE DATA TO PRINTER PORT
; AL: INPUT
; DX: I/0 POINTER.

. PLOT PROC  NEAR
PUSH  AX
PUSH DX
MOV AH,0

INT 17H



POP DX
POP AX

PLOT ENDP

; CONVERT BINARY NUMBER TO A STRING.

; CONVERT A SIGNED BINARY. NUMBER TO SIX-BYTE

;ASCII STRING (SIGN PLUS FIVE DIGITS)

; INPUT: AX = NUMBER TO CONVERTED.

; RESULT: DX = STARTING OF ADDRESS OF STRING BUFEER.
; CX = CHARACTER COUNT.

; OTHER REGISTER ARE PRESERVED.

BIN ASCII FROC NEAR
PUSH DX
PUSH BX
PUSH CX
PUSH SI
PUSH AX
MOV BX,DX
MOV CX,6
FILL BUFF:
MOV BYIE PIR [BX],’ ’
INC BX
LOOP FILL BUFF
MOV SI,10 ;GET READY TO DIVIDED BY 10.



NEG
CLR DVD:

DIV
ADD

INC
OR

JNS
DEC
MoV
INC
NO MORE:
POP
POP
POP
POP

BIN ASCII ENDP

AX,AX ; IF VALUE IS NEGATIVE.

CLR DVD

AX ;MAKE IT POSITIVE.

DX, DX ;CLEAR UPPER HALF OF DIVIDEND.

SI ;DIVIDE AX BY 10.

DX, ’0’ ;CONVERT REMAINDER TO ASCII DIGIT.
BX ;BACK UP THROUGH BUFFER.

[BX],DL ;STORE CHAR. IN THE SIRING

X ;COUNT CONVERTED CHARACTER.

AX,AX ;ALL DONE ?

CLR DVD ; IF NOT GET NEXT DIGIT.

AX ;YES. GET ORIGINAL VALUE.

AX,AX ;WAS IT NEGATIVE.

NO_MORE

BX ;YES. STORE SIGN

BYIE PIR [BX],’-’

X ;AND INCREASE CHARACTER COUNT.

SI ;RESTORE REGISTER

CX

oy .
DX

;AND EXIT.

; INTEGER UNSIGNED MULTIPLY.

7 32-BIT BY 32-BIT UNSIGNED MULTIPLY PROCEDURE.

s INFUT CX:BX = MULTIPLIER
; DX:AX = MULTIPLICAND
sOQUTPUT DX,CX,BX AND AX (HIGH TO LOW ORDER. )

MULU32 PROC  NEAR

PUSH DS
PUSH DI



MOV HI_MCND,IX
MOV LO MOND,AX
ML  BX
MOV HI PP1,DX
MOV LO PP1,AX
MOV AX,HI MCND
ML  EX
MOV HI PP2,DX
MOV LO PP2,AX
MOV AX,LO MCND
ML CX
MOV HI PP3,DX
MOV LO FP3,AX
MOV AX,HI MCND
ML  CX
MOV HI PP4,DX
MOV LO PP4,AX
MOV AX,LO PP1
MOV BX,HI PP1
ADD  EX,LO PP2
ADC  HI PP2,0
ADD  EX,LO FP3
MOV CX,HI PP2
ADC  CX,HI FP3
ADC'  HI_PP4,0
ADD  CX,LO PP4
MOV DX,HI PP4
ADC  IX,0
POP DI
POP IS
RET

MULU32 ENDP

;  ARC GENERATED.

; INPUT 64-BIT:

;OUTPUT 32-BIT.



VAR INPUT: I _RECORD+2 ~ I_RECORD HIGH ORDER TO LOW (32-BIT).
; J RECORD+2 — J RECORD .
i OUIPUT: RES 2 - RES1  HIGH ORDER TO LOW (32-BIT).

ARC PROC NEAR
PUSH AX
PUSH BX
PUSH CX
PUSH DX

SUB AX,AX
MOV CX,I RECORD+2  ;READ MSW.
MOV DX,CX

MOV AX,I RECORD ;READ LSW.

CALL MULU32 jCALCULATED I-SQUARE.

PUSH ;STORE VALUE OF I SCR

;64-BIT.

:
xR QR

; FIND
H RADIUS=SORT( I SQUARE + J_ﬂ]JARE)

SUB AX,AX
MOV CX,J RECORD+2  ;READ MSW.

MOV DX,CX

MOV AX,J RECORD ;READ LSW.

MOV BX,AX

CALL MULU32 ;CALCULATED J-SQUARE.

MOV STORE,DX ; TANSIENT DATA STORAGE.

FOP DX ;READ I-SQUARE FIRST WORD (LSW).
ADD AX,DX

POP DX ;READ I-SQOARE SECOND WORD.

ADC  BX,IX

POP DX ;READ I-SQOARE THERD WORD.

ADC  CX,DX

POP DX yREAD I-SQOARE FOURTH WORD (MSW).



PUSH
MOV

POP

SAVE DATA:
MOV
MOV
MOV
MOV

s JMP

AX
AX,STORE
DX, AX

ARC 4,DX
ARC 3,CX
ARC 2,BX
ARC 1,AX

SORT

; DEFIND MSB=00.

;RESTORE DATA ON AX.

;SAVE HIGH ORDER TO LOW ON
;ARC 4 TO ARC 1.

; DIVISON 64-BIT OPERATION.

NEWTION:
Mov
MoV
MOV
LOAD XN:

CAL ERR:

WO, 2
XN, 16
DX, 0

AX,ARC 2
AX,ARC 1

AX, XN
DX,0

BX, XN
XN, AX
AX,BX
LOAD XN
RES 1,AX
RES 2,0

2 RQY

; INITIAL FIRST VALUE.

; DIVISION SECOND WORD.

; AX = ¥n + X/xn.

i BX = 0.5(Xn + X/¥n).

;STORE DATA MSW.



MOV RES 1,0 ; INITIAL ZERO ON RES 1(LSW)

MOV RES 2,0 ;AND RES 2 (MSW).

MOV SHFT, 8000H

MOV CX, 16 ; 16-BIT MSW.
SQRT_LOOP:

PUSH CX

MOV DX,RES 2

ADD DX,SHFT

MOV CX,IX

SUB AX,AX

MOV BX,AX

CALL. MULU32 ;SQUARE (AX:DX).

SUB  AX,ARC 1
SBB  EX,ARC 2
SEB  CX,ARC 3
SEB  DX,ARC 4

ADD  RES 2,AX

SORT NEXT:
ROR SHFT, 1 ;SHIFT RIGHT ONE BIT.
POP X
LOOP  SORT LOOP
MOV SHFT , 8000H ; INITIAL SHFT.
MoV CX,16 ; 16-BIT LSW.
SQRT LOOP1:
PUSH CX
MOV DX,RES 2
MOV CX,DX

MOV AX,SHFT

ADD  AX,RES 1

MOV BX,AX

CALL  MULU32 ;SQUARE (AX:DX).
SUB  AX,ARC 1

SEB  BX,ARC 2

SBB  CX,ARC 3

SEB  IX,ARC 4



JINC SORT NEXT1
MOV AX,SHFT
ADD  RES 1,AX

SORT NEXT1:
ROR SHFT, 1 ;SHIFT RIGHT ONE BIT.
FOP
LOOP  SORT LOOP1

8

POP DX
POP CX
POP BX
POP AX
RET

ARC  ENDP

T FITING PROC NEAR

MOV HI_MCND,DX
MOV LO MOND,AX
ML  BX

MOV HI PP1,IX
MOV LO PP1,AX
MOV AX,HI MCND
ML  BX

MOV HI PP2,IX
MOV LO PP2,AX
MOV AX,LO MCND
ML CX

MOV HI PP3,DX
MOV LO PP3,AX
MOV AX,HI MOND
ML CX

MOV HI PP4,DX
MOV LO PP4,AX
MOV AX,LO PP1
MOV BX,HI PP1
ADD  EX,LO PP2



ADC  HI PP2,0
ADD  BX,LO FP3
MOV CX,HI PP2
ADC  CX,HI PP3
ADC  HI _PP4,0
ADD  CX,LO FP4
MOV DX,HI PP4
ADC  DX,0

.
’

; DIVISON 64-BIT OPERATION.

PUSH AX ;STORE DATA AX.
MOV AX,CX
DIV FIRST DIVISOR  ;DIVISION FIRST WORD.

MOV REMAINWZ ,AX ;STORE DATA MSW.

MOV AX,BX ;READ DATA BX.

DIV FIRST DIVISOR  ;DIVISION SECOND WORDS.
MOV REMAINW1,AX ;STORE DATA MSW.

POP AX ;READ DATA AX.

DIV FIRST DIVISOR  ;DIVISION THERD WORDS.
Mov [REMAINWO],AX  ;STORE DATA LSW.

MoV DX, [REMAINWZ ]
MoV AX, [REMAINW1 ]
DIV SECOND DIVISOR
MoV REMAINW1,AX
MoV AX,REMAINWO
DIV SECOND DIVISOR
MOV [REMAINWO],AX
RET

T _FITING ENDP

SEARCH J PROC NEAR

; CHECK FORWARD PART

.
’

MOV Y ENDH,O0



PLT REVERSE:

MOV
MOV
MOV

MOV

MOV
SBB

MOV

MOV

MOV

MOV

MOV

MOV

MOV

Mov

MOV

MoV

MOV

MOV
MOV

AX,AX

AX,Y ENDL

AX,J RECORD
AX,Y_ENDH

AX,J _RECORD+2
EXCHANGE

AX, 1 RECORD
X_STARIL,AX
AX,1 RECORD+2
X _STARTH, AX
AX,J RECORD
Y_STARIL,AX
AX,J RECORD+2
Y STARTH,AX °
PLT REVERSE

AX,X_ENDL
X STARIL,AX
AX,X_ENDH
X _STARTH, AX
AX,Y ENDL
Y_STARTL,AX
AX,Y ENDH
Y STARTH, AX

AX, T RECORD
X_ENDL,AX

AX,1 RECORD+2
X ENDH, AX

AX,J RECORD
Y_ENDL,AX

AX,J RECORD+2
Y_ENDH,AX

BX, BX

Y AXITL,BX
Y_AXITH,BX
X_AXITL,BX
X_AXITH,EX

CALL ARC

;IF Y END > J RECORD THEN PUSH
;VALUE OF J RECORD TO Y START.

;IF Y END < J RECORD THEN PUSH
;VALUE BETWEEN Y END AND Y START.

;FIND RADIUS



FIND LOOP:

MOV
MOV

MOV
MOV
ADD

BX,OFFSET DATA BUF

CNT_DATAY,BX
BX,3908
CNT_DATAX, BX
CX, 2000

BEX,CNT_DATAY
AX, [BX]
CNT_DATAY, 2
Y_AXITL,AX
Y AXITH,0

BX,CNT_DATAX
AX, [BX]
CNT_DATAX, 2
X AXITL,AX
X _AXITH,0

CX,Y AXITH
BX,Y AXITL
DX,RES 2
AX,RES 1
T_FITING

;OFFSET TO END OF SINE
; TABLE 1999 WORD.
;SET COUNTER LIMIT.

;READ POINIER.

;READ SINE TABLE.

;UPDATE COUNTER.

;ADD LOW WORD Y-AXIT.

;ADD CARRY FROM LOW WORD Y-AXIT.

;READ DATA ON Y AXITH.
; READ LOW WORD.

;TABLE FITTING SCALE. |



MOV

MOV

POP

MOV

MOV

MOV
MOV

Mov

FIND NEXT:

MOV
RET

FINAL POINT:

MoV
MoV
ADD
ADD
ADC
MOV

AX,AX
AX,Y STARTL
AX,REMAINWO
AX,Y STARTH
AX,REMAINW1
FIND NEXT

CX
ANGLE 0,CX
AX,CNT DATAX
X_ANGLE, AX
AX,CNT_DATAY
Y ANGLE,AX
AX,X_AXITH

X AXIT1H,AX
AX,X AXITL

X AXITIL,AX
AX,Y AXITH

Y AXIT1H,AX
AX,Y AXITL

Y AXITIL,AX
X

FINAL POINT

FIND LOOP

ANGLE 0,OFFFFH

EX,CNI_DATAY
AX, [BX]
CNI_DATAY,2
Y_AXITL,AX

Y AXITH,0
BX,CNT_DATAX

;READ RADIUS MSW.

; IF 1 RECORD > REMAINW
; THEN READY.

;SAVE ANGLE COUNTER FIRST POINT.
;READ TABLE POINTER X.

;SAVE TABLE POINTER X FIRST POINT.
;READ TABLE POINTER Y.

;SAVE TABLE POINTER Y FIRST POINT.

;SAVE DATA MSW FIRST POINT.

;SAVE DATA LSW FIRST POINT.

;OOUNT FOR NEXT COUNT.

;SET OVER FLOW ANGLE.
;END OF PROCESS.

; READ POINTER.

;READ SINE TABLE.

;UPDATE COUNTER.

;ADD LOW WORD Y-AXIT.

;ADD CARRY FROM LOW WORD Y-AXIT.



MV  AX,[EX]

SUB  CNI_DATAX,2
ADD X AXITL,AX
ADC X AXITH,O

PUSH CX
MOV CX,Y AXITH ;READ DATA ON Y AXITH.

MoV BX,Y AXITL ;READ LOW WORD.

MV  DX,RES 2

MoV AX,RES ‘1

CALL T FITING ;TABLE FITTING SCALE.
SUB BX,BX

MoV BX,Y _ENDH

MOV AX,Y _ENDL

SUB . AX,REMAINWO

SBB BX, REMAINW1

JNC  FIND NEXT1 ;IF Y END > REMAIN THEN
;FIND NEXT1.
FOP cX
MOV ANGE 1,CX  ;SAVE COUNTER END POINT.
FIND_READY:
RET
FIND NEXT1:
POP X

LOooP FINAL POINT
MOV ANGLE 1,0FFFFH  ;SET OVER FLOW.
RET

SEARCH J ENDP

TEST FROC  NEAR

. .
1 ’

i DEMO PICK & PLACE MACHINE ;

RUN_TEST:
MOV AX,O0COOH ;DEFIND VECTOR SPEED.



MOV
MOV

MOV

CALL

CALL

MOV

MOV

MOV

MOV

MOV

MOV

CALL

CALL

MOV

MOV

MOV

CALL

MOV
MoV

V_SPEED, AX

X_ENDL, 5000 ;DEFIND END POINT OF ARC.
X_ENDH, 00

Y_ENDL, 3000 ;2000

Y ENDH, 00

L Qe
PICK
ROTATE CW
ROTATE CW

X_ENIL, 8000

_ X _ENDH, 00

Y _ENDL, 3000
Y _ENDH, 00

L Q3
PLACE

X_ENDL, 3000
X_ENDH, 00
Y_ENDL, 3000

Y ENDH, 00 -

Lo
PICK
ROTATE OCW
ROTATE_OCW

X_ENDL, 2000
X_ENDH, 00
Y_ENDL, 3000
Y_ENDH, 00

L 03
PLACE

X_ENDL, 3000
X_ENDH, 00

43



Y_ENDL., 3000

© 'Y ENDH, 00

L Q2
PICK

ROTATE CW
ROTATE CW
ROTATE CW
ROTATE CW

X_ENDL, 2000
X_ENDH, 00
Y_ENDL, 3000
Y_ENDH, 00

L 03
PLACE

X_ENDL, 3000
X_ENDH, 00
Y_ENDL, 3000
Y ENDH, 00

L Q2

PICK ,
ROTATE_CCW

ROTATE_CCW

ROTATE CCW

ROTATE_COW

X_ENDL, 2000
X_ENDH, 00
Y_ENDL, 3000
Y_ENDH, 00

L 03
PLACE

X_SYNC



MOV X ENDL,7000 ;DEFIND X2.
MV X ENDH,00
MOV Y ENDL,7000 ;DEFIND X1.
MOV Y ENDH,00
CALL L o4
CALL L Q4
CALL X2
RET
MOV I RECORD,1000 ;3000  ;DEFIND CENTER OF ARC.
MOV J RECORD,0 ;00
MOV I RECORD+2,0
MOV J RECORD+2,0
MOV X ENDL,1000 ;DEFIND END POINT OF ARC.
MOV X ENDH,00
MOV Y ENDL,1000 ;2000
MOV Y ENDH,00 '
CALL  FFW 03
MOV I RECORD,1500 ;3000  ;DEFIND CENTER OF ARC.
MOV J RECORD,0 ;00
MOV I RECORD+2,0
MOV J RECORD+2,0
MOV X ENDL,1500 ;DEFIND END POINT OF ARC.
MOV X ENDH,00
MOV Y ENDL,1500 ;2000
MOV Y ENDH,00



CALL  RFW Q3

MoV
MOV
MoV
MoV

Mov
MOV

MOV

MOV

X_ENDL, 00
X _ENDH, 00
Y_ENDL, 10000
Y_ENDH, 00

L 04

AX, OAOOOH
V_SPEED, AX

X_ENDL, 100
X _ENDH, 00
Y ENDL,00
Y ENDH,00

L 2

X_ENLL,00
X_ENDH, 00

Y ENDL, 10000
Y _ENDH, 00

L Q1

X_ENDL, 00
X_ENDH, 00
Y_ENDL, 12500
Y_ENDH, 00

L Q1
X_ENDL, 2600
X_ENDH, 00
Y ENDL,00
¥_ENDH, 00

L 04

;DEFIND VECTOR SPEED.

:DEFIND END POINT OF ARC.,

; 2000

;DEFIND END POINT OF ARC.

; 2000

;DEFIND END POINT OF ARC.

; 2000

;DEFIND END POINT OF ARC.

; 2000



MOV

MOV

MOV

MOV

MOV

FFW Q2
RFW Q3
FFW 04
RFW Q1

FFW 01
RFW 04
FFW_Q3
RFW_Q2

I_RECORD, 2500
J_RECORD, 00
I_RECORD+2,0
J_RECORD+2,0

X_ENDL,00
X_ENDH, 00
Y_ENDL, 2500
Y_ENDH, 00

PLT_FORWARDQ4

I_RECORD, 1250
J_RECORD, 00
I_RECORD+2,0
J_RECORD+2,0

X_ENDL, 00
X_ENDH, 00
Y_ENDL, 1250
Y_ENDH, 00

; 3000 ;DEFIND CENTER OF ARC.

;DEFIND END POINT OF ARC.

;2000

; 3000 ;DEFIND CENTER OF ARC.
;00

;DEFIND END POINT OF ARC.

; 2000



CALL PLT FORWARDQ4
RET

i FLIS W Q_

L_Ql:
MOV QUARDANT, 80H
CALL LINEAR
CALL LOAD DSP
RET

L Q2: !
MOV QUARDANT , 40H
CALL LINEAR
CALL LOAD DsP
RET

L Q3:
MOV QUARDANT , OCOH
CALL LINEAR
CALL LOAD DSP
RET

L Q4:
MOV QUARDANT , OCH
CALL LINEAR
CALL LOAD DSP
RET

LINEAR PROC NEAR
MOV AX,X ENDL
MOV BX,LN SCAL
MIL. B
MoV OUTPUT_X,AX
MoV AX,Y ENDL
MUL BX
MOV OUTPUT Y,AX

; DEFIND QUARDANT.

;DEFIND QUARDANT.

; DEFIND QUARDANT .

; DEFIND QUARDANT .

;SCALE OUTPUT FOR LINEAR FUNCTION.



LINEAR

FFW Q1:

FFW Q2:

FFW_Q3:

FFW Q4:

RFW Q1:

ENDP

MOV

QUARDANT , 8OH
PLT_FORWARDQ4

QUARDANT , 0COH
PLT_FORWARDQ4

(QUARDANT , O4FH
PLT FORWARDO4

QUARDANT , OFH
PLT FORWARDQ4

;DEFIND QUARDANT .

;DEFIND QUARDANT .

; DEFIND QUARDANT .

;DEFIND QUARDANT .



RFW Q2:

RFW_Q3:

RFW Q4:

PLT_FORWARDQ1 :

MOV
CALL

MOV

MOV

MOV

QUARDANT , 80H
PLT_FORWARDQ!

QUARDANT , 0COH
FLT_FORWARDQ!

QUARDANT, O4FH
PLT _FORWARDQI

QUARDANT, OFH
PLT_FORWARDQ1

SEARCH J

CX,X AXIT1H
BX,X AXITIL
DX,RES 2
AX,RES 1
T _FITING

AX, REMAINWO
EX, 02

BX

INIVAL Y,AX

CX,Y AXIT1H
EX,Y AXITIL
DX,RES 2
AX,RES 1

;DEFIND QUARDANT .

; DEFIND QUARDANT.

; DEFIND QUARDANT.

; DEFIND QUARDANT.

;SEARCH START POINT AND END-POINT:

;READ DATA ON Y AXITH.
;READ LOW WORD.

;READ DATA ON Y AXITH.
;READ LOW WORD.



LOOP_PLTS3:

T FITING

AX,REMAINWO
EBX,02

BX

INIVAL X,AX

CX,ANGLE 0
CX,ANGLE_1
X

CX

X ANGLE, 2
EX,X ANGLE
AX,AX

AX, [BX]
X_AXITIL,AX
X AXITIH,0
CX,X_AXITIH
BX,X AXITIL
DX,RES 2
AX,EES 1

T _FITING

DATAFORY

AX,AX
Y ANGLE,2
BX,Y ANGLE
A%, [BX]

Y AXITIL,AX
Y AXIT1H,0

CX,Y AXITIH
BX,Y AXITIL
DX,RES 2
AX,RES 1
T FITING

DATAFORX

;SET TBL COUNIER.

; UPDATE COUNTER.
;READ POINTER.

;READ SINE TABLE.

; TABLE FITTING SCALE.

;UPDATE COUNTER.
;READ POINTER.
;READ SINE TARLE.

;TABLE FITTING SCALE.



CALL

POP

PLT_FORWARDQ4 :

LOAD DSP

X
LOOP_PLTS3

CX,X_AXIT1H
BX,X AXITIL
DX,RES 2
AX,RES 1
T FITING

DATAFORY

AX,AX
CX,Y AXITIH
BX,Y AXITIL
DX,RES 2
AX,RES 1

T _FITING

DATAFORX
LOAD DSP

SEARCH J

CX,X_AXIT1H
BX,X AXITIL
DX,RES 2
AX,RES 1
T_FITING

AX, REMAINWO
EX,02

BX

INTVAL X,AX

;READ DATA ON Y AXITH.
;READ LOW WORD.

;READ DATA ON Y AXITH.
;READ LOW WORD.

;SEARCH START POINT AND END POINT.

;READ DATA ON Y AXITH.
;READ LOW WORD.



LOOP_PLTS2:

MOV
CALL

MOV
MOV

ADD

MOV

MoV

CX,Y AXIT1H ;READ DATA ON Y AXITH.
BX,Y AXITIL ;READ LOW WORD.

DX, RES 2

AX,EES 1

T FITING

AX,REMAINWO
BX, 02

BX

INTVAL Y,AX

CX,ANGLE 0 ;SET TEL COUNIER.
CX,ANGLE 1
X

cxX
X_ANGLE, 2 ;UPDATE COUNTER.
BX,X ANGLE ;READ POINTER.

AX,AX

AX, [BX] ;READ SINE TABLE.

X AXITIL,AX

X _AXIT1H,0

CX,X_AXIT1H

BX,X AXITIL

DX,RES 2

AX,RES 1

T_FITING ;TABLE FITTING SCALE.

DATAFORX

AX,AX

Y ANGLE,?2 ;UPDATE OOUNTER.
BX,Y ANGLE ;READ POINTER.
AX, [BX] ;READ SINE TABLE.
Y AXITIL,AX

Y AXITIH,0

CX,Y_AXITIH



AXIS

X1:

MOV
MOV

LOOP

MOV

ENDP

BX,Y AXITIL
DX,RES 2
AX,RES 1
T FITING

DATAFORY
LOAD DSP

m .
LOOP PLTS2

CX,X AXIT1H
BX,X AXITIL
DX,RES 2
AX,RES 1
T_FITING

DATAFORX

AX,AX
CX,Y AXIT1H
BX,Y AXITIL
DX,RES 2
AX,RES 1
T _FITING

DATAFORY
LOAD DSP

R &

AL,80H

; TABLE FITTING SCALE. .

;READ DATA ON Y AXITH.
;READ LOW WORD.

iREAD DATA ON Y AXITH.
;READ LOW WORD.



X1 X2:

X_SYNC:

MoV

CALL

DX, 304H
WAIT AXIS
DX, AL

DX
AX
AX
DX

AL,O0H
DX, 304H
WAIT AXIS
DX, AL

DX
AX

AX
DX

AL,OCOH
DX, 304H
WAIT AXIS
DX, AL

DX
AX
AX
DX

AL,040H
DX, 304H
WAIT AXIS

i SYNCHRONIZ X1 X2.



WAIT PICK:

WAIT TOGGLE:

TW_MACHINE1:

TW_PLACE:

WAIT PLACE:

IN

INC

IN

MOV

IN

INC

AL,DX
AL,01
WAIT PICK

AL, 8CH
DX, 304H
DX, AL
DX

AL,DX
AL,08
WAIT TOGGLE

AX,0AOCH
V_SPEED,AX

DX, 306H

AL,IX
AL,01
TW_MACHINE1

DX, 304H
AL,OSH
DX,AL

CX, 4FFFH
TW_PLACE
AL,DX

AL,02
WAIT FLACE

AL,00
DX, 304H
DX, AL

;DEFIND VECTOR SPEED.

;PLACE IT.



WAIT PICK:
IN ALK
AND  AL,O1
JZ  WAIT PICK

MOV AL,80H
MOV DX,304H
OUI  DX,AL
INC DX
WAIT_TOGGLE:
IN AL,DX
AND  AL,08
Jz WAIT TOGGLE
RET
PLACE:
MoV AX, OAOOH ;DEFIND VECTOR SPEED.
MOV V_SPEED, AX
MOV DX,306H
TW_MACHINE1:
IN AL,DX
AND  AL,O1
Jz TW_MACHINE1
MOV DX,304H
MOV AL,O09H
OUT  DX,AL ;PLACE IT.
IN X
MOV CX,4FFFH
TW_PLACE:
LOOP  TW_PLACE
WAIT PLACE:
IN AL,DX
AND  AL,02

Jz WAIT PLACE

MOV AL,00
MOV DX,304H
OUT  DX,AL

INC DX



WAIT TOGGLE1:

IN AL,DX
AND AL,08
Jz WAIT TOGEE1
RET
PNEU ENDP

ROTATE MOTER PROC NEAR

ROTATE CW:
MOV AX, 0DOOOH ;DEFIND VECTOR SPEED.
MOV V_SPEED, AX
MOV DX,306H
TW_MACHINEZ:
IN AL,DX
AND  AL,01
JZ  TW MACHINE2
MOV DX,304H
MOV AL,OBH
OUT  DX,AL ;ROTATE CLOCK WISE =-45 DEGREE.
IN X
MOV CX,4FFFH -
TW_ROTATE:
LOOP  TW ROTATE
WAIT ROTATE:
IN AL,DX
AND  AL,04

JZ  WAIT ROTAIE

MOV AL,80H
MOV DX, 304H
ouT DX,AL

INC DX



¥

WAIT TOGGLEZ:

ROTATE_CCW:

TW_MACHINE3:

TW_ROTATEZ:

WAIT ROTATE1:

WAIT TOGGLE3:

ROTATE MOTER

IN

INC

IN

AL,DX
AL,08
WAIT TOGGLE2

AX, ODOOOH
V_SPEED, AX

DX, 306H

AL,DX
AL,01
TW_MACHINEZ

DX, 304H
AL,OAH
DX,AL

X

CX, 4FFFH

TW_ROTATE?

AL,DX
AL,04
WAIT ROTATE1

AL, 80H
DX, 304H
DX, AL
DX

AL,DX

AL,08
WAIT TOGGLE3

ENDP

;DEFIND VECTOR SPEED.

;ROTATE COUNTER CLOCK WISE = 45 DEGREE.



DATAFORY

GOOD Y:

DATAFORY

DATAFORX

GOOD X:
DATAFORX

LOAD DsP

PROC

MoV
MOV

ENDP

PROC

NEAR

AX, INTVAL Y
OUTPUT_Y,AX

AX,REMAINWO -

INTVAL Y,AX
AX,OUTPUT Y
BX,CY SCAL

OUTPUT_Y,AX

GOOD Y
AX,00
OUTPUT_Y,AX

AX, INTVAL X
OUTPUT X,AX
AX,REMAINWO
INIVAL X,AX
AX,OUTPUT X
BX,CY SCAL

OUTPUT_X,AX
GOOD X
AX,00
OUTPUT_X,AX

| NEAR
AX, OUTPUT X
AX,OUTPUT Y

START_LOAD

;OUTPUT SCALE FOR STEP MOTOR (Y-AXIS

;OUTPUT SCALE FOR STEP MOTOR (X-AXIS)



START LOAD:

132010:

NEXT_POINT:

WAIT DSP4:

MOV
IN

MOV
IN

OX, 306H
AL,DX
AL,01
1
AL,3FH

AL, QUARDANT
DX, AL

AL,00
DX, 302H
DX, AL
AL,03
DX, AL

DX, 306H
AL,DX
AL,06
AL,00
NEXT POINT

132010

AL,00
DX, 302H
DX, AL
AL,03
DX, AL

DX, 306H
AL,DX
AL,06

;CHECK BIT O PORT C (DSP_READY).

; IF DSP NOT READY THEN WAIT DSP.

; DEFIND DRIVER DIRECTION & DSP STATUS.
; D7-D6 DRIVER DIRECTICN.

; D5-D4 DSP_STATUS

; 00=RUN MODE

; 11=L.OAD PARAMETER MODE.

;FOR OEM650.

;PORT C

;PORT A.

; X-PARAMETER.

;PORT C



CMP AL,06 ;DSP OODE 03 = X PARA.
INZ WAIT DSP4

NEX DATA:
MOV AX,OUTPUT X
MOV DX, 300H ;PORT A.
ouT DX, AL
INC DX ;PORT B.
MOV AL,AH
0 87} DX, AL

DATA 3:
MOV AL,00
MOV DX, 302H ;PORT C
ouT DX, AL
MOV AL,03
ouT DX, AL

WAIT DSP1:

MoV DX, 306H
IN AL,DX
AND AL,06
CMP AL,04 ;DSP CODE 02 = Y PARA.
INZ WAIT DsP1

DATA 2:
MOV AX,OUTPUT Y
MOV DX, 300H ;PORT A.
ouT DX,AL
INC DX ;FORT B.
MOV AL,AH
ouT DX, AL
MoV AL,00
MoV DX, 302H ;PORT C
ouT DX,AL
MOV AL,03
ouT DX, AL

WAIT DSP2:
' MOV DX, 306H
IN AL,DX



g

DATA 1:

WAIT DSP3:

WAIT DSP:

INC
MOV

MOV
IN

IN

AL,06
AL,02
WAIT DSP2

AX,V_SPEED
DX, 300H
DX, AL

DX

AL,AH

DX, AL

AL,00
DX, 302H
DX, AL
AL,03
DX, AL

DX, 306H
AL,DX
AL,06
AL,00
WAIT DSP3

AL,OFH

AL ,QUARDANT
DX, 306H

DX, AL

AL,00
DX, 302H
DX, AL
AL,03
DX, AL

DX, 306H
AL,DX
AL,01

;DSP CODE 01 = V.

;PORT A.

;PORT B.

;PORT C

;DSP CODE 00 = DATA READY.

sPORT C

;READY BIT ON DSP START RUN.



JNZ  WAIT DSP

MOV AL,3FH
OR AL, QUARDANT

FAIL LOAD: RET
LOAD DSP  ENDP
COSINT PROC NEAR
START TEST:

MOV I _RECORD, 00 ;DEFIND CENTER OF ARC.
MOV J_RECORD, 7000

MOV I RECORD+2,0

MOV J_RECORD+2,0 _

MOV X_ENDL, 7000 ;DEFIND END POINT OF ARC.
MOV X _ENDH, 0

MOV Y ABSH,O * ;DEFIND REFERENCE POSITION
MOV Y ABSL,O ;OF ARC.
MOV X ABSH,0
MoV X ABSL,0
CALL ARC
END TEST:
SUB BX,BX ;ZERO BX.
MOV Y AXITL,BX
MOV Y AXITH,BX
MOV X AXITL,BX
MOV X AXITH,BX

MOV EX,OFFSET DATA BUF
MOV CNT_DATAY,EX

ADD BX, 3098 ;OFFSET TO END OF SINE TARLE
MoV CNT_DATAX,EX ;(N+1 = END TBL - START TEL + 1).

MOV CX, 2000
SIN LOOP: . MOV BX,CNT DATAY ;READ POINTER.



COSINT ENDP

CLIP

MV AX,[BX]
ADD  CNT DATAY,2
SUB  EX,BX
ADD Y AXITL,AX
ADC Y AXITH,0

PUSH CX
MOV EX,CNT_DATAX
MV AX,[BX]
SUB  CNT _DATAX,2
SUB  BX,EX
ADD X AXITL,AX
ADC X AXITH,0
MOV CX,X AXITH
MV BX,X AXITL
MOV DX,RES 2
MV  AX,ERES 1
CALL T FITING
CALL ~ CLIP

POP
LOOP  SIN LOOP
RET

FROC NEAR
SUB  BX,BX
MOV BX,I RECORD+2
MV AX,I RECORD
SUB  AX,REMAINWO
SBB  EX,REMAINWI
JNC  NO_PLOT
SUB  BX,BX
MOV EX,X ENDH
MOV AX,X ENDL
SUB  AX,REMAINWO
SBB  EX,REMAINWI
Jc NO_PLOT

.READ SINE TABLE.

;UPDATE COUNTER.

;CLEAR CARRY FLAG.

;ADD LOW WORD Y-AXIT AND

.ADD CARRY FROM LOW WORD Y-AXIT.

; READ POINIER.
;READ SINE TAHLE.
;UPDATE COUNIER.

;ADD LOW WORD Y-AXIT AND
;RESTORE DATA Y-AXIT.

;ADD CARRY FROM LOW WORD Y-AXIT.
;READ DATA ON Y AXITH.

;READ LOW WORD.

;TABLE FITTING SCALE.

; IF I _RECORD < REMAIN
;THEN NO PLOT.



NO PLOT:

CLIP

ADD

MOV

MOV

MOV
MOV

ENDP

DX,OFFSET DATA X
AX,X ABSL
AX,REMAINWO

BIN ASCII
CX,Y_AXITH

BX,Y AXITL
DX,RES 2
AX,RES 1

T FITING
DX,OFFSET DATA Y
AX,Y ABSL

AX, REMAINWO

BIN ASCII
PLT S

. INTEGER SQUARE ROOT.

;INFUT  ARC_1,ARC 2,ARC 3,ARC 4
;OUTPUT RES 1,RES 2

; INIEGER SUBSTRACTION.

.
4

; 32-BIT BY 32-BIT SUBTRACTION.

; INPUT

+RESULT

1SUB

DX:BX
CX:AX
DX:AX

PROC

;ABSOLUTE OF POSITION X
;AT REFERENCE POINT.

;ABSOLUTE OF POSITION Y
;AT REFERENCE POINT.

NEAR
BX
cX
BX, AX ;SUB BX BY AX
DX, CX ;AND DX BY CX.
DX,CX ;STORE RESULT ON
AX,BX ;DX,AX HIGH ORDER TO LOW.
cX



ISUB ENDP

; INTEGER ADDITION.

;32-BIT BY 32-BIT ADDITION.

s INPUT DX:BX
; CX:AX
sRESULT DX:AX
IADD PROC NEAR
PUSH BX
PUSH cX
ADD AX,BX- ;SUB BX BY AX
ADC DX,CX ;AND DX BY CX.
POP X
POP BX
RET
IADD ENDP

;SUBROUTINE TO DISPLAY A MESSAGE ON THE SCREEN.



;ENTER TO BX -> MESSAGE TO BE DISPLAYED.
;MESSAGE IS ASSUME TO BE 30 CHARACTERS LONG.

DISPLAY PROC NEAR

PUSH AX
PUSH  BX

PUSH CX

PUSH DX

MOV AH,02 ;ATTR OF SCREEN

MOV BH, 00

MOV DX,0A14H  ;CURSOR POSITION ROW,COL

INT 10H ;CALL DOS ROUTINE DISPLAY

POP DX

POP cX

POP BX

POP AX

MOV CX, 30 ;NUMBER OF CHARACTER TO DISPLAY

DISP1: MOV AL, [EBX] ;GET NEXT CHARACTOR TO DISPLAY
CALL DISPCHAR  ;DISPLAY IT

INC  BX ;POINT TO NEXT CHARACTER
LOOP  DISPI ;DO IT 30 TIME
MOV AL,ODH ;CARRIAGE RETURN
CALL  DISPCHAR
MOV AL,OAH ;LINE FEED
CALL  DISPCHAR ’
RET ;RETURN TO CALLER OF ’DISPLAY’
DISFLAY ENDP

;SUBROUTINE TO DISPLAY A CHARACTER ON THE SCREEN.
;ENTER WITH AL=CHARACTER TO BE DISPLAYED.
;USE VIDEO INTERFACE IN BICS.

DISPCHAR PROC NEAR
PUSH BX ;SAVE BX REGISTER
MOV BX,0 ;SELECT DISPLAY PAGEO



MOV AH, 14 ;FUNCTION CODE FOR ’WHITE’

INT 10H ;CALL VIDEO DRIVE TO BICS
POP BX ; RESTORE BX REGISTER
RET ;RETURN TO CALLER OF 'DISPCHAR’

DISPCHAR ENDP

; CALL BIOS CURSOR OFF USED INT10.

CUR OFF PROC
PUSH  AX
PUSH CX
MV  AH,01
MOV CH,20H
INT 10H
POP X
POP  AX
RET

CUR OFF ENDP

; CLEAR SCREEN MONITOR
; BY WRITE CHARACTER SPACE ON SCREEN.

CLRSCN  PROC ;CLEAR SEREEN MONITOR.

MOV

MOV AX,0BSOOH ;DEFIND TAGET ADDRESS
70) ES,AX ;DEFIND EXTRA SEGMENT
MoV DI,O ; INITIAL OFFSET ADDR INTO SEGMENT



MOV

MOV

POP
POP

RET

CLRSCN ENDP

AL’ ° ;BLANK CHARACTER TO FILL ADAPTER MEMORY
AH,02 ;THIS WILL BE THE ATTRIBUTE' BYTE
;ALL CHARACTERS DISPLAYED WILL EE
;GREEN BACKGROUND

CX, 8000 ; INITIAL ALL OF MEMORY
;SO STOSW GOES FORWARD
STOSW ;BLANK OUT THE ADAPTER MEMORY
AX
AX,ES
cX
BX
AX

BINARY FORMAT TO ASCII
; USING ASCII TABLE PROCDURE. ; -

.
’

ASCII

PROC
PUSH

SI,OFFSET BUFF ;DEFIND SOURCE POINTER
DI,OFFSET CHAR BUFF ;DEFIND DI TO CHAR BUFF

SI,OFFSET VBUFF ;DEFIND SOURCE POINTER.
DI,OFFSET VELOCITY ;DEFIND DI TO VELOCITY ADDRESS.

DX,0C14H ;CURSOR POSITION ROW,COL



ASCII

POP

ENDP

% X

HEX DECIMAL TO ASCII

ASCII1

PROC

MOV

MOV

: MOV

;OONVERSE BINARY TO ASCII

AX
BX

cxX

DI

SI

CX, 08H ;COUNT EIGHT BYIES

AX,DI

AX,28 ;ADJUST POINTER

DI,AX :MODIFY DI TO DI + 28

AX,AX ;ZFRO AX.

AL,[SI] :READ BUFF

AX ;SAVE AL TO BL

AL,OFH ;MASK HIGH BYTE

BX,OFFSET ASCII_TEL

BX

BX,AX ;ASCII TABLE LOOK UP.

AL, [BX] ;READ ASCII TABLE.

[DI],AL ;PUSH IT INIO CHAR BUFF

DI ;DEC CHAR POINTER TO NEXT BYIE.
BX ‘ :RESTORE TABLE OFFSET ON EX.
AX ;RESTORE AL

AX,OFOH ;MASK LOW BYTE

SIGTEEN ;SHIFT DATA TO RIGHT 4 BIT.
BX,AX ;ASCI1 TABLE LOOK UP.

AL, [BX] ;READ TABLE.

[DI],AL ;PUSH IT INTO CHAR BUFF

DI ;DEC CHAR BUFF POINIER

SI ; INC SOURCE POINTER

CONVERT ;DO IT EIGHT TIME



ASCII1

REPORT1

REPORT1

POP

POP

ENDP

PROC

MOV

2 Hg=a

;REPORT STATUS BYIE.

SI,OFFSET STATUS ;DEFIND SOURCE POINTER
DI,OFFSET STATUS1 ;DEFIND DI TO STATUS1.

DX,0E14H ;DEFIND CURSOR POSITION ROW,COL.
BX,OFFSET STATUS1

REPORT

SI,OFFSET RDSIGNAL1

DI,OFFSET STATUS2

DX, 1014H ; DEFIND CURSOR POSITION ROW,COL.
BX,OFFSET STATUS2

REPORT

SI,OFFSET RDSIGNAL

DI,OFFSET STIATUS2-9

DX, 1014H

BX,OFFSET STATUS? ;DEFIND DISPLAY LOCATION
REPORT

AX

BX

cX

DX ;CURSOR POSITION ROW,COL

CX,08 :COUNT 8



MOV
ADD

MOV
REP_BIT: MOV

ADD

POP
POP
POP
POP

DISP IT: PUSH
MOV
MOV
MoV
MOV
INT
POP

MOV
DISPST: MOV
CALL
INC
LOOP
MOV
CALL

RET

REPORT ENDP

AX,DI
AX,28
DI,AX
AL,[SI]
BL,AL
AL,01
AL, 30H
[DI],AL
DI
AL,BL
AL,1

REP_BIT

CX, 30
AL, [BX]
DISPCHAR

DISPST
AL,ODH
DISPCHAR

;READ STATUS.

;ADJUST POINTER

;MODIFY DI TO DI + 28
;READ STATUS.

;SAVE AL TO BL

;MASK HIGH BYTE

;CHANGE TO ASCII

;PUSH IT INIO CHAR BUFF
;DEC CHAR POINTER

; RESTORE AL

;DO IT EIGHT TIME

;ATIR OF SCREEN

;CURSOR POSITION ROW,COL
;CALL DOS ROUTINE DISPLAY

;NUMBER OF CHARACTER TO DISPLAY
;GET NEXT CHARACTOR TO DISPLAY
;DISPLAY 'IT

;POINT TO NEXT CHARACTER

;DO IT 30 TIME

;CARRIAGE RETURN



BIN BCD:

RD VEL:

MOV

_FILD

% ¥R

EX,OFFSET BUFF+3 ;FOUR BYIE ( 2 WORDS )

DX, 200H ;SET POINTER TO PORT COMMAND.

AL, RDRP

WAIT

DX, AL ;WRITE COMMAND READ REAL POSITION.

WAIT
AL,IX ;READ DATA FIRST BYTE MSB.
[BX],AL

WAIT
AL,DX ;READ DATA FIRST BYIE LSB.
[BX],AL

WAIT
AL,DX ;READ DATA SECOND BYTE MSB.
[BX},AL

WAIT
AL,DX ;READ DATA SECOND BYTE LSB.
[BX],AL

BX,OFFSET BUFF
OWORD PIR [BX] ;PUSH HEX TO REG OF MATH CO.

FBSTP TBYIE PIR BUFF  ;READ SHORT BCD FROM MATH CO.

MOV

INC

BX,OFFSET VBUFF+3
DX, 200H

AL, RDRV ;READ REAL VELOCITY COMMAND.
WAIT

DX, AL

DX



RD STAT:

MOV

WAIT

AL,DX

[BX],AL ;SAVE MSB

. .

WAIT

AL,DX ;READ SECOND BYIE.
[BX],AL ;SAVE SECOND BYIE.
BX

WAIT

AL,DX ;READ THERD BYTE.
[BX],AL ~ ;SAVE THERD BYIE.
BX

WAIT

AL,DX ;READ LSB

[BX],AL ;SAVE LSB

BX,OFFSET VBUFF

FILD OWORD PTR [BX] ;PUSH HEX TO REG OF MATH CO.
FIMUL DWORD PIR [SCALE]
FBSTP TBYIE PIR VBUFF  ;READ SHORT BCD FROM MATH CO.

MOV
MOV
CALL
IN
MOV
MOV
CALL
ouT
INC
CALL
IN
INC

IN
INC

EX,OFFSET STATUS
DX, 200H

WAIT

AL,DX ;READ STATUS FROM LM 628.
[BX],AL ;PUSH IT INTO MEMORY.
AL,RDSIGS

WAIT

DX, AL ;WRITE COMMAND RDSIG TO LM 628.
DX

WAIT

AL,DX ;READ DATA FROM LM 628

BX

[EX],AL
WAIT
AL,DX

[BX],AL
DX



POP
POP
POP

SR

WAIT PROC

z
R %

MOV DX, 200H
WAIT1: 1IN  AL,DX

AND AX,01
JNZ  WAIT1
POP DX
POP AX
RET

WAIT ENDP

; INITIAL PERIPHERAL INTERFACE ADAPTER

INIT PROC
PUSH DX
PUSH CX
PUSH BX
PUSH AX



INIT

SAVE TEL

SAVE TEL

START

ENDP

PROC

ENDP

ENDP

DX, 20DH ;DEFIND PORT ADDRESS OF 6821

AX,00 ;DEFIND MODE OF CONTROL REG
DX,AL sWRITE ZERO INTO CONTROL REG OF 6821
AX, OFFFFH ;DEFIND MODE OF DIRECTION REG
DX ;RS1 RS2 = 00
DX, AL ;WRITE OFFH IN TO DIRECTION REG
DX ;CHANGE RS1 RS2 TO ADDRESS 01
DX, AL ;WIRTE OFFH IN TO OONTROL REG
AX
BX
cX
DX
NEAR
BX
BX, [CNI_DATA]
[BX],AL
CNT DATA
BX
START
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D3 . STROB
e [DIFU]}
'ON_STROB

+~-—-=(OUT)

DO D1 D2 STROB PICK
) [ A - I AEEEE T Tt ettt (RLY)
DO D1 D2 STROB PLACE
et IR e /- e e R e RN LR (RLY)
DO D1 D2 STROB ROTA_CW
AR I /- Bt (RLY)
DO D1 D2 STROB ROTA_CCW
——=d femeee- I L/} =mmmm e | (RLY)
PICK PICK_ST
e T e [Latch]
E_DELAY3 PICK_ST
T T [Clear]
PLACE PLACE_ST
e I R T [Latch]
E_DELAY6 PLACE_ST
e ] e e e e e e e e e e e [Clear]
PICK T1 DELAY1
T |/ (RLY)
DELAY1 ! ! T1
B === (TIM)
'E_DELAY1

+-[DIFD]|
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E_DELAY1 T2 DELAY?2
—~] jmm———— e (RLY) |
DELAY2 ! ! T2
=1 G-+ t=~=(TIM)!
'E_DELAY2
+-[DIFD]!
E_DELAY2 T3 DELAY3
Sy U B o e (RLY) |
DELAY3 ! ! T3
-=1 -+ l===(TIM)!
!E_DELAY3
+-[DIFD]!
PLACE T4 DELAY4
P mm————— T T T (RLY) |
DELAY4 ! ! T4
-—1 -+ y === (TIM)!
'E_DELAY4
+-~[DIFD]!
i _DELAY4 T5 DELAYS
=] - I T (RLY) |
DELAY5 ! ! TS5
-=] im——+ i———{(TIM)|
'E_DELAYS
+-[DIFD]]
o ey,
. _DELAYS T6 DELAY6
=, g mm————— A et et T T U —— e e (RLY) |
DELAY6 ! ! T6
S i===(TIM)|
|E_DELAY6
+-[DIFD]!}.
1
PICK E_DELAY2 E_DELAYS CYLN
N R AR A R et (ouT) |
e
CYLN !
.} I___+



_DEL

VAC
o

AYl E_DELAY4
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o/
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*
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—————————————————————————————————— (OUT)!

ROTATE
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H CLOCK
+---(0UT) |

ci

_________________________________________________________________ [RSctr]]
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1 DO i00:0 | 44 i05:3 | 87 i10:6
2 D1 i00:1 |} 45 i0o5:4 | 88 i10:7
3 D2 i00:2 | 46 105:5 | 89 i11:0
4 D3 i00:3 | 47 i05:6 | 90 il1:1
5 i00:4 | 48 i05:7 { 91 i11:2
6 i00:5 | 49 i06:0 | 92 i11:3
7 i00:6 | 50 i06:1 { 93 i11:4
8 i00:7 | 51 i06:2 | 94 i11:5
9 i01:0 | 52 i06:3 | 95 i11:6
10 i01:12 | 53 i06:4 } 96 111:7
i1 i01:2 | 54 i06:5 } 97 i12:0
12 i01:3 | 55 io6:6 | 98 i12:1
13 i01:4 | 56 i06:7 | 99 i12:2
14 i0l:5 | 57 i07:0 | 100 112:3
15 i01:6 { 58 107:1 |} 101 112:4
16 i01:2pR 5P i07:2 |} 102 112:5
17 i02:0 | 60 i07:3 | 103 112:6
is 197w hadl” 67, i07:4 | 104 112:7
19 i02:2 | 62 i07:5 |} 105 i13:0
20 0241307020163 i07:6 | 106 i13:1
21 i02:4 | 64 1d71¢10175] 107 i13:2
22 DO2E-EoriT-6.5 i08:0 | 108 i13:3
23 i02:6 | 66 i08:1 |} 109 i13:4
24 i02:7 | 67 i08:2 | 110 i13:5
25 i03:0 | 68 2082 L™ T11 i13:6
26 i03:1 | 69 i08:4 | 112 i13:7
27 i03:2 | 70 i08:5 | 113 il4:0
28 103:3 17 )1t i08:6 | 114 il14:1
29 i03:4 | 72 i08:7 | 115 114:2
30 i03:5 | 73 i09:0 | 116 i14:3
31 i03:6 | 74 i09:1 | 117 il14:4
32 i03:7 | 75 QN2 A8 il4:5
33 i04:0 |} 76 i09:3 | 119 i14:6
34 io4:1 | 77 i09:4 | 120 114:7
35 i04:2 | 78 i09:5 | 121 i15:0
36 i04:3 | 79 i09:6 | 122 i15:1
37 i04:4 | 80 i09:7 | 123 i15:2
38 i04:5 | 81 110:0 | 124 i15:3
39 i04:6 | 82 i10:1 | 125 115:4
40 i04:7 | 83 i10:2 |} 126 i15:5
41 i05:0 | 84 i10:3 | 127 115:6
42 i05:1 | 85 i10:4 | 128 115:7
43 i05:2 | 86 110:5 |
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.__.__\___..______..__.____._..____..—._..____.__._._____.__._..._._..._..._—_——_.__-._____._____.__..._

__..____._.__—..._—____...._.__......______..._._...____..____._'.__.._.______..____.___..._._...._._.._—__..

1/0# Label CH:Bit! I/0# Label CH:Bit! 1/0# Label CH:Bit
1 CYLN 000:0 ! 44 005:3 ! 87 010:6
2 VAC o00:1 ! 45 005:4 ! 88 010:7
3 PICK_ST 000:2 ! 46 005:5 ! 89 0l11:0
4 PLACE_ST 000:3 ! 47 005:6 ! 90 0l1:1
5 ROTATE 000:4 ! 48 005:7 ' 91 0l1:2
6 ON_STROB 000:5 ! 49 006:0 | 92 0l1:3
7 CLOCK 000:6 ! 50 006:1 ! 93 oll:4
8 DIR 000:7 ! 51 006:2 | 94 011:5
9 001:0 ! 52 006:3 ! 95 o0l1:6
10 o01:1 ! 53 006:4 | 96 0l11:7
11 001:2 ! 54 006:5 ! 97 012:0
12 001:3 ! 55 006:6 ! 98 0l2:1
13 001:4 ! 56 006:7 ! 99 012:2
14 o01:5 ! 57 007:0 ! 100 012:3
15 o01:6 ! 58 o07:1 ! 101 : 012:4
16 001:7 ! 59 007:2 ! 102 012:5
17 002:0 ! 60 o07:3 ! 103 012:6
18 002:1 ! 61 007:4 | 104 01277
19 002:2 ! 62 007:5 ! 105 013:0
20 002:3 ' 63 007:6 | 106 013:1
21 002:4 ! 64 007:7 ! 107 013:2
22 002:5 ! 65 o08:0 ! 108 " 013:3
23 o02:6 ! 66 008:1 ! 109 0l13:4
24 002:7 ! 67 008:2 ! 110 013:5
25 003:0 ! 68 008:3 ! 111 013:6
26 003:1 ! 69 008:4 | 112 013:7
27 003:2 ' 70 008:5 ! 113 014:0
28 003:3 ' 71 008:6 | 114 ol4:1
29 003:4 ' 72 008:7 ! 115 014:2
30 003:5 | 73 009:0 ! 116 014:3
31 003:6 ! 74 009:1 ! 117 ol4:4
32 003:7 ! 75 009:2 ! 118 0l14:5
33 o04:0 ! 76 009:3 ! 119 0l4:6
34 004:1 ' 77 009:4 ! 120 014:7
35 004:2 ¢! 78 009:5 ! 121 015:0
36 004:3 | 79 009:6 ¢ 122 0l15:1
37 004:4 ! 80 009:7 ! 123 015:2
38 004:5 ! 81 010:0 ! 124 015:3
39 004:6 ! 82 010:1 ! 125 015:4
40 004:7 ! 83 010:2 ! 126 015:5
41 005:0 ! 84 010:3 ! 127 015:6
42 005:1 ! 85 010:4 ! 128 015:7
43 005:2 ! 86 010:5 !
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3
4 DELAY1
5 DELAY?2

6 DELAY3

7 DELAY4

8 DELAY5

9 DELAY6
10 E_DELAY1
11  E_DELAY2
12 E_DELAY3
13  E_DELAY4
14 E_DELAYS
15 E_DELAY6
16 ROTA_CW
17  ROTA_CCW
18  CNT

r02:
r02:
r02:
r02:
r02:
r02:
r02:
ro2:
r03:
r03:
r03:
r03:
r03:
r03:

r06:
r06:
r07:
r07:
r07:
r07:
r07:
r07:
r07:
r07:
r08:
r08:
r(8:
r08:
ro08:

113
114
115

rl2:
ri2:
riz:
riz:
rl2:
ri3:
ril3:
ri3:
rl3:
ri3:
rl3:
rl3i:
ri3:
ri4:
ri4:
ri4:
rl4:
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Tim# Label Setting CH:Bit | Tim# Label Setting CH:Bit
1 T1 20 t00:0 1 49 t06:0
2 T2 - 20 t00:1 I 50 t06:1
3 T3 20 t00:2 i 51 t06:2
4 T4 20 t00:3 1 52 t06:3
5 T5 20 t00:4 ' B3 t06:4
6 T6 20 t00:5 i 54 t06:5
7 t00:6 I 55 t06:6
8 t00:7 ! 56 t06:7
9 t01:0 157 t07:0
10 t01:1 ! 58 t07:1
11 t01:2 1 59 t07:2
12 t01:3 i 60 t07:3
13 t01:4 1 61 t07:4
14 t01:5 N ) t07:5
15 t01:6 1 63 t07:6
16 t01:7 ! 64 t07:7
17 t02:0 ! 65 t08:0
18 . t02:1 1 66 t08:1
19 t02:2 767 t08:2
20 t02:3 i 68 t08:3
21 t02:4 1 69 t08:4
22 t02:5 170 t08:5
23 t02:6 W7 4 t08:6
24 t02:7 o=t ) t08:7
25 t03:0 s t09:0
26 t03:1 174 t09:1
27 t03:2 V75 t09:2
28 t03:3 176 t09:3
29 t03:4 HR\> 57/ t09:4
30 t03:5 i1 78 . t09:5
31 t03:6 V79 t09:6
32 t03:7 i 80 £09:7
33 t04:0 1 81 t10:0
34 t04:1 i 82 t10:1
35 t04:2 1 83 t10:2
36 t104:3 { 84 t10:3
37 t04:4 i 85 t10:4
38 t04:5 1 86 t10:5
39 t04:6 1 87 t10:6
40 t04:7 i 88 t10:7
41 t05:0 I 89 t11:0
42 t05:1 190 t1i:1
43 t05:2 | 91 t11:2
44 t05:3 i 92 t11:3
45 t05:4 I 93 t11:4
46 t05:5 1 94 t11:5
47 t05:6 i 95 t1li:6
48 t05:7 I 96 t11:7
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Ctr# Label Setting CH:Bit | Ctr# Label Setting CH:Bit
1 ok} 33 c00:0 i 49 c06:0
2 c00:1 ! 50 c06:1
3 - c00:2 I 51 c06:2
4 c00:3 1 52 c06:3
5 c00:4 i 53 c06:4
6 c00:5 1 54 c06:5
7 c00:6 1 55 c06:6
8 c00:7 ! 56 c06:7
9 ¢c01:0 1 57 c07:0
10 c01:1 1 58 c07:1
11 c01:2 d 59 c07:2
12 c01:3 i 60 c07:3
13 c01:4 i 61 c07:4
14 c01:5 1 62 c07:5
15 c01:6 1 63 c07:6
16 c01:7 } 64 c07:7
17 c02:0 1 65 c08:0
18 . c02:1 | 66 c08:1
19 c02:2 V67 c08:2
20 c02:3 i 68 c08:3
21 c02:4 1 69 c08:4
22 c02:5 i 70 c08:5
23 c02:6 LOMT I c08:6
24 c02:7 {rir] 7) c08:7
25 c03:0 P53 c09:0
26 c03:1 i 74 c09:1
27 K c03:2 VIS5 ¢c09:2
28 c03:3 i 76 c09:3
29 c03:4 77 c09:4
30 . c03:5 i 78 c09:5
31 c03:6 P79 c09:6
32 c03:7 i 80 c09:7
33 c04:0 1 81 c10:0
34 c04:1 i 82 cl0:1
35 c04:2 i 83 ci0:2
36 c04:3 1 .84 cl0:3
37 c04:4 1 85 cl0:4
38 —_— c04:5 i 86 cl0:5
39 c04:6 187 cl10:6
40 c04:7 i 88 cl10:7
41 c05:0 1 89 cll:0
42 c05:1 i 90 cli:1
43 c05:2 ! 91 clli:2
44 c05:3 i 92 cli:3
45 c05:4 i 93 cll:4
46 c05:5 1 94 cll1:5
47 c05:6 i1 95 cll:6
48 c05:7 196 cl1:7
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Il Rail Systems

d

Extra-compact linear motion assemblies
in & accuracy classes.

Extremely high load capacity s
in all four major directions.
High rigidity.

Runner blocks and rails interchangeable
for easy replacement.




Size  |Accuracy Reference Number for Runner Block
P for Preldad Class
~up lo 10 pm Preload Preload Preload .
clearance fooz2c 0,08 ¢ 013¢C
UP 1604-119-10 1604-129-10 1604-139-10
SP 1604-111-10 1604-121-10 1604-131-10
15 i ] 1604-112-10 1604-122-10 1604-132-10
H | 1604-193-10 1604-113-10 1604-123-10 o
N 1604-198-10 1604-114-10 1604-124-10 .
upP 1604-219-10 1604-229-10 1604-239-10
SP 1604-211-10 1604-221-10 1604-231-10
— 25 P 1604-212-10 1604-222-10 1604-232-10
oY o 1604-293-10 1604-213-10 1604-223-10
N 1604-294-10 1604-214-10 1604-224-10
UP 11 1604-719-10 1604-729-10 1604-739-10
SP 1604-711-10 1604-721-10 1604-731-10
30 P g 1604-712-10 1604-722-10 1604-732-10
H 1604-793-10 1604-713-10 1604-723-10 W2
N 1604-794-10 1604-714-10 1604-724-10
upP 1604-319-10 1604-329-10 1604-339-10
SP 1604-311-10 1604-321-10 1604-331-10
35 P 1604-312:10 1604-322-10 1604-332-10
H 1604-393-10 1604-313-10 1604-323-10
N 1604-394-10 1604-314-10 1604-324-10
uP 5 1604-419-10 1604-429-10 1604-439-10
SP 1604-411-10 1604-421-10 1604-431-10
45 P 1604-412-10 1604-422-10 1604-432-10
H 1604-493-10 1604-413-10 1604-423-10 ;
N 1604-494-10 1604-414-10 1604-424-10
UP 1604-519-10 1604-529-10 1604-539-10
SP 1604-511-10 1604-521-10 1604-531-10
55 P 1604-512-10 1604-522-10 1604-532-10
: H 1604-593-10 1604-513-10 1604-523-10
N 1604-594-10 1604-514-10 1604-524-10
Table 9
t
20 _Dimensions _[mm] Load Capacities [N] All. Moments [Nm] Weights
: Ny Es Eg ; Sy R T o S T e L C C, My M'.‘ L Ml. Runner Rail
3 Block [kg] [kg/m]
min. max. dyn. stal. dyn. slat. dyn. stal.
10 38 75 M4- 6deep 4 60 10 4,4 10,8 3000 [ 5400 11000 52 105 30 100 0,25 14
18 57 55 M4- 6deep 55 60 10 7 16 4000 {13500 25000 [© 190 350 120 200( 0,75 32
18 72 7 M4-8deep 6 80 12 9 17,5 4000 |19100 34400 | 330 570 190 300 )| 1,7 50
21 82 7 M4-8deep 7 80 12 9 21" 4000 (25500 44000 | 530 910 | 290 500 | 1,85 6,8
30 100 11 M5-10deep 8 105 16 14 24 4000 {42500 70500 | 1160 1910 610 1000) 34 10,5
.35 116 13 M6-10deep 9 120 18 16 29,5 4000 (62500 100000 | 2000 3200 | 1070 1700 | 5,65 16,2
M M,
e 3 s R
¢ M FT)e N33 __fr——
A \[{frﬂf"-g, \l!;,ap =0 O
; M
For the purpose of comparison Mo
with the 50,000 m travel life
% sometimes applied for rail-type
guideways, the figures for C, Qe —<l{e
M: and M: in the tabhle cheanld




Eg| V1

H)

Ny

)

Lube nipple

Size 15: funnel-type
lube nipple with
hread size M 3.

. Sizes 25 and 55:

ot

L4
[}
2

1
Ne

nipple BM 6 1o DIN 71412
at either end

: ! A
A A2 ped il
g = A _ _5__ T
A A I L
at both ends
” ? 52
T ' 5] O
5; @ C/ ; G:)
o |
bl el ol i
=\ g, i ,
: ‘]\
/

47

$255¢2.705%35%55 81

90 45
45 120 60
557 1do 76

94
105
133

235 535% 24
-36 %= 2

42

35

o S

e B
b 5]

60

50

15
TR J|EI -
“ERgIpRi24S5 -

28

45

16,3

28,5

16

23,5

31

40

T ise TG er . URTAS

Ty

37.5
43,5

72

52

. 577457740

44

o+ 837 T 6ot s

100

116

80

60
‘70

10,5

15

37
57
7.7
7.7
9,7

11,7

55
70

8 M12

98

fable 10

125 18748 ' Mid4 114




Rails for mounting
from above
1605-
for mounting length for mounting
Mounting screw hole plugs fonise ow] o beiow
g gt 0 B gl Rl e 2l
the guide rail A e S
5 15 P 1605-102-31 cens 1607-102-31
H 1605-103-31 soes 1607-103-31
N 1605-104-31 coes 1607-104-31
upP 1605-209-31 sess 1607-209-31
SP 1605-201-31 1607-201-31
25 P 1605-202-31 sses 1607-202-31
H 1605-203-31 esse 1607-203-31
N 1605-204-31 | .... | 1607-204-31
upP 1605-709-31 coes 1607-709-31
SP 1605-701-31 sees 1607-701-31
| h. = 30 P 1605-702-31 seesn 1607-702-31
Hol — s ~ H 1605-703-31 - 1607-703-31
2 i o] N N_ | 1605-704-31 | .... | 1607-704-31
*y i LB N, — uP 1605-309-31 covs 1607-309-31
o | " 5 sP | 1605-301-31 | .... | 1607-301-31
kT . 35 P 1605-302-31 esen 1607-302-31
Vi H il H | 1605-303-31 | .... | 1607-303-31
N 1605-304-31 sese 1607-304-31
ke =8 K e ChS g1 UP [ 1605-409-31 | .... | 1607-409-31
— at both ends SP 1605-401-31 sees 1607-401-31
45 P 1605-402-31 sves 1607-402-31
Fig 27 H 1605-403-31 | .... | 1607-403-31
N 1605-404-31 sese 1607-404-31
: : 2 upP 1605-509-31 aese 1607-509-31
Rails for -.-.-OC_.:_:Q SP 1605-501-31 soee 1607-501-31
from below 55 P |1605-502-31 | .... | 1607-502-31
1607- H 1605-503-31 | .... [ 1607-503-31
N 1605-504-31 sese 1607-504-31
Table 17
Example of ordering text: Reference Number:
Guide rall size 35, 1607-302-31, 1640 n
for mounting from below,
Accuracy Class P,
rail length 1640 mm
(20xT, T, =20 mm,
21 mounling screw holes)
Size Dimensions [n
S A Hy S5 5
15 15 16,3 44 M 5
25 23 245 7 M 6
30 28 28,5 9 M 8
35 34 32 9 M8
.. 45 45 40 14 M12 ‘
55 53 - 48 16 M14 ¥




SLIDE UNIT

Block type unit (SMA type) Block type unit (AK type) Block type unit (SMB type)

Example of unit
number indication |SME|| 20

* Type

‘ SMA | Block type unit

Block type unit
s (compact type)

f SMB | Block type unit

SMP | Pillow type unit

SME | Open type unit

"SMD | Adjustable open type unit

| SMJ | Adjustable type unit * Precision grade
Symbol Specification
3 Non entry High class
Inscribed circle diameter - S e
* Seal
* Anticorrosion column * Retainer material Symbol Specification
Symbol Specification Example Symbol Specification Na sntry No'Sae)
No entry Steel SME No entry Steel U Seal on one side
s Stainless steel SMSE G Resin uu Seal on both sides




- e

SLIDE UNIT

SME Type
E+0.02
e -IW L]
B0.2 45 L Cx02
/ HIII 'IIlT!
1‘_51 ] 3 '~{ I ! o
= 1 y.v ['M]
H \{ . AR R
" ] |
\_NB Mark ;
|
: Slide bush =3
: 4d Main dimension Mounting dimension Basic | Basic We:gt;'
Unit No. dia- foad | siatie 5
meter ] ; Slide bush No. | rating lr%?i‘r’\g &,
h | EfW L PETR e BfCcis.| e g | Cog) | i
SME 10GUU| 10 | 15| 18| 36| 32| 23| 7| 6| 8°| 2 |2 M5 10 | SM10GUU-OP 38 56 65
SME 13GUU| 13 | 17 | 20 39| 27| 8 (85| 8°|28 |2 M5 12 | SM 13GUU-OP 52 80 lOtg
/ SME 186GUU| 16 | 20 [22.5| 45| 45| 33 | 9| 10 | 80| 32 | 30 (M 5| 12 | SM 1BGUU-OP 79 120 150
3
SME 20GUU| 20 | 23 | 24 | 48| 50| 39 | 11 | 10 | 60°| 35 [ 35 (M 6| 12 | SM 20GUU-OP 90 140 2004
SME 25GUU| 25 | 27 | 30 | 60| 65| 47 | 14 |[11.5| 50°| 40 | 40 (M 6| 12 | SM 25GUU-OP | 100 160 450
SME 30GUU| 30 | 33|35 | 70| 70| 56 | 15 | 14 | 50" | 50 | 50 [m 8| 18 | SM 30GUU-OP | 160 280 6301
SME 35GUU| 35 | 37 | 40 | 80| 80| 63 | 18 | 16 55 | 55 (M 8 18 | SM 35GUU-OP 170 320 925
1
SME 40GUU| 40 | 42 |{ 45| 90| 80| 72 | 20 | 19 65 | 65 |M10| 20 | SM 40GUU-OP | 220 410 11,330
SME 50GUU| 50 | 53 [ 60 | 120 | 110 | 91 | 25 | 20 | 50" | 94 | 80  MI0| 20 | SM 50GUU-OP | 390 810 ‘3.000

12



SLIDE UNIT

SA Type
E+0.02
,: ‘ N 4
s, ( hi ‘) 3
N e e | /1 , /1 |
T\ e I / 8 /] Al g
M = e
A e %
B N MXP N
w L
.x.'@ %
3‘:38& ?ienﬂo' g{:ﬂ 3 Main dimension Mounting dimension ':i
meterl w |l g |lw | L|F|T|K]|]Y]|Hh 6 B | N[ MxP | s 513
SA 10-200 200 50 | 1x100
SA 10-300 300 : 50 | 2x100
SA 10-400 10 18 16 32 400 | 13.5 4 8.9 /[12.4 4.7 80 22 50 3x100 4.5 | M4
SA 10-600 500 50 | 4x100
SA 10-600 600 50 | 5x100
SA 13-200 200 50 | 1x100
SA 13-300 | 300 50 | 2x100
SA 13-400 ‘ 13 21 17 34 400 15 45| 98 15 6 80° 25 50 3X100 4.5 | M4
SA 13-500 500 50 | 4x100
SA 13-600 | 600 50 | 5x100
.§ SA18-200 | 200 %5 | 1x150
SA 16-300 300 75| 1x150
SA 16-400 16 25 20 40 400 | 17.8 5 | 11.7] 18.5 8 80° 30 50 2X%150 5.5 M‘Sf
SA 18-500 | 500 2% | 3x150 ¥
/ “sa1e-800 | 600 75 | 3x150
SA 20-200 200 25 | 1x150
SA 20-300 300 75| 1x150
SA 20-400 20 21 | 254 400 | 17.7 5 10 19 8 50° 30 50 2X150 5.5 | M6
SA 20-500 | 500 25 | 3x150
SA 20-600 600 75 3X150
SA 25-200 » 200 25 | 1x150
SA 25-300 300 50 | 1x200
SA 25-400 25 B LS| 5 400 21 6 12:1.21.5 8 50 35 100 1Xx200 6.5 | M6
SA 25-500 500 50 | 2x200
SA 25-600 600 100 | 2x200

17



3mm Wide

whow TIMIng Belts

2,03 Pilch

.. High Power Transmissi
. » Low Profile " 4

on .

s S s

Néoprena (Black) Fiberglass’ Rélnforced
Wear Resistant Nylon Facing % %4
Maximum Opetdting - Tension-7 N
.Maximum Speed Up To 20,000 RPM

STOCK NO.OF BELT Jo Al S
NUMBER GROOVES LENGTH  |i = oAb
TB7EF2-40 40 81.3 v
TB7EF2-42 42 85.3 :
TB7EF2-45 45 91.4
TB7EF2-50 50 101.6 ;
TB7EF2-54 54 109.7 g
TB7EF2-55 55 111.8
TB7EF2-57 57 115.8
TB7EF2-60 60 1219 :
TB7EF2-64 64 130.0 . b T
TB7EF2-67 67 136,1 3
TB7EF2-70 70 1422 7
TB7EF2-73 73 148.3
TB7EF2.80 80 162.6 o
TB7EF2.90 90 182,9 : A
TB7EF2-100 100 203.2 L7
TB7EF2-105 105 213.4 AT
TB7EF2-110 110 2235 A g g
TB7EF2-120 120 2438 g :
TB7EF2-130 130 264 2 i
TB7EF2-150 150 304.8 BT
TB7EF2-160 160 325.1 : X
TB7EF2-170 170 345.4 ;
TB7EF2-175 175 355,6 :
TB7EF2-190 190 386, 1 y
TB7EF2-200 200 406,4 X
TB7EF2-225 225 457,2 o b A,
TB7EF2-250 250 508.0 ;
TB7EF2-300 300 609.6 e
TB7EF2-400 400 812,8 :

Al dimensions in fm  unléss noted

(.080 Inch) g IEIDE

(2) Set Screws

&

Timing Pulleys

2,03 Pitch
(.080 Inch)
3mm Belt Width
Double Flange

85
Undercut
Or Hob Runout
y .
2l e !
| Z |*I
o H lm@- - 0B
% t
Type X
Material: A
Aluminium M10,0 : . Type W ; .
Ahodized i
NUMBER
STOCK OF TvPE | PD. | OD. | FD A oH o m.wa&

NUMBER GROOVES :
TP7A3MW2-10 10 X 6.48 60 | 108 | 11.1 10,8 | 3,00
TP7A3MW2-11 11 X 7.11 6.6 | 11,4 1.1 11,4 | 3,00
TP7A3MW2-12 12 X 7.77 7.3 12,2 11,1 122 | 3.00
TP7A3MW2-14 14 X 9,07 864 135.1 14 135 | 3,00

: TP7ASMW2-15 15 X 9,70 9.2 | 141 1.1 14,1 5,00
TP7ASMW2-16 16 X 10,34 9.8 14,7 | 111 14,7 | 5,00
TP7ASMW2-18 18 w 1163 [ 11,1 16,1 12,3 7.9 | 5,00
TP7ASMW2-20 20 w 1293 | 12.4 17.4 12 9.2 | 5.00
TP7ASMW2-21 21 w 13,59 [ 13,1 180 | 123 9.9 | 5,00
TP7A5MW2-22 22 w 1422 | 13,7 188 | 123 9.9 | 5.00
TP7A6MW2-24 24 w 15,52 | 15.0 | 20.1 13,1 11,2 | 6,00
TP7A6MW2-28 28 w 1811 | 176 | 21,8 13.1 12,5 | 6.00
TP7A6MW2-30 30 w 1941 | 18,9 | 240 13.1 13.9 | 6,00
TP7A6MW2-32 32 w 20,70 | 20,2 | 254 13.1 152 | 6,00
TP7A6MW2-36 36 w 2329 | 228 | 28.1 13,1 17.2 | 6.00
TP7A6MW2-40 40 w 2588 | 254 | 307 | 135 | 19.2 | 6,00
TP7ABMW2-42 42 w 2718 | 26,7 | 320 | 135 | 205 | 6,00
TP7A6MW2-44 44 w 2845 | 279 | 334 135 | 21.8 | 6,00
TP7A6MW2-48 48 w 31,04 | 305 | 36.1 135 | 238 | 6,00
TP7A6MW2-60 60 w 3881 | 383 | 439 | 13,5 | 31.0 | 6.00

All dimensions in mm « unless noted




DF 4040-8

: 4000 m'm

. Silver
: ' E fif: EREE s
Bi E I8 : 750m 3 Machine Cover BB Frane
51 3R B & : 16l /nd Conveyor Frame,
BIE 228 Moment : Ix = 104%10mm
Iy = Q4% 10'mm
40
40 %
27
14
83
l !
I
\L—/__ - c——
t‘\
\_h25




DAB 4040

B ik Data B 5% & :DAB 4040

L% H : ABB3ST6 B {1 4% : 4000 mm

% @ & 12 : Hod Aodizd = & 48 : Siler

- # : 0Bkgm [2 B & : Bredke, Angle 14,
B OE iR 3605w X

3| 3% 32 K : 2kgf/mi
BRE 22k Moment © Ix = 4.6% 10’

Iy = 4.6x 10
40
20 5
5
2
L
g
R/
&4 7 ‘; 4
o A R
I NV
RlO‘/
5 V Line
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A._ LR LR PREE : s sk

~ Vacuum Pad
Series ZP

) v ¢ d A " W y o
UsYN uun nosUeistu 904 A

156 PEOYBIVAD STUIM S5 NIANNT 10110

Irs 3010338, 39-3601, 3026692 (7 o) Irags serqars

noN LIWTED
5 BANGKOK 10110

CHAVANAN (ORPORA
3 FAX. 33’.1‘332

UN
156 <CI THONULUR :U\H”‘
TEL. 5710338, 34,3601, 3¢

(RO I i
692 (7 LINES)



ZpR oGt

- Vacuum Pad ; Series ZP

VAC

|}

Without I'

fx{ﬂalg threacy’ Female !hr d

oty
. Male threa

R 2

Horizontal type

Vertical type
Pt Vacuum entry

- Vacuum entry -

:,_th(ead ;
. Buffer @ .

o -

With buffer
Without non-rotation

1

type/Non-rotation ¥ Barb
type L ~ fitting One touch
'$2~¢8:Stroke 6mm) “;\.e oy fB s
$10~$50" Stroke— 2y e
10mm
by <VAC
e ./
Pad type Flat type (U) Flat with rib(C) Deep type(D) Bellows type (B)
(Compatible wrlh) :
all types .
Pad size $2 ¢4 $6 ¢8 10 #13 #16 $20 | 925 | ¢32 | 940 | ¢50
Flat type € ® - @ ® [ J @ ¢ @ (] ® @
Flat with rib o @ [} @ (& @ [ @
Deep type @ ® & (] 4
Bellows type ® @ [} [ @ ¢ & [ [ ] &

#2:-¢50 (Order made:#63~¢250)

VYOV V VN

NBR (Black) - Silicon rubber (White) - Urethane rubber (Brown) - Fluorine rubber (Black with green mark)
Electric NBR(Black with white one mark) -Electric silicon rubber (Black with white two marks)

Pad size
($2—¢50) :

Pad material

INDEX

| Series ZPT

Without buffer . Vertical type
Vacuum entry

Specifications + How to order -----* (1)
Male thread/Dimensions «++«+«-+- 213}
Female thread/Dimensions --+++-- 00

With buffer : Vertical type
Vacuum entry

Specifications + How to order -:-:-:- (6]
Female thread/Dimensions - @ Q@O
One touch/Dimensions ««--«--: DO®

With barb fitting/Dimensions - ®Q®

Series ZPR

Without buffer : Horizontal type
Vacuum entry

Specifications « How to order «+-+- (16)
Male thread/Dimensions:«----+- (17018119
Female thread/Dimensions - D@D ®
With buffer . Horizontal type
Vacuum entry

Specifications * How to order ««+:-- (23]

With one touch fitting/
Dimensions - - eesrereerersaninnaes @@@

Series ZPY

Without buffer : Horizontal type
Vacuum entry

Specifications + How to order ------@
Male thfead/Dimensions .......... @@
Female thread/Dimensions -+ 30031)

With buffer : Horizontal type
Vacuum entry

Specifications * How to order «------ (32)
With barb fitting/Dimensions - - &M
Vacuum pad/Parts --1o-2reeee (36137135]
Operaﬁona] guide .................... @@




LOW COST FACTORY AUTOMATION SYSTEM =

B -TAC VACUUM SYSTEM

B Selection of Vacuum Ejectors

@ Toadaptto various industrial applications, the manufacturing of the Vacuum Ejector is divided
to many kinds. The basic classification has the following three kinds:

B DOegree of Vacuum -Generally divided to two types: 650mm /Hg and 430mm /Hg, similar
to our products Model: KH and Model DH. i
@ Bore of Nozzle - The bore of nozzle may affect the vacuum displacement. The -

larger the nozzle bore is, the more the adopted air is and vice versa.
This Company has Model 050, 100, 150 and 200.
@ Pressure of Compressed Air  : Generally divided to two 1u) es—5Kgbecm2 and 3.5Kg/cm2. The
letter H and L in the Mode! KH and KL respectively represents
5Kg/cm2and 3.5 Kg/cm?2.

| General selection of application may be in accordance with the following factors:
@ The power the factory can afford - The pressure of theair compressor of the general factories
is 5Kg/cm2 and so Model KH is widely adopted; however, if the

old-type air compressor is adopted or as some factories use
nitrogen insteadly due to the consideration of over-quantity dust,
meanwhile, the Model KL, 3.5Kg/cm?2 may be adopted.

| B The volume of the attracted article & action frequency:

If the special gravity of the attracted article is lighter, you may

consider to adopt Model D of low degree of vacuum. Contrarily,

if the special gravity of itis weightier, adopt Mode! K of high

degree of vacuum. In consideration of action frequency, for example,

if the frequency of action of the automatic conveyer is 80 times

per minute, you may adopt the mode! with larger nozzle bore due

to its large displacement and quick suction. |f the action frequency

is 1 time every three 3 minutes, the model of small nozzle bore

may be applied to save much air consumption.power the factory can

afford
(]

-Bomparison of Vacuum Pumps, Vacuum Ejector

Vacuum Ejector Vacuum pump

| @ Small volume with a weight under 100g @ Larger volume and weightier
3} @ Simple assembly to automatized machinery, @ Difficult assembly to small-duty machine,
} only small space required larger space required
n Compressed air used, vacuum barrel not required i Driven by motor, requiring vacuum barrel
@ Low rate of trouble, simple maintenance : @ Difficult in maintenance and reparation as
; malfunction
W Low price H High price
@ No vibration and noise B Much noise and vibratoin




LOW COST FACTORY AUTOMATION SYSTEM

B -TAC VACUUM SYSTEM

8 Civil Construction--—s=--r Assembling Plate, Furniture, Cement Products, Tiles, Glass, Sanitary
& Bathing Facilities
B Others.—--w---------------~Foods, Manfacturing processes, Acrylic etc.

Bl Advantages of Vacuum Suction Carry

B To sum up, the advantages of vacuum suction carry are shown to you through the following
caricature:

; Sling Hook is not required.
Any articles of any shapes are carriable Saving time for you

Rubber Pad is adopted, no damage to

: Once suction; No worry about
the work-piece will occur,

pieces stick to each other

Compressed air adopted as power source, Rubber pad suspension support is adopted

secure even as power failure to adjust dimension quickly.

—




- Vacuum Equipment

Individual cat. No. E807

Series ZP S e - ,
rz—p? [ Vacuum Male thfead Female thread {

. |Vertical |exhaust port One-touch fitting | %
‘ Female thread |Barb ﬁmnEJ / ¢2.‘

BaE | #0413

|
o One st | Mele tead | one.touch (0913 | 8420 |#0s

ZPR | Horizontal | port:One-touch

: fitting $16,320 | #2532 | 25,340
fitting Female thread 25 3 ,; 0. |
Vacuum exhaust | Male thread $40,950 |
ZPY | Horizontal | port*Barh . Barb fitting
fitting Female thread

Vacuum pad

Air Suction Filter
g Series ZF

i‘l P g F’admatefial—NBR-Smcon-Urethane-Fluoro-rubber-Conducnverubber
My 2 b
¥ S

Prevents vaccum 6ircuit and air flow
from contamination trouble.
ZFA: Large filtration area of element. _——— Negative
Can be manifolded up to 10 ATBI00-88 1 (7 ¢6\ £9 pregssure 30
stations saving space. ZFB200-06 Applicable; #6" * |30 ~0.5(5.1}
ZFB:Possible to mount and remove ZFB200-08 tube O.D. |48 50
thg tutf:ing in. one;togch. : ZFB300-08 $8 |75 l
(S TPORIVR s |
Quite freely installation o ZFB300-10 #1075 j

tubing in 360°.

Series ZFA

Free Mount Cylinder

s

> Pk -

w" Series ZFB |

Individual cat. No. E808

with Vacuum Pad N

Mode  Yaoum st Fodendi TS Voo po T Kl
L g bpe | modeb T P preslurs fance T auto switch §
2CUKC | Capmaunting | Male thvead | 7 |¢‘°°‘575-'°-7?8%3’f’o 4 irk‘:y“emg | Reed switch

Series ZCUK

Passage for vacuum to rod is

ZCUKD | Cap mounting | Paddrect ot | $10% fls'z 3323% | OA=71 | ;{?;fzr_f‘; 5813‘3
T - ~$32:85, | | urst | !
ZCUKQ | Rod mounting | Male tread | 632 | 10152025, | #22 ~3§ | 0~0.6MPa ‘%"'_'2;‘3""‘"‘“

provided for the compact and high

ZCUKR | Rod mounting [ pad drect mount | [ 304050 | “jogi~74 | 10~6.tkgt/cmA [ D-J59

mounting accuracy rectangular small
cylinder series CU to faciliate
mounting vacuum pad and to realize
space saving.
Standard non-rotating piston rod type,
Vacuum pad dia.($2 ~$50)
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Air Line Equipment

One-touch Fittings

Series KQ S i
Accepts nylon, soft nylon, % 00000 ) °0
polyurethane. Hal  |xn[% @0 @00 Branch ka1 % @ @00 @ @@
Space and labor saving. % o000 0 e D00
Standard specification with seal. % IBODD o/o®
Half Union M5 @@ | | Tee Kar 00000
with hole % eeee Different dia. tee| KQT D000
for Kas | % | 0000 ®
hexagon % | DOON Service DOOH
key % | D0 tee Kay 2000
% eee | [ union D000
Female | cl% | eo0 00 o/o®
union % | 09000 Union *Y” | KQU 99090
% | HEDE Dewwtde ien | KQU ‘9000
Straight [KOH — [0 0 090 ® Branch union *Y* | KQU 0000
Dfertda st | KOH | — (0.0 0 0 0. ® ‘o |
M500e | | 0 c
One-touch Fittings i % 00000 Branch  |KQU o000 )
i 591 KL% e e eee e D000
% | oo000 % [ e ®
% | BDDD 44 @ [@®
M5 @@ 46| (@ |
. % @eee® 8| @8
as elbow . [0 0@ 08 Reducer KR 5107 (@@ ®
% 0000 412 000
Y | o® $16 | 1 @
M5, @@ Bukheaduion 'KCE| — [0 0.9 00 0 0
Universal % e®® % @® | |
elbow |KvV % | | @0 ® Z“r:"‘a*;:a" S ZADDODDE
union % | 000 falin, % o000 0
% | BO % IBEDD
Elbow KL — o0 00000 Nipple KN —| 00000
Straight elbow KOL | — 0 © 0 0.0 ® Diferst G e (KON — @ @ © 0 0 ©
¢4 @ [ [ ] Plug KPr — 0000000
%6 @ i Applicable tube (Material /0.D.)
Reducer KLl78 e ® | Nylon tube, Soft nylon tube, Polyurethane tube
elbow 50 T e Tube 0.0.—$32,$4,$6#8 91091216
#12 e (]
M5@®® |
Long % 0909
elbow KW 0909000
union % | 9900
Y% | | l X
BRAF1-T(18]/HiZE)
TAAYFa1—=7 . VINFA(QVFa2=T RUDLI Y
Fai=2

Fa—THE ——232 94 56 98 410,912,916
Individual cat. No. E501
: e

One-touch Fittings/

| Piping - -

Pt A'sizs

‘Model {12009, L L <'Bort A nos. .
. . e PORA Y Port BEUBRE ) - Size | 4519674
Manifold Series KM — T R 5 -
For compact and centralized piping | One-touch 'One-touch
KM11 %fittings fittings 6.10 ; #$10 ; o
; | | 912 | ! ®
{One-touch  Female Y e o |
i | fittings thread o 3% ' D
Applicable tube——Nyion, Soft nylon, Polyurethane
Tube O.D. $4. 6. #8. 10 #12 ‘)
g pr— Az RO > . W




e Pl AV

.

ili-siz€ (0.0 /L D}

(OREL |

Tube : ~
141455576
&

. $0.53 ;L::'g.“.‘;
Nylon+Soft Nylon- i) Ba1e; $4.76 wos3 giod

26 228 M e R IR
e o o O

Polyurethane e e o |o
® o (o (o0 e o o o
o o 0o [0/ | | 0/ @ @ @

i

Polyurethane Coil Tube
Polyurethane Flat Tube

Compact piping made possible, allows
quick fitting.

TCUO425B
Polyurethane TCU0604B

< AT ¥ ";. X _qx’“‘ 1,__'.;_ 3 e e T A
= K @ TR e
e PO s e AT
; (2 p3 10 2135 P (a0 g Sittinas JRCIY S S X
&
i coil tube | | '
TCUO805B ‘ ‘ |
Polyurethane T L i {
i yur! . B
i fotone - [TFUOS04B | | I | | | '
TFUOBO5B | | | @ @ | i |
L= o e
Polyurethane coil tube A £
Polyurethane flat tube
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EM650 Series
ost-Effective :
licrostepping Systems

|

—zpumotor’s OEMBS0 family of microstepping
‘) 2nd drive/indexers represent the latest

4 The OEMB50 family utilizes surface mount

frology designed to deliver superior

ance while maintaining a compact size.

ned to run on 24 to 75 VDC, the OEM650

size 23 and size 34 step motors and

rs up to 155 watts of shaft power. This OEM

t requires a little more engineering and

tions work than other Compumotor

bucts. The OEMBS0 has a heat plate heatsink
n. It is necessary to provide additional heat

capabilities of the drive by using the OEM-HS1

2 heatsink options, or by properly heatsinking

¥oduct using a customer provided heatsink.

other Compumotor systems, the OEM series

f requires motors to be ordered separately to
ete the system. :

ble distinctions between the OEM
s and the S series include:

emal power supply required
emal heat sink required
-removable connectors

L' diagnostic LEDs

850X differences from SX include:
ttly sequential programming (no branching)
tricted indexer instruction set
absolute encoder support
RP240 operator interface support
{'er inputs and outputs
Optical isolation

liion in the Compumotor microstepping product

Features

" e Three-state current control allows the drive and

motor to run cooler and more efficiently.

* Optically isolated step and direction inputs -
OEMB50 ¥

¢ Short circuit protected - phase to phase and

_ Pphase to ground

* Status/fault LED indicators to confirm proper
operation

¢ Provides up to 7.5 Amps at 75 VDC

* Single 24-75 VDC power supply input

 Selectable resolution up to 50,800 steps/rev

* Application Specific Integrated Circuit (ASIC) and
surface mount technology minimize product
footprint, overall package size and increase
product reliability.

* Auto Standby reduces motor current and heating
at rest,,

* Built-Id Indexer for complete application
solutiohs—OEMB50X

* Heat plate heatsink design



Cost-Effective

Microstepping S)z_stems

OEM650 Series

=+ %16 jumper selectable .

Model OEM650 :
* Optically isolated step and direction input

" 50,800 steps/rev

* User selectable current wav

Operation

esolutions from 200 to

e forms for smooth

® Speeds to 50 RPS (3,000 RPM) continuous

High Leve!
Commands

Host Computer
or B S LV,
Programmable m

. Controller

i g "

Indexer

Model OEM650X

* Built in indexer
® 16 jumper selectable re

50,800 steps/rev
*® Incremental encoder support

* Options

solutions from 200 to

—M2 Non-Volatile Memory 2K of battery

backed RAM

Motors
OEM57-40-MO

OEM57-51-MO
OEM57-83-MO

OEMB83-62-MO

OEM83-93-MO

OEMB83-135-M0

OEME50
Drive

Microstepping

AN

Power Sy
24-75 Vgcpiy

]

OEME50

Microsteppi
Drive L

D g

Host Computer
or

Programmable
anlroﬂov

), [
Microstepping
RS$-232C Orve
Power
24-755\;&?’
l Ky
25 OEMESoX
Microstepping
__Rs-232C . Dri/vn_

Size 23 -1/2 stack stepping

motor

Size 23 - 1 stack stepping

motor

Size 23 - 2 stack stepping

motor

Size 34 - 1 stack stepping

motor

Size 34 . 2 stack stepping’

" motor, -

Size 34 - 3 stack stepping

motor

Baie & TR ]:

1.8° Hybrid Step Motor

NoT AR }:

1.8° Hybrid Step Motor

Motor Options

—DSZC?

—DS34

Iy

1.8° Hybrid Step Motor

ly

1.8° Hybrid Step Motor

Double shaft motor
(OEM57-MO only)
Double shaft motor
(OEMB83-MO only)

Drive Options

—OEM-HS1
—OEM-HS2

Low current heatsink
High current heatsink



OEM650 and OEM650X
(Power is shown with dotted line.)

¥ i i :":;"; ':,? 2
. - {3 » s
] ,’ - ’0 ¢ |
.l ‘ " t » «© ® 5 - "° »
]
OEM57-51-MO OEMS83-93-M0O
= Size 23 — 1 Stack - Size 34 — 2 Stack
= i . “ 7 & ! ot - > A 5
© blm 4 Shaft Power ] -
g S A ¥ ¥
E E b o 1L I L Le \~ e oo ‘
» . L = ! < . -l =
- i 7 \ -
2 = - & \
0 — 3 e
0 N
° 10 20 ) «© 0 0 ) » « [
Speed-(APS) ]
OEM57-83-MO OEMS83-135-M0
2 Size 23 — 2 Stack = Size 34 — 3 Stack
2 :
TN aire
ke
. I © S R, - Z \
: 2 ) i & i
-!” ’l . e -lm f'\" Nh_
o' 3 4° \‘ 7
r r' N o "‘ \\'
g J , :
0 "0 o x «© 0 ° "” o » < 0
Sowes(RPE) Py ]
Dimensions (—)denotes millimeters »
seae ac=g
Size 23 Frame
Rotor Inertia -~ - --—--—-
Model 02-in? (kg-om?) A
OEMS7-40-M0 038007 1608 —
OEMS7-51-MO 0.65(0.12) 206 (52.3) :
OEMS57-83-MO 1.36(0.25 3.10 (78.7)
340 X #4-37 UNC-28 The
v “3'&9';.‘.1 120/308) ,I & 9 e e
"/:':;;-d “_ﬁ "—t ?'o:g) :g_g 4 98)BC
| Q20 -
r Lr @9.21) Size 34 Frame
25 2.730(49 34) ] 5 — Rolor Inertia
" [ 275069 83) b i J Modal 0z-in’ (kg-om?) A
@ garse 1932 OEMB83-62-MO . 350 (0.64) 25625 7
] 5k LR | TSR K spoysonaes  OEMB3-93MO  670(1.23) 37(23.98 -

Power and Speed/Torque Curves

OEM57-40-MO
Size 23 — 1/2 Stack %
< ] o

=g
Terw fes
]

2877 (73,
207372

Pﬂ 0218 (5 54)
n

OEM83-62-MO

Size 34 =13 St“ack‘

g Torque
al St
= m
! K "
ot .
< *

©n 3.875 (98 42) BC

nosonzyo..,
Bore Min !

OEMB3-135-MO 1024 (1 87) & 2 (172 ARy

""" Cost-Effective

Microstenoing Sys

\
ST ene

A%



LANE15D19D S

1. ALLEN S.HALL, ALFRED R.HOLOWENKO, AND HERMAN G. LAUGHLIN.
SCHAUM'S OUTLINE OF THEORY AND PROBI EMS MACHINE DESIGN,

MCGRAW-HILL BOOK COMPANY, SINGAPORE,1983.

2. STANTON E. WINSTON, MACHINE DESIGN. D.B. TARAPOREVALA SON
& CO. PRIVATE LTD., INDIA, 1969.

3. STEPHEN W., HANDBOOK OF SURFACE MOUNT TECHNOLOGRY,JOHN
WILEY & SONS, NEW YORK, 1988

4. ity Fe Ruindanysnl Unaunas 3uns. Saufngnsmnss. Fida

giadu, 2521

o a L3 - o’ - .« -
5. [INAR UIMEY NITATLIANLTNAILART , ATUEIAINITNANGNT ADTLU

wmalulagnszaanuindnigummis mansals , 25633

- o ¢ =3
6. LTHADUAALRDT , TLAA





