3
PL/M-86
(High level language) (Structure
Programming)
PL/M-86

Intel 8088 stack ( PUSH,
POP )
5.1

5.1
2
5.1.1 wr (System Programming) 5
(1) (Initialize

Hardwares)

8255A,  8259A,



Initialize

SCRVIFIEM

Init. Timer

Tnit. Keyb & Display

Init Interrp. Controller

ChE BAX

Init all Paraseter

Self Diagnostic
& Cycle Routine ¢ 0,2's

Chk A/D Comversion

3

Scan I/P to Buffer

Chk I/P Overrange

"=

USER PROGRAX

¥

Read First instruction

| -

En ?

Scan Cutpat

Call Service Routine

|

|
1

Teyb. & Display Service

Read Next [mstruction

Chk Time ) 0.2 sec

nb.l

I




2 «

' ' Auto, Manual, Cascade

(3) « «
RAM
0.2
(Overrange)
(4) m
() «

(Front Panel)

Bar Graph
(Side Panel)
Proportional Band, Integral Time

DAC

43



5-1.2 I/ (Service User Program)

I/ ' |
I/ 4
(1)
(Square Root Extraction)
(Absolute Value)
(2) (Logical Function)
AND, OR, NOT
(Branching)
(Comparison)
(3) ,
First Order Lag
First Order Lead
Deadtime
Timer
High  Low Selector
Interpolation4
(4) PID

Basic PID
Cascade PID



5.2

5.2.1

5.2.2

«
5.1
«
Power On
1 (Cycle)
1?,
? 0.2
1

Scan Analog Input

Scan Digital Input

Auto or Manual

]

User ROM Program

A

BD 7

Y

Transmit Digital Output

.

Transait Analog Output

Scan Keyboard L Display

5.2



5.3

5.3.1
I\/I }

(1) 8253 (Programmable Interval Timer)
8253 5.3 16 3
BCD 8253 ( 4.5)
8253 ( C803)
5.4

o Cxo

m”x"“ le——— GaTEQ

i
{

p————= OUT 0

il

fo—— CLK 2

o GATE ¢

WRITE fe——— GATE1
i X ——= 0uT 1
i e
A
N—

COUNTER
=2

N
V.

—— L

—
—

-

5.3 6253
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FHEBR DD

Definition of Control
SC — Select Counter M- Moot

Ho 000 Mo
? 3 LA
| 11l
RLl RLO .J %% t 0 1 MI:ES
1 o Rl el et gt _
0 1 lest 90T m@% 0 Cunter 164ts
1 1 L 1 Bandl B CGurter
5.4 8253
8253
8253 ) 1.25 MHz 0
50 ms. ? ?

0C803H 8253 3

OUTPUT(OC803H) = 036H ; 0
OUTPUT (0C803H) = 0L4H ; " low byte
OUTPUT(OC803H) = OFCH ; high byte



(2) 8255A (Programmable Peripheral Interface)

8255A 5.5

mn

Reverse
8255A (

8255A
CCo3)

8 2

DAC
PID Direct

5.6

( +5y
POWER
SUPPLIES 1
\

GND

{

GROUP
— [ A KT
CONTROL

GROUP

A
T a—

A
8

DIRECTIONAL DATA BUS

DATA
e ——" K-
D1, 0O » BuUS

BUFFER 8-817
INTERNAL
DATA 8US

GROUP

A

porTC K
UPPER
(G I pmms

|

GROUP

8
PORTC K
LOWER

14) "

U

|
D —————
o VR, | GROUP
Al CoNLAOM conTROL
A0

RESET sy '

—

GROUP

8
PORT
8
18)

5.5

6255A



RAM
RAM

(

8
8

A001)

49

CONTROL WORD

o (o o0 |00 |00,

MODE SELECTION
00 = MODE 0
01 = MODE 1
1X = MODE 2

MODE SET FLAG
1= ACTIVE

5.6 8255A

8255A A B C
"092H" CC03

(3) 8279 (Programmable Keyboard/Display Interface)
8279
16 8279

8
8279

5.1
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K«yboard/DI*play Mod* Sat

1B

Code:

Where DD is the Display Mode and KKK is the Keyboard

Mode 4
KKK .

DD /M o o o Encoded Scan Keyboard — 2 Key Lockout*

o o 88-bit character display — Left entry 1 0 o 1 Decoded Scan Keyboard — 2-Key Lockout

-bi i _ *
o 1 168-bit character display — Left entry o 1 o Encoded Scan Keyboard — N-Key Rollover

8 8-bit ch ter display — Right ent
ro 't character dispiay fght entry o 1 1 Decoded Scan Keyboard — N-Key Rollover |

1 1 16 8-bit character display — Right entry Lo o Encoded Scan Sensor Matrix

For description of right and left entry, see Interface 1 0o 1 Decoded Scan Sensor Matrix i
Considerations. Note that when decoded scan Is set in
keyboard mode, the display i1s reduced to 4 Characters®
independent of display mode set.

10 Strobed Input, Encoded Display Scan
1 1 1  Strobed Input, Decoded Display Scan

5.1 8279

8279 16
(left entry) Encoded Scan Keyboard - 2 Key
Lockout "08H" A001 8279 )
100 kHz
ms. debounce 10.3 ms.
2.5 MH A001
100 KHz 5.8

Program Clock

Code: O01ppppop

All timing and multiplexing signals for the 8279 are
generated by an internal prescaler. This prescaler
divides the external clock (pin 3) by a programmable
integer. Bits ppppp determine the value of this integer
which ranges from 2to 31. Choosing a divisor that yields
100 kHz will give the specified scan and debounce,
times. For instance, if Pin 3 of the 8279 is being clocked;
by a 2 MHz signal, ppppp should be set to 10100 to'
divide the clock by 20 to yield the proper 100 kHz operat-
ing frequency. n

5.8 Internal Clock 8279

2.5 NH 25
"030H" A001
039H
UsH

OUTPUT(0AQOIH)
OUTPUT(0AQOIH)



(4)
Intel
Interrupt Vector

I/ 8259A
8 8088
8259A

5.9

ICw1

8259A (Programmable Interrupt Controller)
8088

0,

Interrupt Vector
Interrupt 256 type
8259A

o, D,

GTRTATE] ool
T

1= 1CW4 NEEDED
0= NC ICW4 NEEDED
1= SINGLE
0 = CASCADE MODE
CALL ADDRESS INTERVAL
1= INTERVAL OF 4

0= INTERVALOF 8

1= LEVEL TRIGGERED MODE
0 = EDGE TRIGGERED MODE

A;-A, OF INTERRUPT
VECTOR ADDRESS

ICw2

{MCS-80/85 MODE ONLY)

0, 0O, /D,

A D, Dy DO, 0O
Wi

|

N A | | 1 1 ¥ o

%.IA%JA%JA%.IA%,' Ao l “'J A'J A,g-Ag OF INTERRUPT

VECTOR ADDRESS
{MCS80/85 MODE)

ICW3 (MASTER DEVICE)
A, 0, DO, Dy D, DOy 0y ~Oi *Ty
S

CelalslslsleTs]

| | ENN M S 7/ | |

T;-T, OF INTERRUPT
VECTOR ADDRESS
(8086/8088 MODE)

ICW3 (SLAVE DEVICE)
A, O, Dg DOy DO, D; D, oy Dy
Cleleleloolm]m]m]

1= IR INPUT HAS A SLAVE
0= IR INPUT DOES NOT HAVE
A SLAVE

SLAVE 101
[ol1]2]3]a]5s]6]7
o[1]o] |o[r][o]1
oo 1] fofo[1]"
ofojofofr [ ][]

Icwa
A, O, O, D, D, Dy D, D, D,
r| ] [) l o ] 0 |sFnm| suF ] MS lAEOn].m

ti 8088

type

Icw2

IN
CASCADE
MODE

NO
ISNGL=1)

1CW3

IS 1ICw4
NEEDED

NO
(IC4=0)

YES

!

NON BUFFERED MODE

1
1

BUFFERED MODE/SLAVE

1 BUFFERED MODE/MASTER

NOTE 1: SLAVE ID IS
EQUAL TO THE

1 = SPECIAL FULLY NESTED
MOOE

CORRESPONDING
MASTER IR INPUT

5.9

0 =NOT SPECIAL FULLY
NESTED MODE

(IC4=1)
ICW4
E 1 = 8086/8088 MODE
0 = MCS-30/85 MODE
1= AUTO EOI
0 = NORMAL EOI READY TO
ACCEPT
INTERRUPT
% REQUESTS

8259A

51



8259A Single
"013H" D400
Interrupt vector 8259A
64 "040H"
8259A 8088 "ODH'"
OUTPUT(0D400H) = 013H
OUTPUT(0D402H) = 040H
OUTPUT(0D402H) = ODH
Manual
5.1
5.1
ih
Proportional band %
Integral time

|CWA
ICW3
Interrupt vector
ICWA
5.3.2
Pn 1-8
PB 1.2
T 1,2
T) 1.2
VH 1
M 1
PH 1,2
PL 1,2
X 1-10

se
Derivative time 56

High lim it (/
Low limita (/)
High Alarmas f
Low Alarmai (f

C.
C
Segments Interpolation /0)

ICW2

ICW3
ICWA

0.0

100

100

100

0

52



5.3.3

0211H

5. 10

MC

(1) DAC
DAC

1V.

Successive Approximation

1V 0BEOH

M s

Select. Vref 1 V

Conversion Ana. to Dig

Select Vref 5 V

Y

Conversion Ana. to Dig

8

Correct Value 7

5.10

(
5 V,)

Display Error

Display Error

5 V.

1V,

53



RAM
(3)
8253
5 . 4
4 clear
(4) ! ,
1-5 V ( " DAC  0211H  OBEOH)
5.11
START

Scan Analog Input

Conversion Ana. to Dig

Input < 0211h ?

Display Error

Input. > ObeOh ?

511 '
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5.3.4
(l) « '
}
DAC DAC
(Comparator) ]
Succesive Approximation
mni I 5.12

Select Input

}

Successive Approx.

<
Store Buffer

Y .
LAST CHANNEL ? Exit

N

Select Next Input

5.12

Successive Approximation
5.13 181



Clear Result & bit pointer
Set. Carry bit

/

Rotate bit pointer

Y
Store Result
: N
EXIT
ACCA + bit pointer
Delay Time |= /[ YACCAy\—> DAC
Read Comparator
ACCA - bit pointer
5.13 ' Successive Approximation

DAC

56



o7

3 unpack  mikl 3
5.14
Packed Data 00000101
Unpacked Data 0000000 1 1
00000000 2
00000001 3
5.14 unpack
(4)
1 pack
5.15
Unpacked Data 0000000 1 iftn 1
00000000 2
00000001 a4 3
Packed Data 00000101 I

5.15 pack



5.3.5

(@)

svt
Sv*
Wt

Sel

F

N
M,A,C
svf,

MANUAL

5.2

5.2

' SV
LED 7

5.2 '

set flag !
W

set flag

, MVt MV*
!

AUTO
CASCADE
MANUAL

W
(PV.SV.MV)

ACO0

5.16

58



Manual Mode 7

Fast Flag ?

9 (

|

Change Large Step Change Small Step

Display Front Panel

=)

5.16 ) ' MV,SV
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(2)
- D7 4 (PV)
(SV), (W) Sel
- D7
. LED 7 } PV,SV W
Bar graph PV, SV W
3
() LED 7
PV,SV W floating point

BCD (Binary Code Decimal) table look up
LED 7

() LED
ipack) 1 A800
() bar graph MV,SV
W bar graph LED
bar graph LED
LED  bar graph display RAM 8279
PV display RAM 5.8, SV 9-12, W

b13-14
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5.3.5.2 )
(1) !
8279 ' '
1 2-3
PV MY
PV MY
3 A.V,
8279 2
- Encoded Scan Keyboard 8279
' 8279 RAM
8279 8279 ' 8279

Encode Scan Sensor Matrix

5.17



Read Keyboard

Same kKey 7

62

Set. Scan Sensor Mode

i

Read Keyboard

Changable?

Next. Parameter

1 st. Parameter Set. Scan Keybd Mode

Display Side Fanel & Update Parameter

5.17

y

Prepare Data

(22)



Pn

xXn
Yn

DI

PV
SV

=~ X =

PH
PL

PB
Ti
Td

15

1-5
1-6

1-4
1-5

1-2
1-2

1-2

1,2
1,2

1,2
1,2
1,2

5.3

Process variable
Set point 1
Set point 2

PV Y

Manipulated variable
MV high lim it
W low lim it

PV high alarm
PV low alarm

Proportional band
Integral time

Derivative time

Segment

63

sec. |/
sec. |/



5.17

()

ASCII
binary ASCII

1if

() Proportional band

PIP (5.1)

floating point

(unpacked)

unpack

MW= 100 (PV+ 1 E+ TdS PV)
P Tr TN

N

64

5.17

(5.1)



W = An+Bn+ Cn
A= KPV,
B, = B_4 KT, E
Tt
cl =  Trc 1 + KpTD (PVn - PVrl3 - 3PVn 2 + 3PVi 1)
TmT~  6<TmtTH
il blconst = KpT3 / T1 ... (5.2)

cJeonstl = KpTd s (5.3)
cleonst2 = 6(Tp +Tg) s (5.4)
T = T1/8 (5.5)

? 1 (5.2-5.3) ;" )

PB,Ti Td If|
PB b]const., clconst

PID PID

() Integral Time

Ti blconst

() Derivative Time Td

cJeonstl, tf, clconst2

()  Segment Interpolation

Interpolation 117 10 2 10
2
Interpolation ')

Interpolation

) .

Interpolation



5.3.6

Vi

(4

stack 2

Reverse Polish Notation (RPN)

Coi

RPN
(Operator Precedence)
Operand stack
Operator Operator
Operand stack

RPN

5.4

RPN

AB AB+
AB+C) BC+A*

(AIB)+C ABIC+

66

stack

5.4



5.5

PID

Function

AND,ORNOT

First Order Lag
First Order Lead
Deadtime

Timer

High & Low Selector
Interporation

Basic P 1D
Cascade P I D

mnemonic

ADD
SUB
ML
DIV
SOR
ABS

AND,ORNOT
@0
GIF
Qw

LAG
LED
DED
TIM
HSL,LSL
FX

BPID
CPID

67



68

5.3.6.1

( 5.18)
----- Sign Mantissa
yte 3 byte 2 byte 1
A binary point
Exponent Mantissa
5.18
mantissa 2 ! mantissa
mantissa ! exponent
exponent T exponent
-64 63 64 0 127
exponent
exponent cion 5.19
0 1000000 .1000000000000000 = 0.5
1 1000001 .1100000000000000 = -1.5
5.19
normalize 17,101
, mantissa 1
exponent mantissa  normalize
( 0)

05 < f <1



unnormalize
normalize

6 101

exponent

Operand

Operand 2

69

unnormalize normalize ( 5.20)
0 1000001 0100000000000000 = 0.5
0 1000000 1000000000000000 = 0.5
5.20 normalize
(1)
mnemonic:  ADD ;
SUB ;
() Operand 0
() (Align) mantissa Operand
mantissa exponent
() mantissa
() exponent exponent
() normalize
() Overflow Underflow
5.21-5.24

AR <— AR f BR



( Start )

AR <+ first operand
BR + second operand

Check for Os A<B
a+~b
Add Opcode? Subtract
AS < BS AS S EJ
)
End
(a) 0

5.21




1

e
Compare
aand b
_ _ a =25
Align fractions
Shift A right Shift B right
A~0-4;.41/74 B'_O'Bn—l"'B|
a >a +|1 b+-=b + 1

Subtract

Opcode?

Addlsubtract No /, v B,
fractions 2 \ 1?

Yes Yes
C-A+~ A+ B +1 : C-A~ A+ B
(b) align mantissa

5.22 ()



Set exponent of result
equal to larger exponent

A is
1 unchanged

No Yes

Normalize
the result

(C)

5.23

Yes

Shift A left )
a«~a -1 S

Check overflow/underflow

exponent normalize

72



Set exponent of result
equal to larger exponent

)
No
Carry = 1?
Yes
Shift A right
A"'C'An_l"'Al
Normalize
the
result
a+~a + 1
Agis
unchanged
)
Check overflow/underflow
\
End
(d) exponent normalize

524, ()
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N
R = a.As.A
BR 1= b.Bs.B
a,b exponent. Operand AR, BR
As Bs mantissa
A3 mantissa
V exclusive OR
; Operand
stack SI S2 7 52 S1
stack S1
S1 52 S3
1 LD XI Xl 1
2 LD P01 P01 Xl
3 ADD X1+P01
(2)
mnemonic: ML
5 ( 5.25-5.28)
10]

Operand 0

mantissa
normalize

()
()
() exponent
()
()



‘ Start )

15

a - A; + A + multiplicand
b - B, - B = multiplier
D+0

Check
for
0
operands
Zero
product
{
A 0
A, <0 Negative
2= product
R ORI A=Y '
Positive
duct
Determine o T
product
sign
A+ 0 Ag — 1
End [A J
() 0
A




Add exponents

c-a+~a+ b

a < a — bias

Restore
to single

bias

Set overflow
flip-flop

End

(b) exponent

5.26

16



Coii =8~ D¥ A,.Cgo
C D = C. 5.8 ™
Multiply out
fractions

1
Shift right C - D - B

S€C.«- SC - 1

(C) mantissa

5.27 ‘ <)




Exponent add and fraction
multiply operations must
both be finished

B e e T S —

Normalize
the
result
Shift A left
a+~a -1

Check exponent overflow/underflow

id) normalize

528 ' if A<
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; Operand 2
stack SI , S2 1
Sl S2 S3
1 D XI  XI 1
2 LD P01 P01 X '

3 ML X1+P01 !

(3)
mnemonic: DIV
5 ( 5.29-5.32)
10]

() Operand 0
()
() (Align the Dividend)
() exponent
() mantissa

Operand Q A

Q A 5.6 (4

Operand



‘ Start ’

|

a'As

- A - Q = dividend
b BE

B = divisor

Check

for Divide
0 by 0
operands —_—_—— - = -

Zero
dividend

Set flag

a -

;- Q+0
A, - A <0

Determine
quotient
sign

5.29

Qs =0

80



Check overflow 1 C~A+ B +1

A2B Yes

No

Shift A right

Dividend 1

|gnment
a~—a+ 1 IA(B'

Set exponent
overflow FF

End B
(b) align

530 ()
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c-a+~a+ b+ 1

i7>b oo - la<bl
_ Restore _

a*a+ bias bias a—a + bias
Exponent
subtraction

‘ Yes
No
Set exponent Set exponent
overflow FF underflow FF

(B )

(c) exponent

5.31 Ih ()
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SC ='n

Fraction
divison

\
Shift left 4 - Q

C -MUX <-4 + B +1
MUX < 4

No Yes

Qo'_o Qo"l

A~ MUX + A4 A+-MUX*~A4+ B +1

.

)
SC@@-SC - 1

No




5.6

Operand

o

; ? Operand 2
stack SI , S2 Y, S14

? Sl 2 S3

1 LD XI  XI 1
2 LD P01 P01 Xl
3 DIV X1/P01

84

(4)
mnemonic:  SQR
' ?
v 4-5
2 7 ? Successive
2 ? 5.33



b= a/s2

Clear bit

Last bit 7

Set. next. bit mant.B

stack

5.33

1 I

)Xl X
SOR X|

S3

Sl

Store Result

(SQR)

Operand 1

85



6G

(5)
mnemonic; ABS
I 1 1
exponent ! $
0
; 17 Operand 1
stack S1 S1
1]
S1 52 S3
1 LD XI Xl 1
2 ABS Xl
5.3.6.2 «

(1)  AND,ORNOT

mnemonic:  AND

NOT

AND OR Sl
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DIzl D2=0
SI 2 S3
1 LD D1 1
2 LD D2 0 1
3 AND 0
4 NOT 1
(2) |
mnemonic: GO nn ; nn =
Instruction
Pointed ' \
; o)
stack
SI S? S3
1 0 03 A B [
2

3 A B 0 < ||—J



Sl

=~ o N -

S2

38

B«

mnemonic:  GIF nn : nn =
i QO stack
1
stack 1 0
SI S? S3
)DL 0/l A B
GIF 04 A B 1=0— 1—
<— —
A B o
(4)
mnemonic:  CWP
: A CWP stack SI
SI < S2 drrvS1 SI > §2
SI S2 S3
D XI Xl
D X2 X XI
oW 0/1 X2<X1, Sl=|

X2>X1, S1=0



5.3.6.3 '

(1) First Order Lag

mnemonic;  LAGn =14

Y= (l-e_t/t']).X
ti = lag time (sec)
* s-domain
Y (s X(s) /I (l+ta)
t/(SV(S + Y(s) X(9)
difference
t, (YN-YN_J_) Y= X

NS——] |

Y YN—:L * ——Ts <V Y*- 1> (5 6)
(T1+Ta)
(5.6) discrete !l

First Order Lag

t LAG stack Sl
lag time S2
S1 S? S3
1 LD XI Xl
2 LD P1 P1 Xl

3 LAGL XI(l-e_t/P1)



(2) First Order Lead

mnemonic; LEDn roz1.2

Y = x.e”?2
t = lead time (sec)
s-domain

YES% = _t2s
X

S 1+t2°
(12 )Y(s) = t2sX(s)
' difference

<yv*, -AV, = * D

(.7) discrete
First Order Lead

LED stack SI
lead time S2
S1 S2 S3
1 LD XI Xl
2 LD P1 P1 XI

3 LEDL Xl(e-t/P1)
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(3) Dead time

mnemonic:  DEDn ;=12
20 deadtime
‘dead time)/20

20 } sampling
(deadtime)/ 20 ' Intei'polation
20 7 123

deadtime 1-3

20
0.2 ?
5-15 deadtime 1-3

. deadtime stack
SI S2 |

S1 S2 S3
1 LD XI X 1
2 LD Pl P1 XI dead time

3 DED1 X1,-p 1



81

82

0

(4) Timer

mnemonic;  TIMn

ru: 1
? 0 81 1=1 '
? ? S1 52
1 LD DL D1
2 TIML time

(5) Selector

mnemonic:  HSL

LSL
; ?
7" -1 S1 HSL
? LSL
9 S1 2
1 LD XI Xl
2 LD X2 X2 Xl

3 HSL X2

?

S3

S3

92

co=12

stack Sl
stack Sl

. High selector
* Low selector

stack SI
S1

X2 > Xl
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(6) Interpolation
mnemonic; FX
' ) stack 31

Interporation
segment

1 LD XI Xl 1
2 FX Interpolation



3.6.4

s-domain

SV(s)/"\ B(s) NV(s)

= PID ———
1+1/TiS+7dS
PV(s)

&) Textbook PID

sV(s) B(s) ¥V(s)
PI o
1+1/Ti$
I_L“_[ 145
PV(s)

¢) D-of-Input-only PIC

5.34

SONGK
PV(S) -

E()
MVO) -

Control)

Point ~ Control)
(Follow-up Control)

94

PID
PID
5.34 m,6]
sV(s) B(s) XV(s)
(%) I
1/118
h PD 1474S
PV(s)
b) Set-Point-on-I-only PID
SV(s) B(s) NV(s)
b | PI lead
141/%iS$ (1+7dS)/(1+7dS/N}
PV(s)

d) D-of-Input-only PID

PID

(Set Point Variable)

(Process Variable)
Vv e 4
(Manipulated signal)

(Industrial ~ Process
)
VI (Fixed Set
VI
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(b)
W= 100 PV +J E+ TdS_ PV) . 5.8
00 | 167 (5.4)
N
(C) mi
W= 100 E+ 1 E+ rI8_ PV) s (5.9)
T N
derivative Low  Pass
Filter cut off 1/TD N
S 6,111
$ discrete
"Four point central difference” [81
4l (5.10)
?F;\/ = 1 (Pvn-Pn3+3PVnl- 3PV (5.10)

PID 2
(1) Basic PID

mnemonic;  BPID

of (5.8)
discrete
W = A+B+C
A= KRV()
K = 100/PB
A = KPPV (5.11)
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B = KE(S
T1 o
,B o B o - ,Kp E
T. Tll
B =B 1+KTE (5.12)
~ X
T SPV
1+Tr
Tr = Tdi8
Cn+Tr£C"-ch~1l KATO(PVn - PVn 3 Chve r o sev. 1)

{.rng} +érlﬁ_T|_If.A)<P\/n- PVn_3 - 3PVn_2 + 3PVn_1) ..(5.13)

(5.11-5.13) !
PID BPID J 5.35
! PH (Process
variable high alarm) A.O PL
(Process variable low alarm) FLL A
PV
PID W (Manipulated Variable) MW M
M (Manipulated High  Limit) M
(Manipulated Low Limit) PH,PLMH M

Process variable
stack SI S1
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Read PV
0 X Set. Flag 0
N
Y
Set. Flag 1 PV < PL 7
1 |
BPID
MV = MH
MV = ML
EXIT
5.35 i BPID
SI 52 S3
1 LD XI X PV
2 BPID W BPID
3 ST Y1 W W 1
4 LD ALO 011 limit alarm
5 ST DI 0/1 alarm output



(2)  Cascade PID

mnemonic:  CPID

Cascade 536 7 Cascade

PID 2
(5.8)
1 (5.9) 2 ? ' discrete
BPID

_ PV2
sv1 sv2
4—6?—*- PID 1 —«é—- PID 2

PV1
PROCESS |=
5.36 Cascade
' ' CPID (
PV W i BPID CPID
Auto Cascade Auto ,
1 2 ( )
PB, Ti Td 2

Cascade

98



99

Auto

Auto or Cascade ?

Read PV1 Read PV2
Y
Set Flag 0
N
Y
Set. Flag 1 PV < PL ? $
} y

PV2>PH2 Set flag 2
PV2<PL2 Set flag 3

PID1

‘EXIT)

5.37 T ' CPID



PV2

VAP

2

1 ID X2
2 ID X
2 CPID
3 ST Y1

5.4 SYSTEM MEVCRY MAPPING

ROM
RAM 700
. Working Area
5.38

S|

X

100

PV1 81
St
2 S3
P\2
X2 PV1
CPID
W 1

16 KB (2764 2 )
2764 1)

6264 RAM
Interrupt Pointer



101

litermpt Pointer

200

Data 1 Forking Areg
Stack Area
625
700
X Areg for
Prograi Confignration
IFFF
2000
SPACE
IFFF
8000
BOX Ares for
Prograi Confignration
3F
A0
SACE
B
Initaljre 1 Diagnostic
Progral
)
= Otk Kegboard
Side Panel
G
Chk. Keyooard ~ Display
Y Front Panel
@
Display Side Paiel
0B35
0836 , . .
Fonction Sersice Bonting
FIF
F)
Reset Bootstrap
Progral Jaa
FFF

9.38  SYSTEM MEMORY MAP
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