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MICROPROCESSOR APPLICATIONS DAC/ADE
DIGITALTO-ANRLOG SCHEME -12 BIT EXAMPLE

STRBLE REFERENCE
DECODE] INPUT VEPL RGE
o+ -

Ro SELECT 7 D ppq,
M 12-BIT
. BT [Hd.. EE)
(H 7 |Love
DAT , LL
4 g

Eb‘n’fé”%g_‘v-_ |
CONVER 29
PEOGRAMMED |_Jevr [)s'r TIE—nTz\'

INPUT TO LATCHES |LATeH  “|LAYEH :
OWTPUT: V(JLTF}GE(I(O) OR cumsmr(ro)
O‘K Vpsmi*z + lqz-;\‘:l +ooed+ Ak ﬂ]-f'\/os

K= GRIN(USUALLY ADTUSTED To VALUE OF ONE)
Ves= FULL- SCALE OUTPUT VOLT AGE

Ay B, .. Ayz N-BIT INPUT WORD(BINARY OR BeD)
V05=0FFSET VOLTAGE (=V FOR AAym.=pu=0)
VRer CONTROLS OUTPUT VOLTAGE JR CURRENT
Vs = Vpgg, TYPICAL TEs = 2.0 MILLIAMP.
RESOLUTION=SMALLEST CHANGE IN Yp( Vs /)
FOR 12BIT 1PART IN 4096 OR= 8.025 PERCENT

g~ HD
BT [CON
MICRE

TYPICAL Vst 2.5, 50,100, 8112, [0.24 VOLTS
Ve, MAXIMUM 1S ONELSB LESSTHAN VEs
REAL DAC CAN HAVE ERRORS IN LINEAR
APPROXIM A TION: GRIN(SLOPE) HNDOFFSET(-—,to)
ALSO NON-LINEAR BEHAVIOR

MICROPROLCESSOR APPLICAT JoNS

GLITCHES IN DAC OUTPUTS
PASSING FROM QLD To NEW [NPUTS

0 000
£00 0 111 é‘goo
|
- HeYoX/, ot
0111 !4/
MOST PRONOUNCED 6000
AT HIGH-0ORDER v ,
BIT TRANS|TIONS— 100
| ] [ 000
/000 &
- o111 HJ,H
B 0 (11
-/ Coo OQ/
0l “b]
1000

GLITCHES CAN BRISE TF TURN-OFF TIME
DIEFERENT ERoM TURN-ON TIME OR
IF INPUT DATH SKEWED IN ARR\VAL



MICROPROCESS
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OR APPLICATIONS:DAC/ADC pM|CROPROCESSOR APPLICATIONS

"ANRLOG TO DIGITAL SCHEME: |12 BITEYARMPLE

T

AND | CHANNEL NUUMBER |SELECT

ON[DECODE [/ADPRESS
NCONTROL

Voo END OF 13
REF | pyaLoG -T 0 [CONVERSION I TERRUPT
DIGITAL 3-STATE "

Vi CONVERTER] STATUS Bu FF_FR )
S by - v
-STATE |
oo INPUT guFFER 41 DATRBUS
sz L4 BIT | _
s 58T | 3STATE
T A7 PR) BUFFER
Vi o £-BIT

LTRY

VOLTASE REFERE

N
RECENT C0 -
tIReTL FlgrgéfTER ANNOUNCEMENTS INCLUPE

DPRESS PECODING BND
MREE-STRTE BUFFERING

NCE OFTEN SUPPLIED IN TERNALLY

CONVERSIBN TIME OFTEN>>/M-PRoOC INSTRULTION
THUS FORESEE STATUS CHECKING OR INTERRWPT

- FULL CHARIN OF

8]
ELEMENTS INCRp POl

L | Mcre
L KETECTION FACE
| JELNHLDG%-%H-NNE-L -
MULTIPLEXER

4

COM MON ANALOG

wo TR mm | [INPUT SYSTEM
1 " T ‘HIGH-L'EVELIC :> W lTH LO W "LE VEL
4;?" g, | ANALOG MULTIPLEXER-

ANALDG SIGNALS . | VERY SENSITlV‘C_
TO NOISE PROELEMS

Figure 1. Common snalog Input system with low-leved
multiplexer,

Byl ses N DIGITAL TYPE
- MULTIPLEYER
TECHNOLOGICAL PROGRESS CONTINUBLLY
MBKES BEST SetaTlon MoRE ECoNOMICAL.

e

g AMPLIFIER PeR

) =15 | PNALOG CHANNEL

% I SWITCHES ONLY MI¢H

Wi LEVEL ANALO G

. SIGNAL IN ANALLG
S MULTIPLEYER.

BET TER

LT :>m wer ANALO aBﬁzspT;rswrm

IR WITH AMPLIFIER AND

Por = T :> RDC FOR EACH CHANNEL,

- | THERE S No ERROR

.« -



1
0PE ONBL AMPLIFIER (0P-AMP) LIRCUITS
or )gl\’iil.ll?'-=l & H GAV}IE DlFF-‘FRR{:NTmML )ﬁMLL!FIEKS

USED TU PERFORM AN OPERATION
SUCH BS SUMMING, INTE GTRRTJON,SCAL!NG
o T DEFINED &Y EEDBRCK NETWORK
v,i,I_ b» Vou "‘Hd‘vuv TDEALVZATIONS
BaRsic MP

-
T >0« INFINtTE IIYPM

R + 1- 1M PEDAN
V)= Your—> 0 AS PAy»c0 INFINITE GAIN

EOR EIN|TE OULTPUT NCLTAGE N N (S INEINITESIMAL
Eo SIMPLIFIED C RCULT AN x:g:s,Fnssaﬁ

1. ZERO INPUT CURRENT To RMPLIFIE
AZERO INPUT VoL TREE 'IIO AMPLLF LEE%W;‘&“@“
INVERTING V4 R4 R3 AMPLIFIER

P
-
R e

R2 I' N
==12 %
V"zz* B :2;1 >
Byl 6 o)

Vs AMPLIFIER | CONVERTER
& V?E fwﬁvg' T VLR
1 2 —0 G=
Rag Yo ls( 1t R’-){ Y LTsep ps pac
— = ¢ T T T T 1 DIEFERENTIAL AMPLIFER
v - TNTEGRATOR {V 24 ’3
> NN
Yo | Vo
Ve R
e {%r R
Vf“-é—a 0\/ d_i"f"l/c(o) I g"'V[N“" VN V,N-szgj:

6.
MICROPROCESSOR APPLICATIONS ADC/DAC
THERMO COUPLE (TRON- CONSTANTAN) HAS

A% C > 0 VOLTS
OUTPUT VOLTAGE: 07¢ > 0,000 VI TS, | 75

]JLA A74 MV 55 MICROVOLTS/DEGREE CELSIUS
T~ 500 DEG

0.1 DEGREE RESOLUTION=Y & MVOLT SENSITIVITY
12 BIT ADC WITH Vps=10.24 HAS (0.24 =2.5MV 1

096
THUS NEED AMPLIFIER WITH 6RIN 2 500.
USEPRECISION INSTRUMENTATION RMPLIFIGR

MADE WITH THREE OP-AMPS AS FOLLOWS

( E OFFSET NYOLTAGE V,c AND
FRSVTI\%:B{QM IN@ DEFRETEC,YFION OF DIFPEERENTIAL AP

Vi v SHOULD AMPLIFY (Vg-\h) AND
V2 _ Ve RETECT COMMON SIGNAL(Vi+Va)

HCTULRTLL‘/; Vg = HD(VDS'FA VcM + VDM)
Vpp=Vq-Vo=DIFFERENTIAL MODE INPUT
Vem =(Ve+Va)a = CoMMON MODE INPUT
Ap=DIFFERENTIAL MODE ¢AIN
Vos=EQUIVALENT INPUT OFFSET YOLTRGE
A= COMMON MODE RETECT{ON RATIO
FOR Nos, LET Ypm=0=Vem, FOR ZERO INPUT
VOHT‘PUT':"VC?O #0; EQUIVALENT Yos = \7/)93,
Vys = FEW(2-3) MILLIVOLTS D
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MICROFROCESSOR APPLICATIONS Avc/pRC
DIFFERENTIAL AND INSTRUMENTATION AMPS
CMRRETIE Vem# 0y Vs CHANGES o< Vem
Vo AD(RVCM) (H’Dfl VCM HC.VCM

AVer = FQUVALENT [N PUT TO PRODUCE Vo
Re= COMMON MODE &AIN

8
MICROPROCESSOR APPLICATIONS: DAC [AbDC
SAMPLE-AND-HOLD CIRCUIT CAPTURES
INPUT ANBLOG SIGNBL ANDTHEN HOLDS
IT CONSTANT DURING ADC SEQUENCE
ULSE TWO OP-AMPS IN ONE OF Two WAYS

VOLTRGE
A= Ae/Ap IS OFTEN USED To sPecl FVCMRR g‘CSWI"'Eﬁ P FoLLOWER
TYPICALLY c¢MR= =20 Lo#, A IN DC-‘CIBEL:@}a) HI HOLD iﬂ
CMR=803 A=0.000( WHIcH MEANS THAT ? - =
Yoy =(0 VOLTS SIMULATES Ypm =0.00/ VoL T SAMPLE: S CLOSED) Vo":.Vs: Vy

At Vor R R HOLD: S OPEN; Vs (STORED ON CykVy =V,
Se, AW V°1=‘4M*‘(’+§13‘%n_ REALLY TRACK-AND- HOLD SINCE Vip=Vs(s closed)
A=VIRTUAL DROOPING: SMALL [NPUT BIAS CURRENT OFR2
Rt - GROUNDBY  (NON-IDEAL) CHARGES OR DISCHARGES Cyy
A > Ra \7°FJR YoM SIGHRLS  pRooP RATE: 0.001-§ YoLTS/S'EC =F (T, ¢y b
R4 | L 2 R4 II
SU.BTif'JSCDIFFE l$ gé!ﬁl’i ‘<5=5WlT'CH CH VH ~ #t
__/WH_ L L N
Voa. Vaz/o_ = - = |
ot Ry (Vo 1~ \_/__l)l--! V,- v,,z) Vo= Voz Vo SAMPLE: S CLOSED; \p=Vs =V, SINCE INVERTING |
INPUT TO }92 IS A VIRTUBAL GROUND
Vo= = (1+ Rz) Vpy WITH COMMON MODESUBTRHCTED

HOLD: 5 OP'EN, Vo :VH ;CHRRC—/NG CIRCu\T GPEN
CMR% A= AT 4 )2/h s A= 288; Ap= 1+ Rappy | E‘
’ INPU.T ‘5u3TRﬁcT0R ATE e 0.01 %o '

x . h



MICROPROCESSOR HPPLICHTIONQ SIGHAL

=5

REFEREICE VOLTA GE PRRALLEL ORFLASK IO

IN PuT— INPHT(V‘." 1
FOR OUT PUT RELATIONSHIP £ v, A COMPARATIR A/D CONVERTER
TDERL THREE-B %) (H16#-GAIN DIFE-AMP,
I’]“ ADC _ cgnpnznmx IS A HYBRID
& shyr DEVIGE Wi TN RAESS
L Sl AN
| v 78
_QFF- ‘/ ° IF SIGCREF 0an'u_-:f-.ro
[ 10 SCALE A3 Tt IF SIG>REF, duT PuT:d
APC ol ~ " s Sy kg i e
- 5 Qu
ouTPuT — L = QoY Cotnkaress”
100 e =
CODE | — i—1p ) e
o1y RE Shuv, [ I i 256-T+4 e
‘./ 14 Vo e A+H +622 T+ 6
010_ "‘$ D &}
001 Rﬁl%’% —
I &
. 00 o Mf/ L& T T
. i A — . S el 14243+ ¢ 546 + F
OFFSET, Y Y Yy hy I Ty 1 Nl S3eaiesier
pec INPUT VOLTACE (% Ves) g {5YT T eneoner
o‘—j_ Cf}%i_;‘ o i CiE SECT 0N
| £ oF ANALOo®  BTNAARY T~ TANAL 0% “VOLTAZ
e UL AR T, BRI GRS
L Yens 1314 e P 411 o%aVERT'EE
Ve = 1t/ig Vo 110 —_6/; Ve
QUARNTIZATION ERROR FoR Vesz 914 Vo 101 ————5/2 s
(M IDEAL TH‘REE'BJT Q’DC V“:?‘/:qv., 100 __—_4/;-\{0
INIMIZED Vea = s Vo oLL—— 3k
BY OFFSET AT 0RIGIN) Uz W Vo — 0LO———— v
Vel =y Va 3 ) }’ 001 —m8 — 1_/?_%

A
o ® poo

UNILPOLAR ANALOG y
4 VoLTAGE |5
Mo O hTervals assienep pm;‘ru!vuﬂ D ER LA AS fe/ S

wn
LFORM MAX QuANT(ZATION ERAROR B VER ENTIRE RANGE



RBIT Seyels fuccsserE APPRaXI ATIoN RDc
V. (é) 3RNPE! Y3 -B T IG-ITAL [)
YA Sup
U )-t MsB
SAN PLE = R LSB
CONTROL
oM v,
:,u-.....S_A.g-- ..... G-...-l LSB
AefS| el |FFE !
(- 1Y < Vo)1 RESET RESETHN,
OVa> Vg S s LSC 8 5C sSCR) |,
e o s awmas e i = -..I..} -
o0 S
NSEC (FEEP BACK)
DELAY
AL L 3
DcQ —gc? % ?
wee] [ :
i
ST, FR MYy 7 S -5
dLockl L I L T/ 1 I T
Qa [SET FF3 | \ I
gp T A eem —_
VERIFY FF3
Qe [SErFri |
VERIFY FFi
ap RV
QE | JOU.TPF&T AN;I
SAM PLE NEXT
SAR=SUCL ESS\VE APPROXIMATION REEISTER FOR ADC=5
FE3 ICon VE R'rﬂ CONFIRM M5B
COMPARE. (=0
[CoNVERT + | RESET MiDDLE BIT
COMPARE:Ce L
FFl [CoRVERT + TCANFIRM LB 1
COMPARE: =0

L%

Vh.c)f&' CIR

I

DUhL-SLePE A,f'%_ CONVERTER-_ No Feep BAC K- SLav/
A

A RESMITCH Ty DISCHARGE
[+ cowvensER €

—— pum amm e . ]

NTECRATOR | <
L Cut'r — 1

:J

PER

C.o DENSER
&M VcL N

(51=0)
OPERATION
ok t=0, OPEN S2, RESET CouNTER, Q,=0PS13SAMPLE Uy
COUNTER COUNTS WP FRIM PERo
ok t=2¥ clock PERIODS: "T¢) Qu> L com MuTES s_,_ To Vyeg
CONDENSER HAS c#AE&E-—\g%'._— ~Va N TZ

at r-‘r,_) C20:S5ToP COUNT BECAUSE CONPENSER PoSITIVE
AKD Vapo. CounTz K < 2%

RELATIoN: | ch AREEl= [DiscH ARGE Vol Tz 2"Te. Veee K T2

oR Vﬁ_l%\/m, PROPORTIONAL TO N BIT counT.
2
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MICROPROCESSOR RAPPLICATIONS:DPAC/ADC
ADC COMPARISON

TYPE  TVYPICAL caST‘ COM MENTS
CONVE rész 0R
RATE (/SEC) COMPLEXITY
COUNTER- ~ _gw AND Low
RAMP ARIAB LE
§ /1600 /SEC
SINGLECAMP LOW AND LoW LRCK LoNG-TERM
VAR\ABLE STABILITY
S 1000/ SEC
ULALRAMP lovw AND M UM | NTEERATES
DUALR \(ﬁﬁl@eLE Evl INPUT SIGNAL
& /000 /SEC HicH EESOLUTION
X 20 BITS
SUCCESSI\VE  MEDIUM  MEDIUM NEEDs smm.f
APPRO X JMATION I XED EpiuM
$ /06 ESoLLLTnoN
$12-16 BITS
PRARALLEL FASTEST 4/6H LOW RgsoLUTION
(ELASH /OFél x{EoPg X6-8-16 §1TS

V/FE CONVERTER LOW EIXED Low LACK LoNG-TERM
AND cgluuree ~x’/ooo}.§fc STABILITY

ReF: R.c. TREGER  TEEL MICRy, Mf;}gyz on
Nov 1982 Pza
FER /7%3 Psa

IN TECRATED
bTE R4
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MIGRO PROCESSOR APPLICATIONS-ROBOTS MICROPROCESSOR APPLICATIONS- ROBITS

IN CZ—ECHOSLOVHKIAM,\\ROBOTA" MEANS USES: gﬁSTING—/FdR 6 ING
SERVITUDE AND DPRUDGERYPORTRAYED 2fRpY PRINTING
BY HUMAN WoRKERS N 1920 PLAY BY LOBZING FEPIYSRFINE parTs
CZECH PLAYWRIGHT KAREL CAPEK  POSITIONS: N FLOOR
ROBOTS PRECEDED [N TIME BY N A TR T ! 52
R) TELEOPERATOR- DEVELOPED DURIN G MOUNTED SIDEWAYS ON wm):_s
WORLD WAR IL FIR HANDLING RviaAcve CPPRBILITY SRy b R s gn ¢ ompue
MRTERIALS AT A SAFE'DISTANCE Téﬁ;;j’;ﬁj&é’ﬁﬁﬁﬁi,@f“”’
1. LINK MECHBNISMS FED BACK FORCE RELOASAELE SRogRM o
1943-SERVS MECHANISMS (LACKED FORCE FEEDBACY DEFINITION |
- IT48FEELING " RESTORED ﬁ(r “sace- privine” MAsTer  BRReh AYEEE AN AT THER ST
WITHOUT HUMRN HKSSISTANCE

-B. NUMERICAL CONTROLINGMILLING IMACHINE

1953-COMBINED SOPHISTICATED SERVO SYSTEM
RND DIGITRL COMPUTER TECHNIQUES
(REPETITION BY RE-READINE [NPUT THFE)

[960- FIRST INDULSTRIAL ROBOT COMBINED
LARTICULATED LINKAGE OF TELEOPERATOR
2. SERVOED BXIS 0F NC MILLING MACHINE
“TAWGHT" TO PERFORM SIMPLE TASK
BY HAND DRIVING THRU SEH UENCE
RECORDED IN DIGITRL MEMORY
~-NOW ALSO SOFTWRKE PROGRAMIMREBLE




MICROPROCESSOR RPPLICATIONS- KOBITS
MULT)-MICROPROCESSOR ROBOT CONTROLLER BY
LA GOSHORN, COMPUTER DESIEN,NoV 1942,P193

TO CONTROL FIVE AXES PLUS GRIPPER. WITH
RIR MOTSRS WIICH COST~Yio DC SERVOMOTIRS
 BUT REQUIRE MUCH COMPUTING POWER(2MHs3)
TO CONTROL FORDIFFFRENT SPEEDS BND LOADS
CONFIGURRTION: ALL ON 6LBYER BOARD '
M63600-0VERSEES ToTAL ROBOT OPERA T ION
PLUSS25¢KB RAM,69KB EPROM
6-M 680X (ONE FOR EBCH OF 5 AYES,PLUS GRIPPER)
PLUS 2KBRAM, SKE EPXOM EFREH

g

?  MicroPROCESSOR APPLICAT (ON'S

[ERANA] CRIPPER[ - -~ - - -
Rs-232¢ MOToR —H RS :%::;j
Isk SoLENGID SHOULDEREE == = 5 L
SI;'ORME ] CONTRIL ELBowW :_;-: - ':..r-J
PITCH F-== =~ ]
| RoLL Er=-- :.,—i-
TERCH CENTRAL | F-
PANT CONTROL @L@—F .~_=Csap BPeK p; 31&% ? A
: |
CONTROL| | %Rs% ‘B:iﬁt:ie coNTRoL (LB/INDi ' 3
L/o Lo ReUNULATIR) - —~ — AIR! |
' VALVE pzsssuéiksi !
SAFETY RESSURE . L1
/o spo:.sﬂa 1D JMANIR Rscummﬁ 1':.'&11-
CoNTREL A‘l]‘: R AR

ROBOT SYSTEM COMPONENT BLOCK
DIAGRAM: CENTRAL CONTROL=M ONOBOARRD

1-M6 JOX FoR SAFETY CONTROL BND SRFETY T/g PVVANTRAGES OF SINGLE BORKD

MS}QK/SXGCL—‘MR ¢4FB O PERATING I. CAN BE CWBGI?RP ROBoT ELIMINATING CHBLH\!@)
‘ =R EEEOM L SYSTEM  coNNECTORS, 0CCUPIED FLOOR SPACE oF
PU 68000 ?é'fp,’f’g ’;’fgﬁﬁ‘z‘f | SEPppnRTE COoNTROL COMPUTER
l ) INPUT=] WSER 2. FURTHER ELIM|INRATES C05TS OF CARD-CRGE
chu ) g,;[ .
SHFETY EJ@JE%JE}][%I CUTEUL] INTERFRACE BACK PLANE (Mo THERBOARD)  INTERCONNECTS
ONMTRAL {oo BYTE 03
SIEETY %ngx J’HB R PERMIT EASIER CONVECTION COULING OK
INOUT- F—1REMI2KB S HoCK-TSOLATED SWINGE-0UT CHASSIS
OUTPUT Pos
ENCODER 'Eg/cloggg MoToR
CoNTROL
PEEssueq PRESSURE
TRANSPUCER ERAKE
CONTROL.
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MICROPROCESSOR APPLICATION ~RORBRET
COMMUN I CATIONS BETWEEN PROCESSORS
BND EXTERNAL SIGNRL SOULRCES

BUSES:
2 SERINL COMMUNICATIONS BUSES

PENDANT DIRECT COINTRoL BWUS

POWER SUPPLY AND 6-ROUND (2 LAYERS)
TRANSDUCER MON ITIR (DIAGNOSTIC AND ANALOG)
COMPUTER EXPANSIoN BUS

MEMORY EXPRNS ION BUS

POSITION FEEDBAAK BUS
[NPDUSTRIAL T/0 BUS
MAINTENB N CE MONITOR BUS

SPECIAL COMMUNICRTION SCHEME BETWEEN
MASTER AND EACH AXis CONTROL COMPUTER

- WSES MAILBOY=PRIR OF KEAISTERS

~SEMBPHORE RSSOC|ATED WITKHERCH RECISTER
~QUFFER FULL CAUSES VECTORIZED (UNIQUE)
INTERRUPT IN MASTER 65600, AND
REGULAR INTERRUPT N AXIS CONTROL
-MASTER CAN WRITE To ANY COMBINATION
OR BLL FoR SYNCHROINIZATION OR
FOR EMERGENCY

R0

MICROPROCESSOR APPLICATIONS-ROBOTS
RoRoT COMMANDS FOR RelL INTERPRETER
HoME~ MOVE BAXES TO HOME POSITIONS
INIT~ CLEAR CONTROLLERTSET ROBOT To POINT
MOVE- MOVE AX|S THRU ANFLE AT SPEED

O PEN- START OPENING GRIPPER+WRIT
CLOSE- START CLoSINEG GRIPPER +WRIT
ToL - SPECIFY POS|TION TOLERANCE FRCTOR
SPELD - SPECIEY SPEED FACTORS TO AXES
SMOD-MODIEY EQUALLY PRESENT "SPEED FRCTIRS

CoMPP- COMPUT, SSURE REEERENCE FOR ERCH
4 ;rfx;’gpﬁsfrupﬁgwan 0F LOAD BND SPEED

PRES- TRANSMIT PRESSURE REFERENCE To AXES
LOAD- SKECIFIES PAYLORD BEING CARRIED BY
OBOT
DEBUG‘-ON-ERJNTS STARTING TARGET, AND AcTuAL
NELE PSSITIONS 'FOR EACH AX IS

AETER EXECUTING ENRCH MOVE

DEBUGOFF - STOPS DEBUGON FEATURE

AXIS- ENABLES(L/D1sABLES(s) NS COMMUNICATION

SNBP- ENABLES(L)Y/ DisARLES(0) SNAPSHAT REQUESTS

DURING VARIOU S MaDES OF CONTROL
(RCCELERATION,NELOC ITY) DECELERA rion)

RoBoT POINTS RRE ENTERED USING PENDANT
=PORTARLE HAND HELD PRIGROMMER.,
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MICROPROCESS O HPPLICATIONS -ROBIT S MICROPROCESSOR TRENDS USEFUL FOR RoBeTS

o T O . PUT MICROPROCESSOR N CONTROL LoOoP
pet ey e o SERVO
TR | X TR CONTROL CONTROL
Q ma + O~ PosiTIoN PosIT|eN
e, Loy
() maow I I ngﬂnck # Y
O e t Oy N ‘B ) 16 B T
O oau ' ._F) Y B T _r" ng N MicEs bape ! AD ¢
ST [ o
i ALGORITHM CAN COMPENSRTE FOR Lo#D VRRIAT N,
:I‘:H:I;;m;r;lll:“rzl;m'a *progrmning i u,) RoBoT DEFORMATION WNDER LOA.D) TOLERANCE ETC
il 2.DEDICATE PROCESSIR PER AXIS
REF: COMPUTER DESIEN, NoV 12 P43 3.LIVE MASTER PROCESSOR MORE THAN 64KB

Y TIENTLY COUPLED PARALLEL MULTIPROCESSING
S

COMPUTER MECASINE (Teet compuren ssoery ST SHARING OF PRRAMETERS IN REGISTER (MeN)

STMPY BND DIVIDE FOR CooRPINATE CALCULATIONS

TULY 1977, P17 6 J PLED WI&H-SPEED SERIAL LINKS-FOR
LOOSELY COUPL G #4- -
PEC /Ze?z-s/wmf /ISSue PRSaba eTIoN FLoo R Coo0RPINHATION

DEDICATED Th RoBeTIcs +AUTOMBTION
T USART g WITH RPDRESS RECOGN(T/0A CAPABILITY

WAKE-UP PROCESSOR ONLY WHEN ADDRESS
OF OWN STATION HAS BEEN RECOGENIZED

8 INCREASED INTEGRATION OF WELL-ESTR BLISHE D
INTELLIGEXNT PERIPHERAL FUNETIONS

EXARMPLE:MOTOPOLA 63200 SINCLE CHIP COMPUTER
[INCLUDES: THREE (é-BIT TIMERS
USHRT 150 KBIT ASYNGIMEIT SYNC
TWO [6-B1T PARALLEL a PoRTS
INTERRUPT CONTROLLER
ON-CHBIP DMB CONT ROLLER
EUs ARBI\TRATION

TEEE SPECTRUM, SEPT /929 P3|
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DIRECT ANALOG-TO-DIGITRL POSITION CINVERSION

SIDE VIEW-SHeWING
TRANSPARENT SLoT*s
IN MASTER AND SLID W&
WINDOWS IN MBSK

MASTER

_ SEEN ED&E 0N
«PRoTO DETELTORS FOR WINDGWS B ANDP B

SIENALS FRoM TURA PHoto DETECTORS HAVE Afour
A / .. 70 DESREE PHASE DIFFERENLE.
- anmsmﬂs To RIGHT-»

11l oW 44 48 4A, 4B wHERE

At? AT}
48 aAnp % ARE PosSITI\VE TRANSITIaNs OF A AND B AND
AND 'dt ARE NEGATIVE TRANSITIONS oF A RND B8, TE THE

L:ME AX\S CHANGES DIRECTton dR FQUIVALENTLY RELATIVE
OVEMENT OF MASK ANV MASTER |NVERTS PISITIVE €2 NEEATIVE

CIRcutT FoR KNOWING ACTUAL RELAT\VE PosITIoN-34221 1§
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