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Abstract

This paper presents the application of microcomputer
for controlling output power of magnetron. The tested solution,
vhich simulated the heating material, is heated by microwave power
and its temperature is sensed by a thermocouple. The thermocouple
is interfaced with a microcompiter in order to control and display
temperature. The application of inertrest is to develop a

hyperthermia systex.
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2.4.2 n17RIUANLULRAR I (Proportional)
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o 4 .
NT7AUKULNUARTINYTLURAURYRY (Derivative)
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[ of 2 lﬁ' uz
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e(t) = T e +T e +T e t.c.....4T €, 3k=T/T_

Tntei c.e.C(E.B.2.8)
4 :
(e T, = AR
1 (- 4 -
e = AIHAVAIALINIRNARLN

4 4
T = l?iWﬂQ“ﬂﬁﬂﬁ?ﬂ%“

ar J
2.5.28un170R TN T LR UL URY

ﬁawwmwiun11n1197u§uuuu§n1wn11lugauuUao
B, (t)= T, [de(t)/dt]
3111m13ﬂ§ 12.16(b)¥YI181  C,(t)=[de(t)sdt] AEWRAIITEMINY
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UPUAT HUNTT (2.5.1.2)uRe(2.5.2.1) s udun1T PID
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m(k-1)= Kp { e(k-1)41/Til[Tsteil+Tdle(k-1)-e(k-2)1/Ts)
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Te8 o = XKpL14(Ts/Ti)4+(Td/Ts)]
B = -Xp[142(Td/Ts))
t = Kp(Td/Ts)
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PROGRAM Tempcontrol (input,ocutput)

USES Crt,Graphi

CONST chi1=0y

VAR chiCharg
tea,timl,tep!,fin,Ts,x,maxx,mexyt Integer;

reftemp,Kp,Ti,Td,Alpha,Bets,GanmatRenl}

PROCEDURE Initgphs

VAR driver,made: Integery

BEGIN
Detectgrephldriver,mode);
Initgraph(driver,mode, ' ')}
mexx:=gelmaxxjmexy:=getmaxy

ENDg

PROCEDURE Scale(flsinteger)i

Ver dot.l,8,b,ctintegery
di,tm_tstring}

BEGIN
Cleardeviceg
Line(20,276,700,276)%
Line(20,10,20,276) 4
Quttextxy(5,0,'Tenperature {C1')}
Quttextxy(640,280,'Time [MIN]')}
dot1:=Round(f1/3)}
a3=216¢
While 8 <= 616 Do
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BEGIN
Str(dotl,d1)s
Outtextxy(e,280,d1)}
dot1:=dot 1+Round(f1/3)}
Line(a+4,276,8+4,271)}
at=a+2003

END;

Line<20,265,25,265)%

Outtextxy(0,265,'20')}

b:=30;

c:=2353

While b<=100 Do

BEGIN
Line(20,c,25,c)%
Str(h,tm_)3
Outtextxy(o,c,tm;);
b:1=b+10}
c1=c-30%

END3

Outtextxy(30,340, 'Press ESC -> Stop')s

END}

PROCEDURE Gphdisplay(tempitreal}T,fiinteger)}
VAR tim2,tmp,dot2t Integers

driver,modet integer}

st,titStringg

BEGIN
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setviewport(0,0,maxx,maxy,true)}
Str(templ:1313,8t)}

tai=ta+Ty

Str(ta,ti);

If templ < 20 Then
tmp1=265+(Round((20~temp1)#11/20))
else

tmps=265-(Round(temp1-20)%3)}
dot2t=Round(f/3)}
tim2:=Round(tim1+(10%T/(3%dot2)))}
Moveto(timl,tmpl)g
Lineto(tim2,tnp)

timlt=tim2;

tmpls=tmp;

setviewport (0,300,mexx,maxy-20,true)}
clesrviewporti

Outtextxy(40,0,'CH1 = ")}
Outtextxy(B85,0,5t)
Outtextxy(150,0,'C")}
Quttextxy(200,0, *1INE = ')(
Outtextxy(260,0,ti)¢
OQuttextxy(300,0,'SEC')}

END}

PROCEDURE PlDprocess (rtemp,alp,be,gamtReal T, fns Integer)}
CONST pidarea = 2.0}

VAR snum? integery
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pidzone ¢ realy
templ,temp2trealy
AD1,AD2,mm,mitbyte;
e0,el,e2,m0treal;
chichar}
BEGIN
tLimle=20¢tmple=2763tas =0}
chs =#003
Initgphs
Scale(fn)}
snum? =Round ({ (fn¥60)/T)+0.5)1
elt=0}
e2i=0}
mit=03
Repeat
BEGIN
Port($300131= chl} {select chaennel A/D channel 1 }
Delay(12)}% fdelay for convert to digitall
AD1s= Port($3001;
{get datal
templs=AD1%100/255}
e03=AD1-(rtemp/20/0.019531)3
pidzune:=pidarea/20/0.019531:
If Abs(e0)>=pidzone Then
BEGIN
m0s=mi+(alp¥a0)+(bekel)+(gam¥el)
mm¢ =Round(m0+0.5) 3§
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if mm>150 then mm:=1503
if mm¢B84 then mm:=64;
END;

S . If e0)>pidzone_Then npm:=1503

If e0¢(-pidzone Then mm:=64;
Port[$3011:=mm;

nl:=pnm;

1f Keypressed Then ch:=Readkey;
If ch¢> %27 Then
BEGIN
Delay (T#1000)3
thdisplay(tenpl,T,fn);
END |
Else Clo§egraph;
END; N
until ch=#273
END3
{end for PID Process} -
BEGIN {MAIN}
Port($3011:=00;{set zero port [HEX1301}
Port[$3021:=00;{set zero port [HEX1302)}
{set all parameter}
ClrScrs
¥rite(’set the desired temperature degree celcius ’)3
Readln(reftemp)s
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Write ('input PID coefficient Kp,Ti,Td ‘g -
ReadIn(Kp,Ti,Td)

Write('input sample time period (Tse)in seconds ')j
ReadIn(Ts)}

Write('input finel time (minute)');
Readln(fin)j

8lphas=Kp¥(14(Te/Ti)+(Td/Ts))}

bete t=-1%(Kpk(14+2¥(Td/Ts)))}

gamma 3 =Kp¥Td/Ts}

Writeln (Alpha.Beéa.Gamma):
P1Dprocess(reftemp,Alpha,Beta,Gamma,Ts,fin)};

END.
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TYPES S,N54I.Sl38.' SN54S138, SN541S139, SN545139
SN7415138, SN745138, SN741S139, SN745139
DECODERS/DEMULTIPLEXERS

functional block diagrams and logic

‘L5138, 5138
N L5138, 5138 FUNCTION TABLE
3 ruTe OUTPUTS
E:}—‘B'w ENABLE | SELECT !
g1 Gz° [C B  AlYDVYiv2v3vevs veVy
» | e
. EDait X H |X X X|HHHHHHEGH
INABLE
ol S =] Wy, L x|x %X X|HHHHKHHA
3= —i H Lt t tlLt HHHHHEHA
— ")om M L L L HIH L HHHHHH
1 o fooeors | H L fL H LIH H L HHHWHH
1:‘-—): W oL|LU H HlHHHLHHEHH
[11) A >—.—.-] 13101
N DHHEH M L fH L L|HHHHLHHSN
H LM L H]|H HHHHLHEH
ey 2 g :?D,.l.l"
ors P> 1> H Ll H L{H HHHHHLH
o __’i}i'-'n HoLiw H M| H K HHHHHL
*02 - 02A + G2V
! +H = tugh level, L = low lovel, X = lirelovant
L5130, '$138
;—:__—’_{:}ﬂ ) 'LE13D, 'B130
\ {EACH DECODER/DEMULTIPLEXER)
(A}
tuanit 16 g = LI FUNCTION TABLE
’Dﬁm
INPUTS
Ll ! UTPUTS
s 2P P> ™. EnABLE | sErecT | ©
b DatA [ B AJYDYYIY2Y) ,
qun - H X X|H H HH
Y0
ust Lt L Lt H HH
tnams 26 2> Dﬂ,.. L L H{H L uH
L H LiH WL H
e L H H{H H H L
snce """> {>" 1 . ' -
ey "“,, - 273 _ o _H h_'!'lovd,_l,-Ionkvol,x-ltulovlnl
D o’
schematics of inputs and outputs
EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OHTPUTS TYPICAL OF OUTPUTS
INPUT OF “L§138, L5139 INPUT OF 5138, 5139 OF *L$138, L5139 OF "$138, *5139
—750 §1 NOM Vee T |~ Vee
. I NOM
Vcc—1 - Vee —. { 80 o] {
20 k3 NOM 2.BA I NOM|] ™ - -—j
INFUTY - INPUT - OU_'H'U'!. oulrul
4 - -
4
»
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7134

1L TYPES SN541S138, SN541S139, SN54S138, SNS&SHS,
MSI SN7415138, SN741S139, SN745138, SN74S5139
DECODERS/DEMULTIPLEXERS

BULLETIN NO, DL-S 7611804, DECEMBER 1872-REVISED OCTOBER 1978

*  Designed Spacifically for High-Speed: SNE4LS138, SN54S138 , .. J OR W PACKAGE

Memory Decoders SN74LS138, SN745139 . . . J OR N PACKAGE
Data Transmission Systems (TOP VIEW)

e ‘S138 and ‘L5138 3-to-8-Line Decoders

Incorporate 3 Enable Inputs to Simplify PATA QUTFUTS
Cascading and/or Data Reception vee oo v vz va o ve v el
. . . wiisliw|jupuejnjjeijs
e 'S139 and ‘L5139 Contain Two Fully
Indepepdent 2-to-4-Line Decoders/ l ‘l l l 1 l
Demultiplexers Yo Y! Y2 YD Y4 vh
e Schottky Clamped for High Performance o Lo
€ _G2A_G28 GV V¥7
TYPICAL TACAE . | | I
TYPE PROPAGATION DELAY RIS IR RIERIER I IRBIL
{3 LEVELS OF LOGIC) Lo OGP ATIoN A B ¢ ,\GIA Gis Gi ou::uv CND
‘L5138 2n 32mw steecy tNABLE
*5138 8 ns 245 mW
‘LS139 2m . M mw
S139 75m 300 mW positive logic: see function table
description
These Schottky-clamped TTL MSI circuits are SNS4LS139, SN545139 .. . J OR W PACKAGE
designed to be used in high-performance memory- SN74LS139, EN74513D ., . J OR N PACKAGE
decoding or data-routing applications requiring very (TOP VIEW)
short propsgation delsy times. In high-performance
memory systerns these decoders can be used to AN stLecy Data ouTPUTS )
minimize the effects of system decoding. When M1 N TR T IS ST R A I A 2 Mt 1.2 -
employed with high-speed memories utilizing a fast- wijnjujjujjujin]inild \
enable circuit the delsy times of these decoders and S |
the ensble time of the memory are usually less than i Rl '" ‘
the typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligible. rGA NVt v w
The *LS138 and ‘S138 decode one-of-eight lines 3 ]: i z Z z j; :
dependent on the conditions 8t the three binary m
select inputs and the three ensble inputs. Two v N et N —
active-lov end one active-high ensble inputs reduce gritet paTA OUIPUTE
the need for external gates or inverters when
expanding. A 24-line decoder can be implemented
without external inverters and @ 32-line decoder ) positive logic: see function table
requires only one inverter. An enable input can be -

used 8s 2 data input for demultiplexing applications.

The *LS139 and ‘S139 comprise two individual two-line-to-four-line docodors in 8 single package, The active-low enable
input can be used a3 o deta line in demultiplexing spplications,

All of these decoders/demultiplexers feature fully butfered inputs each of which represents only one normalized Series
54LS/74LS load {'LS138, 'LS139) or one normalized Series 545/74S load {5138, ‘S139) 1o its driving circuit. All
inputs are clamped with high-petformance Schottky diodes 10 suppress line-ringing and simplity system design. Series
541 S and 545 devices are characterized for operation over the tull military tempersture range of —~556°C 10 126°C;
Series TALS and 74S devices are characterized for 0°C to 70°C industria! systems.
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TYPES SN54l.S24ﬂ.SN54iSZ41.SN54LSZ44.SN 548240,SN545241,
SN7415240,SN74LS241,SN74LS244,SN74S240,SN745241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typical  Typicsl Typicsl Propsgation Typicel Typlest Powsr
oL loH Delay Times Ensble/ Dissipation
{Sink {Source Disable {Enabled)

. Current) Current) finverting Noninverting Times  Inverting  Noninverting
SNSALS” 12mA  -12mA  1056m 12m 8m  130mW 135 mW
SN74LS'" 24mA  -1BmA  105ms 122m 18 ns 130 mwW 135 mwW
SNEAS' 48mA  ~12mA 45n 6m o 450 mw 538 mwW
SN74s° 64mA -—16mA Ab5m 6n 9ns 450 mw 638 mwW

SN54ALE240, ENS45240 ., .J

e 3-State Outputs Drive Bus Lines SN74L5240, 5N745240 .. . JORN
or Buffer Memory Address Registers (ToP ViEw)

, Voo 3 W A vz 3A)  aY) 3a2 W Ay
¢ P-N-P Inputs Reduce D-C Loading micinininininininic
e Hysteresis at Inputs Improves o

. Noise Margins
description / / /
These octsl buffers and line drivers are designed l/ / /
specifically to improve both the performance and +
density of three-state memory sddress drivers, clock
drivers, and bus-Oriented receivers and transmitters. :
The designer has a choice of selected combinations of sHeHsHsH:HsHsHw»
inverting Bnd noninverting outputs, symmetrica! (] Ve 1ar V) VA3 IV e MY G0
{active-low output contiol) inputs, and comple: =
mentary G and G inputs. These devices feature hiph SN54L5241, SNGAS241 . .. 4
8 J . g SN7418241, 8N745247 ... JORN
fan-out, improved fen-in, and 400-mV noise-margin, (TOP VIEW)
The SN74LS" and SN74S’ ‘can bo used to drive N
. A (3 L] vy tvy I 73] 1¥) a3 v yat
terminated linet down to 133 ohms. nllwl (o] o] [w] [w] [w] o] [e] {n
schematics of inputs and outputs
‘L5240, ‘L6241, ‘L5244
EOprALENT OF TYPICAL OF ALL
EACH INPUY OUTPUTS ////
Vee —==- |’ -
ey
INPUT ¥
e i~ -—— g VeC yHsFO s =
’ [T] ™e W 3 " n e m oND
¥ &
“ e, SNBALE244 ... 4
¢ SN74L8244 ... JORN
{TOP VIEW)
UTPUT
Vee 38 avr Pas 1Y3 3AD YD A A 3A1
5240 ‘5241 ol (ol fw] o] joo| {w] [w] ol julln
EQUIVALENT OF
EACH INPUT GND
n
vVee P ///)///
/AR At
INPUT s ‘L5240, °1L5241, *[5244;
A = 50 13 NOM
‘5240, '5241: =
5240, °5241: TFrHsH«H Y[ e HeHsH»
R =25 2 NOM [} W v Y] [T ITYY (373 e o

TEXAS' INSTRUMENTS

NCOHPORAILD
PORY OFFICE BOX 3012 » DALLAS, TEXAS THIND

6-83




.

-z

m TYPES SN541S245;, SN74L5245
[} OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

BULLETIN NO, DL-5 12471, OCTOBER 1976- REVISED FEBRUARY 1979

doscription

e Bidirectional Bus Transceiver in a SN5ALE24E . . . 3 PACKAGE
High-Density 20-Pin Package BN74L5245 ., .J OR N PACKAGE
N {TOP VIEW)
e 3-State Outputs Drive Bus Lines Directly
e P.N-P Inputs Reduce DL Loading on tnam
vee [ L1l 2 ) [ 2] L . 2

Bus Lin : =
o3 [20] [w] [w] 0] [w] [u] [u] 0] [u] [n]

e Hystoresis at Bus Inpuu tmprove Noise

Margins . ’—] "LJ "F
e Typical Propegation Delay Times,

_ Port-to-Port...8 s VANVARY 7|7 | N/ N/
e Typics! Enable/Dissble Times ... 17 ns -
1& -} §- o\| /o a A
lou ‘ou
TYPE 1SINK {SOURCE 1 —
CURRENT} CURRENT) T H:H:1 s - TF Ry H e
SNbH4LS246 12 mA “12mA Gin Al A1 A) Al ar a8 A) A3 OWD
SN74LS245 24 mA ~15mA

positive logic: ses function teble

These octal bus transceivers are designed for asynchronous two-way communication between data buses. The control
function implomentation minimizes externs! timing requirements.

The device allows data transmission from the A bus.1o the B bus_of {rom the B bus to the A bus depending.upon the
logic leve! at the direction control {DIR) input. The enable input {G) can be used to disable the device 50 that the buses
are effectively isolated.

The SN541.5245 is charscterized for operation over the full military temperature range of ~55°C to 125° C The
SN741S245 is characterized for operation from 0°C 10 70°C.

schematics of inputs and outputs FUNCTION TABLE
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS knanLE DIRECTION
o . r— Ve * 5 CONTROL OPERATION
vee ——g=-~-- 50 N NOM DIR
ouz TOM 5 ____‘f/-" » L L B ds1s 10 A bus
INPUT 4 "{\ | L H ] Adstsr0BbUL
le ~OUTPUT H X fyolstion
14 - — ,] ' -
VY ‘] 9 H = high levél, L = low tevel, X = lrelevant
pS
p

sbsolute maximum ratings over operating free-sir temperature range {unless otherwise noted)

Supply voltage, Vec (seeNote 1) . ... vvvvvevns e A%
Inputvoltage . ........... et e e e e R A%
Off-state outputvoltage ... .vvv v vencnes e e e . bbbV
Operating free-air lempeulmeunge SNB4LS ........ PP Ceee s PR -65°C 10 126°C

SN74LS"  ...... e s ..... 0°C1070°C
S10TBPR 1OMPOTBLUIE TANEE o . o u v v v aee st o arnanedoosaaesroosnssotasaasunesss —65°C10 160°C

NOTL 1. Volteps values are with tespect 10 networth ground rerminat.

Copyright © 1970 by Teass Instrunwmnis InLorporated
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TTL TYPES SN54273, SN541S273, SN74273, SN741S273
Mmsli OCTAL D-TYPE FLIP-FLOP WITH CLEAR

BULLETIN NO. DL-§ 7612091, OCTORER 197¢

®  Contains Eight Flip-Flops with SN54273, SN54LS273 .. . J PACKAGE
Single-Rail Outputs SN74273,5N74L5273 ... ) OR NPACKAGE

e Buffered Clock and Direct Clear inputs
e Individual Data Input to Each Flip-Flop

* Applications include:
Butfer /Storage Registers
Shift Registers
Pattern Generators

description

These monolithic, positive-edge-triggered {lip-flops
utifize TTL cuewitry 1o implement D-type fliptlop
logic with a dwect clear input.

Information at the D inputs meeting the setup time
tequiements s tiansterred to the Q outputs on the
posiive-gong edge  of the clock pulse. Clock

’ positive loglct see tunction totrle

triggesing occurs 8t @ particulasr voltage level and is FUNCTION TABLE
not duectly telated 1o the wansition time of the (EACH FLIP-FLOP)
positivegoing pulse. When the clock input is at either INPUTS .§ OUTPUT
the high or low level, the D input signal has no effect. CLEAR CLOCK D o
21 the output L X X L
H t 'H H
These fhp fiops are guaranteed to respond to clock H L. X L
frequencied sanging trom 0 to 30 megahertz  while E H L X Qg
maxunam ctock Gooquency s typically 40 megaherts,
Typital power dissipation is 39 mulliwatts  per Ses explanation of function tables on page 3.8,
fhpflop for e 273 and 10 milliwatts for the =
‘LS27%. )
schematics of inputs and output
°273 *L$273 !
TOUIVALEIWY OF 1ACH INPUY | TYPICAL OF ALY OUTPUTS LOUIVALINT OF BACH INPUT | TYPICAL OF ALL OUTPUTS
vee  Tge—-e v 1
R, . - ———_ —
(L] & l-(.!')ﬁ-]“ 3 vee - e . Y20 1 NOM ce
1 o l 2630 Nom "f: i
Y INFUT -9 l0 - l_ — outrul
‘b— ourrny A .
Cless My, = 3412 NOM L }
Cret - 6002 NOM Y v —
AN oihe puts Ry, - 8 01 NOM

functional block diagram

..{{>° I ,]” l | l ] !"'. !lﬂ
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