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ABSTRACT

This thesis is education PL/M-51 programming apply
for Micro controller (MCS-51) ta control air condition system. The air
condition system can be operated with high efficiency and we can save
energy toa . The function of it is refer to processing decission in
order to control the conpressor operation and indoor fan of air
condition system. The operation of air condition system is depen an
the user which can use remote switch for controling the system.

The principle that use to control the compressor
and indoor fan is the relative of temperature difference between room
temperature and setting temperature operating time.

The operating of the compressor is devided into
zane ,esch zone will control the state (ON /0FF) of the compressor by
using interval time difference.

So that the. use can control room's temperatupe

with high efficiency and saving more energy than the other.
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( ENTRY)

i
INCREMENT TIME

<Fue-2003 3"

Y

e st e

RESET TIME
CALL KBOARD_SC

POWER AND TIMER_O
OR TIMER_ON=’1!

Ff;//,

?

| TIM_MS=TIM_MS+20

TIM_MS=60020 ?

TIM_MIN=TIM MIN+1
TIM_MS=TIM MS-60020

TIM_MIN=60

Y

TIM_HOUR=TIM_HOUR+1
TIM_MIN=TIM_MIN-60

O

SUN 23 N494IUV¥8Y TIMER_INT PROCEDURE

SECTION 1
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COMPRESSOR’ON’
at 24 C,
| FAN’ AUTO’

COMPRESSOR'OFF’
FAN’OFF’

TEMP_SET TEMP_SET| | TEMP_SET
=25 C =23 C =24 C

k Y ]

call FAN_CHECK

POWER’ON’

TIMER_ON’RESET’
reset TIM_HOUR

COMPRESSOR’OFF’
FAN’OFF’

/
(RETURN)

EUn 23 (M9) NIIIUYDY TIMER_INT PROCEDURE : SECTION 2 °
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(ENTRY )

Z/READ TEMP_RO?g;/

///,\\\
TTEMP_ROOM<= N

FAN(K1)=12
N
A
N
N
FAN=0 DL
N
<

<<:

FAN’HI’"ON"
COMPRESSOR"ON"

| FAN’HI’"ON"

TEMP_ROOM= Y

TEMP_SET?

FAN’MED’ "ON"

| FAN’MED’ "ON"

COMPRESSOR"ON"

TEMP_ROOM=
EMP_SE
X

FAN’LOW’"ON"

COMPRESSOR"ON"

(TEMP_SET+2)?
Yy
TEMP_ROOM= N

TEMP_SET?

FAN’LOW’ "ON"

| FAN’LOW’ "ON"|——™

FAN’HI’"ON"

COMPRESS"ON"

FAN’MED’"ON"
COMPRESSOS"ON"

\
(RETURN)

EU

«
n

24 NNNIUY9Y FAN CHECK PROCEDURE
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NO KEY is PRESSED

Y

KEY_NO=-1
COUNTER=NO.of row(3)
SCANPATTERN=0000$0001b

ouT SCANPATTE
(PORT 2)

READ PORT 1
(COLUMN)

some column 1

update SCANPATTERN
by shift left 1 bit EY-PRESSED?
/ { . o

KEY_NO=KEY_NO+no.of row(3) DELAY.IO mS
COUNTER=COUNTER-1

OUNTER=0? N
Y

Y

[
{ RETURN ’ KEY_NO=KEY_NO+1

shift right data 1 bit

N

| ISR

Y
O

JUR 25 W94IUY¥EY KBOARD_SC PROCEDURE : SECTION 1
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KEY_NO=02>%<K 2203 K0=K0+1- K0=0
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N

S ¥ Y
EY_NO=1 2 XOR K1 K1=K1+1 10<>1,2.3 K@=0"
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N '
EY_NO= 2l K000l KoK 24 1 K2=1—+{K2=0 —>
N M v -

\

KEY_NO&3 s 0 XOR KZ?({ K3=K3+1]

N N
y
EY_NO=4 0=1 and K2=02
N
= Y
K2 OR K4 I K6=K6+1
N
-
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SCAN=0000$0010

N ) 4
K3=17 » LED’25 C’"ON"
N
t(
3=27 LED’26 C’"ON"[—™
N
> q - H ™ n " -
3=39 LED’27 C’"ON
~
3=4 ! LED’28 C’"ON"
N
Py LED’21 C’"oN"[—™
S -
3267 ¥ LED’22 C’"ON"
Y o
3=772 LED’23 C’"ON"
N
LED’24 C’"ON"
ke
RETURN

3

C

§uﬁ 25 (#8) N491IUYBY KBOARD_SC PROCEDURE : SECTION 3.2
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SCAN=0000$0100b2

Ké6=1" | LED’2’"ON"
N
6=2~ 1 LED’3’"ON" o
< i
6:3‘7 (( LED,4,"ON"
N
v
6=47 LED’5’ "ON"p——{
N s
, 6=59 LED’6’"ON"——"
N
6=67 Y  LED’6,8’"ON' o
N
6=77 ¥ t LED*8 " "ON" '
N
6=8? ' LED’8,10’"ON"
N

6=92> Y 'LED’10’"ON" >
N

LED’1"ON"

L e 4

( RE;QRN)_

LY
c
.
N
L

(M@) NI97UYDY KBOARD_SC PROCEDURE : SECTION 3.3
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/* main program */

MAIN : do;
$include (

declare

declare

declare

declare

declare’

reg51.dcl)

TIM byte,

TIM_MS word,

TIM_MIN byte,

TIM_HOUR byte;

KEY_NO byte,

(K0,K1,K2,K3,K4,K6) byte,

COUNT byte,

SCAN byte;

PA_PORT_ADDRESS byte CONSTANT,KH (00H),
PB_PORT_ADDRESS byte CONSTANT (O01H),
CONTROL_WORD_ADDRESS byte CONSTANT (03H),
PA byte at(PA_PORT ADDRESS) reg,

PB byte at(PB_PORT_ADDRESS) reg;
ENABLE_TO_INTERRUPT literally ’'ETO0=1’;
TEMP. SET byte;
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SET_UP

TMOD = F2H;

TCON = 10H;

TLO = 38H;

THO = 38H;

TIM = 0;

TIM_MS = 0; §
TIM_MIN= 0;

TIM_HOUR=0;

COUNT = 3;

SCAN = 0000$0001b;

(K0,K1,K2,K3,K4,K6) = 0;
CONTROL_WORD_ADDRESS = 1000$0000b;
Pl = 1111$1111b;
ENABLE_TO_INTERRUPT;
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3

FAN,CHECK : PROCEDURE (TEMP_SET) using TO_REG_BANK;
declare TEMP_ROOM byte,
TEMP_SET byte;
read TEMP_ROOM;
if (K1=1) then
do;
if (TEMP_ROOM=TEMP_SET) then
PA_PORT_ADDRESS=0000%$0001b;
else PA_PORT_ADDRESS=0000$1001b;
end;
if (K1=2) then
do;
if (TEMP_ROOM=TEMP_SET) then
PA_PORT_ADDRESS=0000$0010b;
else PA_PORT_ADDRESS=0000$1010b;
end;
if (K1=3) then
do;
if (TEMP_ROOM=TEMP_SET) then |
PA_PORT_ADDRESS=0000$0100b;
else PA_PORT_ADDRESS=0000$1100b;
end;
if ((K1<>1) AND (K1<>2) AND (K1<>3)) then
do;
if (TEMP_ROOM<=(TEMP_SET+2)) then
do;
if (TEMP_ROOM$=(TEMP_SET+2)) then

PA_PORT_ADDRESS=0000$0100b;
else PA_PORT_ADDRESS=0000$1010b;
end;
else PA_PORT_ADDRESS=0000$1001b;
end;
return;
end FAN_CHECK;



KBOARD_SC : PROCEDURE using TO_REG_BANK;
declare COUNTER byte,

SCANPATTERN byte,

B byte,

H byte;

P2 = 0000$0111b;
R1 : B = Pl1;
if (B<>1111$1000b) then
goto R1;
R2 : KEY_NO = -1;
COUNTER = 33
SCANPATTERN = 0000$0001b;

R3 : P2 = SCANPATTERN;
B = P1;
H = 0000$0000b;
if (B=H) then
do;

SHL (SCANPATTERN, 1) ;
KEY_NO=KEY_NO+3;
COUNTER=COUNTER-1;
if (COUNTER=0) then goto DISPLAY;
else goto R3;
end;
else
M : do while ((B=0000$0001b) or (B=0000$0010b)
or (B=0000$0100b));
call TIME(100);
B = Pl;
if (B=H) then return;
R4 : KEY_NO = KEY_NO+1;
SCR(B,1);
if (CARRY<>1) then goto R4;
end M;



if (KEY_NO=0) then
do;
if (K2=0) then-
do;
KO=KO0+1;
if (KO0<>1) then K0=0;
end; '

else return:

end;
if (KEY_NO=1) then
do;
if (KO xor K2) then
do;
K1=K1+1;
- if ((K1<>1) and (K1<>2) and (K1<>3)) then
Ki=0;
end;

else return;

end;

if (KEY_NO=2) then
do;
if (K0=0) then
do;
K2=K2+1;
if (K2<>1) then K2=0;
end;
else return;

end;

if (KEY_NO=3) then
do;
if (KO xor K2) then



do;
K3=K3+1;
if ((K3<>1) and (K3<>2) and (K3<>3) and (K3<>4)
and (K3<>5) and (K3<>6) and (K3<>7)) tpen
K3=0;
end;

else return;

end;

if (KEY_NO=4) then

do;
if ((KO=1) and (K2=0)) then
do;
K4=K4+1;
if (K4<>1) then K4=0;
end;
else return;
end; !

if ((KEY_NO<>0) and (KEY_NO<>1) and (KEY_NO<>2)
and (KEY_NO<>3) and (KEY_NO<>4)) then

do;

if (K2 or K4) then

do;
K6=K6+1;
if ((K6<>1) and (K6<>2) and (K6<>3) and (K6<>4)
and (K6<>5) and (K6<>6) and (K6<>7) and (K6<>8)
and (K6<>9)) then
K6 = 0;

end;

else return;

end;
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/% display by LED %/
DISPLAY : if (COUNT=0) then

do;
COUNT = 3;
SCAN = 0000$0001b;
end;
P2 = SCAN;
if (SCAN=0000$0001b) tben
D1 : do;

if ((K0=0) and (K4=0) and (K2=0)) then
PB_PROT_ADDRESS = 11118$1111b;
if ((KO=1) and (K4=0) then

do;
if (Ki=1) then PB_PORT_ADDRESS= 0101$1111b;
if (K1=2) then PB_PORT_ADDRESS= 011081111b;
if (K1=3} then PB_PORT_ADDRESS= 0111$0111b;
if (K1=0) then PB_PORT_ADDRESS= 0011$1111lb;

! end;

if ((KO=1) and (K4=1)) then

do;
if (K1=1) then PB_PORT_ADDRESS= 0101$1101b;
if (K1=2) then PB_PORT_ADDRESS= 0110$1101b;
if (K1=3) then PB_PORT_ADDRESS= 0111$0101b;
if (K1=0) then PB_PORT_ADDRESS= 0011$11Q1b;

end;

if (K2=1) then

do;
if (K1=1) then PB_PORT_ADDRESS= 1101$1011b;
if (K1=2) then PB_PORT_ADDRESS= 1110$1011b;
if (K1=3) then PB_PORT_ADDRESS= 1111$0001b;

. if (K1=0) then PB_PORT_ADDRESS= 1011$1101b;
end;

end DI;



if (SCAN=0000$0010b) then \

D2: do;

end D2;

if
if
if
if
if
if
if
if

(K3=1)
(K3=2)
(K3=3)
(K3=4)
(K3=5)
(K3=6)
(K3=7)
(K3=0)

then
then
then
then
then
then
then
then

PB_PROT_ADDRESS
PB_PORT_ADDRESS
PB_PORT_ADDRESS
PB_PORT__ADDRESS
PB_PORT_ADDRESS
PB_PORT_ADDRESS
PB_PORT_ADDRESS
PB_PORT_ADDRESS

if (scan=0000$0100b) then

D3: do;
if
if
if
if
if
if
if
if
if
if

end D3J3;

(K6=

1) then

(K6=2) then
(K6=3) then
(K6=4) then
{K6=5) then
(K6=6) then
(K6=7) then
(K6=8) then
(K6=9) then
(K6=0) then

SHL(SCAN, 1);
COUNT=COUNT-1;

return;

end KBOARD_SC;

111081111b;
1101$1111b;
101181111b;
0111$1111b;
1111$1110b;
11113$1101b;
1111$1011b;
1111$0111b;

PB_PORT_ADDRESS=1111$1101b;
PB_PORT_ADDRESS=1111$1011b;
PB_PORT_ADDRESS=1111$0111b;
PB_PORT_ADDRESS=1110$1111b;
PB_PORT_ADDRESS=1101$1111b;
PB_PORT_ADDRESS=1001$1111b;
PB_PORT_ADDRESS=1011$1111b;
PB_PORT_ADDRESS=0011$1111b;
PB_PORT_ADDRESS=0111$1111b;
PB_PORT_ADDRESS=1111$1110b;
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TIMER_INT: PROCEDURE interrupt TO_VECT using

TIM=TIM+1;
if (TIM=100) then
X:do; -
TIM=TIM-100;
call KBOARD_SC;
if (K2 or (X0 and K4)) then
Y:do;
TIM_MS=TIM_MS+20;
if (TIM_MS=60020) then
do;
TIM_MIN=TIM_MIN+1;
TIM_MS =TIM_MS-60020;
end;
if (TIM_MIN=60) then
do;
TIM_HOUR=TIM_HOUR+1; _
TIM_MIN =TIM_MIN-60;
end; .
end Y;

TO_REG_BANK;
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if (KO=0) then

P1: do;
if (K2=1) then
P2: do;
if ((K6+1)=TIM_HOUR) then
P3: do;
KO0=1;
K2=0;
TIM_HOUR=0;
goto P4;
end P3;
else goto P5;
end P2;
else
do;
PA_PORT_ADDRESS=0000$0000b;
goto P5; L
' end;
end P1;
else
P4: do;
if (K2=0) then
do;
TEMP_SET=24;
call FAN_CHECK(24);
end;
end P4;



if (K3=1)
if (K3=2)
if (K3=23)
if (K3=4)
if (K3=5)

if (K3=6)
if (K3=7)
if (K3=0)

then
then
then
then
then
then
then
then

TEMP_SET=25;
TEMP_SET=26;
TEMP_SET=27;
TEMP_SET=28;
TEMP_SET=21;
TEMP_SET=22;
TEMP_SET=23;
TEMP_SET=24;

call FAN_CHECK(TEMP_SET);

if (K4=1)

then

if ((K6+1)=TIM_HOUR) then

do;

PA_PORT_ADDRESS=0000$0000b;

(K0,K1,K2,K3,K4,K6)=0;

end;
!

end X;

P5:end TIMER_INT;

end MAIN;
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MAIN_PROGRAM;

DO;

s

$INCLUDE (REG51.DCL);

DECLARE

/* DECLARE LOCATION PORT x/

OUT_DATA

(ROOM_SW,OPERATION_SW, TIMER_SW, TEMP_SW, TIMER_CONTROL, FAN_CONTROL,

TEST_FUNCTION)

MULTIPLEX_PORT

P8255 PORT

TIME_STATUS
OPERATE_TIME
OPERATE_SW

TA

TS
OPERATE_CHECK

OUT_DATA

CURRENT_TIME

BUFFER_OLD_TIME

MINUTE_TIME

ON_FLAG

OFF_FLAG

(QUIT,GOWORK)

BYTE AT (AOOLH)

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

BYTE

WORD

WORD

WORD

BIT

BIT

LABEL;

AT (AOOZH)

AT (AOOOH)

AT (4000H)

EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL

EXTERNAL

EXTERNAL
EXTERNAL

EXTERNAL

AT(20H)

AT(21H)

AUXILIARY,

AUXILIARY,

AUXILIARY,

AUXILIARY,

AUXILIARY,
AUXILIARY,
AUXILIARY,
AUXILIARY,
AUXILIARY,
AUXILIARY,

AUXILIARY,

AUXILIARY,
AUXILTIARY,

AUXILIARY,

REGISTER,

REGISTER,

a3



/* ROOM_TEMP IS TEMPERATURE READ FROM SENSOR =/

/x

AERARARARARARAARARRARRKAARARAARNAAARAARARARRARNRRARNRRARRA

* *
* ON TIME CONTROL ®
* PROCEDURE *
x »

-~

ARRARARAXRRARARXRAXRAARRRRARRAKXRARARARARRRRARARRARKARARRAR
*/

ON_TIME_CONTROL : PROCEDURE  PUBLIC;
BUFFER_TIME = CURRENT_TIME;

CALL CHECK_TIME;

IF  TIME_STATUS = 00OH THEN

1;

ON_FLAG

]

ELSE ON_FLAG 0;
RETURN ON_FLAG;

END ON_TIME_CHECK;

EAXEARARAARRKAAARKARARARRKRAARAKRARRRRARRARRAXRARR RN

* x
® OFF TIME CONTROL *
® PROCEDURE *
* ®

RAAARRRAARAANAARARAAAAAARRRAARANARRRANARARANARANARAN

~/



OFF_TIME_CONTROL : PROCEDURE PUBLIC;
BUFFER_TIME = CURRENT_TIME;

CALL CHECK_TIME;

IF TIME_STATUS = 00H THEN

OFF_FLAG

0;

ELSE OFF_FLAG

1
RETURN OFF_FLAG;

END ON_TIME_CHECK;

/%

AAARAARARRRARAARARARAKRAARRARARXRARRAARRARARRARNARARRNR

* CHECK TIME

® PROCEDURE

RRRARARARRRAARAAAARAARRRAARAARAARARANRERRERARRNRR R

=/

CHECK_TIME : PROCEDURE PUBLIC;

DECLARE A BYTE AUXILIARY;
A = CURRENT_TIME - BUFFER_OLD_TIME;
IF A ¢ TIMER_SET THEN

TIME_STATUS

FFH;

ELSE TIME_STATUS

00H;
RETURN TIME_STATUS;

END CHECK_TIME;

100



/*

RRARANRARK KK

EXRRXRAKXRRXKRA

*/
CONTINUTE :

DECLARE

AUTO

it

03H;

COOL

02H;

DRY O1H;

C = OPERATE

AXREARARRARARNRAARAERARRRARRANRARR NN XA

CONTINUE *

PROCEDURE *

ARXRRRERRRRRRRARAARARRRRARAARARRRRARNNR

PROCEDURE;

(AUTO, COOL,DRY,C) BYTE,

SW AND 00000011B - 1;

DO CASE C;

CALL

CALL

CALL

END;

END CONTINU

COOL_ROUTINE; /* CASE 0
DRY_ROUTTNE, /* CASE 1
AUTO_ROUTINE; /* CASE 2

TE;

*/
o/
=/
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/*

ARXARRARARRXRRARA AR AR R RRAARARARRRARRRRRRRRRARANARRAAR

* *
* COOL CONTROL *
* PROCEDURE *
* »

AR RA KRR RARRRAARRARRARRARNRRRARRRARRRARRRRRARRNRAR
=/
COOL_ROUTINE : PROCEDURE;
TS = TEMP_SV;
SENSOR_CHO = 0;
TA= ROOM_TEMP;
IF TA <> TS THEN
DO;
¥ TA > 2 THEN CALL  ZONI _A_ROUTINI,
IF OPERATE_TIME < 1 THEN CALL ZONE1_B_ROUTINE;
IF OPERATE TIME < 2 THEN CALL ZONE1_C_ROUTINE;
CALL ZONEl_D_ROUTINE;
END;

b

END COOL_ROUTINE;

/* Z20NE A -> ZONE D OF COOL MODE CONTROL FAN ON LOW SPEED.

ZONE1_A : PROCEDURE :
IF CURRENT_TIME <= 10 THEN
DO;

IF MINUTE_TIME <= 18 THEN

OUT_DATA = 03H; /x ON FAN & COMPRESSOR 18 MINUTES =/

~/

10gs



IF (MINUTE_TIME >18) AND (MINUTE_TIME <=21) THEN

OUT_DATA = OOH; /x OFf FAN & COMPRESSOR 3 MINUTES »/

OUT_PORT = OUT_DATA;
END;
ELSE
DO;
OUT_PORT = 00H
END;
END ZONEL A;

ZONEI?B : PROCEDURE :
IF CURRENT_TIME <= 1 THEN
DO;
IF MINUTE_TIME <= 3 THEN
OUT_DATA = 03H; /x ON FAN & COMPRESSOR 3 MINUTES =/
IF (MINUTE_TIME >3) AND (MINUTE_TIME <=7) ‘THEN

OUT_DATA = O0H; /+ OFF FAN & COMPRESSOR 4 MINUTES =/

OUT_PORT = OUT_DATA;
END;
ELSE
DO;
OUT_PORT = OOH
END;

END ZONEI_B;

ZONE1_C : PROCEDURE :
IF (CURRENT_TIME <= 1) AND (CURRENT_TIME <= 2) THEN

DO;

1013:

y



IF MINUTE_TIME <= 3 THEN
OUT_DATA = 03H; /» ON FAN & COMPRESSOR 3 MINUTES »/
IF (MINUTE_TIME >3) AND (MINUTE_TIME <=10) THEN

OUT_DATA = OOH; /» OFF FAN & COMPRESSOR 7 MINUTES =/

OUT_PORT = OUT_DATA;
END;
ELSE \
DO;
OUT_PORT = OOH
END;

END ZONEI1_C;

ZONEi_D : PROCEDURE :
IF (CURRENT_TIME <= 2) AND (CURRENT_TIME <= 10) THEN
DO;
IF MINUTE_TIME <= 1 THEN
OUT_DATA = 03H; /= ON FAN & COMPRESSOR 3 MINUTES =/
IF (MINUTE_TIME >3) AND (MINUTE_TIME <¢=13) THEN

OUT_DATA = OOH; /x OFF FAN & COMPRESSOR 10 MINUTES =/

OUT_PORT = QUT_DATA;
END;
ELSE
DO;
OUT_PORT = 00H
END;

END ZONEl1_D;

10%;



/*

AAREARKKARAARXRRARAARARARRRARRARRRARKARAARAAARRARARRAKRRAR

* »
* DRY CONTROL »
® PROCEDURE *
® ®

KEAEARARKAARRAARRARAARRARANAAARARAARARARRRARRRAARRRAR

*/
DRY_ROUTINE : PROCEDURE;
TS = TEMP_SW;
TA = ROOM_TEMP;
IF TA > 2 THEN
DO;
IF OPERATE_TIME < 1 THEN

CALL ZONE2_C_ROUTINE;

ELSE
DO;
IF OPERATE < 2 THEN CALL ZONE2_A ROUTINE;
ELSE CALL ZONE2_E_ROUTINE;
END;
ELSE
DO;

IF OPERATE_TIME < 1 THEN CALL ZONE2_B_ROUTINE;
IF OPERATE_TIME < 2 THEN CALL 20NE2_C_ROUTINE;
ELSE CALL ZONE2_F_ROUTINE;

END DRY_ROUTINE;

o)
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/= ZONE A -> ZONE F OF DRY MODE CONTROL FAN ON LOW SPEED. =/

ZONE2_A : PROCEDURE :
IF CURRENT_TIME <= 1 THEN
DO;
IF MINUTE_TIME <= 5 THEN -
OUT_DATA = 03H; /= ON FAN & COMPRESSOR 5 MINUTES =/
IF (MINUTE_TIME >5) AND (MINUTE_TIME <=9) THEN

OUT_DATA = O00H; /» OFF FAN & COMPRESSOR 4 MINUTES »/

OUT_PORT = OUT_DATA;
END;
ELSE
DO;
OUT_PORT = OOH
END;

END ZONE2_A;

ZONE2_B : PROCEDURE :
IF CURRENT_TIME <= 1 THEN
DO;
IF MINUTE_TIME <= 1 THEN
OUT_DATA = O3H; /* ON FAN & COMPRESSOR 3 MINUTES /
IF (MINUTE_TIME >3) AND (MINUTE_TIME <=7) THEN
OUT_DATA = OOH; /x OFF FAN & COMPRESSOR 4 MINUTES x/
OUT_PORT = OUT_DATA;
END;
ELSE

DO; ,



OUT_PORT = 00H
END;

END ZONE2_B;

ZONE2_C : PROCEDURE
IF (CURRENT_TIME <= 1) AND (CURRENT_TIME <= 2) THEN
DO;
IF MINUTE_TIME <= 5 THEN
OUT_DATA = 03H; /» ON FAN & COMPRESSOR 5 MINUTES »/
IF (MINUTE_TIME >5) AND (MINUTE_TIME <=12) THEN

OUT_DATA = O00H; /= OFF FAN & COMPRESSOR 7 MINUTES =/

OUT_PORT = OUT_DATA; %
END;
ELSE
DO;
OUT_PORT = OOH
END;

END ZONE2_C;

ZONE1_D : PROCEDURE :
IF (CURRENT_TIME <= 2) AND (CURRENT_TIME <= 10) THEN
DO;
IF MINUTE_TIME <= 3 THEN
OUT_DATA = 03H; /» ON FAN & COMPRESSOR 3 MINUTES =/
IF (MINUTE_TIME >3) AND (MINUTE_TIME <=10) THEN
OUT_DATA = OOH; /x OFF FAN & COMPRESSOR 7 MINUTES =/
OUT_PORT = OUT_DATA;

END;

ELSE

le vy



o6

DO
OUT_PORT = OOH
END;

END ZONE2_D;

ZONE1_E : PROCEDURE :
IF (CURRENT_TIME (= 2) AND (CURRENT_TIME <= 10) THEN
DO;
IF MINUTE_TIME <= 5 THEN
OUT_DATA = 03H; /= ON FAN & COMPRESSOR 5 MINUTES x/
IF (MINUTE_TIME >5) AND (MINUTE_TIME <=15) THEN

OUT_DATA = 00H; /+ OFF FAN & COMPRESSOR 10 MINUTES x/

OUT_PORT = OUT_DATA;
END:
ELSE
DO;
OUT_PORT = OOH
END;

END ZONEl_E;

ZONE2_F : PROCEDURE :
IF (CURRENT_TIME <= 2) AND (CURRENT_TIME <= 10) THEN
DO; '
IF MINUTE_TIME <= 3 THEN
OUT_DATA = 03H; /= ON FAN & COMPRESSOR 3 MINUTES =/
IF (MINUTE_TIME >3) AND (MINUTE_TIME <=13) THEN
OUT_DATA = 00H; /x OFF FAN & COMPRESSOR 10 MINUTES »/
OUT_PORT = OUT_DATA;

END;
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ELSE
DO;
OUT_PORT = OOH
END;

END Z20ONEl_F;

/=

RARAKRRARARRRRRAARRARARAARARAAAAARARARRARARAARARARAR

® ®
* AUTO CONTROL *
* PROCEDURE ®
* ®

AXARKARARRRKAARRARAARRARAARRARARARRRAAXNRRRRARRRRRRR

*/

AUTO_ROUTINE : PROCEDURE;

SENSOR_CHO = 0;

TA = ROOM_TEMP;

IF TA > 28 THEN = CALL COOL_ROUTINE;
IF TA > 26 THEN  CALL DRY_ROUTINE;
OUT_PORT = OZH

END AUTO_ROUTINE;
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/*

ARAAKRRAERAEARAARRRRRRNARAARRARRNRRRARRNAARARRARRAANAR

x *
* AUTO FAN CONTROL *
" PROCEDURE ®
" ®

RERXRRRARRAARRARARAARAANRARAARERARRRARRARARKRRAKRARRRAAANAR

AUTO_FAN_CONTROL : PROCEDURE;

TS = TEMP_SV;

SENSOR_CHO = 03

TA = ROOM_TEMP;

IF  COMPRESSOR = O0H  THEN QUT_PORT = 0L1H;
IF TA> TS =4 THEN  OUT__PORT = 0w}
ELSE OUT_PORT = 04H; °

END AUTO_FAN_CONTROL;

/*

AR AR RARRR R AR RN R RARRS AR I RRARARRARARARRARRR AR

* *
* DRY CONTROL ®
* PROCEDURE =
* ®

KEXAXRRARKARARRAAARRKRRARRARRARRRANNNANRRRRXRRRRARARAR

~/



DRY_ROUTINE : PROCEDURE;
TA = ROOM_TEMP;
TS = TEMP_SW;
IF TA ¢ TS = 1 THEN
DO;
CALL ON_3MIN;
CALL OFF_6MIN;
END;

IF TA > TS 2 THEN

L

DO;
CALL ON_6MIN;
CALL OFF_4MIN;
END;
ELSE
DO;
CALL ON_SMIN;
CALL OFF 5MIN;
END;

END DRY_ROUTINE;

/*

RARERAARAXERRARARARARARARARRARKRARRRRRARARRRARRXNARRAARRX

® ®x
* RUNNNING PROGRAM ®
* *

AEAAAXAAEARATAREAARARARERRNANRARREANRARRARRRARA AN AR AN

*/



RUNNING_PROGRAM :

DO;

GOWORK: OPERATE_CHECK
IF OPERATION_CHECK =
IF FLAG_ON = 0

IF OPERATION_CHECK

L]
—

IF FLAG_OFF

END;

IF OPERATE_CHECK

n
N

IF FLAG_OFF

[}
—

QUIT: CALL CONTINUTE;
END RUNNING_PROGRAM;

END MAIN_PROGRAM;

= TIMER_CONTROL AND 000000011B;
1 THEN

THEN GOTO GOWORK;

3 THEN

THEN CALL OFF_SYSTEM;

THEN

THEN CALL OFF_SYSTEM;
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Hotg Acknowienye
Interrupt Request
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Hatdwere vacioneg
mienupl requests

Inmereupt Acknowledge
Systern Resen
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Output instete
Outprut
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Outbut, tnsiarg
Output
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Input
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{npul

Ouviput

npuy

Input

Inpuy

tnput

input
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Input

Ouiput

Inpuy
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Table 35 A Summ

ary Of instiuenon Qbiect Codes And Cue

cution Cyeles

nstiuction Object Cooe Bytes ao'sc'“;;mo‘_ Insuetian Object Code Bytes ’Cy(l!l

ACH date CE \y H ! ) (¥ ¢} thdeist6 ]  0Ces 0Ny h] 10

ADC 1eg 1000 1eas 1 4 4 vy

ADC M [} ] 1 ) MOV 4 g Oldnigagy ] [y

ADD 1wy 1000 e an ] 4 q MOV M 109 01110434 1 ?

ADD M [ ' ! ) MOV seg M 01d0d110 1 1

ADI dats €8 yy 2 ! 7 MVl 1eg dais 00dad 110 b ?

ANA reQ 101004 s 1 4 4 vy

ANA M Ad 1 ? ? MVI Mgaia b yy ? 10

ANI dats 6 vy ? ? ? NOP 00 ' 4

CalL e €0 pogq ) 10 17 onA ey 101100, | 4

< tatsal OC pogq p] ang 11y ORA M 88 i ?

L] labet 1C proaq 3 919 11702 § OR dana o py ? ?

(V7Y b4 ] 4 4 QU pon D)y ? 10

cme » ' 4 4 cHL €9 [ L)

Cmp tegy LRITITH 1] 4 4 e "0 V1000001 ] 10

v M .13 ] ? ? MISH p . 1120101 1 "

CNC labet 04 orqq ) 918 11780 RAL 1 [} ~

N2 fatre! €4 coqq b 918 1112 f AAR 1f 1 4
ce labet oy - ) 916 11742 et [+ ] t St
CPE label £C bonee b1 98 11427 | Ker €9 \ 0

cm data 't yy ? ) E) Am 20 ) a

cro labet E4 oqq 3 L7AY) 11217 nc [1}] ' ]

cz latel CC puqq 3 9y 11212 AM 8 ] LYAT]

DAa n ) 4 4 ANC no ) 5710

0AD o 000 1004 1 10 10 AN co ] Siat

DCR  veg 00sas0 101 ] 4 ) np . 34 [ S/

DCR M % ) 10 1) APg ¢ | $71¢

0Cx 1] 00xe 1014 ] 6 4 ArQ (11} | arn

O n [} 4 [ AAC o [ [

L 1] ({] t [ 4 RST 1innnt 1y 1 1"

HLT " 1 L] ? Rz cs ) $/40

1] pon 08 vy H 10 ) soa eg 1001 1asa | 4

INR 109 00» a0 100 ] 4 4 S8 M 95 | !

INA M 2 1] | 10 10 M data Ot yy 2 ’

INX w 00sa00 1t (| [ 5 SHID  ador 22 omaq bl 16

JC labet DA prgq b] 110 10 S 0 | 4

JA labet A ppag ) 110 10 SPaL 9 1 [}

IMP faber € prag 3 10 10 STA  sadr 32 onaq ) 13
NC tabet 02 onaq b 1o 10 S1AX po 000010 ] )
N2 labet €2 opag 3 210 10 Stc b1 t 4
Jr label f2? popaq 3 70 10 sua ‘eg 100100as | q
IPg labvi €A ppgq 3 I RET) 10 Sue M 96 ' !
JrO fater £2 pp~ ) 1110 10 sy dats 05 vy ? ?
n sbel 1 CA gouq PR V1Y Y XCHG 1] ' 4
LD sdd A ppaq h] 13 13 XRa reg 10101a2a t 4
Loax o 0004 1010 [} ? 7 XAA M At 1 H
LhLD  adar 1A ppaq 3 16 16 XAt dsts € vy 1 ?

ATHL (3] t 18

Otyecs Code sen Regisier 11} w A

ddd  Dethnation reQister — some coding s 10 000« 8

ann - Rettart nurmber 000 to 119 V0 ¢

foqq A 166 meNnoly sddregy 0100

130 Sowce regisrer — $8MY COUNY 88 aas Ol) eF

" Regisier pan 0 «pC 100 «'H
1«DL 101 -

*4  Aegisier pan 00 « BC VE o AD 0 01t bindty dats yau
01 e nt vrey A 18.5u binaty gatd unit
104y
1Y aSPor 1t pLisH POR PSW ‘80as nShur Lipng




Tatle 37 Conespondenca between BODOA i 280 Maom, s

8080A Mngmante 180 !Anemonic AOROA Maemanic 280 Mnaemanic
ACH date ADC A itaty LD sk L0 L actie}
ADC "y o M ADC Ao or L)} (R {} mdanig [44] walve's
ADD iy M ADD A ey or i) MOV amgreg e M Lo cmpeng or fiig)
ADI fara ADD A dare MW agar M o) 0 tagp o (100 Liay
ANA g or M AND 1oy on (ML) M) Y ot Mgty in engg e (L) sate
AN daig AND (e ’ NOP noe

CALL  mitair CALL sk (A g M OR e e L)
(49 detite CALL  Cadetr [41]] Aris on dary

™ oridde CALL Mamy our ory [¢.F)] it A

Cma cr L el » )

cme ccr PP LSS

CMP oy e M cr 1wy o0 [HL) PUSH @ PUSH o

CNC  aitde CALL  NF it nay LW Y .
CNZ  artite CALL N2 AR ARA

cr Brkee CALL P agir nc RET C

cre srirke CALL  F achir ary RET

m o b date mC AN CA

o iy CALL ™) adkit M RET M

[24 achde CALL 2wk nH arT e

OAA DAA ANy ner te

0AD o ADO  Hisp L] rET 4

OCA g M OFC 189 o0 IML) nre arr L

ocx L] [£1 L4 hi afr PO

o1 o] ARC ANCA

& & nss " AST n

HLT HALT L AT 2

N port N A ipon) snp o o M SAC Areg ar (ML)
Ll mgor M [ 109 o1 {HL) Sht dats S6C Acdaga

INX ) (L m CSIND s D {arttr b

x© scieyr oo C atip Sma, Lo SP ML

JM ochsr r M adcr Sra sty tp fadetit A

MM achir JP okt Stax pwp wn e ne IDFLA
JNC sddr J» NE st stc scr

Jr addr JP 7 mide sm ") o M Sun mg & L)
IN2 st Jr N7 atiry A dals sun data

It otk JP PE scthite xCilG x (VR

O ok » PO ahipy LUTY oy M XOR reg o fhikg

2 ol » 2.0tk xm data XOA  dua

LA o 10 A tarih) XItH, in [R] H

LDAX B oD Lo A.INC) or (OF)

}
.
LY
[ 3



Table 30 Coreaspundence bepwenn 280 and BOAOA Maermnae,

180 Mnemanic

A0B0A Masmanic

100 Mramanic

4080A Mnamanic

ADC A iaty A LT (171 o [ 1 "w
ADC A ARG L\ i "

ADC Ang AQRC ray e ley v desp) -

ADC Afey + ) - IND .-

ADC  Wiap - HpA -

ADD A tais AO Aus N

ADD AL AJD W iR -

ADD Ang ADD 19 e Midde mp aehite
ADD  Aldey o dapd - P C whte " Al
ADD ML p 0AD o » [II'}] PCHL

ADD X pp - » A e JM nhdr
ADD e - P NEC el JNC Al
AND  dary Ar oy n NC hp N2 e
AND D} ANA M i P athie > ot
AND ey ANA (e i PE actir e silite
AND  {ay ¢+ adepl = » PO it o Al
ar LI = F L T addgr i’ Adle
MY LT - Jr ey —

ar hiey o - L C.dsp -

CAMtt adrw CALL  wihle n ey -

CALL € oadidr ce aldr JA NC thepy -

CALL - Mt ™ auidr Mn He dap -

CALL  NC wie CNC i 40 L.dnp -

CALL N2 pitae CNZ eldr W Alvid (DA e
CALL P adte o dehcde W A 10C1 o 1OL} OAX B0
CALL  PE ackie cre e [8+] Ay —

CALL Pt} ackir CPO - sk W AR —_

CALL 2 addh [+ oidch (U] ladiv) A STA  sdd
(oo ] ChC n fadthel AC e OF -

e doin ch datg (1] ot b1L, SN wid
[of 4 ) (L0 0 lanstsi §p -

ce tog L S o Harki) ny -

cr tay o dhap) - tn NCh o 1DE1 A SIAX @mwD
cro > 1n B8C o OF tachte} -

DR - (] R fatets) iy e
ch & n fHL daty MV Mda,
MR & L0 Hileay MOV My
o cMA W 1A -

DAA naa n LYY -

ofc ({I'¥] ora M o torp date M e darg
oLe 10y 0CcA req to og It} MOV reg M
OEC o ocx to 19 109 MOV ey ieg
orc sy X Lo taglsy ¢ duapt —

ore fop o displ - o ©p dataig (3.4 pdatall
tn o " SPiadi -

ON?  dnp - 10 5P SPHL

4] (1] D 5P ay -

x AF AF - {0 oy daraif -

2 OF M XCHG Lo vy ladg) -

& 5P e L2118 [17] foy s displ dep -

(1 (SPLay - (e sy + daplreg -—

£xn - (Do -

HALT Hmr LDOA -

M L) - L -

N Attt N ond LOR -

~ tag (C} - NIG -

NG 1) L] M NOP NOP

we g INR req L] dals o LT

= #wbCOI08 that 1hete 8 1 CONEYPIINGNG NN lin

e




Table 30 Correst nnden o betweon 240 1 H080A Mo, s ACaniipnd)

280 Mnemanle AOBOA Maemonie 100 Mnramaunic A080A Mnemrnir
OR nhay ona A*} na [IL[}] -
cha 1o OHA  1ag na thy -
on tey ¢+ dap) — LY foy o ol
01OA - ana RAR
o — nne [N} -
A1 Iy - AL ey -
our  poniA OUT.  pan nae, fay & o) -
ourd — wara ARC
oun - LI -
POF [t L ) ST " AsY n
Ny wy - suc Adye Sm dats
PUSH o PUSH o snc A (HLy 5an M
PUSH oy - 50C Aag Shn 89
RS biny — snG Atay 4 dhapl ~
RES brag - Sne viLep -~
nes bley + dapl - SC# 51C
NEY ner SET hii) -
nET ¢ ne SET bueg -
RET M Nt SE1 bley o byl -
ALY NC nHe SLA {10 -
TN nne SLA ey -
AT [4 ne SLA foy ¢ abanl -
AET ArE sna o -~
RET PO aro SAA g -
AET z {174 SAA - (ay + bl -
REN — S ) -
PETN - 5AL tag -
AL ) - Sm tay ¢ dhopd -
AL ey g SuB  daw SUL dua
L8 {ay ¢ diep) - sLe o 4 g M
ALA RAL SUB reg SUB ey
ne 211 - suUn {ey o diapl -
ALC (] — xon dais XAl Anig
mc {sy ¢ diopl - X0 () ARA M
ALCA aLc XCR  rag / PV
ALD : -~ KCA ey bl -

~= incicates that there 13 o conespondhing mstruc tion

Table 3 9 Unused BOBOA Oparatiin Codes and Ther 2R0 Manirieg,

BOACA Qperatior Lonw I8 Yae

08 EX AF AF

n DINZ b

in M b

MM an BOBY) L. weusdP HZ thop

PL] A2 han

30 {S!M an BCEY) e | ww JUNC gy

18 IRCehepp

, ch G1Y NS AL ALC AR RN SLT SLA SAA SR

03 xx

nn Al gt ynng svalving RApnarer (X

w ADC Mo o Al NIy
(4] (Y43 AN omnn
cron L0 Hakbhig onn
cm to 1a Oul  (Chiny
chn to AA oo
™M m 0 misdl O
iN reg iC) Lho agn
iND ’ (0D ALIN
INDR (Xl L1V}
Y] Lon ang
INIA snc HLp

n Albinatrye iy muniving Ranais 1Y
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8155H/8156H/8155H-2/8156H-2

2048-BIT STATIC HMOS RAM
V/ITH I/O PORTS AND TIMER

® Single +5V Power Supply with 10% & 1 Programmable 8-8/1 /O Pont
Voltage Margine 8 Programmable 14-Bit Binary Counter/
& 30% Lower Power Canaumptlon than Timer
the 8155 and 8156 8 Compatible with 8085AH, 8085A and
& 100% Compaltible with 8155 and 3156 808a CPU
® 256 Word x 8 Bits # Multlplexed Address and Dala Bus
®» Completely Statlc Operation s Avallable In EXPRESS
8 Internal Address Latch - Standard Tomperature Range
® 2 Programmable 3-8il /O Ports = Extended Temperature Range
TRz intel® 8155H and €° € 4 are AAM and 1/0 chips Implemented in N-Channel, depletion losd. siiizor: gaie 1.5, 09y

(MMOS). to be usod In the 8085AH snd 6088 Microprocessor systems. The AAM portion is designed with 2048 siatic cells
organized sa 250 x 8. They have & maximum eccesa time af 400 ne {0 permit use wiih no waell states in BOBSAH CPU.The
8156H-2 and 8150H-2 have maximum access times of 330 ne for uss with the BOBSAH-2 and the $ MHz 8088 CPU.

The 110 portion consisle of three general purpose 170 ports. One of the three ports can bs programmed to be sistus
pins, thus ailowing Ihe olher two porte to operale in handshake mode.

A 14-bll programmable counteritimer s also Included on chip 10 provide elther 8 square wave or tarminal count pulse
tor the CPU system depending on limer mode.

' /

,cfr Mo b Vee

<, (]2 »h o,

wa N Timanin (]9 %] rc,
@"r' atser o e,

r, Qs » ),

‘a"<:> e tmuowgt nllrm,
.:::n‘ e L)y M) re,

° r o1 8 lonci (] 1D e,
] C:)« R . a0l 2[ls,

A e | | waclo W wh o,
L e AL N gisaey 0[] e,
[ Lo —— (] POAT ¢ ADg (o 8% 1 s,
¢ CI:)'%.. A0, Q13 nh e,

LTI R — J A0, (] e 1) oea,
. A0, O} 1e [ ray

._J L_ Ao, (1 1e nl)ea,

TR ci e Vee 1°8V) a0, (3 1] ra,

ViR ooy Vi 10V4 a0, (s 1) ra,

AD, {10 12]] ra,

*00mveionss = &L tr0eveiomns o O8 Ym [ 4 SRS
r‘lqwo 1. Block Diagram Figure 2. Pin Contiguration

mmw&m~uu~cmc~mmua~,m--u-m lhonuuulflul.xmnh.hu.
© WTRL CONFORATION, | Y

-4y



8155H/8156H/8155H-2/8156H-2

Symbol Type Name and Function

RESETY [} Reset; Pulse provided bythe 80ASAH to Initialize the system {connecito BOOSAH ATSFT OUT) Input
high on thig line tesets the chip and tnitializ e the three 110 ports lo input made. The mndth of RESET
puise should typicaily be two 8085AH clock cycle times.

ADy.y Vo Ad"t:JOIII: 3-slate Addrqss.Deta lines that 1n1erface with the CPU lower 8.bit Addrees/Osis Bue
The 8-bit addreve s lsiched Inio the sddress latch insie the 8135H/58H on the lsiting ndge alALE The
sddress can da eliher for ihe memory seclion or 1he 1/0 section depending on 1.00/\‘ input The 8 iy
Gate is elihar weliten Into the chip of read trom the chip, depending on the Wi or RO lnput signet

CE or CE [ Chlp Enabdle: On the 8133H, thie pin fs CZ snd is ACTIVE LOW On the 8156, this pinis CE andle
ACTIVE HIGH

fD ] Reed Control: Input iow on Ihis e with the Clup Enable achive enablas and ADyg.» bultary H10.5 pen
13 tow. the AAM content wiil ba read aut 10 the AD bus Otherwise the content of ihe setecied 110 paw | or
command’yistus reQislars wil be read to ihe AD bus

WA t Wrlte Control: Inpul low on hig line with the Chip Enable aciive causes tha dsis on the AddreswDate
bus 10 be wrilten 10 the AAM or 1O ports and cammandlsiatus reqiatar depending on 104

ALE ' Addresd Lelch Enar's: This conlial siynal lsichag both the address on the ADg s hines snd the siste
ol the Chip Enabla «0 10K inio the chip al the tatiing sdge of ALE

10.M ' /O Memory: Selacts memary it iow snd /0 snd command/sisiug registers if high,

PAg.1(8) 0 Port A: These 8 ping sre general putpose LO ping The invaut direction is selected by progremmming
the command regisier

PBy.y(8) ¥o Pori B: These 8 pins are genstal purpose O pins. The infout direction is selected by programming
the command reqister

PCy.4(6) [Te] PortC: These 6 pins can lunction s edther inpul porl, output porl, or as control signals tor PA and PB
Programming ls done thiough the command fegisier. When PCq. 4 876 used a3 conlrol signaly, they

“will provida ihe lollowing: .

PCq — A INTA [Porl A Interrupl)

PCy — ADF (Porl A Buller Futt)

PCy — A0TD (Port A Strobe)

PCy — B INTA (Pori B Interrupt) /

PCq — 0O IIF (Porl B Butter Fun) b
PCy — B'3T0 (For1 B Sirobe)

TIME RN ! | _Dmer input: Input 10 the counter-timar

YdER U 7] Timer Output: This oulpul can be aither g square wave of # pulse, depending on the timer mode

Vee Yotiage: +5 vult supply

Vg Ground: Ground reference. )

FUNCTIONAL DESCRIPTION

a—
The 8155HM138H containg the following:

¢ 2k Oil Slatic RAM organized 88 256 x 8
® TwoB8-0it 170 ports 1 PA & PD - and one 6-bit 1/0 port: PC+
o 14-bil umer-counter

' COMMAND " I llU‘l.ﬁ Hhuwes
- [NY_J
“The 10/M 110/Memory Select- pin selects eilher the five trann
registers «Command. Stalus, PAg.;, PBo-7, PCg.3: of )
. s s wO0s

the memory +RAM: portion,

The 8-bit address on the Address/Data lines, Chip Enabte
nput CE or CE. and 10/M are all latched on-chip at the

falting edge of ALE.

C 8911 INITANAL Dafh Bit 7

I I

l

- o - -

l—-—-———-——————_

R

Flgure 3. 8155H/8156H intermnal Reglsters
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NOTE. FOR DETAILED TIMING INFORMATION, SCE FIGURE 12 AND A.C. CHARACTERISTICS

Flgure 4. 8155H,8156H On-Bosrd Memory Read/Wrlle Cycle

PROGRAMMING OF THE
COMMAND REGISTER

The command registar consists of eight laiches Four
bus 10-3: doline the mode of the ports, two bils 4.5,
enable or disable Ihe interrupt from port C when il acts
At control port, and the last (wo bits 16-7.ara fot the lime.

Ine command regisier contents can be altered st ahy
time by using the 170 address KXXXX000 during a WRITE
operalion with the Chip Enable aciive and (O/M = 1. The
Mmaaning of each brt of the command byte 13 dalined in
Figure 5. The contents of the command register may
never be read. .

READING THE STATUS REGISTER

Tne siatus 1egister consists of seven lalches, one lor vach

bil, 5ix 10-5- tor the s1a1us of the ports and one 6 Jos the *

status of the imar.

The atstus of the imer and the 110 sechion can be polied
by reading the Status Register {Address XXXXX000).
Slatus word tormat is shown in Figure 6. Note thai you
May never wiite to the slalus register since the command
1eqisler shares the samo /0 address and the command
feQisiaris selecied when a wiile to that addross 1s 1ssucd.

-~

/

b::l':-l"’-l ..‘.]':.(.:.] :.r.j
j-—l —eJ r_’ 00PNl Pag ] o ot

| DL ¢ g J't-ouuul

Qe Al
Heagt g
et e OUfIN1 B PGy, - SleaLrt
I s e aLl e
L._..._..._._____. (NABLL PORT A
NIRRT Ve inasug
SRR thaaig ot g (XX YTy
- AR

[ - woe donorarsier countin
UPERATION

' OV = KE0P < w2 1F TIMEA Hal WOT STARTED,

i $10% COUNVING 18 TN TisbA i

¢ Aunning

! W 3100 A2 1IN YC . JI0P UIDIaTELY
APVEA FRISINT 1C (D ALACHED INGP
1 TMVA nag MOT ST8AIDY

e JTANT « 1OAD MOOT AND N LENGEIN

ANG GTARY MDD atyiy a2EdA
AUADING 110 ViaA 1S NOT PACSINILY
AUNNING) 1 1HMER 18 AubivinG, 1aRT
Trl MW MOOE AAU CNY LINGEN
ML IUIAIILY AV ELA PAIMNT TC

L 18 ALACHID

== fimg A COMMAND

Figure 5. Command Register Bit Assignment
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B155H/8156H/8155H-2/8156H-2

A, A,

DNERHE

4Dy D, a0, AD, AD, AN
0 I S
o | A

I [. & PIAT A INLLRRLPY BIOUI YL

e e PORT ABUIIIA PYLL. LMY
NPT DR

= e e esmd POAY AINTIARLPY (NADL

- e PORT B INTEAALPT ALOUS ST

T - o PGAT B RUTIEA YULL LMty
hneytouteun)

e e PMOAT B INTIARYPE (AR D

et e e DM AINTEARGRT (Y0t Myt
LAITHID s Wit N
1 AUINAL CuNt
ALATHID AN ag RiLet 1D
LUw Omn Rl Al F Ty
[ RIX AN YT ¥ 1]
HARUWAAL AISELN)

Figure 6. Stetus Register Bil Asslgnment

INPUT/OUTPUT SECTION

The 1O section of the 8155H8156H consists of live regis-

ters: (See Figure 7.)

® Commaend/Sistus Reglsier (C/S) — Bath regisiers are
ssngned |he Address XXXXX000. The C/S addiess
serves lhe dual purpose.

When the C/S registers are selected during WRITE
operalion. 3 command Is wnllen into the command
registor The contents of this regisiar are nol sccessible
through the pins.

Vhen the C/S 1 XXXXX000: is selecled during a READ
operalion, the si1alus intormation ol the /0 poris and
the fimer becomes available on'the ADo.-? lines

PA Reglister — This regisier can'be programmed to be
either input or oulpul ports depending on the status ol
tha contents of the C/S Register Also depanding on
the command. this port can operate in eithar the basic
mode o (he sicobed mode 1See liming diagram:, The
HO ping asstaned n telalion to this regisier are PAg.y
The address ol this ragister is XXXXX001,

P8 Register — This registar functions the same as PA
Register The 1/0 pins assigned are PCo-7. The address
of ths tegister is XXXXX010 :

PC Regisler - This regisier has the address XXXXXO011
And conising only 8 bits, The 6 bits can be program-
med 10 be either inpul ports, oulpul parts or as control
s:9nals for PA snd PB by properly programmng the
AD; and ADj) buls of the C/S regisier,

Wnea PCo.y 13 used a3 & control port, 3 bity are
asvgned tor Port A and 3 for Port B. The lirsi bit is an

— A4 —

ntercupl that the 8155H sends out The second 1s an
outputl signal indicaling whether the butiar is tull or
emply, and (ha third is an input pin lo accept a strohe
lov‘!he slrobed input mode. {See lable 2)

When the ‘C’ porlis programmed 1o eithnr ALT3 or AL rd,
the canirol signals lor PA and PO areiniialized as loliows

CONTROL INPUT MODE OUTPUT MOODE
OF Low ' Low
INTR Low High
578 tnput Contrgl Input Conirol
iy 10 adDNEYS:
cempaempoe [n i (aee stLecrion
AriAbiaS(ac[a)]ar]At]|a0
l ;" l- . I— .nq " 0- —l»lr-ul Cummang Sagpus Aenuaies
Vv st adnf0in]ticreiuBiipas i P s
Fpojebedn ol o |GrreatP opae i 00,0l
sls faju]eln]le]itunge Crerrat Buepnar 1 1) o CAnpern
Bl v afh s 0)u ton Omer b pgs ol e Conar
A F8 ] n I m U o] 0 [rgnsnt.d ima Cauntang 2 pay
! ot Limgr Mug0
2 DoatCoe

1 10 Agdresy must be quetted by €T = 1 (81381 o (T » 0 01384 ang 1O o 1in
@de 1D eelacl Ihe epprop-sie ragiater

L8

Figure 7. 1O Port and Timer Aﬁdusslng Scheme

Figure 8 shows haw /0 PORTS A end B are structured
within the 8155H and 0156H;

1800001 200
3 ONHE 01T OF PORT A DR PORT 8
N\ ot eut '
4
p ATEN L\ :
L {L oureul ( |
[LTTIN} |
- |
- i
e
: L !
o Ll |
3 FORY
< [pe— . {
Ry |
) w ol |
iy R B i
M1aC PORS o o |
J . [0} |
)
g (11

4 s V208 Outeyt MOOE
00N INFYyT MODY

T
1) OUTAIT MnOE ¢
21 aseey ¢ et ;":","",‘"“‘
1N 1180060 vrut L

AIAD FOAL « 11O 110 IRD@1 e (CO ACTIVEIG IPOAT aDA P 98 BELECTED)
WAILE PORY « {107k 1) ¢ 1WR-01 4 1C1 4CHIVEI» IPORY ADORELS VELECTIOH

Figure B. B155H/8156H Pont Funclions




8155H/8156H/8155H-2/8156H-2

Table 2. Port Control Assignment

Pin ALT 1 ALT 2 ALT) ALT ¢

PCO tnput Port Quiput Port A INTR (Port A Interrupt, A INTR (Port A tnteniupls

PCH Inpul Pori Quiput Port A OF Port A Buller Full A UF .Port A Bullar Fulls
\ PC2 Input Part Oulput Port A ST8 (Port A Strobes A ST8 Poarl A Strobes

PCY Input Port Qutput Port Oulput Port D INTRA 1Port 8 Interiapl.

PCH input Port Qutput Port Outpul Port B8 OF Porl B Buller Fulie

PCh Input Port Qutpul Porl Output Port 8 570 1Port U Stiobe:

Note in the diagram that whan the I/0 poris are pro+
gtammed (0 e oulput ports. the contenis of the output
ports can sult be read by a READ operation when appro-
pnialely addressed .

The outputs of the 81<SH/B156H are “glich-free" moaning
thal you can wnte a “1” 10 a bil posilion that was pravi-
ously “1" and the level al the output pin will not change

Ncte atso that ‘ne oulpul lalch is cleared when the porl
enfers the snput'modae. The outpul latch cannot be loadad
Dy writing 1o the port i the port i3 in the input made. The
resullis that each ime a port mode ts changed ltom input
to output, the output pins will go low When the 8155H/56H
is RESET, the output laichas sre all cloared and all 3 pors
entor the inpul mode.

Whan in the ALT 1 or ALT 2 modes, the bils ol PORT C
are stiuctured ltho the diagram above in tha simple inpul
O oulpul modae, respectively. . .

Reading from sn inpul port with nothing connected (o Ihe
pins will provide unpradictable resulls.

Figure 9 shows how (he B155H/8156H 1/0 parts might be
conhgured in s typicsl MCS-85 sysiem,

10 00834H AST INPUT
ron) [ Guieut ) ruAta ‘

AINTA ISILNALS DATA RICEIVIDI

[T pTY A B 1CNALI DAYA ALADY)

ASIBIACRNOWL Dala RELLIVIO) 1011 80M

PLAIPKL AL
DU IR ACE

PONTC 1B HUADIPOAL B ATCH

08/ tHLNALLOUIIIA IS TUL L}
L AT VL
ALADTY 1A A1 ADING)

LGIAN ) PO INPUL FORT 107 1ION L)

10 00baAn A1 PUT

TIMER SECTION

The limer i3 a 14-bil down-counier Ihat counts the TIMER
IN pulses and provides erlber a square wave Or pulse
when terminal count +TC s reached .

The timer has thie 170 address XXXXX 100 Ior the low o1der
byle of the regisier and the 1/0 audress XXXXX101 (ot
the high order byle of the register. (Sce Figure 7))

To program the timor, the COUNT LENGTH REG is loaded
first. one byte al a time, by selecling the limor addresses Bits
0-13 of the high order count ragister will specily the ngth of
the next count and bits 14-15 of the high ordar ragister will
spocily the timet oulpul made (see Figure 10). The value
loaded Inio the count langth register can have any value
trom 2H through 3FFFH in Bits 0-13.

|:m l M.‘Lr.,l x.,l v.., l.,[ t.'{iT]

[T LeeT T

JR——

MSH OF CNT LENGTH

LSB OF CNT LEruiH

Figure 10. Timer Format

There are four modes 10 choose from M2 and M1 deling
the imer modo, as shown in Figure 11,

fimin BGY wavironag

»ong Srany Tinwmingg T TILYYS

antg COunt Couni Cuum)

“y ., l l

o s ! NG LET RPN AP
SOUARE wAv)

. g 1 Convsuown w
Keny wave

-

bl AN
] [ ] PULLE On
T AMINAL COUNT

CONTINUOUS
LLVRTRY

——*—.1 r—--n—---.--ﬁ.
Y

-

Figure 9. Example: Command Register = 00111001
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Figure'1t. Timer Modes
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Bits 6-7 1TM) and TMy of command regisior Contenls
Are used 1o start and stop the counler. There are four
commands 1o choose ftom;

TN, ™, \
0 0 NOP ~ Do not altect counter operation.
0 1 STOP - NOP ! imer has not started:
stop counting if the timar Is runming

1 0 STOP AFTER TC — Stop immedialely
alar present TCisreachad .NOP imer
has not starled

1 t  START ~ Load mode and CNT length

and stari immedialely slter foading 1}t
limer I3 not presenily running:. If imer
is runming. start the new mode and CNT
length immedialely after present TC is
reached.

Nole that while the counter Is counting, you may load a
new count and made inlo the counl length registers
Delore the new counl and mode will be used by tha
counter, you musl’issue a START command to the
counter, This apphes even though you may only wanl lo
Chenge the count and use the previous made.

In case of an odd-numbered counl, the lirst half-cycle
of the squarewave outpul, which is high, is one count
longer than the second ilow hail-cyctle. 83 shown in

Figure 12,

AN
A

NO'E BAND EBEIIA 10 15t NUMAIA OF 1 OrES IN TRt Tivg PERICO

Flgure 12. Asymmelrical Square-Wave Oulpul
Resulling trom Count of 9 .

) —d—

The counterin tha 8155H Is nolinitialized Lo any particular
mode of count when hardware RESET occurs. but RESET
does stop the counting Tharelore, counting cannot begin
following RESET untila START cammand s issued via the
C/S register.

Plaase nole that the limer circuit on tha 8155H.8156H chip
13 dasigned 1o be a square-wave limer, not an eveni
counter To achieve this, it counts down by Iwos twice
in compleling one cycle Thus, is registers do not con-
1ain values direclly representing the number ol TIMER IN
pulsns received You cannot load an imiligl value of 1 into
the counl register and cause the imer o operale, ss lis
terminal count vatue 18 10 :binary or 2 «decimaii 1For
the delection of single pulses, il is suggesied that one
of the F3r-ware Interiupl pins an tha B085AH be used )
After the timer has started counting down, the values
rasiding in the count registers can be used 10 calculale
the actual number of TIMER IN pulses requiad 10 com-
pieta the imer cycle v desired To obian the remalning
couni, perform the loliowing operalions in order

1. Stop the counl
2. Readin Ihe 16-bit value trom Ihe counl length reqisters

J. Raset the upper two mode bits

4. Rosal the carry and rolale righl one position all 18 blls
through carry

5. Il carry is set, add 1/2 ol the lull onginal count 11/2 fult
count — 1t tull count is odd). .

Nole you started with an 0dd count and you read the
count iingth regisier belore the 1hird counl pulse occurs,
you witl not he abls lo discern whether one or two counls
has occurrad. Reqaerdiess of this, the 8133H/36M aiways
counls aut the right number of pulses in generating the
TIME OUT wavelorms.
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8085A MINIMUM SYSTEM CONFIGURATION

Figure 13a shows & mihimum system using threa chips,
cantaiming:

250 Bytes RAM
2K Byles EPROM
38 /O'Ping

1 Interval Timer
4 Interrupt Levols

\

BIBS MINIMUM $YLTLM CONFIGUA A T LN

40 1% N __:>
A0 ) _1‘>
At
= —
Susiin Y
L)
0.8
—
[
AL out
e
Riaoy
—1 VW~
Vee
LLL UL R S I i/ ). as sul, o e
LIE L] WHIRDL aLEf et . ou \/nnv,, LIV Y ~Lapitaoy
L
Lairngg
Hwin
our timta
contany
By .
e } 81334 1t PAOM « 1O)
oisan I
i 00 c}j

TH Y

78

Figure 13a. 8085AH Minimum Systam Conliguration {Memory Mapped i/0)
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mtej B155H/0156H/8155H-2/8156H.2

8088 FIVE CHIP SYSTEM *201/0Q Ping
rlourh V0 Ahows s hivg chip systam contaning ¢ 1Lintorval Timer
* 125K Bylas RAM * 2 intarrupt Lovels

¢ 2K Dyles EPACOM

Il ¥
[TEY
40, - 40,]
——feia T
[
—~[ntapry [T
MN g ——V‘c - :1;:):’
Yee D"‘l A e o8 pgar
RLLEPR 1 ) S Y 2
A W ALsee
Cun ¢ 4 LITY. TR
LITY 13 S, 0 e O [T
LIL} S { £
e [11
| AESCY ¥y PR0O
. 1- o Yoo ey
T [L]] wd
“‘NU‘\
Gwo LY il to
LYY " [N
Y
[
s, a,
40,
Yoo v

Flgure 12b. 8088 Five Chip Sysiem Conliguration
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ABSOLUTE'MAXIMUM RATINGS®

TempearstureUnderBias .. .,........... 0°Ci0+70°C
Siorage Temperature «65°Cto «150°C
Voliage on Any Pin

With Respectto Ground
Powet Dissipation

.......... e 08V D +2V
I 5w

"NOTICE: Sirusses above those hsied under “Absolule
Masimum Raungs” may cause parmasnant damage 1o the
doavice. Thig i & steoss raling only an@ tunciional opere.
ion of (he dovice at thesw or any other conditions above
those indicaind in the oparational seclions ol this
spacihcation 13 not imphad Erxpusure 10 absolule man-
mum ranng conaiions tor exiundod perious may atlact
dovice teliabinty

0.C. CHARACTERISTICS (1, = 0°C 10 70°C, Vee = 5V = 10%)

Symbol | Parameter Min, Max. Units Test Conditions

Vie 1] Input Low Voliage 0.5 0.8 v

Vin Input High Voltage 2.0 Vee H0.5 v

Vou Outpul Low Vollage 0.45 v UL ® 20

Vo Output High Voltage 2.4 v Ot = -400pA

h Input Leakaye £10 BA OV & Vi s Veg

o Quiput Leakage Curren * 10 HA 045V < Vour € vee

e Vec Supply Current 125 mA

W (CED | Chp Enabile Leakage

i N P e
A.C. CHARACTERISTICS 1, - 0Cto70C, Vee = 5V = 10%)
8155H/8156H 8155H-2/8156H.2

Symbol Punn-\-olor Min, Mox. Min. Max. Unlls
tay Adiiens 1o Latch Set Up Tinw %0 Jo s
a Aduress Hold Time atter Latch w < o ny
e taich to READ/WRITE Control 100 A 40 n
LY Vahd Data Out Ovlay tiom READ Control 170 ta0 ! ns
o Lalch 10 Data Out Vaig . 350 270 ns
tap Aﬂl";tl Stabie 10 Dats Out Vahid 400 330 ‘ ny
(%Y Latch Enabile Width 100 70 ns
taos Data Bus Float Alter RCAD 0 100 0 680 ng
oy READ/MWRITE Cuntrol to Latch Enabile .20 10 . N
tee HEAD/MWRITE Contiol Width 90 200 n
tow Data In to WRITE Set Up Tume 150 100 ny
wo Datd 11 Holit Tune Atter WRITE —25 25 ) ng
thv Recovery Tume Between Controly J00 200 ' ns
twe WHITE v Port Quiput 400 300 ny
ton Port Input Setup Time 70 50 ni
np Pori lnput Hotd Time 50 10 n
TSHF Suolw 10 Bulter Ful 400 300 ny
g Strotie Width 200 150 ny
nar HEAD 1o Dulter Einpry 400 300 n
" Strobie 1o INTR On 400 300 n

— d9 —
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8155H/8156H/8155H-2/8156H-2

A.C. CHARACTERISTICS {Conlinued) (T = 0 Ci0 70°C. Vee = 5V 1 10%)
' 8155H/B156H B155H-2/8156MH.2
) Symbol | Parameter Min Max, Min, Max, Units
Inm READ 10 INTR O 400 300 ng
irgs Port Setup Time 10 Stotie Stiohe 50 0 ny
Ipug Port Haltd Time After Suohe 120 100 ny
tepr Strotwe 10 Bulles Empiy 400 300 ny
twhi WRITE 10 Rutter Full 400 300 ny
twi WRITE 10 INTR OIt 400 00 n
e TIMLRLIN (0 TIMEROUT (ow 400 300 o
T TR e TR BOT o , 400 > s
ot Data Bus Enslite tiom HEAD Contiol 10 0 ny
h TIMLAAN Low Time 80 40 n
12 TIMER-IN Migh Time 120 70 n
Iwr _V-VRI’IE to TIMER-IN 360 209 ns
{for wiites which start counting)
A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
inryt (?U"l" )
e
3y Y Sunrs
".>"|"0""|<.. mnse ‘—j‘ltl o gt
(X))
:‘ ‘:((’n'::»"}:v' ?:«: '?;gi'.?f"{:"g::n:ﬁ gt Rbvidad L :: st G CAPICAN |
WAVEFORMS . '/ -
READ A
€1 o)
i

T8 pisan) /.

#

N

i

ADOR 88

X .

l._.un-—_. B .

|

\__..___< Xmuvum

QAR

——— | ——

‘aps w-

s b —

oy

-— 50 —
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WAVEFORMS {Continved)

WRITE

>

Cy (h1aa}

— -_.l' ,._ Ya ..__.} :...... o - ~——e —— g, -—.l

=~ i

ALl 4 h .
i { .

t . .

i )
D) e WIS AL o H o

=F

MR RIS e IR

_I

LI R

STROBED INPUT \

[adRaal PR -y

[LAL]

/

— N\ > J S—
/
/

- - trm
INtLY DALA 4
Fhiss PORL
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WAVEFORMS (Continued)

STROBED OUTPUT }
"] /' \ \—‘
=3

be

#h I /
l‘ \_L__/
OUPUT DASA

10 POAT X

BASIC INPUT BASIC OUTPUY

la the »

- e - -
Gy = el DAV Buy: -=
)( ------ '__ -

.
outru X
— e o o —
oy -—X

- e ee wme - e DAY TS P AT R T L O PR SRV Y )

r—— g - =

TIMER OUTPUT COUNTDOWN FROM 5 TO 1 \

LA LN N IMW (18 = abthsp it isimwioa -I

? L) ) S . 3 ’ )

[T XU

. 1
i | H
- ; . |

Vet o uef .
.:::uu " \\ DALY I’ ! |

[V |
' Y ’
LYY % i
rant wavit \\ It / ! .
o - o

NITE D Conr L niEshek 0 S astn D o B0 BUNIW AL
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W6 would likg 10 unfunss ow apprecinnon tor
Your puichasu ol Motk TX-100 Thormomui
Muduly You will g o 16 bo a meliculously
anginaciud,  fwghly ehable  msmanent Yo
Gnyie st you gul ®0 most out of your now
TXA00, wu swcommand 1hat you toad s

aKInuel caelully belwe use.

1. GENERAL

—

Thes TX-500 8 muiitunchion modulis that firgs-
wes  lemperatwo, clock, ang Movides tem-
PAMNQ Blaing

it usws a thotmwsie SUNSO!, ANd (auvides
Giplal rendout of lomgeeatus hom 19 9°C 1o
HOYUC wahr O1°C cosalution its witrie-sinatt
8110 and builioey-hulter Case onalie i 0 bu
@Wstallid i & widy 1egy Ul QUM

[2. sPECIFICATIONS N
Batiery . One AA Coll 11 5V)

Temperatute  © -WYC 10 Y WUC, o OF lo
15987
Avsolution TOVChom 'C w 29°C)

C07Cmea jansan ¥w dxa
tange)

Temperature measusement accuracy

CVCOC 10 40C, with 1 8V
powe)

Clock accuracy * 1 05s oay

Druplay C'CF, wme (how : aunute,

| 2o ool TLMP, HL LO

Opesaling condilion

- O°C 1 60°C, 60% RN Mas.
(No condunsation)

+ One yoa {Cabon-zinc cull,
Clock move o 105 Iwiyasis.
fure swmphing)

Dimenglons C6L % a5 X 26 5Dy

Battery lile

Weipht CApem 44y (Ingl, battuty)
AcCessories . Orw AA batiury
- 3. iNsTRUCTICIS |

T e v acmee

J3-1 Preparations snd Precautions

(1} Place o1 AA bahery iy the Dallary case.
Nolo tha polinity marks

(2} Avond use 0 locasons supjact 10 tigh
fomiuasiue, fugh Mmudity, o vitwalion

(3 Avoig 1ocatoing winee thoe wo atwupt
A iy Chuiges

4) AN weud Dew sQuigsrent it gmits aluct-
Hcal iy, W TR0 muy give @ loss
Lty O Wt alle toarhing

(9 0 U sonbor 9t 100 W the Cust i using,
0 1Ian e Muussutnt lwye sedd
Ly rustutiod 10 e an bt Tunigast sty
tangy O0C 10 60°C

3-2 Namos of Parts

[ "y
I
'
S =gy

\ \
Eomm] (|

—— ) -

3
Fy

- Fiom case ~
R Case - Also holds U Lallury
Mun bowd

4 LCo
& Suinsoricnncefy e 40 IYE

8= 2550m 1 2%

6 Output pine - Funcuun setcton and atlwm

oulput sgnals

S

- M

3-3 P Numiburs ant ames

"
\ i It
Yia
Bwaer wgas w0
R Rl
.
TP samn . _"‘ﬁ—‘—‘b-:n_ 3]
U s somiy muam e [P R s
L D === wys
Tolsmunsy Cuad sawn "‘::’ ———— |:|— 3
[VYTFTREC o Pt 2 S NN s P
bew dew Al ' L Rt
[ R e B s P
Puti Ing¥
Hito oo o d ui | »
A vy ,Iu -_— M|~
anag
" - - e[
-—
St ghng et bt | o g 32 | n
.
Utent ey 10 Bpa e e o
Mosds son'y sam B SR NP

Virusined sutury —telt 9|~
foinarise uae tant

fiy 2

J-4 Thermomoter Mode

Wiwn KE K2 ww R we ull opod, the X100
Opvstutus B8 U ITwmute Wi displiys g
Ahiistat) L asatiew 00 Bws LCO The ruaduas
Can b switChuxt 10 °F units by (rovicheg Vi1
fuval inpea to Ka Tre samphng {x:nog is 103
#5408 Opbin, o 16 4l b4 18 CONNWCISd (0 Vi
When st TX 100 18 1ot used 1 ke 8uanio
Muler txaly 54 0kt Wtwags be upen, 0l
st By MO k] imo atus akvne Beusholds
Cannol bu sel caruiily Jomgaralwes from
~1UC w +6UBC can b8 nwasuud, Lut
it o sensw atlischud U e case .6 used, g
MoasutoMul e Sl by wsbickxd o the
Ot adiing lempunalue 1ango  (0°C w 40°C)
Tetnpuwatisos beiow =199'C o abive 69 8°C
Wo anployind v ° -° This cesplay may aiso
indicalu 8 iohon Snsw wee
.

3-5 Tempaialure Alarm

3-5-1 Tompuralure Alarm Sutling
) Moo Sutuchion )
To sul the high stiwm tivesiold, connuct K2
10 Vi, TO auf U low in Brestudt, Cory et
R 0 Vi Tho temporatee alann funchon
Opuratus In o tueinnolo medo and slam
sulting Modd, bul NGt in the clock moue.

L] Sot’Rosut

in thy iyt and low nlwm thesl 4g suitng
muodos, B TX-100 swictuls bitwoun sl ang
19501 tunctions 83ch Wmo Veaelovol upt 1s
appied 10 51 Whon 1he st funcsan Is aoreatng,
flw chwacters M o LO o displayed gn the
LCOas nfeg 2 ‘

N

High Alwm Ltiwh n
fy 3

fe) Alwm Tomparatwe Sulling
0ty sk mdteyg naa U alivm veshold
L b st by applying Vin, luvel et 10 $2,
Thw abein Svusholt vidut snsuaten 01 S10ko
a3 shown bulow

B 82 1 hotd 6t tha Vine lovel 1o 25 o muno,
e value Civiwus  UObanisly Aty gt
10 82 sultmalicestly placus i TX 100 0 i
a0l moas,

J N I

) Akem Boupr

Whon thw tenypuratuo guos oulsioe s of the
@am Beosholds, @ Louwjuy syl 18 cutpul st
o 30 o0 as oW n Fyy ¢ Yhw bovpt
suunds It 35 I Can Le siopg Ouwiny tins
wnurvid Ly sty Viecloval gt 10 $1 or S?

'f_i'ﬁu o~

ety
Fig 4
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3-5-2 TYemperaiure Alarm Operation
W) 1Us Samphig Punod

whoen b Samipine, fanrod o 105, the lenje-
rotury alasm signae. L1, M2 and MJ and
Luuins sayiad BO b «: thoo slatus for 1 ounute,
us wdicatud n Ty § At un plarm thwashotd
15 50l by 52, the slattn Junchon s inhibud for
about 40w 10 20s.

Temp  thygh thvushold

Low Huushold

B LR &) P

1min o la:uu:

o oussean

e

Fig 5

W) 15 Saemphng Ponhiod
Thu 1nun  hotd funchon duscrbud above Juos
not Lputate.

3-6 Sensor .
e TXA00 amploys & thienustia lemypagitute
sunuls N o wnimAor Glias Bun BPre tiar JabvIe
dud 15 used, it should havo 1he IDowig con-
sfants

Ay =40k 2(TYP

B e 25%0K 1 2%

whea using ophonasl seihsor (18-160,10),
Adjusl the vanable (e8istor,

Thws CAABIRIN 1008 a2 Cau Iy citamiunnxd iy
ptacinig 10e s0NRLOE 1N B CONSIANI-ICMDUTalse
Bath, Cornysuey ita gdcatud thniputinhde with
1w bath leMmpualo, und ClOSING & 1B
tance il Mahos B0 two oo,

B

. [ ] Thursiar
+

680uF

1080 3In0
fiy 6

3-7 Clock Mode

When K1 is conneciad 1o Vi fhw TX-100
opgstes in the 12-hoawr cloch mody, ditsing
tho how and Aunute

The imo can bu sot by applying Via-love!
input 10 St fur W how and S2 i the mimue
The howr and nule SEIIING aru indopundent
Tiie how does 1.2t change whon th minute
passus 59,

To sel Vw Hme, hesi umnly Vairluvel hiygnd
1065 o L2 (o ot lewst 28 Thw culon will stop
Loy Thoaoliur, e v O MiNue valug
incremants by 1 each time Viaelevel nput i
apphed 10 51 o 52. I thw pul 15 el e 2y
Of mx@, the vislut INCremunts CoMiniously

The sucond viluu 15 ruset sach Lime iw
Aurndy vishae 15 sl Tho coln  usumius tlink.
ing 1Us (0 208 Bl tho suiing 1» Comgiolud

3-8 Sorial Dala Oulput

Tt tenpotilurd Modaswumi s [ovided 8%
sotial outian on the M4 and LD e Fgue
7 shinvs the haung Of Hw Ouiput signals

- TR R
iy NUNENEN NNV

3-8 Test Mudo =

1615 posiblu 10 Gisfiliy cae w0y Gl e
LCis Uy peoviding Viue-idvael g 2 10 51 and
EY]
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