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=¥ ABSTRACT

This thesis is purpose to learnning structure
and application of "MCS-51" series single chip micro-
controller which wuse the "80C31" +to control operation of
all +type air conditioner such as split type window type and
etc. This chip is suitable to applies whith air conditioner
controller. The advantage of this chip is it has both serial

and parallel port.

=i
h S

= Ib{§m application use 80C31 for control start/stop
compressor in excpect temperature range and control speed of
~fan by determine current temperature and setting temp.
- \m“
Fdn’s speed has three level high ,medium and low.
t set? point temperature fan’s speed is low if current
temperature is more than set point 1 °C then speed is
change to medium and if current temperature is nore than
set point 2 “Cc fan’s speed is change to high. The power

switching device use solid state relay instead of magnetic

-



machanical relay be it has no contact spike. The second
advantage is it has a compressor protection circuit. Wwhen
power on it delay three minute before start compressor,td
protect compressor from high pressure gas reversion. The
special of +this controller is it ‘can control operation
by infrared wireless remote control,in range of distance
8-10 metric. The control temperature range is 18-35 °C.
Temperature is display by 4 digits 7-segments LED display
speed of fan display by LED. All conditions in control
system are design to faxible and easy to change parameters

by program control.
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0000H

U2 (O000H-7FFFH) U3 (0000H-7FFFH)

CODE PROGRAM DATA MEMORY

EPROM RAM (backup)

2764 | 6264

27128

27256 62256
8000H

U4 (8000H-F7FFH) CODE AND DATA MEMORY

EPﬁOM EPROM ‘RAM

2764 2864 6264

§ 27256 28256 62256

FBOOH |——

Ul10 (F80OH-FSFFH) 8255 USER PORT 1
FAOOH

RESERVE

FCOOH

Ull (FCOOH-FDFFH) 8255 USER PORT 2
FEOOH

~ RESERVE

FFFFH -

Table 4.1 Memory Map
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AAYNIINTIVAILIRY CPU @BNTIIAITEIUATL9871390 RTC L1WI1¥11 DS1202
Mudprdwm¥uty  Interupt CPU  uwaw CPU aﬂuﬂsnmﬁauw?adwuiaganae
Clock w72 RAM & 2 3fas Single - byte War Multiple - byte
Tashedasds  CPU axfavdy command byte (8 bit)T# DS1202 i1Wpyan
M  DS1202 NIIUINRELNIANTLTEUNS B Clock w3 RAM wiaus umis
Adress uasmwuﬁqﬂﬁaga TuznERANAYAaGaRy  DS1202 Snafivn RSTA
Govitly "1 p1 SCLK arziiufygin Serial Clock t#8f1n17: Saunis
énuﬁaﬁa Tas3std ¥y clock 1 ﬁﬂﬁﬁﬁ%ﬂﬁaﬁa 1 bit #3umq 170
Lﬁugagaa%n1u1aﬂngﬁu inpui LgaﬁwnqitgﬂuuasLﬁu output Litaria
ﬂﬁiéwulﬁmﬂﬁaﬁaﬁqzLﬁauﬁ?adﬂuﬁqztéuﬂwnﬁn 0 WREIURIHLUN 7 A1TBY
command byteTun17iisuuaratu Clock war RAM uam015ﬁqmﬂsﬂq§ 4.2

' < < ' '4 v
Ivuaaniaasunay RTC (zﬂna.l) qssquagTuuaim ANT-32 @aas

27



Table 4.2 Command Byte

REGISTER| FULICTION| COMMAND| WRITE=W | RANGE REGISTER DEFINITION |
ADDRESS |READ=R | DATA |7 |6 [5|a |3 f2]1]0
(HEX) (BCD)
0 SECONDS | 80 W " 00-59 | CH| 10 SEC SEC
{1 n . P
1 MINUTES |82 W 00-53 |0 |10 MIN MIN
83 R B _
2 1211RS 84 W o1-12 |12\ 0 [AP| HR HOUR
241IRS__ |85 R 0023|240 |10] KR
3 DATE 86 W 0131 |0 |0 |1ODATE DATE
87 n ' |
A MONTH | 88 W 01-12 [0 [0 | oliom|  MONTH
e n NN ’ '
5 DAY 8A W 01-07 |o |o| ol o DAY
80 n
6 YEAR | aC W " 00-99 10 YEAR YEAR
6D R
7 WRITE oE Vi 00-80 |WP| ALWAYS ZERO
{ PROTECT | 0F R
31 CLOCK | BE W/
| _|ounst | GE SN
0 RAM O co v/
) L5, B
. > . .
23 RAM23 | EE 1w
31 RAM LNCE g
NLINGT Fr i

28



07

e
4.3 TEMPERATURE & SENSOR 6 3Fﬁ5
oo Gee”
dn Ht-

Z:e

4.3.1 aﬁmqmugﬁ

-

o of o o < - ] < o
N?ﬂﬂﬂiﬂ&ﬁﬂ?ﬂ?uﬂﬂiQﬂemﬁQN TatLaTasNaLAas uAR1®ENAN
< - a v o < do v
nwstﬂaﬂuuﬂaqqmauua LA Nadg1T Al FraavanIILdagutdasniatla
P adeo < < s [y < o
Luagmngundmxﬁaﬂuiﬂuaxnﬂituaﬂuuﬂaﬂ NIATATARAIANNLURNEY RIUR2
as - - o €Y : \ - ‘(] o 1 <
aﬂgmanWQataﬂniauﬂﬂuuﬂsuﬁﬂ0ﬂﬂqmﬁguaanuwL UAILAT  BEINLNEIRTY

o o 4 X ¢ .
(nantﬁuuiqmu) & quﬂimﬂ11utiﬁﬂﬁgﬂn1man Semiconductor Tean
|

2
s N - < aa < N ) . - <
WRANITNTVIURS LHapuuaN N17TLUREUNIAYM  Junction P-N #n171Ua8u
o [xd [y ) N . o [ [
LURYAIE UREANHULEIIALANEN Zener diode I4NAINAITINHITEAULTIGU
- < < < - o v o«
Nﬂﬁ?tﬂ&ﬂ%ﬂﬂﬂ@TﬂﬂﬁuquQN TR UD qmw§u§¢?s1mﬂ1usqﬂun Output
-~ 1 as 4 Q‘Q’: € u‘d L 24
uﬂﬂuiqmuuﬂnuazsuaqmngnLiumﬁaﬂﬂﬁuiqaun output ALRARIGAVY
o P o e < < 't < wa
- awiﬂmtaanmqamqmﬂgu P21 IC 1uUA97 LM335 uqmaunmaﬁu
< ' ;... g - & g r” . « -
nna12unZy LM 335 Lﬁ%?ﬂﬂiauﬂtﬂﬁﬂlﬁﬂiﬂﬂ EQYEnWLﬁum1m11aﬂuqmﬂqu

dﬁﬂ?ﬁﬂﬁ?%éﬁugmwgﬁﬁqud 0 “C auby + 100 °C nan®ucIUsqedesy 4.9

A o

Plastic Package

BOTTOM VIEW

Order Number LM335Z or LM335AZ
See NS Package Number-Z03A

: 4
== . Idn 4.9

5{ ) c ., < o . bd
TRaWUZIULAY LM 335 anvultutagaiy Zener diode ﬂﬁgﬂ

hid ar g ar H -
4.10 WTNRAWSNANE BIWUTADILTSHU output [n93TUYTTRaATIAL

t ) 34
“5 <

< ' < 1 t e i pR] < « 1
quguﬂygim Tagda1L NIy 10 mv maqmnnun;:uﬁu 1 avsdta va1uy
kil N
«J 22
gmwngﬂaaﬂuuuuﬂ1ﬁqﬁu
' o W du 1) ' $
ﬁﬁna@mqmwunwuﬂugﬂ 4.10 W LUURIN IMUGAITBYNTELANINA
[ fo N . 4 ' < < .~ ¢ < -~ 1
wﬂuqﬂn1mmqu WELHaNIn A1TRUINA BUWLAUTNATEUR 1 DA ILUGD

e ‘o M . . oA '
TanUn® 0.6 Tanu Qﬂnsma1u3qa1uﬂ1nanqu1ﬁ Tus 1 unT=UdaILa 400

29



vCC

< b U t o 4 sy ar ar
VA UHN 5 mA TﬂﬂLR’NE]N')'IYNN?I'I‘Hﬂaﬂuﬂ‘mﬂ'ﬂﬁﬁlﬁﬂ\imﬁuulaﬂ Hae a1
«§ [ é
reverse current %98 Forward current §0§@ Tmﬂiuﬂﬁﬂﬁqﬂﬂimlﬁﬂﬂﬂa

d U H . ' (u [ ¥}
a9 10 mA 5ﬁﬂssua§qn11uasnﬂ?ﬁtﬁﬂnaﬂuLﬁﬂnﬁﬂmaqﬁnimWQQQYﬁ

¥

-y Ql ar
anunau 25 A4F1T WayN reverse = 1 mA #3901 output Qﬂﬂ?ﬁﬁﬁzﬂ

s N U e
4.10 Rz UNANMUUTIININY 2.98 V

e TS

[—

-,

(] ] v - D
ﬂ1Lﬂ?ﬂuLﬁﬂnjﬂaﬂqavnaﬁuﬂmiﬂgﬂu N
's 4 o o o
nguﬂaug1m 2 -273.15 C #da1 = O K
< < !f a « P
0L HBAUTNABIUN & 0 & a1 = 273.15 K
4 [~ [~}
gmsnﬁsxﬂaau C Lﬁu K
e oNOK JHR LI -~ o o2 B
oa K o
qqnqmaunmnﬂinuaauuﬂaq 10 mvV /7 C
81 0 °Cc #an = 273.15 K
LRauan L dunTedu = 273 x 10 (10 : 10 mV / "C)
‘ = 2730 mV
= 2.73 \Y
< ' o [ [ 6 o
ingya 25 C  1UunIIaY = 257 x 10 (10 : 10 mnV /7 Q)
= 250 mV

= 0.25 V % 1y



=]

. 4 I o
nanaTidaauan K lﬁu Cc

o =2

aga 0 °C = 273 °K

i1 25 °C = 2.73 + 0.25

Lod o
ABUUN 25 C 2.98 v

4 4 ¢ o 4 e
Harlinn1Tiyagun 10 mv @a 1 ~C quﬁnﬂuscmumqmﬁiﬁw 4.3

#1919 4.3

#C W390U Vout (V)

18 2.91

N 19 2.92

20 2.93

21 2.94

22 2.95

23 2.96

24 2.97

25 2.98

26 2.99

27 3.00

28 3.01

29 3.02

30 3.03

31 3.04

; 32 3.05

33 3.06

34 2.07

35 3.08




au LU Rt Fu

. UI—IJ - ‘
3mtmuna¢m11mnxﬁu Semiconductor 1duIuUag LM 335 Az
[ %) 4 4 (v 4 4 L] do

TR output ntﬂul?qtﬁuxuaLﬁaunuqmngﬁntﬂaauuﬂaqﬁuﬂﬁunnﬁnua
: ] ' 4 - [ ¥ L) : . 1
Feldinilaufiy output niﬁﬂﬂﬂavmsqaquqmwgﬁdqu1nm ¥9  output asva
RITTERTT (TR X1 LTI RO S o output w1 TauLdu nTIMTENI19an
o < ' . 4 [ ¥4 'y <y
uiqmuﬂuqmngumaaﬂﬂﬂun11nﬂqwunae LM335 LuaaﬂntauYHQQunuqmwQu

< é o < iy ﬁ
no a@ﬁﬁﬁugsm AII90U output natula’anansadazidy 0.V 31nR21u

ar

[YRRPS 0 P % g ’ [V v - o 8 L
Lﬁulgx‘ilﬂu‘nﬂaﬁ'} ﬂsmaqnuagnnm‘m‘mﬂ'rmgnmawaoqmvxgu1wz|\mwmm

ad

v v ] 3 [ 4 «
qs?ﬂﬂQﬂugnma@maamﬂﬁuqmngnn 9N L BaINI3RN output 3rpyINw

v < @ - (4 ﬁ <
TREATIBYINLNENAT nugmnﬁnﬁugsm 168 output Jzasasidu 0 V 4

- ' = | "o " P - - Y] v .
Qmwﬂuaﬁﬁﬂﬁugim RPN nﬂ1ﬂ1UﬂQﬂuaﬁmﬁunqmwguﬂ1nuq1wgnmaq TN

ﬂﬁtﬁmﬂqwugnﬁaqmaaméﬁuqmwgﬁ

AU TBUNLARTUTUG

o o e - - [ [ 7] 44\2
Lﬂutmaqnnmqmsaqauqmngn1aqnm1u AU aulagnt nanulIn
PN ¢ oo - o v - o e ' -
n1zuan1uawwuqﬂn1mnmam111ﬂuqzuuamaﬂﬂqmﬂgunacaqnuaaaeﬂuﬂﬂusﬁau
o ¥ o % . o4 ! :
Output NIAATURIMTY LM 335 iy n11asﬂﬁnﬁq1unnssuﬁm1QQiqLﬁaqwa
4..’ -
N Hulni9RTn8u Ic nsula TaanivudUTe8Ie 400 mA azsﬁunvv—
! o i 1A — Y

uaquan IC Rznivuteandng (ANTEUAUINN space)

4.3.2 GwmdaeFoyan

a e 3 . d 04
IMNEITeANMANTI]  IC LM 335 TN output iiuugedun
4 @
4 ' o <4 o o o

LUaﬂuuﬂaﬁﬂﬂmﬁuqmugﬁn 1uaanty uasuzqﬂuniaatﬁuammﬂmuun Analog

y . < T ™ Y . ' - < v &
REUUIN YUBAINEINIERDININITU LR SR uiqﬂu?ﬁtﬁu Analog ‘vidunyy
. . d ld . t Q -
Digital LWBﬁﬁﬂﬁnLﬁu binary tﬁunw data #vAIn1y  Data Bus Wiy

4 . <4 o
CPU 1¥2N1N1T process Waziu output YUnunu1sUULﬂTaQUTannwﬁﬁu
ﬂ . . ) £

nrTudas&gon Analog tdufgqyin Digital w1711 IC 1upg ADC 0804

o : do
Liludauya e Te ADC 0804 sud 1 input nSudagnm Analog waw

32



33

< [ < -
output Lﬁu Digital (i1iu @1 binary) muie 8 bit TviwnqsFuiy

d "
¥ITNaAanNUUL)
4.3.2.1 Qmanﬁa ADC 0804

. - af '

Lﬁumssga CMOS 1u1@ & bit T¥35n19uiakan A/D BUUNYg
UTruIuA1 (Successive Approximation) A TidIsuLNsLAETRYY
A2IUATUNULYY Ladder uar® 18190115801 08U94 Auto-Zero ®1u15a1A

' o . [¥) <f € ' Pei (Y]
NIUTUAY Micro processo e Tegd qﬂnimmasaunﬂauanxwaqLanuaa
output tiuuuy 3-State Tazfai¥ 1Ay Data Bus TaaaT< I9A% input
‘4 PN v LY - o
ntﬂuﬁmmqm Analog #dN19RLUNAIINAINTRNRQQINTA NIA1TUFY  of fset
. ' . oy 3 [ .

16  wazd1u17aUTuan input ARFUUINGI9Te8TH output Law 8 bit V&

Tﬂﬁﬂﬁ%ﬂ@ﬂWﬂﬁuuamqﬁqzﬂ 4.11

-

$
Vaer2

AUTO ZERO
COMPARATOR

LADDER AND

s DECODER |
A GND © ?

ll}———4

Vee .:2*—-

O O7 (u58)

OUTPUT
LATCHES

SAR

T Iom J T

RN

$688%

O |
T od—
s-817
I-—_D‘ SHIFT REG!STER £LOeK
13
] +
' =
TS o L
s
' i INTR
4 L Fr
To—p 5
2 D .
B o—*-————.’—_
£
[} o* o
NTR CLK N CLKR



4.3.2.2 A1TNIN4IUTBN9T

11547 ADC 0804 da%vu?ﬁqquﬁqgu 4.12 n13TE9mTudUEA

-

ABUUAN LM335 T LLM355.qsﬁﬁuivmunLﬂaauYﬂm1uqanuntﬂaﬂu%ﬂﬁﬂn

)

oIt

N1TIATHAMIIAUR 11 Vie ADC 0804 ABUN1TIEN UL 7191 Hudaerianag
viudmavaunisiatianau  Ten1u3ui 2 Sussubasiu
%umauﬁ 1 u¥ui Variable Registor Tmax éﬁ?sdaﬁUﬂﬁ Vref
Tay  ADC 0804 (11 9) Tasu1Y Buffer Lm 358 n19Y¥y Tmax Lig
AWUAAIIMTIES V,, AFuEwniinas o isumdasinnts fa1ien binary
A outputlﬂgﬂutﬂgguuﬂaﬁ# bit Tezl¥AUN1TIUAVTHARAT Vref §on
Verf = (I/P~ﬁsﬂ§ﬂuuﬂaq 1 18 x Y full scall)
- astiudaeniTean 1/p LRBULYAY 10 mV. 1173 0/P \UAEtY 1 bit
- O/P-pwim 8 bit fl full -scall 3514 2° = 258 fn N
371 00000000(B) §9 111111118y Y&

< Y]
- Vref 1 5 V (Vce) 3:le

Verf = 10 mV x 256 10F2 0 b
= 217 W
Verf/2 = (10 mV x 256)/2

= 1.28 V
N o v, v
ATUUNINITUTUAY Tmax Twila 1.28 Voll
. ) ] [ o <
ADC 0804 3zniansudavaida v, Fuusvauiinngiuasundas 10 oy
- 4 .
N output 3=idasuty 1 bit
g < < . . . y ' v e
DuAAUN 2 1U%un Variable Resistor Tmin Tw3taaiE funa
" . 4 . ' o
V,. 183 ADC 0804 (11 7) A19U%U Toin (WBRAMUAATITA< output n
‘ + : ‘J v [ 5 4
{TUGU (00000000) 11Lﬁuqmwﬂamnqmnxnﬁ11naqnﬁ7dﬂ ITn1Tmiaatunis
as . - w) [ ) () 4 F=% 4
U971 Tmin IMAUFNUATENAIO LM335 wvuIeu 2.98 V 1 25 °C
“« o < < o ) -
Vie ymmnidssuinay 25 °c = 2,98 v MNTUN 4,12 1B8UI9RT
Ga¥etatvai degu 4.13
g -~ - . 13 * - -4
Tvan2937 1iluinwa Voltage divider @avninianisiugedud Vilg

Tastfdun17 129 Voltage divider Lisu3ﬂ15ﬁnﬁ de3d 4.14

34



ui0
=

ez 3k

R

] 4 i 4
%l; P\ }-I*.;{AUT,'» E

.,|}

100k

Figpure 4.12

Title
TEMPERATURE AND SENSOR
Eize Document Number rEV
. (2] SENSOR
ate Aeril]l 25, 18932 heet 2 ©

Lais 23

wiz
DBO
s vRrR1
oe3 vI— }—< = » 1
B cia
ces CLKR |42 T min
o87 AP 1S0PF 1 RiAa
ClLKd - 27
% VREF (—2. : ; L
INTR AGND ))& RS
aEroand R13 cis 2K
100
116 R16
el uUia
= ( 11k
vR2
iy, 1k

kuxs

R17
12

e

LMIIEe—2.5V

MICROPROCESSOR—BASE

AIR CONDITION CONTROL

of
‘A

S¢



!

1
Re l
IK

F2 ehri+

l 1G.71€

AN

Ny

-2 AN
: 100K

s
’ rc
Ir
(YY)
1]
n
.|”—/\/\,—-—.
WR
'OF‘

Figure 494.13

R
100K
d VS §
g
ﬁ 10
S2AK
F:.g-,:r*e 4.1
VCAV 2 = R,,/R,
v, . (R, /RIVE
= (390K/480K) 2.98
< o
v.n 25 °c = 2.372 4
4 o, v
MM V.m0 C 3sla = 2.73 v
v, = (R, ,/RT)Vt
= (390K/490K) 2.73
4 o -~
, vV, n0 °¢C = 2.173 Vv (V. 68 vV, )
< < o > « . ~ < . [V
t4B V,+ M0 C = 2.17 V. 370U% 1313991019050 Toin 9

2.17 V 1 output (ny 8 bit) azrﬁu C YU URTINANAIIATAULTEAUN
4 - [ ¥} : -~ ar -~
sﬂaﬂuuﬂactﬁuuuu BCD ﬂwntanuudWQWWWQQ (DBO) 1U?undxanunﬁwam

§98a (DB7) az?ﬁdﬁdwqmﬁa 00000000(B) audy full scall aziNafy

o~



' ' a «) v v ' - ° -

11111111(B) um?uﬂﬁunaqqmwgunlﬁanﬁﬁﬁwumqumqquu 18 ¢ U
o i uduu 1 ud ]
35 C quﬁﬂﬂusqmunmqqm,ﬂﬂusqmun V,,(B7 6) 189ADC 0804 uwazAn

] - <4
output Niiluiay Digital §ea 9195 4.4

umadl (°C) |ursiuiiata (V) [usviud V, . (V)]O/P Digital (HEX)

18 2.91 2.316 Co12 .
19 2.92 2.324 13
20 2.93 2.332 14
21 .2.94 2.340 15
22 2.85 2.348 16
Y 2.96 2.356 17
24 ' 2.97 2.364 18
25 2.98 2.372 19
26 2.99 2.380 1A
27 3.00 2.388 1B
28 3.01 2.396 1C
29 3.02 2.404 . 1D
30 3.03 2.412 1E
31 3.04 2.420 1F
32 3.05 2.428 20
33 3.08 2.436 21
34 3.07 2.443 22
35 3.08 2.151 23

4

AUTIRY Vv, naqudamamnﬂﬁﬁumﬂiﬁo 4.4 wtRINNAUNTT

184 Voltage divider nﬂeﬂu Tmﬂﬂﬂﬁnaq vt quxﬂaau1ﬂm1uuma amﬁnu
UAREAN Vi u?mnﬂsaUtnausﬁuamunuﬁﬂq °C uan Taatﬂsﬂulnﬂnﬂﬁﬂﬂn

<4 '
Lﬁu C QWﬂﬁunﬁjlﬂTﬂUlnﬂU?ﬂaﬂﬂaﬁuﬂmiﬁﬁu LB LI1T6A output

37



-

X ' '
3101 ADC 0804 WA2N output may ADC 0804 xanagny Port,B 1pv IC
g U v « . ) ﬁ

1ua7 8055 ?oxﬁu Interface {QUINTIH U’ Port B 1310 vuatnilu
. 4 o d Y -
input Port 1Wa¥udn Data mav ADC 0804 L¥AM Port wuar CPU axFu
' Xl 4 . ' v

@1 Data ¥WN Data Bus Line 1wati1n19 Process ®IWAZTIW output @y
d . 4 : e o
ﬂTﬂﬁuﬂiuﬂﬂﬂuﬁLWﬂYﬂﬂ?UQﬂd?%Compressor LR¥AITULTIUARN DD TE YUY

4 -
tevavdsuainad

< ' ’ - < v '
ﬂsﬁﬁlﬂQlﬂu1a?1 21U DA IAUNAYN N1 71789 uiiu asag1uﬁ1q

L ]
o ' ' ad © N . .
18-35 °C uarangeganay Qmugun?ﬁaa 35 °C A1 output Digital
! o Yy t H LU g
(HEX) @74819799 4.4 ’inany 23 H ?qnﬂgqqmnaﬁ ADC 0804 wINIanY
:'.l- - 1 ¥ - 3 JQ L4 [ ¥ +
FFH fiununats 256 @1  (2°) 00H v FFH asuunnmuadﬁﬂm§o§ﬂ1u§n1ﬂu
. u ) ' < V- ) P
aﬁtﬁuﬂ301ﬁ (wIaeaan T R AU A A1 1a ATUUL T19981UITa L1 Port
- 2 . [ 1 AI o
P7 189 8255 wu1T¥9Iuth TAsrnT#Liu Input FuAn SWZ neafy Vee
A PR . ' Ty 3 [T | o
WIRARRINTINN TN R34 fiDAUNITND LA SW2 nﬂnuwnﬂmxﬂmqu1ﬂ1uqunq
1Y) 4 v IS t L #u
VUAENLIURIUDIBY CPU NIZAASNINITATIRFAUAIFAIIL TS SW2 wIateaas

A - []

Remote control NIMRIRNEATAY SW2 iafiuadn  Port PB7 qaq "1

[ ' XY '
CPU ?stﬁﬂaﬂtﬁuﬁnﬂqs OFF umnﬁtﬁu "o" uﬁﬂﬂﬁﬂlﬁuﬁﬂﬁﬁs ON uav

ﬁ - v v < - - Y o - <
SWZ2 LUUBUUNAAGLA TN Luaﬂﬂﬂﬂﬂiﬂwuﬂﬁuudﬁﬁnnu Qzﬂn 4.15 ydsznay

4.4 DISPLAY
<
InuaanliaszunTy 4.1 ﬂwﬂuamewau?auamqanﬁqsqzuananﬁQs
. o~ 4
IMENMERYERIN
' < d v
coppressor ag?uﬁﬂﬁdsﬁﬂ ON #78 OFF TNRUBNAIHENADA LED

(D2) ©1 D2 AAd91Y WRAYT1 compressor ﬁﬁqquxwﬁnsqmwgﬁnav%acnmz

A ' aad u ) o ' . .
uuﬂegqnqwqmwﬂunme1q uaznl D2 ey &A421 compressor wqﬂﬂ11n1

k]
4 1

<

| 24 . 1 o + ng
OﬂulWiﬁsqmﬁﬂuﬁﬂﬁﬁaﬁaﬂmﬁaﬁlﬂﬂﬂﬂﬂﬂ%NﬁQﬂﬂﬂﬁY% (ggﬂ 4.15 dsenaw)
A1%N17¥017 ON / OFF Ay Compressor 3¢1a’n P1.0 (17 129
80C31) TIINAT Data output w1390 P1.0 TN THARSHEANIETAS
1 (Y] - v o o) et ' - Ve v
Compressor (D2) U 3IeaaviA2IIUIIWUSNY ﬂwnt11mcﬂﬂqmugu11nunwn

b 2
a11@qquﬁaﬂuﬂﬁnavqmwgu?unmzuuq

38



2

vGee
T—Seoment »x 4
1110
Uie 2Q 5 P1.0 D2 pIA>®
rat 2 2 al - compP
Pai 51 1AL fhg " = a - 1.1 D3 o
ooz =i i : e
P 4q
a3 2 1aa 1va [-le 4 1.2 D 22 L
2oz Him: : P13 08 hlos |,
has 2{ 23 2v3 [—= = Y Pz 06 RlAn "
o] 204 2va = 2t sB.
gg(} p ég cod co2 co3 cod
pcz2 N TICTZA3
pcs EK\J =
ca
rés = .
PC6
PC?
S PORT vee
.
uiz_ lye .
o bk
2
N 5Hn 3 p-2
\ - 8 a4 p—g—
-1 C = pP—f—
1 AN B FORT G0TE L S e——
8 _Jeno & BTG
=4 BRIV Jme———
L L \PS
= 7ALS1as

Figure 4.15

-

MICROPROCESSOR~BASE AIR CONDITION CONTROL
Title
: . CIRCUIT OISPLAY
Bl xw PDocUmant Number EV
A DISPLAY 3
ate BAerll Be, 1S5S Bhawt = =Y &)

6¢€



=4 o o [ [ [
RIINITIZAVYAAN  (WARNNTEINTAIINLAN) A2 I2DDINAAN
(speed) a3zdaasfiu 3 Trduns Low speed , medium speed U’ high
3 o - . ;] -
speed "3 3 Jzeulryd Indicator i1iduvane LED na D3,D4 uar D5
AIUARY T80y Low speed asdaaéﬁu Port P1.1 (11 2 80C31) 9=y
Medium speed 3w aaéﬁu Port1.2 (¥1 3) 3@y High speed 3z

. 4Y v
agnu Port P1.3 (117 4) uazniiavmas  LED Nn93 ¢ Common avy
c Y v do < < o
Ground NITURANWANDIAINLIANE  [eRududiud TANATNAILANAIINL TIWAAN
J . < .
TU2937809 Driver Fevzuanaidatrzwiaun1sadung Tuusansas Driver
d J
1A 78v¥ 202 (Standby mode) 3w 4.15 LED (D6) 3w
4 (. ) v
WAAANT2E Standby 1NANTIWIASY THULLAETNTR TN IRATU SUNE
4 . =, Tk
118789 Standby B DG AAFITIY WAL LHBNR2  Remote Control
" Ma Wos o N
anneiy Power .On waae LED Standby %3z@u waz’zduian nsnwivaada
."”l’
Breaker ({H3 18 Wiy vNa IR T UL)
‘ < E [ ] < o W <
uﬁnvﬂ7gmwgu Tﬂaﬂnm?z1wuamqnwnaeqm%guﬂﬁnmavm (sensor)n
Ill}ﬁu o < o L v ' -
8 uAta LUuG21Ag I 10 FBINSA Lasande wminTiuda smitanavaunad
o ] ] r's
Aa °C NIY 4,15 U339 TALS244 uar TALS145 ApiINag Luad
74LS244 aziiu Buffer wuav 74LS145 asidu  BOD to Decimal

- [ 48

Decoder nﬂsuﬂﬂqdwgmwgﬂﬁnadwenﬁeﬁa L3angA T2 saunnil ANG91ITaan g
$ 9]

. d o . - [l lld
N6 Function key n Remote control 31niiu CPU 3=zn1n19138na1L0n
o - ¥ o o <4 ' « .
meﬂﬁqmﬁguﬂ7Qﬂaw§muﬁuamqn 7-Segment LWALRAINRAIIFINITONILNANAS

< LY e < ' A -
tdaguaIvatla ?onauanazuamqnﬁQmuguuuaﬂaﬁn Data Bus uazaann

IR

Port A (8255) wuasf Port C (PCO-PC2)  iiu§9 Decode winmas
7-Segment
- '

Uaavi a1 T- Segment ﬂuﬁﬂﬂwaﬂm“ﬂﬁﬁﬂuﬁ7n1ﬁuﬁﬂﬂﬂ1ﬁBQlQﬂﬂ
ulin11aTganaifan  Function key 767 Remote control Lwanawtawﬁ
wBn e Tewant iy ﬁunq uAf n1TuenLie TaTueastSuan o wNnIn

. t P v L YA 7S *
23.59 N1T119IUBAYIIR138T1AINUREN RTC T 1ana1 TR ITULUNA BUA Y
. bd -~ < ' . < =
Ta8UNALRIINRT RTCREUUURLABTRV1TBNDSUNI 1IN TR L AT BT LR N
' o . ' < ) -c.ﬁug
AL REAL R L TR IR T EICE £ KL SPHE FIEETE: [P PR N PR B

as - ‘
wavniinaTidatadag

40



4.5 Driver
< : Ju
Driver i1iu Output ANI9ITNRY (37071 4.1)3v1 dusunia
’ [ Lo [ % J < (¥
A IWRAUIVNY Compressor UATHARY (LURIUAIINLTIVASWARN)

o ¥ o
Runay Cconpressor ﬁmmﬁmnﬂduqudQuuﬂsmaﬂu Port P1.0

: ! ar < 44
49 Jump 88fU2937 Display 7. LED (D2) t¥af P1.0 (31 1 mav IC
dl 4 . . U‘J.u 4
80C31) tuaﬂﬁtﬁu "1" (5 vde)n D7 uInTru® R/8 NAIMUINAIIANTEUAN
‘ 1 v a du Y v [V}
1naw1u1u1wtnuﬂ1§qqanm1L#auTaqnnqua@qznw 16Aa 50 mA 69 Opto
. *« o W . [ . 4
Tsolator (Isol) M191UNMITY Q1 UINTEUFINITRIWINERY 11978 nmA
[ 4 L . vd -r
GATE fiumn MT1 =il C16 wav R17 @aasauiiu Damping 3iaailaviu
4 w
nﬁitﬁﬂﬂwﬂ?uﬂaonﬁi OFF 1®83 TRIAG ®&7% R24 Uuaz C17 iwataviy
i VY 4 ’ . Kl J
Spike 31nn19n Compressor On thsuﬂixuﬁnizﬁﬂnagnmznuq RUER]
- » - 4
Laan opto-Isorator Lwiwzuan1Wnisuam1¢ﬂnnTsuaﬁan1ﬁaanaﬁnnukwa
ar < Agl B} f v‘\J‘h‘ .
ﬁaqnuﬂ11uLﬁﬂuﬁﬂnwzgnmﬁuYansnune CPU 80C31 uqmaunmnt1un11nﬁ

.,' (¥ 3 - (v ¢§' .
NIUIIN 0 %ﬁﬂﬂﬂ?uﬂiuﬁiﬂﬁ1ﬂ71?3Uu7ﬁﬂu 0 uar TRIAG A8TulztLTHUN

U 24

< o @ - ' o & U [y £
ﬂ?zuﬂtuﬂuTQﬂuNﬂﬂl1N?Wﬂquﬂ LU IUNININURINRASNIIAY A157d qﬂnsm
Vs -
Solid-State unw Relay azunigurnaeniTa19ananiafudis  warusn
&2un1v9 DC iy AC

< [V <
qqﬂzﬂ 4,16 ?skﬁu1ﬂ111ﬁﬂ7ﬂﬂ1uqu Compressor RRBQQUﬂN
\

-« o “o o .

o -~ o < -
waaNIT LHANBUNY Qﬁtﬂuﬂaﬂﬂﬁﬁaulﬂﬂﬁﬂu qa7127an Compressor On %73
t >4

off qzﬁuaéﬁuqmw

Adu o ¢ J o st

analIf(sensor) IMUAIUUANGRINIAY QmﬂﬂuﬂﬂﬁﬂWY%
1 aad w a9 1 «43 1 | o . kol

pa1vls ;ﬂqmwgun ?QﬂﬂﬂﬂgﬁﬂQﬂqmﬁQNﬂﬂﬁﬂﬁ1i 11 P1.0 (317 2 paw

: ] [ P f
80C31) ﬂﬂﬂtﬂu "1" D2 AAFIY UREAINITEAAIVANRIUTAN Compressor

]

-°»

. Qdﬂ . t v

. ] do o 1w £ <
ﬂqﬁﬂulﬂﬂqmﬁﬂgﬂW11ﬂﬁﬂqaﬂaqqulﬂﬂﬂquWﬂNﬂmQQWYQ (Bm“ﬂﬂﬁﬂﬁlﬂuaﬁ)

Y ] ]

. 1 4 1] -
11T%AIN Port P1.0 ﬁﬂﬂtﬁu "0" D2 AUNAEINITEARUANRIUNDS

1, 1

- . [ 3 .
Compressor Off n11# Compressor nganiey

& o 4} 1
. f/3Uwsa2 L 3IWean  (FAN SPEED) IMNIUN 446 d7w input

Y . 'o. S, v, - a
1899937 ABAUINRT Display 3Iean inputNi@asnani1TiURguaiant 39
1avWAaN (speed) d@2BAY 3 TrHy  AB High speed (P1.3),Medium
speed(P1.2)uar Low speed (P1.1) Z9n17%H1494  ON\OFF T¥winnns

- -~ ] ord .
Lﬂﬂ?ﬂnﬁ?uﬂﬁnquﬁaﬁ Compressor ﬂWTHQUQNﬂ1WNLTQﬂBQWQRN ﬂsﬂﬁlﬁu

41



|20 W0

[o3:]

iNg 149

D10

—t

iNa 148

R22
AN
T6 L2W ; . CINE_ae>
alL 39 1.2W
: TIC226D
1 — i ci17
. =3 T 0.1-630 \
NN <T2HP L ]
330 1.2M
R2S
S6 124 R27
39 12K
oz
0.1.-50
ci18 |TIc226D
[ 4
stl ci9 :
T 0.1/630 .
ANAAe —EAN"TOH]
R2g- 330 1-2uW
S6 1.2mM R0 -
i ax 39 424
czo'rxczzso .
1 cz21
R29 T 9.1-630
FAN_HPEDITN )
330 1.2
R31
56 L2H ;R33 o
aa 239 1.2M .

0.1.-50 TXC226D

<23
_ITO.l/63O

Figure 4.16

MICROPROCESSOR—~BASE AIR CONDITION CONTROL

Title

DRIVER OUTPUT '

Size Documeant Numbwr
-] DRI VER 2
ate Apri] 35, 1532 5hewt 4 of

37



< ' “ L . Y] -«
WuU Manual ¥3a Auto nla eanueaIzLaenTElu Function fisanuuy

-

[ ') < & af, 1« <y o
Manual Q2781970 WARNILANNANAIINLTINAMUA L NINESTILY N1 UREY

- [ . < [ ) UH
uwUR9A2INLT2  t¥U  Function Lﬂu Manual nvﬁutsawmauqsaé1uszﬂuu

ade o )

v < W ' < 1 W - a4¥ ve
ﬂaBQHNQqﬂm“QNﬂm??ﬂq3N1ﬂﬂﬁq iTaua8Enn “?Blﬂﬁﬂﬂqmﬂﬂﬂ naN{Ineu
9

- 1 ] ‘< d .
“apea LED (D4) Szaad11 umﬁﬂtﬁuuuu Auto (eTNUNITRNTEALUAINN
-
i {

»

(3 ar < [Y) 3 1 [V 4 - ~ [
L TIWaRN) ﬂ?WNLTQﬂﬂﬁWﬂaﬂﬂzﬂuﬂg THAULANA T navqmwﬂu G330 Dy

SY < ' v
UUANNANATLS (aﬂuﬂsnLﬁaﬂuuﬂaqnﬂqmwQQQQﬂ Remote control ) @au
b L]

! ¢ < o & '
Tﬂ?uﬂiﬂﬁﬂﬁizﬁnﬂQuquﬂﬁﬂﬁﬂuuﬂﬂﬂﬁﬁﬁﬂﬁgmﬁﬁaﬁzu 2 Trauen uanaiy 1
Au Y - v < 1 «4:_’-
neII6 (qmwﬁuﬁawwaqnmzuu) NﬂﬁqﬁﬂQWQMMﬁNﬂﬂﬁ

4
44

o el L
hae 2 C a1 nﬁqmwﬂn

LY

) E 7 F=9 . !Jd t 4

A% 2 °C  3=hiaTen Port  P1.3  aAaiiw "1" 7 LED (D5) ma9
4 [y
n eed (nmsﬁ

1 < « bl )
Display A0F719 LAarAlNNLITaNHAANRINTEGY High

e,

- ar U

5 . 1o '
Compressor %Qﬂﬂﬁﬂuagtuﬂﬁﬁﬂﬂ qm“ﬂuﬁﬂﬂﬂﬁgﬂﬂiﬂﬂﬁ

sSp

4:’- t V) )

ne9ta) AN
E ¥

av < . 4 o - v ' o < ’ ° <
qmﬂQN“ﬂﬂkﬁanaﬁlyﬂLﬂﬂﬂﬂﬂﬂqﬂﬂQYQNﬂqqﬂquﬂuL“aﬂ 1 C 7 Port
S ﬂ " ﬁ "ot o b o
P1.3 #antidu "o wat Port P1.2 tiut "1"unun LED (D5)au hasn D4

t . (% [ s 4 4 5 [ |
AR IIIUNUNTITVRI TN L TIDAINARN LURAUNIN MediumUasaaan Compressor

o e Ve ) av - a1 A S\ XA v -
ﬂqn1Qﬂua§n11ﬂquQuﬂaq AOANEN  UANAUNINVRINGNTIIEUNTT Delay
P Y] o 9] ) | - o e R
178120 5 ¥ 1WaATlYM Compressor NI1414A2AN 5 AN ﬂﬁwqﬂnﬂanqwu

20 =)

< ' o p
tud Delay wauty 5 %17 N Port P1.2 ﬁﬂﬂtﬁu "0" um¥ Port P1.1
o ﬁ . < o PN} - s [ o

a1t 1" N LED (D4) @y Uah D3 A fF23719UNULAREAINNLIINASHARY

X 4 o
tdagunInIsny Low speed unu

4.6 POWER
] 4!}| E¥) o

WAREATIAINIT NIRNRIINIABINITUTIAUNIZURRTY +5 Volt

ﬁ . -~ o r'd ] [ 73
tduluy Single Supply ealduan Ay nv12u LAREINITAINT AD9N1T

as “~ [y} r's

LADETAIWT R TG IIRBNTY IC Regulated 1ua9 LM7805 (U1B)
d‘ - - ﬁu <§ v o o
mwugﬂn 447 # C24 way C25 LduR NI MTUNWUNYUL T8N HUMYENY

[ < [ ¥ . 1Y) . LN
ﬁmmﬂminﬂqumﬂqqnuutnﬂuﬂuuqsLﬁuaﬂLquﬂﬂunwﬁnWQWuﬁaqqﬂﬂimwmwawm

U

TaunaddunaqﬂagaTﬂsun1uﬁiﬂ N17808 T9auIWARUTY Tranformer T1

310 220 Vac NALiUW 9 Vac 68t iafuaeas Bridge Rectifier (ualh

TauTedutWATe L% Full vave Rectifier wmwiamas Ti 7% 500 mA

43



CIRCUIT BREAKER F1 S00OMA vcC S wvdc

[ D11-—D1a
<4
220V ac ey [BpE- ]
B VI o VO .
N
o c2S <26
47016 | 22016 O. 1uF

FiQure 4.17

MICROPROCESSOR—BASE AIR CONDITION CONTROL
Title

SUPPLY CIRCUIT

Ixe Pocument Number
A SuUrPtL.Y 2
(-3

Oate BApril 25, 1992 heet & of

144



45
. - - ' [ : i
T WA IWBNILINANTEURIRAUBIAIA19T6  RIUN1eDe Primary vee T1 &

Fuse F1 dﬂagnTuaélﬁuﬁﬂﬁaeﬁun11 Short circuit uar Over loard
. . o 4 | ' 2w
Circuit Breaker Hiwsida/la WU THALINITAWANULY 1127

(No Standby)uaraaiWiwnn1TaT123d2UN39L48N19 Hard ware itnetazas
4.7 Remote control

WTATve U ¥ Remote control lﬁuﬁqnququnwstﬁan
function WAEN1TAAA
4.7.1 auﬁﬁu Remote control (Wuut3ds)
§Qdﬁﬁmnae Remote control qsﬁd?uﬂsznauxﬁunﬁnﬁﬂdaé 2 duds
1. @289 (Remote transmitter)
-~ . . 2. @727y (Remote receiver)
s, daulTEnaufinetésn tudialanaeintavdy aaudeduvni e

e - z
dauuﬁ45uwﬂs1mﬁqmaunmmﬂaq PRI

. P ] [~
lﬁuaﬂuﬂqn1udﬂn17nuaqLnuYﬁ

< -
- LAUNINTUAINIAIARIEAINLTY 3 x 107 LuAT/uAn
- INANITRENAULASHN LUB AL FILE
< ] 4 s
-  HAYHEINAUNTHYS NN 720-1200 UITUIL UGS
v ol N SO o
aﬂnqmauuandﬁﬂmnaquﬁoﬁuW1t1mnnaﬁ1u§? URSDUWN L TaE N
[] . - - g (] ) v v 1 0 - -
UMAIATLUATEIUAIDUNIL TAUBENAIBUNANAIETY  UNA AL HA DB AU AI DU~
4 o [} t ¥ o o H
LIANWUN UL B BURETE S 136195
< 4 < o <
- wENAUWILTANLARRINUAN T AN L AN
< 4 4 <4 o o
- UANBUHNLIANLNAIINANTLARBUNTAND LARATEY
4 2V
- WFNBUWALTAN LR TUIUN N TWH A
4 dﬂuiuqmanumnaquﬁqaqut1an?ﬁu7aaﬂisuﬁm 950 #ATULHURT
< V. o < < o wa .
wazauvavntdedenantddn Aatd LED auwﬁsi@%eﬁqmﬁuumﬁﬁaﬁuaq

- 4 [ ar 3
auwﬁLimaanuﬁtaamduuuﬂﬂisuﬁ



4.7.2 N19N197UD8Y remote control

[V v da
fi

1uqmdqﬁmm1m remote control A¥IFNITHIWATN mod

(v 4 U Q'a d Vv -
nUAANES 7 AmudIsNIN 1-2 KHz twadaatunisdedunginbuiat e

o ¥ X . o4l A ' ' . s v ¥ v o« w
TUtatnan niu  TIWATNITa1Un azﬁﬂﬁagﬁis?ﬂﬁs ANUDIIN1TRIFY
E 3]

< & (YA s Al o o v X A w
eIl Teaanty  aeanIdNWaTYIEINAzauluaantUals  Tes key 1%

o - Y¥auo ¥
(UTATIITIUUNRIY

Control Function|Receptiion Code
TIM.ON 45H
TIM.OFF ' O5H
- | TEMP 41H
CANCLE 61H
ENTER 65H
(=) 29H
(+) O9H
YunﬁidoﬁmmﬂmaaniﬂnﬂuﬁuwﬂLsmﬁ wstﬁunﬂvdﬁuunaz%e

- w - o X [ ' LY RE ' PN d\_
1A7Ud Teg(TL1a1TUN1TdIUAREWAT UULBUAR Uaslan key code uutil

BAUETYY
[ o a $1 v ¢
ﬁ?ﬂi}:@‘a’ﬂﬁ(ﬂfn'}ﬂ!ﬂ%ﬂ']k?ﬂu 1% RC-PRE AMP tud9 UROO18

L 54 g
Z9n18uf2  RC-PRE AMP 1

Vo

. o a
%quﬂ1ﬂuaﬁuﬁsaﬁunﬂﬁinﬁmmwmauWﬁLsm?m

ol

} 4

. < XY [V s e
REH2937  filter @21ud  1-2 KHz agifay uaetdiviNgs 5 V n19%dn
Ll [¥) ) 3 ]
HIARBIWAUVTG  CPU  38929%7020ANTATEAIN  HABIIRTNINUAS 11D 8 1
. k]

package Az@INiuUnITIEIIL 5nvmsﬁqgﬁ 4.18

46



UROO13,URCO016.,. UROO24 \

RC .PRE AMP

80C3 1

vGcC

Figure 4.18

MICROPROCESSOR—BASE AIR CONDITION CONTROL,

iTALtle
CIRCULT RC.PRE AHP
Sixe Document Number EV
A RC——FRE AaMP. r
ate nRerail I8 19372 Eheet of [

iy



4.7.3 n19Aa RC-PRE AMP #y CPU
o < o X of 3 g Ml
?1n§ﬂ1uﬁmmﬁmauW1t1m (¥ supply twWay 5 V #iu nIun
R V) . o . a ¢
AT INITATUNITUINITE 91U 1?uﬂu§ﬂﬂ?ﬂﬂu (CPU) ?eﬁauwntaﬂﬂ
é . USQ- ‘l.l « @ e -
?nwasnagniu (TX,RX) @3uuINdu1T09897 Rx LUuT TR UWA
L3@ ﬂﬁﬂﬁﬂ RC-PRE AMP Yﬁiaﬁmﬁq KWa¥NIN1T set register mav
a . . ‘ud
80C31 “MTudnuqm  serial port Wuy Aynchronus 8 bit uaelyiiu
g - A -~ e -y ¥
Uty Auto reload %oﬂunﬁitﬁﬂuiﬂiuﬂiu LYan1ITudanududiL9a 1

< < + . v . * .
1435079 polling ¥a¥yyia Lu3E2 1T TUNTNAUA U015 polling

e

1

& . < o o v o
nN171¥aa198y register ﬂLﬂﬂ?EBﬂﬂUﬂﬂiinammﬁmauwﬁL?m

-SCON = 52H
-TMOD = 20H
-TH1 | . = AOH
~TR1 = "ON"
'~ . L 54 ' .
scon : 11U register ﬂanquwaénagnsu 1ﬂaxﬁm1nagﬁu1nuﬂ

o . [ A : -~ o L - ¥ 5 o
1 dansuenaIINIIIuiYe 8 bit UART %un1muam71namtQMﬁunﬂixaanma

UL 281

< ) . - 4o o o
TMOD : LYu  register ﬂ1nquTMNQm?mdtiaﬁmﬁun iagLra
< . ) do o o o
Mitdunisivanruia - 8 bit @8 auto reload ne2VLREHEITUL 2R
- o Y < R 2 ' . 4 . ' o4 @
iag’ld TH1 LAYAINEST Lasazagldn TL1 (nunNnassnt L na
L ]
- A el < TP
overflow @a gnuntﬁu 0" Y“ua
< P < Y o ¥ o e e . o X < 3
TH1 drduatnuAINGNTId NI UAMIY  Tagtuiaitdy  AOH T9ay
« F3 &7 Y) L} o 1 - t %4
NTIRTWITOIUAIBY GIASTQU IR L a6

TR1 DLEAAITYLIRTY 1 (VinIvau

» b4
register fiv 4 uestdetInaubunaun11i¥en  serial

4 L % . v [)
port twa’si CPU nﬁq1u1ﬂ1m31uﬁﬂmﬁ1

48



<
unn 5

. e s
MWL TRTAaUINTR L asTe1UTE NG

P v . Y} o .
Tuunn 3 L7ﬂ1ﬂaﬂﬁﬂ,uasnﬁﬂdﬁulnﬁ7?ﬂn TEUBATIINISIUD DY
4 o v B s .
taTavlTua nIdL a0 waazznqnﬂsnﬂqﬂunaqssuu LU Compressor
. « . ) . . <. 1 o
qsnnwnuwiawqan17nﬁqﬁuﬁ1q1nu Luauqmn11nﬂewuuasn1unﬂ0ﬂu1nunaa
' ] | - .;j PR A 'y .
qwns1a1w1u1ﬂaﬂﬂqm1nuﬁnﬁﬂnﬂwquas17 ML HUDEIvENINRE IN1INN
' o o v < ) .
QUL AEnau qqasaanuuum1ﬂ1ﬂgu1@uﬁz1uunn 4 \511aanK waenialy
L v e e . b - L Y |
L8193 Nuel Microcontroller Qﬂwzudqunanqu1ﬂaﬂﬁq11 IINTEUY
4 ar 4 o« ]
Lﬂ1aqﬂxnaﬂnﬂﬁuuuﬁsiumﬂ%q?ﬁmqqmnﬂﬁuunnaTaﬂs nwa?unsijnavtuaa
L [ ¥] 4 - L LY o
HAINUAUTDNIDRNLARD Lﬂﬂﬂuuﬁaﬁmwugmwgu THEIWIT0THR16091LaY (LAY
. <4 ' . : N
binary) -L#ad9A18n192 1%y CPU 16 FerasTaTev unly IC LM335
ﬁvu' .; v - ﬁ o ]
l umaaﬂqmwgu M output ittunseduna 9 Analog uar9¥d IC ADCO804
IR R T Analog L1l Digital wa2un #7172z navde Digital
H!Juu d. L %) [ V)
UIMNUAY CPU  LWaNnInN19 process URETH output euRavnqg wwugﬂ

INRT 4.12

< 2 ;
1789  Mode PBYI2a71 13707937 Real Time Clock ?ouag
r's : 4‘; -
TUuaIA ANT-32 Ua7 T9INH1d9 Remote Control 5 Mode Key Miaaniu
1 -y ' - 4 :’- : -~ ar
nﬂﬁuaaqwaqnqsgmqaquﬂanﬂ LEEEECELRS EEBETHPUERE YR TR R T8
1] L} <o [} d L] 1
Tﬂsuniuqsﬁﬁuameﬂﬂqmwgﬁag TN 7- Segment TuuFava1129L281
[ ' <, ] Q}o *
yAdnanay umuﬂﬁﬂﬂnnWQﬂuagmaam TRUUENNINITAG  Mode TaYLIRA
‘Ju t 4 4 LT ]
N6189 Remote Control CPU WIRNNAETIVMABDNNILFANHNATEYL 28 IR DA

-

d -~ ar . -
L7aNNasA1TSURIYaNAAUNTN 61 80C31 ¥ Function Wview
L) 9 .
4 or (=4 d Q‘ H 2
na’wmsaw%’agaLﬂuunnmfnwnm RxXD (11 10) nn'ma"m’]‘smﬁaﬂ‘lm;]u
2 v a4 ﬁ o € w o
Port zpiunieavisiiu Port BUNINNITIUNLA n#ad9 Remote Control
< < | ¥ [
t4BL31na Key e Key wuv 321y output L duRg Pulse aanuﬁzﬂ
- 1 ] d [ o or -
LUUNUNY (W6RE Key Eﬂuunnaqﬁmmnqu1utnuaunu)uaznmqﬁunsa Remote
. o
control Preamp 31nIn178818uazIN output $31NBY RxD w89 80C31

4 [ . vy . 3 o [ ’
tNBA? Microcontroller 7nﬂWRQQ1nﬂ1ﬂ1uqu w?aunum111a30ﬂ1anﬂds

49



v 4 v 1 - :’.’ .
NUINITNADIINN 2937 Tempurture & sensor 29395 RTC IINUUNINIT
v
v i .
Process @1usumaunny TUTuNIN UWRLIH output 1dn1937 Driver,

. 4 .,
Display Lwanﬂnﬂ1ﬂ1uqudﬂnvznaq output uarud§avwaniy 7-Segment
i

4 v “x b 3
Lavviaaa LED LW':]'[V]%W NTILININTIVOIAATIT DRUE UK

g : <
A77A2UAN Output MY AC 32iWuI1L31TWAY Logic niiu

W IRURT9Y d1T0AWAUNINTY AC 1@ ¥9A1  Logic aztéann Port 1

- s H
18Y Microcontroller ﬂﬂﬁu

P1.0 ﬂqnqunﬁi ON\OFF Compressor
P1.1 AIUANTH Fan Low 1i197u
P1.2 AIUANTA Fan Medium 1197w
P1.3 AIUANTH Fan High 147

% P1.1 - P1.3  a=Ndn12e "1" w1and1 2 LINE 1344

N # » duﬂ
RRERIULTAIHR L U6 N

P1.0 Compressor on waaa LED(DZ) e
P1.1 Fan low 11914 waaa LED(D3) &a
P1.2 Fan medium vav uvaaa LED(D4) aa
P1.3 Fan High 11474 waae LED(D5) &a

* P1.1 - P1.3 3zUdn12e "1" wannda 2 LINE iy
% v
B¥AY output Ny 2 aqwiﬁqzﬂ 5.1
- ﬁ ‘i o -« ﬂ o ¢ v
80C31 1 uQUn1muan WD L umqguanaﬂqnﬂ1ﬂ1su1awan11ﬁq
2
qnu?ﬁnanunﬁﬁaﬂTﬂiuniu ﬁaTﬂsunsuﬁowuquaﬁﬁu EPROM uat CPU
- 0w @ . 2 <
ALAARDUBNAIIN EPROM 628 Data Bus T99¢T¥ Port O tiu Data Bus
. ’ o
8§24 Port 1 (P1.0 - P1.3) Lﬁu Cutput Port nnauqu1027naqnﬂﬂ
. 'd [ v | Y Y ‘t"
Driver T Compressor Uaruaas! 2 Speed WA TRATTUE I IV TR UMY
n.'l [ )d
¥a9A1A, Display @78 iiudla LED (D2-D5) @dau Port 2 %01 iu
4 . - o e . ~ 5
Adress Bus LWANINITLABNUREAARNBNUNAUIZAIINIILAE Port3 11Uy Port
< -~ . . < w 1 rw
WIAY ADUENATITNINIUAN Function Wiy nﬂsiuﬂwuasnﬁﬁdqnﬂnagamwu

(] X tar ) 4
Port @149 ?uagnu Program Z9asd adurauunn 7

50



vCccC

3 10K
4 x Reack2

P1.0
Pil. L

o2
D3

—

PL.2

Da

PL.3

[==1

Driver Circuit

CPU circuit
CANT —~32 Board)

Figure 5.1

L

COoOMP
Fu
Fr

FH

Diswlawy  "Circuit

ixzeDocument Number ‘Tﬂgw
A
ate Apclil 20, 135ZFhest o

1S



-
iUnn 6

uwuﬁenwsﬁwoﬂunaqssnuaaugg

A1T1fuLulY  (flowcart) nﬂiﬁnﬁwunaﬁdquﬂauqu

. L X o2 o a < U
{UTan1e71y Lt au M NS THANREER D f IR} tdunu

. - g'l . o g
aaunaNAIFIIuNTUTungy ﬁﬁﬂuuuﬂau
P

f]

d e
LWRIN

]
AuHY

52



SXARYT

vaRThom

POoMER Sii_.

(Lo ¥ L

POMER_ B F XY ER
—— T g v

=T I

BXAre DBWY

WS
L
¥
oo
BT AN BWY
DX SPILS Y
T XMMER
~NO

LN D>

T X PR
TIXMER OFF

DISFLAaY

TEMPRERAOTURE

W I

—

DX S ELA Y
T X -

} .

kLl
LN EMEPT DU NP ER

DEY.OY COMP .

ceOrgm"
COMPRESSOR .

v

8T
Farn S¥PEmnD

PRESS REMOYXIIE

rouSH 3 rrnn

TO SUBROUTINMNIE REMOTE COMNYT ROK.

-

S KX
Farre SEPEXD

.

e O N -
COMPRESSOR

+

= i o
DELAY BUNFEFIR

I




n

SUBROUT IME REMOTE COMNYT ROK.

L]
~NOo <
— FREsY | ~
N
. NO
. CMNAOFF UarLum
53 1V MO
X .oFw
vEs
SEX ST sxx
T.oMN JvarLumx T-OFF uvaLum TEMPF VaLumr
r
C“ng‘ mo
wii ¥ Er
vES
5
sxx cLEaRr .
varLum varLuE
. +
TO MazmN




55
]
unn 7

4
1IUNTHUNANLATBIAINAN

< ¢ oY . - oo 7 [ R <
N1IN398N1°1M  microprocessor UYQUANIUTA IzEDINANFILUD

v (] ]
M cpu  II1EABINITUABUDLTIABUNRY  WATAININANE 9 @RvIINiN

ol

< 1 Lo < 2 -~ ] W ar : . A
1980271090098 LA TUTRNTHREUAIENUDINARIAATEIAIENY  TITATISTUN
v
s’- < 82 .
Tdsunsud sy EAN L DAURIEATH assenbly #8v microcontroller
: o o Y Y]
AIENa MCS-51 Tyf2 80C31 a=t¥n1uiay

. < ¢ v e 1 ¢ ) t [
main UqunTdtduguvanTug  Laryd sub TdTUATHUEREEIU

[ 1 < o XN
Lﬁud?uﬂaﬂ Qﬂﬂgﬂuﬂﬂﬂ@u



8051 Cross-Assembler (1.3)

0000’

F800=
F801=
F802=

F803=

0020=
0024=
0025=
0026=
0021=
0028=
0023=
062A=
002B=

002C=

1

2; FILENAME

{C) 1987, 1989 Binary Technology

35 DESCRIPTION

4; HARDWARE

5; ASSEMBLER

6; START-DATE

7; PROGRAMMER

ot

9

10

PHK3.ASH

REMOTE AIR CONTROLLER

ANT31

SXA51

01701792

DAINUNABEDEN BOONMALERT

CHALONG KAEWVICHIT

115 60 EEAVARTABLE  SETHKEMREA K

1
13

14CONA
15CONB
16CONC
17CONP~
18
19DISBUF
20PO¥BUF
21TIMBUF
22TEMBUF
23DELBUF
24SPBUF
25TIMBUF1
26T IMBUF2
27DIPY
28HEXBUF

ORG

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

0000H

0F800H
0F801H
0F802H

0F803H

208
24R
258
268
278
28H
298
2AH
2BH
2CH

33162208

33162205

3 PORT
>PORT
3PORT
3 CONTR

;DISPLAY
;PO¥ER S
;TIMER S
; TEXPERA
;DELAY T
;DISPLAY
;TIHfR B
sTIMER B
sTEMP &

yHEX BUF
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002E=
. 001E=

001D=

0000 €290
0002 €291
0004 €292

0006 C283

0008 79FF
000A TAFF
000C 7BOF
000E DBFE
0010 DAFA
0012 D9F6

0014 7482
0016 90F803

0019 FO

0014 758852
001D 758920
0020 758DA0D

0023 D28E

0025 752703
0028 752453

29REMBUF EQU 2FH

30TDM EQU 1ER
31TDEL " EQU 1DH
32

33 HEAEEAEFREINT . SETHEFEEEREL

34

35 CLR P1.0

36 CLR P1.1

37 CLR Pi.2
38 CLR P1.3

39

40RES: MoV R1,40FFB
41RES1: Hoy R2,30FFH
42RES2: Mov R3,$0FH
43 DINZ  R3,$

44 DIJNZ  R2,RES2
45 DINZ  R1,RES1
46

47 HOY A, 8828

48 KOV DPTR, $CONP
49 MOYY  @DPIR,A
50

51 KoV SCON, $52H
52 Hov THOD, $208
53 Moy TH1, $0A0H
54 SETB TR

S5

56

57 Koy DELBUF, 103H

58 MoV POYBUF, 3530

s REMOTE
3DELAY T
;DELAY C

3CLEAR
3CLEAR
;CLEAR

3 CLEAR

s POWER

3SET C
sPORT
»PORT

s UART
;TIMER
;FOR R
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002B 752619
002E 752819
0031 751D09
0034 752B00

0037 7407
0039 30F802

003C FO

003D 90F801
0040 EO
0041 F51E

0043 F51F

0045 120110
0048 90F801
004B EO
004C 33

004D 404C

004F 758253
0052 758300
fos5 7400
0057 AB24

0059 120417

59
60
61
62
63
64
65

66

6T

68
69
70
71
T2
73
74

MOV
MoV
MoV
HO&

Aoy
¥oy

MOVX

MOV
ROVX
MOV
MOV

TEMBUF, $19H
SPBUF, $19H
TDEL, $09H
DIPY, 008

A,307H
DPTR, $CONC

@DPTR, A

DPTR, $CONB
A,@DPTR
TDM, A

TDH+1,A

TS5 BEERERROMA T Nk ek

76
TTHAIN:
78
79
80
81
82
83
84
85
86
87

LCALL
Hov
HOVX
RLC

Jc

Moy
Moy
MoV
MOV
LCALL

REMCON
DPTR, $CONB
A,GDPTR

A

HAIN1

DPL,$538
DPRH, 1008
RZ, 4008
R3, POVBUF
DPCOY

3SET T
3SET D
3SET 0
$SET D

;CLEAR

3SET T

;DISPL

3 CHECEK

SAT ¢

3 JUMP

s CHECK
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005C 6034

005E T407
0060 90F802
0063 F0
0064 ES25
0086 13
0067 4052

0069 E52B
0088 6005
008D 12066
0070 8003
0072 1203E9

0075 1203CF
0078 ABI1E
007A TAOC
007C E526
O0TE 14
00TF F582
0081 758300
0084 120417

0087 5049

$089 120341

008C 120392

88
839
90LEDOFF :
91
92
93
94
95

96

- 97

98
99

100

101

102
103TEMCHK 2
104

105

106

107

108

109

110

111

112

113
114
115
116

117SRCHE

JZ

MoV
¥oV
HOVR
MOV
RRC
I

¥ov
dZ
LCALL
SJ¥p
LCALL

LCALL
¥oy
(0}
4OV
DEC
Moy
MOy
LCALL
JNC

LCALL

LCALL

LEDON

A,$07H
DPTR, $CONC
6DPTR, A

A, TIMBUF

A

TINCON

A,DIPY
$+7

TiDISP
TEMCHK
DISTEM

TEMRD
R3,TDH
R2,100H
A, TEMBUF
A

DPL,A
DPH, 1008
DPCOY

TEMCON

COMPON

FANCOX

59

;"OFF"

3 CHECE

sSBIFT

>DISPL

3 CHECK

; CHECK



"008F 020045

0092 0200DbA

00385 120110

0038 020045

009B €290
003D C291

009F C292. -

0041 C293
00A3 7407
00A5 S0F802
0048 FO
0049 752400
0BAC 752500
00AF 752900
00B2 752400
00BS 752703

00B8 020045

00BBE 12060C
00BE ES2C
OOCs 7004
00CZ E52D
00C4 6003

00C6 020075

118
118LEDON:
120
121
122
123

124

LJXP
LJ¥p

LCALL
LJ¥P

HAIN

LEDON1

REMCON
MAIN

125 3 R R O

126
127THAINI:
128

129

130

131

132

133

134

135

136

137

138

139

140
141TIHCON:
142

1432

144

15
146LEDOFF1:

CLR
CLR
CLR
CLR
L.}
KoV
¥OVX
¥oy
HOY
KoV
Hov
HOV
LI¥P

LCALL
MoV
JNZ
Hoy
JZ

L¥p

P1.0

Pi.1

P1.2

P1.3

A,107H

DPTR, $CONC
€DPTR, A
PO¥BUF, 008
TIMBUF, $00H
TIMBUF1,300H
TIMBUF2, $00H
DELBUF, 4028

HAIN

SDTIM

A, HEXBUF
LEDOFF1
A,BEXBUF+1
POWOFF

TEMCHI

;"OFF"
3 "OFF"
;"OFF"
3 "OFF"
3 "OFF"

sCLEAR
sCLEAR
sCLEAR
+CLEAR

;DISPL

; CHECK
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00CY 752453
00CC 752500

00CF 020045

00Dz €290
00D4 752703
00D7 02008C

00DA C280
00DC €291
00DE CZB?.
OOEb €293
00EZ 740F
0OE4 S0F802
OOET FO
00EB ES525
OOEA 33
OOEB 501D
OOED 12060C
00F0 E52C
0OF2 7016
00F4 ES2D
00F6 7012

00F8 752400
4

DOFB 752500
00FE 752900

0101 752400

147
148PONOFF:
143
150
151
152
153TEXCON:
154
155

- 156

15TLEDONL:
158

159

160

161

162

163

164

165

166

167

168

169

170

171

172
173POWON:
174

175

176

MoV
¥ov

LINP

CLR
HOV
LI¥p

CLR
CLR
CLR
CLR
Hov
¥ov
HOVX
Hov
RLC
JNC
LCALL
MoV
Nz
Hov
Nz

Moy
MOV
MOV
Moy

POYBUF, $538
TIMBUF, $00H

MAIN

P1.0
DELBUF, 103H
SRCHE

P1.0
P1.1

P1.2

P1.3

A, $0FH
DPTR, $CONC
6DPTR, A

A, TIMBUF

A

LEDON2
SDTIM

A, HEXBUF
LEDON2

A, HEXBUF+1
LEDONZ

PO¥BUF, 008
TIMBUF, $00H
TIMBUF1,3008
TIMBUF2,#00H

61

;SET P

;CLEAR

;"OFF"
sDELEY

; "OFF"
s"OFF"
;"OFF"
; "OFF"
3 ON"

; CHECE

3 JUMP

+DISPL

; CHECK

3+ CHECE

s CLEAR

3 CLEAR



‘0104 752703
0107 0Z005E
0104 752703

010D 020045

0110 209801

0113 22

0114 C298
0116 E599
0118 B42503
OliB 020167
011E B44502

0121 8010

189

177
178
179LEDON2:
180
181
182
183
184

185

Moy
LJ¥P

Koy

LINp

DELBUF, $038
LEDOFF
DELBUF, $03H

MAIN

sDELAY

186 5 kR R R RO O O

187
188

-

190

1915 6 HRENCON  SUBkF kb a0k

192;REHOTE CONTROL & SET TIMER,TEMP

193; INPUT
194 ;0UTPUT
185;REG
196
19TRENCON:
198

199
Z00REMCON1:
201

202

203

204

205

SERIAL PORT

TIMBUF1-2, TEMBUF

JB
RET

CLR
¥oy
CINE
LJ¥P
CJNE
SJnp

RI,REKCON1

RI

4, SBUF
A,125H, 846
POVER
A,1458,815
TON

yHEHOOREALL  SUBROUT INEX#¥ 4%k

3 CHECK

3 CHECK

3 CHECK
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0123 B40502
0126 8025
0128 BA4102
012B BO3E
012D B46102
0130 803D
0132 22
0133 752453
0136 752580
0139 1201C6
013C E529
013F 6001
0140 22
0141 E524
0143 6001
0145 22
0146 752400
0149 752500
014C 22
014D 752400
0150 752501

0153 1201C6

0156 E529
0158 6001
0154 22
015B E52A
015D 6001
615F 22
0160 752400
0183 752500

206
207
208
209
210
211
212
213TON:
214

215

218
217
218

©219

220
221
222

224
225TOFF:
226
227 -
228
229
230.
231
232
233
234
235

CINE
SJHP
CINE
SJ¥P
e
SJIHp

Hov
KOV
LCALL
Moy
JZ
RET
HOV
JZ
RET
Kov
Hov

KoV
¥ov
LCALL
¥ov
JZ
RET
Moy
JZ
RET
Mov

MOY

4,105H,$45
TOFF
A,141H,845
TEMSET
3,611,845

DISPLAY

.POYBUF, #53H

TIMBUF, $808
STIME
A, TIMBUF1

$+3

A, TIMBUF2

$+3

POYBUF, $00H
TIMBUF, $008

POVBUF , $008
TIMBUF, §01B
STIME

A, TIMBUF1

$43

A, TI¥BUF2

$43

POYBUF, $00H
TIMBUF, $00H

3 CHECK

3CHECK

3 CHECK

3OFF P

3SET T

;0N PO
3SET T

63



0166 22
0167 12017E
016A 22
016B 12028E
016E 22
016F E52B
0171 6007
0173 12066E
0176 752800
0179 22
017A T52BFF

017D 22

O1TE E524
D180 7007
0182 752453
0185 120190
0188 22
0189 752400
018C 120190

10 22

236
23TPOWER:
238
239TEMSET:

240

241DISPLAY:

242

243

244

245
246
247

248

RET
LCALL
RET
LCkLL
RET
Moy
JZ
LCALL
1004
RET
Xov

RET

RPOW

STEMP

A,DIPY

$48

T1DISP

DIPY, 100X

DIPY,40FFR

249; REHEREAARRPOY  SUBHFIRE Sk

2503 PRESS REMOTE ON & OFF

2515 INPUT
252;0UTPUT
253;REG
254
Z55RPOV:
256
25TOFFREM:
258

258
2600NREX:
261

262

263

"

SERIAL PORT

A, SBUF,RI
(0} A, POYBUF
JNZ ONREM
MOY PO¥BUF, $528
LCALL  ACTIME
RET
¥ov POYBUF, 1008
LCALL  ACTIME
RET

264 3 kR R EEkRACT IME SUBEHEERREREE

3 CHECE

$SET T

3 CHECE

;CLEAR
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6190 752500
0193 752300
0196 752400

0198 22

0194 852E2C
019D 852F2D
01A0 120479
01A3 432180
0146 TAD2

01A8 120444

01AB 22

65

265;ALL CLEAR TIME BUFFER

266; INPUT
267;0UTPUT
268;REG
269
ZT0ACTIME:
271

AR

273

274

TIMER BUFFER

MoV TIMBUF, $00H

Xov TIMBUF1, 1008
MOV TIMBUFZ, $00H
RET

275 k¥ kbR DSTIN SUBRE R kEEEE

276;DISPLAY TIMER BUFFER

277; INPUT
278;0UTPUT
279;REG
280
281DSTIN:
282

283

284

285

286

287

288

289

DISPLAY

KoY HEXBUF , REMBUF

MoV BEXBUF+1, REXBUF +1
LCALL  HTOS

ORL DISBUF+1, 31808
Hov R2,102H

LCALL  SCAND

RET

290 14Kk DTBUF  SUBKEkEd£¥

291;DISPLAY TEMF BUFFER

292; INPUT
293;0UTPUT

294 ;REG



G1AC 852882
01AF 758300
D1BZ 12049C
01B5 8B2C
01B7 120479
D1BA 752263
01BD 752339
01CO TAD5
01C2 120444
01C5 22

01C6 120407
01C9 120688
01CC 120194
01CF 209801
01D2 8OF8
01D4 298
01D6 E599 -
d1p8 B44502
01DB 800D

01DD B40502

295
296DTBUF:
297
298
299

300

306

-7

YoV
MoV
LCALL
Hov
LCALL
¥ov
MoV
¥ov
LCALL
RET

DPL, SPBUF
DPE, 1008

BTOD
BEXBUF,R3
HTOS
DISBUF+2,1638
DISBUF+3,439H
R2,405H

SCAND

3083 RF EERLKESTINE SUBKKEF 4444k

309;SET TIKE

310; INPUT
311;0UTPUT

312;REG

213
3145TIME:
315
316STIMEO:
317

318

319

320

LCALL
LCALL
LCALL
JB
SJup
CLR
¥ov
CJINE
SJHP
CINE

CLEAR

DE

DSTI¥
RI,$44
STINMEQ

RI

A, SBUF

A, 4451, 845
STINE1

A,405H, $45
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01E0 8008
DIE2 B46103
01ES 02028D
01E8 BOE2

O1EA 75200
01ED 752D00
01F0 120479
01F3 432180
01F6 7A0L

O1F8 120444
O1FB 209802
O1FE 8OF0

0200 €298

0202 E599

0204 B40303
0207 02021E
0204 B42903
020D 02024C
0210 B46503
0213 020274
0216 BAG103
0219 02028
021C 80D2

021 ABZD
0220 AA2C

0222 758309
0225 758200
0228 12050¢
022B E583

022D 7007

324
325
326
327
32BSTINMEL:
328
3305TIME2:
331

332

342
343
344
345
346
347STIME3:
348
349
350
351

SInp
CINE

LI¥P

SJ¥P
ndv
MOV
LCALL
ORL
HoY
LCALL
JB
SJ¥P
CLR
KoY
CJINE
LI¥p
CJINE
LJ¥p
CJINE
LJ¥P
CJINE
LJ¥P
SJup
HoY
¥ov
Hov
Hov
LCALL
KOV

JNZ

STIME1

A, 618,446

STIMES

STIMEO

HEXBUF, $008

HEXBUF+1, $008

HT0S

DISBUF+1,80H

R2,$01H

SCAND

RI,$45

STIHE2

RI

A, SBUF

A, $09H, 846

STIME3 ;ADD B
A, 4291, $46

STINE4 ;SUBS
A, #65H,8+6

STIMES ; "ENTE
A,161H,$46

STIMEG

STIMEZ

R3, HEXBUF +1

R2, HEXBUF

nPB,sdsﬂ

DPL, $00H

DTSUB

A,DPE

$49
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022F E582
0231 7003
0233 0201F0
0236 852082
0239 B52C83
023C 7B15
023E TA00
0240 1204E5
0243 85832¢
0246 85822D
0249 0201F0
024C 852082
024F 852083
0252 7400
0254 7B0O
0256 12050C
0259 E562
0258 7007
025D ES82
025F 7003
0261 0201F0
0264 852082
0267 85283
026A TAOO
026C 7B15
026E 12050C
271 8s832c
0274 B5822D

0277 0201F0

364
365STIMES:
366
367
368
369
370

376
377

378

MOV
INZ
LINP
%oV
KOV
MOV
YOV
LCALL
%oy
MOV
LIWP
WOV
MOV
%oV
%oy
LCALL
YoV
INZ
YoV
Nz
LIKP
Hov
YoV
MOV
MOV
LCALL
MOV
MOV
LIMP

68

A,DPL
$15

STINEZ

DPL, HEXBUF+1
DPH, HEXBUF
R3,1158
R2,$008
DTADD
BEXBUF, DPH
HBEXBUF+1,DPL
STINEZ

DPL, HEXBUF+1
DPH, HEXBUF
R2,$00H

R3, 1008
DTSUB

A,BPH

$49

A,DPL

$45

STIXEZ

DPL, HEXBUF+1
DPH, HEXBUF
R2, 1008
R3,#158
DTSUB

"BEXBUF, DPH

HEXBUF+1,DPL
STIXE2



69

027A AD2C 383STIMES: MOV RS,HEXBUF
027C AC2D 384 HOY  R4,HEXBUF+1
027E 852C2E 385 MOV REMBUF,HEXBUF
0281 852D2F 386 MOV REMBUF+1,HEXBUF+1
0284 120407 387 LCALL  CLEAR
0287 120688 388 LCALL  DE
0284 120637 389 LCALL  STIMBUF
028D 22 390STIME6:  RET'
391
392

3933 KRk STENP  SUBKEHEEEEREL
394;SET TEMPERATURE BUFFER

_ . 3sDmT -
" " 396;0UTRUT -
39T;REG =
396
028F 120407 399STEMP: LCALL  CLEAR
0291 120688 400 LCALL" DE
0294 1201AC  4DISTEMPO:  LCALL  DTBUF sDISPL
0297 209802 402 JB - RI$5
0294 BOFS 403 SJHP  STEKPO
029C €298 104 CLR R
029E E599 405 WOV A, SEUF
0200 BA4102 406 CINE A, 441H,8$45
0243 8008 407 SIP  STEMPL
0245 B46103 408 CINE  A,161H,8+6
0248 02034C 409 LIXP  STEMPS
 Boxn sogr 410 SIP  STEMPO

0ZAD 752€23 411STEMP1: Yoy HEXBUF, $23H
02B0 120479 412STEMP2: LCALL  HTOS



02B3 752263
02B6 752339
02B9 TA01
02BB 120444
02BE 209802
021 80ED
023 €298
02C5 E599
027 B40903
02CA 0202E1
02CD B42903
020 02030C
02D3 B46503

02D6 020337

02D9 B46103

02DC 02034C
02DF 80CF
02E1 AB2C
02E3 TAOD
02E5 758300
02E8 758235
02EB 12050C
02EE E583
02F0 7007
02F2 E582
02F4 7003
Y2r6 020280
02F9 852082

02FC 758300

413
414
415
416
417
418
419

420

421

422
423
424
425
426
427
428
429

430STEMP3:

¥ov
Mov
¥ov
LCALL
B
SIHP
CLR
¥ov
CINE
LI¥P
CINE
LI¥P
CJNE
LIWP
CINE
LI¥P
SIHP
Hov
Yoy
YoV
Yov
LCALL
Hov
Nz
¥ov
nz
LJ¥P
Hov

MOV

DISBUF+2, §63H
DISBUF+3, $398
R2, 1010
SCAND
RI,$45
STEMP2

RI

A, SBUF
A,109H,$+6
STEMP3
A,329H,8+6
STEMP4

A, 1658, 846
STEMPS

A, 4618, 846
STEXPG
STEHF2

RS, REXBUF
R2,100
DPH, $008
DPL, $35H
DTSUB
4,DPH

$19

A,DPL

$45

STEMP2
DPL, BEXBUF

DPH, $00H

3ADD H
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02FF T7BO1
0301 TA00
0303 1204E5
0306 85822C
0309 0202B0

030C 852C82

030F 758300 .

0212 7A00
0314 7B18
0316 12050C
0319 E583
031B 7007
031D E582
031F 7003
0321 020280
0324 852C82
0327 758300
032A 7400
032C 7BO1
032E 12050C
0331 B5822C
0334 0202B0
0337 AB2C
0339 7A00
033B 7900
033D 1204BB
0340 858226
d343 858228
0346 120407

0349 120688

442
443
444
445
446
447STENP4:
448
449

450

451

452
453

454

© 455

456
457
458
459
460
451
462
463
464STENPS:
465
466
467
468
469
470

471

Xov
KOV
LCALL
Hov
Li¥p
oV
OV
MOV
KOV
LCALL
MoV
JINZ
HOV
INZ
LI¥P
KoV
oV
OV
OV
LCALL
KOV
Li¥p

KoY

R3,401H
RZ,400H
DTADD
HEXBUF, DPL
STEMP2
DPL, HEXBUF
DPH, $00H
R2,1008
R3,1188
DTSUB
A,DPH

$49

A,DPL

$+5

STEMP2
DPL, HEXBUF
DPH, $00H
RZ,$00H
R3,201H
DTSUB
HEXBUF, DPL
STEMP2

R3, HEXBUF
Re, %004
R1,100H
DTOH
TEMBUF, DPL
SPBUF, DPL
CLEAR

DE
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. 034C 22

034D E527
034F 6026
0351 7481
0353 12032
0356 E9
0357 B51D37
0354 151D
035¢ 852782
035F 758300
0362 7B01
0364 TA0D
0366 12050C
0369 858227
036C E583
036E 7021
0370 E582
0372 701D
0374 751D09
Y317 1203CF
037A B51EB2

037D 758300

4T2STEMPG:

473

72

RET

T4 1 FERECOMPON  SUBSHEEEEkEE

475;CHECE DELAY COMPRESSOR "ON"

476; INPUT
477;0UTPUT
478;REG

479

_4BOCOMPON:

481
482
483
484
485
486
487
488
489
430
491

492

494
495
496
497
498COXPON2:
499

500

_ DELBUF
P1.0
A,R7,R2,R3,DPTR
M0V A,DELBUF
JZ COMPON2
MOV &,#81H SREAD
LCALL  TIMRD
MV AR
CJNE  A,TDEL,CONPON1
DEC  TDEL
MOV DPL,DELBUF
MoV DPH, 00
oV R3,3018-
oV R2,$00H
LCALL ~ DTSUB 5 CHECK
MOV DELBUF,DPL
OV A,DPR
JNZ  COMPONL
MOV A,DEL
NI COMPON1
MOV TDEL, 3098
LCALL  TEMRD
oV DPL,TDM
MOV DPH, 4008



0380 TAOD

- D382 E526

0384 04
0385 FB
0386 120417
0389 5001
0388 22
038C D230
038E 752700

0391 22

0392 1203CF
0395 ES1E
0297 758218
0394 758300
039D 7400
039F FB
0340 120417
0342 5023
§2a5 1203CF
0348 E51E

03AA 758214

501
502
503
504
505
506
507
508COXPOND:
508
510COMPON1:
511
512

MOV
MOy
INC
MOV
LCALL
INC
RET
SETB
MOV

RET

Re, 1008
A, TEMBUF
\ .
k3,4
DPCOX

COMPONO

P1.0
DELBUF, $00H

5135 #¥EHkIFANCON SUBK¥ bk kkikkk

S515; INPUT
516;0UTPUT
517;
5183
518
520FANCON:
521
522
523
524
525
526
527
528
529

530

* 514;FAN SPEED CONTROL
PORT B (TEMPERATURE INPUT)
PORT 1 : P1.3 FAN BIGH

LCALL
nov
¥oY
MOV
MOV
MoV
LCALL
JNC
LCALL
KOY

KOV

P1.2 FAN KID
P1.1 FAN LOW

TEMRD
A,TDH
DPL, 1188
DPH, 1001
RZ,1008
R3,A
DpCoM
LFAN
TEKRD

A, TBM

DFL,21AR
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; IONP

sCLEAR

s CHECK

3 CHECK



03AD 758300
0380 TAOD
03B2 FB
03B3 120417
03B6 5008
03B8 C282
03BA €291
03BC D293

03RE BOOE

03¢0 €291
03C2 €293
03C4 D292

03C6 8008

03C8 C292
03CA €293
03CC D291

03CE 22

03CF 7481

03D1 1203E2

531
532
533
534
535
536
537
S38

.039

540
S41MFAN:.
542

543

544

545
S46LFAN:
547

548
549END:

550

MOV DPR, $00H

Hov R2,300H

KOV R3,A
LCALL  DPCOM
INC  NFAN
CLR  P1.2
(LR P1.1
SETB  P1.3
SIMP  END
LR SePLo
(LR P13
SETB  P1.2
SJ¥P  END
(LR P1.2
CLR P13
SETB  P1.1
RET

SOL;#HHEEFRIATENRD SUBSE kx4 K

55Z;READ TEMPERATURE

553; INPUT
554 ;0UTPUT
555;REG
556

557
SSBTEMRD:

559

= PORT B

= TDM

= A,R1,RZ2,R3,R4
MoV A,1818

LCALL  TIMRD

;"ON"

;O!ONH

;HON"
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03D4 7008

. 03D6 90F801

0309 EO
03DA F51F
03DC 8003
03DE 851F1E

03E1 22

03E2 FE
03E3 1205B5
03E6 EF
03ET F9
" 03E8 22

2E9 1203CF
03EC ES1E

O3EE F582

75

560 N TEXRDL

561 MOV DPTR,4$CONB SRECIV
562 WOVX  A,6DPTR

563 WOV TDMt1,A

564 SIMP  TEMRD?

565TEMRD1: KoV TDN, TDM+1
566TEMRDZ: RET
567

568 ¥EkEEREEKATINRD SUBk##¥lkky

'569;READ TIMER

STO;INPUT = REG. A

571; 818 = READ SECOND
5725 83H = READ MINUTE
< 5133 858 = READ HOUR

ST4;0UTPUT = R1

575

STETIMRD: MOV R6, 4 >READ
5TT LCALL  BYTERD

578 HOY A,RT

579 MOV R1,A

580 RET

581

582; ¥¥dt¥iakk DISTEM SUB 44 ddissd

583;DISPLAY TEMPERATURER

5843 INPUT = PORT B

585;0UTPUT = DISBUF

586

S87DISTEM: LCALL  TEMRD JRECIVE
588 HOV A,TDH

589 Moy DPL,A



03F0 758300
03F3 12049C
03F6 8B2C
03F8 120479
03FB 752263
03FE 752339
0401 7A05
0403 120444
0406 22

0407 752C00
040A 752D00 =
040D 7820
040F 7AD4
0411 A600
0413 08

0414 DAFB

0416 22

590
591
592
593
594
595
596
597
598

599

MOV
LCALL
Hov
LéALL
MoV
¥ov
Hoy
LCALL
RET

DPH, 1008
HTOD
HEXBUF,R3
HTOS
DISBUF+2,1638
DISBUF+3,$39H
RZ,305H

SCAND

B00; ¥kkkkkkkk CLEAR SUB #4kkti¥iis

801; CLEAR HEXBUF & DISBUF

602;0UT = HEXBUF & DISBUF

603;REG =

"604

605CLEAR:
606

807

608
609CLEAR1:
610

611

612

613

RO, R2

Hoy
Hov
HOV
Xoy
Moy
INC
DJNZ

RET

HEXBUF, 30
HEXBUF+1,40
RO, §DISBUF
RZ, 14
€R0,0

RO‘
RZ,CLEARL

614540 Ekxk 4k DPCON SUB #hkkidiiik

615;COMPARE WORD (16 BIT) DPTR <) R2,R3

616;IN

617;0UT

618;REG

DPTR,RZ,R3
CY,A

A

; CONYE

; CONVE
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0417 cos2
0419 €3
041A E582
041C 9B
041D F582
041F ES83
0421 9A
0422 4582
0424 D0OB2
0426 22

0427 90F802
- 0424 EO
042B 54F8
042D 4E
042F FO
042F EF
0430 F8
0431 E6
043% 20F800
0435 FO

0436 TAD5

619
620DPCON:
621

622

623

624

625

626

627

628

629

630

631; #Hk4L44E SCANS SUB L823225 811

PUSH
CLR
oy
SUEB
Mov
¥ov
SURB
ORL
POP
RET

633;IN = R6 DIGIT

DPL

A,DPL
A,R3
DPL,A
A,DPH
A,R2
A,DPL
DPL

"63230UT ONE DIGIT & DELAY

634; = R7 INDEX TO DISBUF

635;0UT = UPDATE R6 R7 + 1

636;REG A,RO0,R2,R3,R6,RT7,DPTR

637
638SCANS:
639
640
641
642
643
644
645
646
647

648

Moy
HoVX
ANL
ORL
MOVX
Xov
Mo¥
¥ov
HOY
MOVX
MOV

DPTR, $CONC
A,&DPTR

A, 10F8H
A,RE
6DPTR, A
ART

RO, A

A,6R0

DPTR, $CONA
6DPTR, A

R2,85

3SCAN

sDIGIT

3 SEGME
+DELAY
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0438 TBCO
0434 DBFE
043C DAFA
D43E 7400
0440 FO
0441 OF
0442 OF

0443 22

0444 EA
0445 F9
0446 7C08
0448 TEOD
0448 TF20
044C 120427
044F DCFB
0451 DIF3

0453 22

4

78

649SCANS2: MOV R3,20C0B
650 DINZ  R3,$
651 DINZ  R2,SCANS?
652 MOV A40 ;CLR §
653 FOVI  GDPTR,A
654 INN RS
655 INC BT
656 RET
657
§58
659
660; EKEKKKEKE SCAND SUB &kkikks kb

© 661;SCAN DISPLAY & DELAY
662;IN = DISBUF
663; = R2 DELAY VARIBLE
664;REG = A,RO,R1,R2,R3,R4, k6, R7,DPTR
665
B6SCAND: MOV A,R2 sDELAY
667 WOV - RI,A
66BSCAND1: MOV R4,48 sLOOP
669 WOV RE,10 ;DIGIT
670 MOV R7,1DISBUF

6T1SCAND2: LCALL  SCANS

672 DJNZ  R4,SCAND2
673 DINZ  R1,SCAND1
674 RET

675

676 HEFEEFHEkkk HTOSK SUB $444¥4444%%

677;0NE BYTE HEX TO SEGMENT



0454 EA
0455 540F
0457 FA
0458 900469
045B E562
045D 2
045E F582
0460 E583
0462 3400 _
0464 F583
0466 E4
0467 93

0468 22

0469 3FOB5B4F
046D 666DTDOT
0471 TFBFTTTC

0475 395E7971

0479 782C

678;IN = RZ HEX O-F

679;0UT

6B80;REG = A,DPTR

681
682HTOSX:
683
684
685
686

687

688
689

690

" 891

632
693
694
695
696SEGTAB:
697
698
699

700 ’

Moy

()]
MOV
Hov
ADD
Hov
Hov
ADDC
MOV
CLR
HOVC

DB
DB
DB
DB

A SEGMENT CODE

4,R2
A,10FB
R2,A
DFTR, $SEGTAB
A,DPL
A,R2
DPL, A
A,DPH

A, 10
DPE, A

A
A,8A+DPTR

3FH, 061, 5BH, 4FH
668, 6DB, 7DH, 07H
TFH, 6FH, 77TH, TCH
39E, SEB, 788, 718

TOL; #4444 BTOS SUB #4kidkbkk

T02;HEX TO SEGMENT CODE

T03;IN = HEXBUF

704;0UT = DISBUF
TOS;REG = A,RO,R1,R2
706

TOTHTOS: HOY

RO, $HEXBUF

s MAKE

3TABLE

30123
34567
;8948

3 CDEF
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80

047B 7920 708 MOV R1,iDISBUF
047D 120484 709 LCALL  HTOSS
0480 120484 710 LCALL  HTOSS
0483 22 711 RET
712
0484 EB 713870SS: KOV A,6R0 ;D
0485 COEO 714 PUSE  ACC
“0487 C4 15 SYAP A
0488 540F 716 ANL  A,10FH
048A FA 17 MOV R2,A
048B 120454 718 LCALL  ETOSX
048E FT7 719 MOV 6R1,A
048F 05 ) <720 INC R1
0490 DOED 721 POP  ACC ;D
0492 540F 722 ANL  A,10FB
0494 FA 723 MOV R2,A
0495 120454 724 LCALL  HTOSK
0498 F7 725 HOV  @R1,A
0499 09 726 INC Rt
0494 08 727 INC RO
049B 22 728 RET
729

T30; ¥44kaksk HTOD SUB k¥ Hiddiix

T31;HEX TO DECIMAL

7323IN = DPTR
733;0UT = R1,R2,R3

‘ T34;REG = 4,RRO,R1,R2,R3,R4,R5,DPTR
735

043C E4 T36HTOD: ™ CLR A 3



043D F9
D4SE FA
D49F FB
0440 7C10
B4A2 E562
0484 33
04A5 F582
04A7 E583
0448 33
04AA F583
04AC 7DO2
04AE 7803
0439 E6

04B1 35E0

04B3 D4
04B4 F6
04BS 18
04B6 DDF8
0488 DCES
04BA 22

$4BB 7C10
04BD 7DO3

04BF 7801

737
738
739
740
T41HTOD1:

742

T44
745
746
747
748
T49HTOD2:
750
751
752
753
754

757

T58; 444K KEDTOH SUBE¥ ¥ hkddkkx

MoV
Hov
Hov
Hov
Hov
RLC
Hov
Hov
RLC
MoV
¥ov
Hov
MoV
ADDC
DA
Hov
DEC
DINZ
DINZ
RET

759;DECIMAL TO HEX

7603 INPUT

= R1,R2,R3

761;0UTPUT = DPTR

T62;REG
763
T64DTOB:
765DTOH1:

766

= A,RO,R1,R2,R3,R4,R5,DPTR

Hov
X0V

Hov

Ri,A
RZ,4
R3,A
k4,116
A,DPL
A
DPL,A
4,DPH
A
DPH, A
R5,43
RO, 43
A, &R0
A,ACC
A

6RO, A

‘RO

15, HTOD2
R4, HTOD1

R4, 116
R5,13

RO, 11

H

A

i1
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04C1 €3
04C2 E6
04C3 13
04C4 CODO
04C6 30ET703
04C9 €3
04CA 9430
04CC 30E303
D4CF €3
04D0 9403
04D2 F6
04D3 08
04D4 ndhb‘

04D6 DDEA

04D8 E583
04DA 13

04DB F583
04DD E582
04DF 13

04E0 F582
04E2 DCDS

04E4 22

767
768DTOH2:
769
770
771
772
773
T74DTOH3:
175
776
TTTDTOBS:
778
178
780
781
782
783
784
785
786
187
788
789
790

791

CLR
MoV
RRC
PUSH
JNB
CLR
SUBB
JNB

. CLR
SUBB
HoV
INC
POP

DJNZ

Moy
RRC
KOV
¥o¥
RRC
¥OoY
DJINZ
RET

4,8R0

A

PSY
ACC.7,DTORH3
c

A,£308
ACC.3,DTOH4
c

A,303H
6RO, A

RO

PS¥

R5,DTOH2

A,DPH
4

DFH, A
A,DPL

A

DPL,A

R4,DTOH1

TO2; KA k44 ¥4DTADD SUBKKH ¥ ¥44 K4

793;DTPR
794; INPUT

795; OUTPUT

1"

DTPR + R2,R3 (TIME BCD)

DPTR, R2,R3

DPTR
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D4E5 K582
04ET 2B
D4E8 D4

04E9 B46000 .

04EC 10D707
O4EF €3
04F0 9460
04F2 120530
04F5 D3

0AFG F582
04FB E583
OAFA 34

04FB D4 .

04FC B46000
04FF 10D707
0502 C3
0502 9460
0505 120530
0508 D3

0503 F583
050B 22

4

T96;REG
787
T98DTADD:
799

800

801

802

804

805

806 -

807

808
809DTADD2:
810

811

812

813

814

815

816

817

818

819

820
821DTADD4:
822

823

= A,DPTR

Moy
ADD

DA

CJNE
JBC
CLR
SUBB
LCALL
SETB

Hoy
¥ov
ADDC

DA

CJINE
JBC
CLR
SUBB
LCALL
SETB

Hov
RET

A,DPL
A,R3

A, 1600, $+3 Hv
CY,DTADD2

C

A, 1608

SUBDA

c

DPL,A
A,DPH

A,R2

A, $60H,$+3 Hu
CY,DTADDA

¢

A, 1608

SUBDA

C

DPE, A

BZA AR H 4 4DTSUB SUBKA#H £k 48X

825;DPTR

= DPTR - R2,R3 (TIME BCD)
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BZ63INPUT = DPTR,RZ,R3

827;0UTPUT = A,DPTR

828
050C C3 829DTSUB: CLR €
050D E582 830 (0 f A,DPL
050F 9B 831 SUBE  A,R3
0510 120530 832 LCALL  SUBDA
0513 5007 833 JNC DTSUB2
0515 €3 834 CLR c
0516 9440 835 SUBB A, 340H
0518 120530 B36 LCALL  SUBDA
051B B3 ) 837 SETB ¢

838
051C F582 839DTSUR2: MOV DPL,A
051E E583 840 HOY A,DPH
0520 9A 841 SUBB  A,R2
0521 1205230 842 LCALL  SUBDA
0524 5007 843 JNC DTSUB4
0526 C3 B44 CLR (AN
0527 9440 845 SUBB A, 3400
05239 120530 846 LCALL  SUBDA
052C D3 847 SETB ¢
052D F583 B4BDTSUB4: ¥oy DPH, A
052F 22 849 RET

850

851 FHHERESUBDA SUBK R SR EEY
B52;BCD ABJUST AFTER SUBR
853; INPUT

A, CARRY, AUX-CARRY
854;0UTPUT

A, CARRY



0530 4008
0532 200601
0535 22
0536 24FA
0538 €3
0539 22
0534 200604
053D 2440
053F D3
0540 22
0541 2494
0543 D3

0544 22

0545 C296
0547 D295
0549 1205FA

054C 120563

054F 120407

0552 TE8S

BSSSREG
856
B5TSUBDA:
858

859
860SUBDAL:
861

862
B635UBDA2:
864

865

866
867SUBDA3:
868

869

870

871

BT2 3k KT IMER  SUB ¥k bk

873;P1.4

874;P1.6

B755P1.5
876
8TTTIMSET:
878

879

880

881

882
8B83TIMER:
884

= A

Jc
JB

ADD
CLR
RET
JB
ADD
SETB
RET
ADD
SETB
RET

1/0 DATA
RSTA
SCLX

CLR
SETB
LCALL
LCALL

LCALL

Xov

SUBDA2

AC, SUBDA1

A, 10FAH

AC, SUBDA3
A, $0A0H
¢

A, $09AH
¢

F1.6
P1.5
DELAY

SETTIME

CLEAR

R6,385H

85

3SUBB

3C=0,4

;C=0,A

3C=1,4

:C=1,

s RSTA\=

3SCLE=

+READ



0554 1205B5
0557 EF
0558 F9
0559 TEB3
055B 1205B5
055E EF
055F 1205FF
0562 22

0563 TEBE
0565 7F00

0567 120587

0564 TES0
056C TFOO
056E 120587

0571 TES2
0573 TF00

0575 120587

0578 TES4
4574 TFOO

057C 120587

885
886
887
888
889
8390
891
892
893

834

BO5 K EEESETTIME SUBKEEEEEFEE

8963

897
89BSETTIME:
899

900

901

802

903

904

906
907
508
908
910
911
912

813

LCALL
oV
Hov
MoV
LCALL
Moy
LCALL
RET

Yoy
Moy
LCALL

Hov
Moy
LCALL

HOY
¥oy
LCALL

MoV
¥ov
LCALL

BYTERD
ART
R1,A
R6, 1830
BYTERD
A,RT

TDISP

R6,38EH
R7,300

BYTEWR

16,180
R7,300
BYTEWR

R6, 482
R7,100
BYTEWR

R6, 184
R7,300
BYTEWR

3READ

3YRITE

sWRITE

3SEC=0

;YRITE

sHIN=0

3WRITE

s HOUR=
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057F TEBE

0581 7F50

0583 120587

0586 22

0587 €294
0589 1205F4
058C nzéé‘
058E 1205FA
0591 75F008
0594 3
0595 EE
0596 13
0597 FE
0598 9294
0594 1205EF
059D DSFOF5

05A0 75F008
05A3 C3
05A4 EF
o545 13
05A6 FF

05A7 5294

914 Koy R6, 1BEH SWRITE
815 Moy R7,380

916 LCALL  BYTEWR

917 RET

918

9195 kK4 BYTEWR SUB. KKk kdkk ¥
920;¥RITE SINGLE BYTE TO STC
921;IN = R6 COMMAND

922; = R7 DATA

923;REG = A,B,R6,RT

924

925BYTEWR: CLR P1.4 3 COMMA
926 LCALL  DELAY

927 SETB  P1.6 sRET\=
928 LCALL  DELAY

929 KoV B,#8 ;SEND
930 CLR c

931BYTEWR1: MOy A,R6

932 RRC A

933 Moy R6,A

934 ¥ov P1.4,C

935 LCALL  SCLERW

936 BJNZ  B,BYTEWR1

931

938 Moy B,$8 3SEND
939 CLR c

940BYTEWRZ: MOV A,RT
941 RRC 4
942 MOV R7,A

943 Moy P1.4,C
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0549 1205EF
05AC DSFOFS
OSAF (296
05B1 1205FA
05B4 22

0585 nzé&.
05B7 1205FA
05BA D296
05BC 1205FA
05BF 75F008
05C2 €2
05C3 EE
05C4 13
05C5 FE
05C6 9294
05C8 1203E4
05CB D5FOFS5

05CE T5F008
$5D1 TF00
05D3 1205EF

G5D6 EF

944 LCALL  SCLXRW
945 DINZ  B,BYTEWRZ
946 (LR P1.B

947 LCALL  DELAY

948 RET

949

9505 ¥+ ¥4 k1 ¥4 BYTERD SUB. dd#dk¥kks¥

951;READ SINGLE BYTE FROM STC

95¢;1IN R6 COMMAND

953;0UT = RT DATA

954;REG = A,B,R6,R7
855

956BYTERD: SETB P1.4

957 LCALL  DELAY
358 SETB P1.6
959 LCALL  DELAY
860 HOV B,18
961 CLR C

962BYTERD1: MOV A,RB

963 RRC A

964 Hov R6,A

965 MOV Pi.4,C
966 LCALL  SCLKCOM
967 DJNZ B,BYTERD1
968

969 ¥ovY B,$8

870 Hov R7,30

S71BYTERD2: LCALL  SCLERY

9712 L (0)) ART

» COMMA

sRST\=

3SEND

sRECIV

;CLEAR
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89

05D7 A294 973 KOV C,P1.4 sREAD
0509 13 o14 RRC A
0SDA FF * 975 MOV R7,A
05DB D5FOF5 976 DINZ  B,BYTERD?
05DE €296 977 CLR  P1.6 sRST\=
05E0 1205FA 978 LCALL  DELAY
05E3 22 979 RET
980

9815 ¥4k K SCLECOM  SUB. kbbb bk
882;SERIAL CLOCE FOR WRITE COMMAND
983;A FALLING EDGE

9843 FOLLOVED BY A RISING EDGE

4 985
05E4 Cé95 9865CLECON: CLR P1.5
05E6 1205FA 987 LCALL  DELAY
0SES D295 988 SETB P1.5
05EB 1205FA 989 LCALL  DELAY
OSEE 22 350 RET
991

9923 KB ASCLERY  SUB. bk k5%
992;SERIAL CLOCK FOR READ/WRITE DATA
93434 RISING EDGE

995;FALLOYED BY A FALLING EDGE

998
OSEF D295 99TSCLERN: SETB  P1.5
OSF1 1205FA 998 LCALL  DELAY
05F4 €295 999 CLR  PL.5
$5F6 1205FA 1000 LCALL  DELAY
05F9 22 1001 RET



D5SFA 7905
05FC DIFE
OSFE 22

0SFF 892C
0601 F52D
0603 120479
0606 7405
0608 120444
060B 22

4

060C E529
060E F582
0610 E52A

10035 #r KKKk KDELAY SUB. kb ddids
1004;PULE DELAY

1005;REG = R1

1006

1007DELAY: Moy R1,85
1008 DINZ R1,$
1009 RET

1010

10115444 64 4 TDISP SUBKKkHE k%Y

1012;TEXPERATURE DISPLAY

1013;IN = REG.A ,R1

1014;0UT = DISBUF

1015

1016TDISP: 4oV HEXBUF,R1
1017 Moy HEXBUF+1,A
1018 LCALL  HTOS

1019 HOY R2,$05H
1020 LCALL ~ SCAND

1021 RET

1022

1023 656444 ¥45DTIN SUBKHE6RAAE 4

1024;DISPLAY TIKER

1025;INPUT =  TEMBUF1,2 ,RTC DS1202
1026;0UTPUT =  DISPLAY SEGMENT

10273 REG = DPTR.A,R1,R2,R3

1028

10296DTIK: MOV A, TIMBUF1
1030 HOY DPL, A

1031 ¥oy A, TIMBUF2

sREAD M

sREAD B
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0612 F583
0614 7483
0616 1203E2
0619 E9
0614 FB
061B 7485
061D 1203E2
0620 E9
0621 FA
0622 12050€
0625 B5832C
0628 B5822D
062B 120479
06ZE 432180
0631 7405
0633 120444

0636 22

0637 EC
0638 FB
0639 ED
be3a Fa
063B 7483

063D 1203E2

1032 Hov DPH, A

1033 MOV A,283H

1034 LCALL  TIMRD

1035 MOV  A,R1

1036 MOV R3,A

1037 MOV A,#85H

1038 LCALL  TINMRD

1039 MOV A,RL

1040 Hov R2,A

1041 LCALL ~ DTSUB

1042 ¥ov HEXBUF, DPB
1043 ¥ov HEXBUF11,DPL
1044 LCALL ~ HTOS

1045 ORL DISBUF+1, $80H
1046 Hov R2, $05H

1047 LCALL  SCAND

1048 RET

1049

10505 ¥ikp 0k STIMBUF  SUBHEEkkkkkE
10513SET TIMER BUFFER
1052;INPUT = R4 (MIN),R5 (BOUR)

1053;0UTPUT = TIMBUF1-2
1054;REG = A,R1,RZ,R3,R4,R5,DPTR
1055

1056STIMBUF: () A, R4

1057 Hov R3,A
1058 MOV A,RS
1059 Moy R2,A
1060 Xov A,$83H
1061 LCALL  TIMRD

3READ

;READ

yREAD



0640 8982
0642 7485
0644 1203E2
0647 8983
0649 1204E5
064C 858229
0B4F 858324
0652 22

0853 7403
0655 FA
0856 7400
0658 FB
0659 7481
065B 1203E2
065E 8982
0660 7485
0662 1203E2
0665 8983
0667 1204ES
fe6n 858227

066D 22

1062 MOV DPL,R1

1063 MOV A,485H

1064 LCALL  TIMRD SREAD
1065 MOV DPE,RI

1066 LCALL  DTADD

1067 MOV TIMBUF1,DPL

1068 MOV TIMBUFZ,DPH

1069 RET

1070

10715 bk ASDBUF  SUBKL K854
10723 SET DELAY BUFFER

1073; INPUT = RTC (DS 1202)

* 1074;00TPUT = DELBUF
1075;REG. = A,R1,R2,R3,DPTR
1076
1077SDBUF: MOV A,%03H ' SSET D
1078 MOV R
1079 OV A,200H
1080 MOV R3,A
1081 YOV A 4B1H
1082 LCALL  TIMRD
1083 MOV DPL.RI
1084 ¥V A,%85H
1085 LCALL  TIHRD
1086 MOY  DPE,R1
1087 LCALL  DTADD
1088 KOV DELBUF,DPL
1089 RET

1090
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0B6E 7E83
0670 1205B5
0673 8F2D
0675 TE85
0877 1205B5
0B7A 8F2C
087C 120479
067F 432180
0662 7402
0684 120444

0687 22

0688 7T9FF
068A TAFF
068C DAFE
068E DIFA
0690 22
actine
4 bytevr1
conpond

conc

fn

1091

1092; #:46EK4 K64 T1DISP SUBKEEEREEKEK

1093; TIME DISPLAY

1094;
1085
1096T1DISP:
1087
1098
1099
1100
i101
1102
1103
1104
1105
1106
1107

¥ov
LCALL
Moy
Mov
LCALL
()]
LCALL
ORL
KOV
LCALL
RET

R6,8838
BYTERD
HEXBUF+1,RT
26,4858
BYTERD
BEXBUF, RT

HTOS

DISBUF+1, $80H

RZ,802H
SCAND

1108 %kt 4DE  SUB#EFEFEEEK

1109;DELAY TIME

11103
1111
1112DE:
1113DE1:
1114
1115
1118
0130
0595
038C

F802

Moy
MOV
DJINZ
DJINZ
RET
byterd
bytevr2
componi

CORp

1"

R1,$0FFH
R2,10FFR
RZ,$
R1,DE1

05B5
0544
0391
F803

sREAD MINUTE
byterd1 = 05C3
clear = o407
coppon? = 0377
de = 0688
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delbuf
dpcon
dtbuf
dtoh4
fancon
htos
ledon
painl
pover
renconl
scand
sclkéon

settime

. sténﬁl

st.enpb
stine2
subda
tdel
tercon
tinbuf

tierd

0027
0417
01AC
04D2
0392
0479
0092
0038
0167
0114
0;44
05E4
0563
D2AD
034C
01F0
0530
001D

dipy
dstin
dtoh
dtsub
hexbuf
btoss
ledoni
pfan
powoff
res
scandi
sclkrv
spbuf
stenp2
stinbuf
stipe3
subdal
tdisp
tenrd
tinbuf1

timset

002B

0194
04BB

050C

002C
0484
00DA
03C0
00C3
0008
0446
OSEF
0028
02B0
0637
021E
0536
O5FF
03CF
0029

0545

disbuf =
dtadd =
diohl =
dtsub2 =
btod =
htosx =
ledon2 =
offren =
powon =
resl =
scand? =
sdbuf =
srchk =
stemp3 =
stize =
stimed =
subda2 =
tde =
terrdl =
tinbuf2 =
toif =
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Signetics

Microprocessor Division

DESCRIPTION

The Signetics SC80C31B/SCBOCS1B is a
high-performance microcontroller fabri-
cated with Signetics high-density CMOS
technology. The CMOS SC80C31B/
SC80C518B is funclionally compatible
with the NMOS SCNB8031/SCN8051 mi-
crocontrollers. The Signelics CMOS
technology combines the high speed and
density characteristics of HMOS with
the low power atiributes of CMOS.
Signetics’ epitaxial substrate minimizes
fatch-up sensitivity.

The SC80C31B/SCBOCS1B contains a
4K x 8 ROM, a 128 x 8 RAM, 32 1/0O
lines, two 16-bit counter/timers, a five-
source, two priority, level nested interrupt
structure, a . serial #/0 porl for either
multlprocessor communications, 1/0 ex-
pansion or full duplex UART, and on-chip
oscillator and clock circuits.,

In addition, the SC80C31B/SC80C51B
has two software selectable modes of
power reduction - ldle mode and power-
down mode. The idle mode freezes the
CPU while allowing the RAM, timers, se-
rial port, and interrupt system to con-
tinve functioning. The power-down mode
saves the RAM contents but freezes the
oscillator, causing all other chip func-
tions to be inoperative.
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Product Specification

FEATURES

¢ SCNB031/SCNB0O51/SC80CS51
compatible
— 4K x 8 ROM
- 128 x 8 RAM
-~ Two 16-bit counter/timers
- Full duplex serial channel
— Boolean processor

e Memory addressing capability
— 64K ROM and 64K RAM

* Power control modes:
- ldle mode
- Power-down mode

¢ CMOS and TTL compatible

¢ Three speed ranges at Voo =
5V +20%
— 3.5 to 12MHz
— 3.5 to 16MHz
— 0.5 to 12MHz

e Three package styles

PIN CONFIGURATION

P2.5/A13
5[i"2.47A12
P2.3/AN
P2.2/A10
22|P2.1/AS
21}P2.0/A8

TOP VIEW

SC80C31B/SC80C51B
CMOS Single-Chip 8-Bit
Miprocontroller

PIN CONFIGURATION (Cont)

2
3

L o0BNONnALN -

TOP VIEW
Function Pin
NC 23
P1.0 24
P11 25
Pi.2 26
P13 27
Pi.4 28
P1.5 29
P1.6 1o}
P1.7 31
RST a2
RxD/P3.0 33
MNC 34
IxD/P3.1 35
IRTo/P3.2 36
INTi/P33 37

T0/P3.4 38

11/P3.5 a9
WR/P3E 4D
Rbrar a1
XTAL2 42
XTALY 43

Vss 44

INDEX
CORNER 6 1 40
jal n n
o © bag
Lee
17d b29
1*] [*]
18 28
TOP VIEW
Pin  Function Pin  Functien
1 NC 23 NC
2 P10 24 P2.0/A8
3 P13 25 P2.1/AS
4 P12 26 P2.2/A10
5§ P13 21 P2.3/A1
6 P4 28 P2.4/A12
7 P1§ 29 P2.5/A13
8 P16 30 P2.6/Al4
] P1.7 31 P2.7/A15
10 RST 32 P3EN
11 RxD/P3.0 33 ALE
12 ;«c 34 gxc
13 xD/P3.1 a5
14 [NT0/P3.2 36 PO.7/ADY
15 INTi/P33 a7 P0.6/ADS
16  TO/P3.4 3ag  P0.S/ADS
17 T1/P3S 39  P0.4/AD4
18 WR/P3.6 4p P0.3/AD3
19  RD/Pa7 41 P0.2/AD2
20 XTAL2 42 PO/ADY
21 XTAL1 43 P0.0JADO
22 Vss 44 Vce

Function
Vss
P2.0/A8
P2 1/A9
P2.2/A10
P2.3/A11
P2.4/A12
P2.5/A13
P2.6/A14
P2.7/A18
PEER

ALE
NC
EA

P0.7/AD7?
PO.6/ADE
P0.5/ADS
P0.4/AD4
P0.3/AD2
P0.2/AD2
F0.1/AD1
P0.0/ADG
Vce




CMOS Single-Chip 8-Bit Microcontroller

SCB80C31B/SCBOC51B

AC ELECTRICAL CHARACTERISTICS T = 0°C to +70°C of T4 - -40°C to +85°C, Vg = 5V 220%, Vgg = OV1. 2

. 12MHz CLOCK VARIABLE CLOCK
SYMBOL |FIGURE PARAMETER ~ — UNIT
Min | Max Min |  Max

Program Memory
1/tcLel 1 Oscillator frequency: Speed Versions

SC80C31B/SCBOCS1B B 0.5 12 MHz

SC80C31B/SCBOCS18 C 35 12 MHz |-

SC80C31B8/SCBOCS1B G 3.5 16 MHz
L HLL 1 ALE pulse width . 127 e e —40 ns
taviy 1 Address valid to ALE low 28 tor o1 -55 ns
fiax 1 Address hold after ALE low 48 teLeL 35 ns
[ 1 ALE low to valid Instruction In 234 41 c1=100| ns
t el 1 ALE low to PSEN low 43 toLeL-40 ns
P PH 1 PSEN pulse width 205 3tci | -45 ns
tpLiv 1 PSEN low to valid instruction in 145 3tgyc)~105| ns
tpxix 1 Input instruction hold after PSEN 0 0 ns
tpxiz 1 Input Instruction float after PSEN 59 tcroL-25 ns
taviy 1 Address to valid instruction in 312 5ic1c1-105] ns
tpLAZ 1 PSEN low to address float 10 10 ns
Data Memory
181 AH 2,3 | RD pulse width 400 6ty oL =100 ns
twiwn |~ 2. 3. | WR pulse width 400 6tc oy —~100 ns
taLpy 2,3 [ RD low to valid data in ’ 252 . Stc g1 -165| ns
taHDX 2, 3 | Data hold aiter RD 0 0 ns
‘tRuDZ 2, 3 | Data float after RD 97 2tg1c1-70 | ns
[ 2,3 | ALE low to valid data in 517 Btolc1-150 | ns
tAVDY 2, 3 | Address to valid data in 585 911 -165] ns
tLwt 2,3 | ALE low to RD or WR low 200 300 | 3toro-50 | 3tgretso | ns
taywi 2,3 | Address valid to WR low or RD low 203 4te; ¢ -130 ns
tavwx 2, 3 | Data valid fo WR transition 23 ter e -60 ns
twHAX 2,3 | Data hold after WR 33 tcrcL~50 ns
taLaz 2.3 | RD low to address float 0 0 ns
twiiy | 2.3 | RDor WA high to ALE high 43 123 | tojc=40 | to1 ¢ +40 | ns
External Clock
tcHeX 5 High time 20 20 ns
tcLex 5 Low time 20 20 ns
tcicH 5 Rise time 20 20 ns
1cHCL 5 Fall time 20 20 ns
Shift Register
txLxL 4 Serial port clock cycle time 1.0 12lciet ps
tovxH 4 Qutput data setup to clock rising edge 700 10tc o -133 ns
txHOX 4 Qutput data hold alter clock tising edge 50 2 e =117 ns
txHDX 4 Input data hold after clock rising edge 0 0 ns
txHDV 4 Clock rising edge to input data valid 700 10tci o -133} ns

NOTES:

1. Parameters are valid over operating temperatlure range unless otherwise specified.

2. Load capacitance tor port 0, ALE, and PSEN = 100pF, load capacitance for all other oulputs = BOpF.

EXPLANATION OF THE AC SYMBOLS P- PSEN

Each timing symbo! has five characters. The first character is  Q - Qutput data
always ‘t' (=~ time). The other characters, depending on their R - RD signal

positions, indicate the name of a signal or the logical status of t -~ Time

that signal. The designations are: V - Valid
A - Address W - WH signal
C - Clock

D - input data Z - Float
H - Logic level high

! - Instrebtion {program memory contents)
L - Logic leve! low, or ALE

X - No longer a valid logic level

Examples: tayy = Time for address valid to ALE low.

t pL = Time for ALE low to PSEN low.



CMOS Single-Chip 8-Bit Microcontroller

SC80C31B/SC80C51B

PIN DESCRIPTION

PIN NO.
MNEMONIC Lces | TYPE NAME AND FUNCTION
DIP .
QFP
Vss 20 22 | Ground: OV reference.
23 { Ground: OV refetence. (QFP only)

Vee 40 44 | Power Supply: This is the power supply voltage for normal, idle, and power-down op-
eration,

P0.0-P0.7 |39-32{43-36| 1/0 {Port 0: Port O is an open-drain, bidirectional 1/0 port. Port 0 pins that have 1s written
to them float and can be used as high-impedance inputs. Port 0 is also the multiplexed
low-order address and data bus during accesses to external program and data mem-
ory. In this application, it uses strong internal puliups when emitting 1s. Port 0 also
outputs the code bytes during program verification in the SC80C318/SC80CS1B. Ex-
ternal pull-ups are required during program vetification.

P1.0-P1.7 1-8 2-9 170 |[Port 1: Port 1 is an 8-bit bidirectional I/0 port with internal pullups. Port 1 pins that
have 1s written to them are pulled high by the internal pullups and can be used as
inputs. As inputs, port 1 pins that are externally pulled low will source current becayse
of the internal pullups. (See DC Eiectrica! Characteristics: I)). Port 1 also receives the

. fow-order address byte during program memory verification.
P2.0-P2:7 | 21-28124-31} 1/0 |Port 2: Port 2 is an B-bit bidirectional 1/0 port with internal pullups. Port 2 pins that
s have 1s written to them are pulled high by the internal pullups and can be used as
‘ 2 inputs. As inputs, port 2 pins that are externally being pulled low will source current
because of the internal pullups. (See DC Electrical Characteristics: 1) ). Port 2 emits the
high-order address byte during: fetches from external program memory and during
accesses to external data memory thal use 16-bit addresses (MOVX @DPTR). In this
application, it uses strong internal pullups when emitting 1s. During accesses to exter-
nal data memory that use 8-bit addresses (MOVX @RI}, port 2 emits the contents of the
P2 special function register.
P3.0-P3.7 | 10-17| 11, 170 |Port 3: Port 3 is an 8-bit bidirectional 1/0 port with internal pullups. Port 3 pins that
13-19 have 1s written to them are pulled high by the internal pullups and can be used as
inputs. As inputs, port 3 pins that are exlernally being pulled low will source current
because of the pull-ups. (See DC Electrical Characteristics: I ). Port 3 also serves the
special features of the SCBOC51 family, as listed below:
10 1 1 RxD (P3.0): Serial input port
11 13 O | TxD (P3.1): Serial output port
12 14 1 |INTO (P3.2): External interrupt
13 15 I INT1 (P3.3): External interrupt
14 16 I T0 {P3.4): Timer 0 external input
15 17 t | T4 {P3.5): Timer 1 external input
16 18 O |WR (P3.6): External data memory write strobe
17 19 O | RD (P3.7): External data memory read strobe

RST 9 10 1 Reset: A high on this pin for two machine cycles while the oscillator is running, resets
the device. An internal diffused resistor to' Vgg permits 8 power—on reset using only an
external capacitor to Veg.

ALE 30 33 1/0 |Address Latch Enable: Output pulse for lalching the low byte of the address during an
access to external memory. In normal cperation, ALE is emitted at a constant rate of
1/6 the oscillator frequency, and can be used for external timing or clocking. Note that
one ALE pulse Is skipped durlng each access to external data memory,

PSEN 29 32 O |Program Store Enable: The read strobe to external program memory, When the SC80~
C31B/SC80C51B is executing code from external program memory, PSEN Is activated
twice each machine cycle, except that two PSEN activations are skipped during each
access to external data memory. PSEN is not activated during fetches from internal

_ program merhory.

EA 31 35 | |External Access Enable: EA must be externally held low to enable the device to fetch
code from external program memory locations D000H and OFFFH. If EA is heid high, the
device executes from internal program memory unless the program counter contains an
address grealer than OFIFH,

XTA}1 19 21 | Crystal 1: Input to the inverting oscillator amplifier and input to the internal clock gen-
erator circuits.

XTAL2 18 20 O | Crystal 2: Output from the inverling oscillator amplifier.




CMOS Single-Chip 8-Bit Microcontroller SC80C31B/SCB0CS51B

ABSOLUTE MAXIMUM RATINGS?. 2.3

PARAMETER RATING UNIT
Storage temperature range -65 to +150 °C
Voltage on any other pin to Vgg -0.5t0 + 6.5 A

Power dissipation (based on package heat transfer 1.5

limitations, not device power consumption)

N

1.

OTES:
Stresses above those fisted under Absolute Maximum Ratings may cause permanent damage 1o the device. This is a stress rating only and
functional operation of the device at these or any conditions other than those described in the AC and DC Electrical Characteristics sec-
tion of this specification Is not implied.
This product Includes circuitry specifically designed for the protection of its internal devices from the damaging etfects of excessive static
charge. Nonetheless, it is suggested that conventiona! precautions be taken to avoid applying vollages greater than the raled maxima.
Paramelers are valid over operating temperature range unless otherwise specified, All voltages are with respect to Vgs unless olherwise
noted.

DC ELECTRICAL CHARACTERISTICS Tp = 0°C to +70°C or Ty = -40°C to +85°C, Voo = 5V 220%, Vgg ~ OV

Symbol Parameter Test Conditions Limite Unit
Min Typicalt Max
viL Input low voltage, except EA -0.5 0.2Vee-0.1f V-
ViLt Input low voltage to EA N 0 0.2Vee-0.3| V
Viy tnput high voltage, except XTALt, RST 0.2Vec+.9 Vee+0.5 v
ViHt input high valtage, XTAL1, RST 0.7Vee Vec+0.5 \
VoL Output low voltage, ports 1, 2, 3 loL = 1.6mA? 0.45 v
*Voui Output low voltage, port 0, ALE, PSEN o = 3.2mA? 0.45 v
VoH Output high voltage, ports 1, 2, 3 Veg = 5V210%,
lon = ~60pA 2.4 v
loH = =25pA 0.75Vee v
lon = ~10pA 0.8Vce
VoH1 Output high voltage (port 0 in external bus Vee = 5V210%,
mode, ALE, PSEN)3 lon = —800pA 2.4 v
loH = =300pA 0.75Vge \
1oH = -80pA 0.9Vce v
hy Logical 0 Input cutrent, ports 1, 2, 3 Vin = 0.45V R =50 - pA
L Logical 1-10-0 transition current, ports 1, 2, 3 See note 4 ~650 HA
Iy Input leakage current, port 0 Vin= Vi or Viy *+10 pA
lce Power supply current: See note 6
Active mode @ 12MHz5 11.5 25 mA
idle mode @ 12MHzS 1.3 4 mA
Power down mode 3 50 pA
RpsT Internal reset pulidown resistor 50 300 kQ
Cio Pin capacitance . 10 pF

NOTES:

1
2

Typical ratings are based on a limited number of samples taken from sarly manufacturing lots and are not guaraniesd. The values listed are
et room temperature, 5V.

Capacitive loading on ports 0 and 2 may cause spurious noise 1o be superimposed on the VOLs of ALE and ports 1 and 3. The noiss is due
to external bus capacitance discharging into the port 0 and port 2 pins when these pins make 1-10-0 transitions during bus operations.
In the worst cases (capacitive loading > 100pF), the noise pulse on the ALE pin may exceed 0.8V. In such cases, It may be desirable to
qQualify ALE with a Schmitt Trigger, or use an address latch with a Schmitt Trigger STROBE input.

Capacitive loading on ports 0 and 2 may cause the VOH on ALE and to momentarily fall below the 0.9VCC speclficstion when the
address bits ere stabilizing.

Pins of ports 1, 2, and 3 source a transition current when they are being externally driven from 1 to 0. The transition currant reaches its
maximum value when V|N Is approximately 2V.

ICCMAX at other frequencies is given by:

Active mode: ICCMAX = 094 X FREQ + 13.71

Idle moge:  ICCMAX = 0.14 X FREQ + 2.31

where FREQ Is the external oscillator frequency in MHz. ICCMAX is given in mA. See Figure 8.

See Figures 9 through 12 for ICC test conditions.
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ADCO0805 8-Bit uP Compatib

General Description

ADCO0805 are CMOS 8-bit successive approximation A/D

signed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE® output latches di-

locations or I/0 ports to the microprocessor and no inter-
facing logic is needed,

Differential analog voltagse inputs allow increasing the com-

voitage value. In addition, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage
span {o the full 8 bits of resolution.

rectly driving the data bus. These A/Ds appear like memory

ADC0801, ADC0802, ADC0803, ADC0804,

le A/D Converters

The ADCO0B01, ADCO0802, ADCO0803, ADC0804 and ® Ditferential analog voltage inputs

& Logic inputs and outputs meet both MOS and TTL volt-

converlers that use a differential potentiometric ladder— age level specifications
similar to the 256R products. These converters are de-  m Works with 2.5V (LM336) voltage refersnce

B On-chip clock generator

® OV to 5V analog input voltage range with single 5V
supply

® No 2ero adjust required

8 0.3" standard width 20-pin DIP package

mon-mode rejection and offsetiing the dnalog zero input ® 20-pin moided chip carrier or small outline package

u Operales ratiometrically or with § Vpg, 2.5 Vpg, or ana-
log span adjusted voltage reference

Key Specifications
Features ® Resolution 8 bits
m Compatible with 8080 uP derivatives—no interfacing ® Total el 141SB, +% LSB and +11S8
! logic'needed - sccess Jime - 135 ns = Conversion time 100 ps
® Easy interface to all microprocessors, or operates
' “stand alone”
Typical Applications
W
R i
> 0 vee}
-] 8 1]
P ™ Ay A rm'_'j l I '37 TRANSDUCER
4—-——-;"0 it} Fo ™ [ | o0 nesorumion
< oe? b OVER ANY DEISIRED
ez e )2 ¢ gy e
»PROCESSOR s < 13 s ,>ﬂl" wrois SEE SECTION AL
< LU P Vial-!
< B 1on acnc LA
¢ Y dos 1 sanan 1
< (L1 Vaps —O st stcTion = =
< Lk o [:211] L
224 77 TL/H/5871-1
8080 IMeglva Error Speclficstion (Inciudes Full-Scale,
Zero Error, and Non-Linearlty)
b 5
Part SF:L Vrer/2=2.500 Vpc | VRer/2=No Connection
L] SE———o Number (No Adjustments) (No Adjustments)
. Adjusted
W P9 " ADCOB01 | +1,LSB
LR
e jo¢—— 7T ADC0802 +1,LSB
: ADCO0803| £, LSB
DATA
ADC0B04 +1LS8B
ADCO0805 +1LSB

‘ TL/H/E571-0




Absolute Maximum Ratings (Notes 182)

i Military/Aerospace specified devices are required,
contact the Natlonal Semilconductor Sales Office/

Storage Temperature Range

-65'Cto +150°C

Package Dissipation at Ta=25'C 875 mwW
Distributors for avallability and specifications. ESD Susceptibility (Note 10) 800V
Supply Voltage (Vi) (Note 3) 8.5V
Vollage Ing Ratings (Notes 182
Logic Control Inputs —03Vto +18V Operat g t gs (Note T) <Tas<T
AtOther Input and Outputs -0.3Vt0 (Voo + 0.3V) Te”\“ggg:g;j :;&99 s NS AT
by {Sodering, 10 seconds) c ADCOB01/02/03/04LCJ 4 C<Ta< +85°C
al-In-Line Package (plastic) 260° A .
Dual-In-Line Package (ceramic) 300°C :gggggl(%%os’ O5LCN - 4?82?2 I gg.g
A
Surface Mount Package . ADCOB02/03/04LCY 0°C<TAS+70°C
Vapor Phase (60 seconds) 215°C ADC0B02/03/04LCWM 0°C<TA<+70°C
Infrared (15 seconds) 220°C Range of Voo 4.5Vpct0 6.3 Vpg

Electrical Characteristics
The following specifications apply for Vec=5 Voo, Tmin< TAS Thax &nd fe k=640 kHz unless otherwise speclfied.

Parameter Condltions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. 1, LSB
(See Section 2.5.2) 4
ADC0B02: Total Unadjusted Error (Note 8) VRer/2=2.500 Vpo L LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Ad). ey LSB
(Ses Section 2.5.2) *
ADC0804: Total Unadjusted Error (Note B) VRee/2=2.500 Vpg <31 LsB
ADC0805: Totsl Unadjusted Error (Note 8) Vrer/2-No Connection +1 LSB
VRer/2 Input Resistance (Pin9) , ADC0801/02/03/05 2.5 8.0 kQl
ADCOBD4 (Note 9) 0.75 1.1 k0
Analog Input Voitage Range (Note 4) V(+) or V(=) Gnd-0.05 Ve +0.05 Vpc
DC Common-Mode Error Over Analog input Voltage F 7% ESA Lse
Range
Power Supply Sensitivity Vec=5Vpe 2 10% Over + Vs % LS8
Aliowed Vin(+) and Vin(—)
Voltage Range (Nots 4)
AC Electrical Characteristics
The following specifications apply for Ve =5 Vpe and Ta=25"C unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Units
Te Conversion Time fcLk =640 kHz (Note 6) 103 114 ps
Tc Conversion Time (Note 5, 6) 66 73 1ok
fork Clock Frequency Ve =5V, (Note 5) 100, 640 1460 kHz
Clock Duty Cycle (Note 5) 40 60 %
CR Conversion Rate in Free-Running INTH tied to WH with 8770 9708 conv/s
Mode T8 =0 Vpg, fox= 640 kHz
twiwR)L Width of WH Input (Start Pulse Width) CS=0Vpg (Note 7) 100 ns
tacc Access Time (Delay from Faliing Cy=100pF 135 200 ns
Edge of RD to Outpyt Data Valid)
414, toH TRI-STATE Control {Delay CyL=10pF, R =10k 125 200 ns
from Rising Edge of RD to (See TRI-STATE Test
Hi-Z State) Circuits)
twi. tRi Delay from Falling Edge 300 450 ns
of WH or RD to Reset of INTH
Cin Input Capacitance of Logic 5 75 pF
Contro! Inputs
Cour TRI-STATE Output - 5 75 pF
Capacitance (Data Butfers)
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmit! trigger circuit and is therefore specified separately]
Vin (1 Logical “1” Input Voltage Vee=5.25 Vpg 2.0 15 Voe
(Except Pin 4 CLKIN)




AC Electrical Characteristics (continveq)
The following specifications apply for Vg = 5Vpc and Ty < Ta < Tax, unless otherwise specified.

Symbol | Parameter ] Conditions | Min I Typ ] Max l Units

CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separatsly]

VN (0) Logical "0" Input Voltage Voo=4.75Vpe 0.8 Voc
(Except Pin 4 CLK IN) .

Iin (1) Logical “1" Input Current ViN=5Vpg 0.005 1 rApc
{All Inputs)

N (0) Logical “0" Input Current Vin=0Vpge -1 —-0.005 #Apc
(All Inputs)

CLOCK IN AND CLOCK R

Vi+ CLKIN (Pin 4) Positive Going 2.7 3.1 3.5 Voe
Threshold Voltage

Vy— CLK IN (Pin 4) Negative 1.5 1.8 2.1 Vpe
Going Threshold Voltage

VH CLK IN (Pjn 4) Hysteresis 0.6 1.3 2.0 Voc *
(V1+)-(V1-)

Vour (0) Logical “0" CLK R Output lo=360 pA 0.4 Vpc
Voltage Vec=4.75 Vpg

Vout (1) Logical “1” CLK R Output lo= —360 pA 2.4 Voc
Voltage Vee=4.75Vpo

DATA OUTPUTS AND INTR

Vout-(0) -| -Logical *0" Output Voltage
Data Outputs” lour=1.6 MA, Vec=4.75 Vpe 0.4 Vo
INTR Output lour=1.0mA, Voo =4.75 Vpg 0.4 Voc

Vout (1) Logical “1" Output Voltage lo= —360 uA, Vo =4.75 Vpg 2.4 Voe

Vourt (1) Logical “1" Output Voltage lo=—10 pA, Voo =4.75 Vp 45 Voc

lout TRI-STATE Disabled Output Vour=0Vpe ~ rADC
Leakage (All Data Buffers) Voutr=5Vpc 3 pApc

IsOURCE Vour Shortto Gnd, To=25°C 45 6 mApg

Isink Vout Shortto Veg, Ta=25'C 9.0 16 mApc

POWER SUPPLY

lcc Supply Current (includes foLk = 640 kHz,
Ladder Current) VRep/2=NC, To=25'C

and TS =5v .

ADC0801/02/03/04LCJ/05 1.1 1.8 mA
ADCOB04LCN/LCV/LCWM 1.8 25 mA

Note 1: Absolule Maximum Ratings indicate fimits beyond which damage to the device may occur. DC snd AC electrical specifications do not apply when opersting

the device beyond its specified operating conditions.

Note 2: All voltages are measured with respect to Gnd, unless otherwise speciiied. The separate A Gnd point should alwsys be wired 1o the D Gnd.

Note 3: A zener dicde exisly, Internally, from Ve 1o Gnd and hes & typical breakdown vollage of 7 Vpe,

Note &: For Vin{—)2 Vi +) the digital output code will be 0000 0000. Two on-chip diodes are tied to each analog input (see block diagram) which will forward
conduct for analog input voltages one diode drop below ground or one diode drop greater than the Ve supply. Be careful, during testing at low Vg levels (4.5V),
a3 high leve! anatog Inputs (5V) can cause this input diode 1o conduct— pecially at el d lemp , &nd cause errors for analog inputs near full-scals. The
spec sliows 50 mV forward bias of either diode. This means that gs long as the analog Viy does not excosd the supply voltage by more than 50 mV, the output
code will be comect. To echieve an sbsolute 0 Vpc 10 5 Ve input voltage range will therefore require a minimum supply voltage of 4.950 Vpc over temporature
variations, initial tolerance and loading. .

Hote §: Accuracy is guaranteed st ok = 640 kHz. At higher clock frequencies accuracy can degrade. For lower clock frequencies, the duty cycle limits can be
extended 80 long as the minimum clock high time intervel or minimum clock low time interval Is no tess than 275 ns,

Hote &: With an esynchronous start pulse, up 10 8 clock periods may be required belore the intemal clock phases are proper to start the conversion process. The
start request Is inlernally latched, see Figurs 2 and section 2.0,

Note 7: The TS Input Is assumed to bracket the WH strobe input and therefors timing Is dependent on the W pulse width. An arbitrarily wide pulse width wilt hoid
the converter in a reset mode and the slart of conversion Is initialed by the low to high transition of the WH pulse (ses timing diagrams).

Note 8: None of these A/Ds requires a zero adjust (see section 2.5.1). To oblain 2er0 code a1 other analog input voltages see section 2.5 and Figure 5,

Note 8: The Vrpr/2 pin ls the center point of a two resistor divider connected from Vee to ground. Each resistor Is 2.2k, except for the ADCOB04LCY where each
rekistor is 16%. Total ladder input resistance is the sum of the two squa! resistors.

Note 10: Human body modet, 100 pF discharged through a 1.5 kN resistor.
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DM548240/DM748246, DM54S241/DM74S241,
DM545244/DM74S244 Octal TRI-STATE®
Buffers/Line Drivers/Line Receivers

General Description

These buffers/line drivers are designed to improve boththe  m Typical loy, (sink current)

performance and PC board density of TRI-STATE butfers/ 545 48 mA

drivers employed as memory-address drivers, clock drivers, 748 64 mA

and bus-oriented transmitters/receivers. Featuring 400 mV g Typical lon (source current)

of hysteresis at each low current PNP dafa line input, they 545 —12 mA

provide improved noise rejection and high fanout outputs, 74S —-15mA

and can be used to'drive terminated lines down to 1339). u Typical propagation delay times
Inverting 4.5 ns

Features Noninverting 6 ns

® TRI-STATE outputs drive bus lines directly ® Typical enable/disable times 8 ns

® PNP inputs reduce DC loading on bus lines B Typical power dissipation (enabled)

® Hysteresis at inputs improves noise margins Inverting 450 mw

Noninverting 538 mwW

Connection Diagrams
Dual-in-Line Package Dual-In-Line Package

Veo 26 111 2A0 W2 283 (Y3 282 fva4 2m1 Vee 26 Y1 206 1v2 2A3 W3 282 1ve 241
fzo fro 1o [u7 Jie J1s [sa Ji3 sz e lzo Jio {18 |17 |16 J1s 1 13 fr2 s

Y| Tl
ATATELS ATACEA

IR EREEL s [s Jr Je o o

|1 Iz 3 Je s T |7 [o e Jro
15w 82,0 W g WAR T 16 141 2Y4 1A2 2Y3 A3 2Y2 1A4 2Yt GND
il TUF/6478-2
Order Number DM545240J, =
DM74S240WM or DM745240N Order N“g‘h:;zsg':fasz“"
See NS Package Number °y
J20A, M14B or N20A See NS Package Number
J20A or N20A

Dual-In-Line Package
Ve 26 1YY 244 1z 243 w3 242 1va 241
f2o Jio Jis |17 Jre |15 fua i3 b2 |

QdhdR
L

VAP

]‘]z 3 s sls’llasw
16 1A1 2v4 1AZ 2Y3 1A3 2Y2 A4 2Y1 GND

A\Y

TLIF/6478-3
Order Number DM545244J,
DM74S244WM or DM745244N
See NS Package Number
J20A, M14B or N20A




Recommeénded Operating Conditions

Symbol Paramster DMS4S DM74s Unlts
Min Typ Max Min Typ Max
Veo Supply Voltage 4.5 5 55 475 5 5.5 N
Vin High Level Input Voltage 2 2 v
\ Low Level Input Voltage 0.8 0.8 v
loH High Leve! Output Current -12 -15 mA
fot Low Level Output Current 48 64 mA .
Ta Free Alr Operating Temperature —55 125 o] 70 ¢ ]
i3
r4
Electrical Characteristics over recommended opersting free-air temperature range {unless otherwise noted) ':
Symbol Parameter Conditions Min Typ Max | Unls
(Note 1) .
Vi Input Clamp Voltage Vee = Min, i = —18mA = -1.2 v
Hys . | Hysteresis (Vg4 = V1_) Vee = Min 0.2 0.4 V.
VoH High Level Output Voltage | Vo = 4.75V, Vi = 2V P
ViL = 0.8V, lopy = —1mA - 1N &* : :
]
{
Vg = Min, Viy = 2V Iy’
Vi = 0.8V, Igy = —3mA 24 ¥ Yy
| x
Voo = Min, Vi = 2V 2 -
ViL = 0.5V, lon = Max !
Vou Low Leve! Output Voltage Veg = Min oL = Max DM54 0.55 ] v
ViL = 0.8V, Viyy = 2V DM74 oss |t
loZh OfH-State Output Current, Veg = Max | Vo= 24V 50 A
High Leve! Voltage Applied Vi = 0.8V ;
lozL Ofi-State Output Current, Vi = 2V Vo = 0.5V -50 '- A
Low Level Voltage Applied
I Input Current at Maximum Voo = Max Vi = 5.5V 1 mh
Input Voltage
[ High Leve! Input Current Vo = Max Vi= 2.7V 50 wA
W Low Level Input Current Vo= Mex  Vy= 05V Any A ~400 | ph
Any G -2 mA




Electrical Charactetistics

over recommended operating free-air temperature range (uniess otherwise noted) (Continued)

$ymbol Parameter Conditions Min (Nz¥:1) Max | Unlts
s Short Circuit Output Current | Veg = Max (Note 2) -50 -225 ) mA
© ‘Supply Outputs DM545240 80 123
Current High DM745240 80 135
DM548241, 244 85 147
DM74S5241, 244 95 160
Outputs DM54S240 100 145
Low DM745240 10 | 180 |
. DM545241, 244 120 170
DM74S5241, 244 120 180
Outputs DM545240 100 145
Cisabied DM745240 100 | 150
DM545241, 244 120 170
£ » DM748241, 244 120 180
Hote 1: ANl typical valuves are at Vec = 5V. T = 25°C.
Nots 2 Not more than one output should be shorted st a time and duration should not exceed one second.
Swltchlng Characteristics Voo = 5V, Ta = 25°C (See Section 1 for Test Waveforms and Output Load)
Symbol Parameter Conditions Min Max Units
Y1 Propagation Delay Time CL = 45pF DM54/748240 2 ne
Low to High Level Output Ry = 9(?0 DM54/745241, 244 2 8
o Propagation Delay Time Cp = 45pF DM54/7458240 2 ns
High to Low Leve! Output Ry = 900 DM54/745241, 244 2 o
b Output Enable Time to Cp = 45pF DM54/74S5240 3 15 ns
CogLevel €0 DM54/745241, 244 3 15
Qutput Enable Time to Cy = 45pF DM54/745240 2 10 ns
e fe R0 DM54/745241, 244 3 12
bz Output Disable Time Cp = 5pF DM54/745240 4 15 ns
trom LOWLBgl Ry = 800 DM54/745241, 244 2 15
tpHz Output Disable Time Cp =5pF DM54/745240 2 ns
from High Level Ry = 90N DM54/745241, 244 2
eLH Propagation Delay Time Cp = 150pF DM54/748240 3 10
Low to High Level Output R = 900 DM54/745241, 244 4 12 ns
PHL Propagation Delay Time C_ = 150 pF DM54/745240 3 10 ne
High to Low Levet Output R = 80N DM54/745241, 244 4 12
2L Output Enable Time to Cp = 150 pF DM54/74S240 6 21 ns
Low Level AL = %00 DMS54/74S241, 244 6 21
tezH Qutput Enable Time to Cp = 150 pF DM54/745240 4 12 ns
4 High Level AL = %00 DM54/745241, 244 4 15




MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

- [ ]
6-Pin DIP Optoisolators MOC3042
Triac Driver Output MOC3043
These devices consist of gallium arsenide infrared emitting diodes optically coupled to
# monolithic silicon detector performing the function of a Zero Voltage Crossing bilateral 6-PIN DIP
triac driver. ) . o . . . OPTOISOLATORS
They are designed for use with 8 triac in the interface of logic systems to equipment YRIAC DRIVER OUTPUT
powered from 240 Vac lines, such as solid-state relays, industriel controls, motors, sole- 400 VOLTS
noids and consumer appliances, etc.
® Simplifies Logic Control of 240 Vac Power
® Zero Voltage Crossing
® High Breakdown Voltage: VoM = 400 V Min
® High Isolation Voltage: Vigp = 7500 V Guarantesd
o Small, Economical, 6-Pin DIP Package
® dv/dt of 2000 Vius Typ, 1000 V/us Guaranteed
® UL Recognized, File No. E54315 Q) 6
® VDE spproved per standard 0883/6.80 (Certificate number 41853), with additional
approva! to DIN 1EC380/VDEQB06, IEC435/VDE0BOS, IEC65/VDEDBE0, VDEO110b, !
covering all other standards with equal or less stringent requirements, including “;
1EC204/VDEO113, VDE0160, VDEDS832, VDE0833, etc. CASE 730A-02
@ Special lead form available (add suffix “T" to part number} which satisfies VDE0883/ PLASTIC
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.. -
® Various lead form optiohs available.Consult “Optoisolator Lead Form Options™ data
sheet for details. COUPLER SCHREMATIC
MAXIMUM RATINGS (TA = 25°C unless otherwise noted)
L Rating ] Symbol J Value ] Unit ]
INFRARED EMITTING DIODE
Reverse Voltage VR [ Volts 1 [
Forward Current — Continuous IF 60 mA Sa
N\
Total Power Dissipstion @ Tp = 25°C Pp 120 mwW 2 Os
Negligible Powaer in Output Driver
Derate above 25°C 141 mwWrC 3 0l cabssms ‘
OUTPUT DRIVER CACUT
Off-State Output Terminal Voltage VDARM 400 Volts
Peak Repetitive Surge Current ITsm 1 A
(PW = 100 us, 120 pps) 3
Total Power Dissipation @ TA = 25°C Pp 150 mw 1. ANODE
e X 1 ~ -
Derate above 25°C 1.76 mwrC 2 CATHODE
TOTAL DEVICE INC
Isolation Surge Voltage (1) Viso 7500 Vac ; ;‘G:;;::;mn
| i .
(Peak ac Voltage, 60 Hz, 1 Second Duration) DO NOT CONNECT
Total Power Dissipation @ Tp = 25°C Pp 250 mw 6 MAIN TERMINAL
Derate above 25°C 2.94 mwWrC
Junction Temperature Range Ty -40t0 +100 *c
Ambient Operating Temperature Aange TA ~401t0 +85 *C
Storage Tempersture Range Tng -40to +150 *C
Soldering Temparature {10 s) - 260 °C

{1} isolation surge voltsge, VigQ. is an irternal device dielectiric breakdown rating.
For this test, Pins | and 2 are common, and Pins 4, § and 6 are common.



MOC3041, MOC3042, MOC3043

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

[ Characteristic ] Symbol I Min I Typ l Max Unit
INPUT LED '
Reverse Leakage Current R -_ 0.05 100 pA
(VR = 6V}
Forward Voltage } VE —-_ 13 15 Volts
{If = 30 mA}
OUTPUT DETECTOR {if = 0 unless otherwise noted)
Leakage with LED OH, Either Direction IDRM1 -— 2 100 nA
(Rated VpRrM. Note 1}
Peak On-State Voltage, Either Direction VIM — 1.8 3 Volts
{Itm = 100 mA Peak)
Critical Rate of Rise of OH-State Voltage (Note 3) dvidt 1000 2000 —_ Vh';s
COUPLED
LED Trigger Current, Current Required to Latch Output FT mA
{Main Terminal Voltege = 3V, Note 2) MOC3041 —_ — 15
MOC3042 - o 10
MOC3043 - - 5
Holding Current, Either Direction Iy — 100 — nA
Isolation Voltage {f = 60 Hz,t = 1 sec) Viso 7500 - -_ Vac(pk}
ZERO CROSSING
tnhibit Voltage~ Vi - 5 20 Volts
{lg = Rated Ig7. MT1-MT2 Voltage above which device will
not trigger.) —
Leakage in Inhibited State IDRM2 - —_ 500 HA
(i = Rated IFT, Rated Vprm. OH State)

Notes: 1. Test voltage must be applied within dv/di rating.

2. All devices are guaranteed 1o trigger at an I value less than or equal to max IpT. Therefore, recommended operating If lies between max

IFT (15 mA lor MOC3041, 10 mA for MOC3042, 5 mA for MOC3043) and sbsolute max Ig (60 mA),
3. This is static dv/di. See Figure 7 for test circuit. Commutsting dv/dt is 8 function of the load-driving thyristor(s) only.




Triacs
Bidirectional Triode Thyristors °

... designed primarily for full-wave ac control applications, such ss light dimmers,
motor controls, heating controls and power supplies.

® Triggering Specified in Three Quadrants
® Blocking Voltage to 800 Volts

All Diffused and Glass Passivated Junctions for Greater Parameter Uniformity
and Stability

Small, Rugged, Thermowatt Construction for Low Thermal Resistance, High Heat
Dissipation and Durabitity

SC141
SC146 .

TRIACs
6 and 10 AMPERES RMS
200 thru 800 VOLTS

MT2 0_—HTO MT
[<]

CASE 221A-04

y = (TO-220AB)
% 2 STYLE 4
MAXIMUM RATINGS
Rating Symbol Vslue Unht
Peak Repetitive Off-State Voltage, Gate Open VDRM Volts
B 200
SC141 D 400
SC146 M 600
N 800
RMS On-State Current IT(RMS) Amps
{Tc = 80°C) SCi141 6
SC146 10
Peak Non-Repetitive Surge Current ITsm Amps
(One Full Cycle, 60 Hz) SC141 80
SCi46 120
Circuit Fusing Considerations 12 AZg
{t = 8.3 ms) SC141 26.5
SC146 60
Peak Gate Power (Pulse Width = 10 ps) PGM 10 Watts
Average Gate Power (Tg = +80°C, t = 8.3 ms) PG(AV) , 05 Watt
Peak Gate Current (Pulse Width = 10 us) IGM 3.5 Amps
Peak Gate Volage VGM 10 Volts
Operating Junction Temperature Range Ty -40to +125 ‘C
Storage Temperature Range Tsig ~40to +125 °C




SC141 ¢ SC146

THERMAL CHARACTERISTICS -

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Raic *CW
SC141 ' 2.2
SC146 1.5
ELECTRICAL CHARACTERISTICS (T¢ = +25°C, Either Polarity of MT2 to MT1 Voltage unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Peak Forward or Reverse Blocking Current IDRM: IRRM
{Rated VDRM of VRRM. gate open) Tc = 25°C — - 10 nA
Tc = +100°C — -_ 0.5 mA
Peak On-State Voltage VTIM Volts
(Pulse Width = 1 ms, Duty Cycle < 2%)
SC141 It = 8.5 A Peak . — — 1.83
. SC146 It = 14 A Peak — - 1.65
Critical Rate of Rise of Off-State Voltage dv/dt - 50 —_ Vius
{Vp = Rated VpRrM, Gate Open-Circuited,
Exponential Waveform Te = +100°C
Critical Rate-of-Rise of Commutating Off-State Voltage (1) dv/dt{c) Vius
(Ir(RMS) = Rated IT(RMS). VD = Rated VprM.
Gate Open-Circuited Tc = +80°C
SC141 Commutating di/dt = 3.2 A/ms 4 —_ -
SC146 Commutating di/dt = 5.4 A/ms 4 — -
DC Gate Trigger Current {Continuous dc) IgT mAdc
(Vp = 12 Vdc, Trigger Mode} ~
MT2(+), G(+); MT2{-), G(-}; R = 100 Ohms — — 50
MT2(+), G{-}); R_ = 50 Ohms — — 60
MT2(+), G{+); MT2(-), G(-); R = 50 Ohms Tc = -40°C —_ —_ 80
MT2(+), G{-); R = 25 Ohms Tc = -40°C - 1 ! 80
DC Gate Trigger Voltage (Continuous dc) > VGT Vdc
(VD = 12 Vdc, Trigger Mode)
MT2{+), G{+); MT2(-), G({-); R = 100 Ohms — . 2.5
MT2(+), G{-}; R = 50 Ohms — — 25
MT2({+), G{+); MT2(~), G{~): Ry = 50 Ohms Tc = ~40°C — — 35
MT2(+), G(-); R = 25 Ohms T = -40°C - — 35
(VD = Rated VpRrM: R = 1000 Ohms} All Polarities
Tc = +100°C 0.2 - —
Holding Current Iy mAdc
{(Vp = 24 Vde,'IT = 0.5 A)
{Pulse Width = 1 ms, Duty Cycld < 2%}
{Gate Trigger Source = 7 V, 20 Ohms) Tc = +25°C — - 50
Tc = ~40°C - - 100
Latching Current . . I mAdc
(Vp = 24 Vdc)
(Gate Trigger Source = 15V, 100 Ohms, Trigger Mode)
MT2(+), G{+); MT2{~}, G(-) - - 100
MT2(+), G(-) - - 200
MT2(+), G(+); MT2(~}, G(-} Tc = —40°C - — 200
MT2(+), G{~-) Tc = -40°C ’ — — 400
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DM54145/DM74145 BCD to Decimal Decoders/Drivers

General Description

These BCD-to-decimal decoders/drivers consist of eight in-
verters and ten, four-input NAND gates. The inverters are
connected in pairs to make BCD input data availabie for
decoding by the NAND gates. Full decoding of BCD input
logic ensures that all outputs remain off for all invalid (10-
15) binary input conditions. These decoders feature high-
performance, NPN output transistors designed for use as
Indicator/relay drivers, or as open-collector logic-cirguit driv-
ers. The high-breakdown output transistors are compatible
for interfacing with most MOS integrated circuits.

Features

R Full decoding of input logic

® 80 mA sink-current capability

m All outputs are off for invalid BCD input conditions

Connection Dlagram

Dual-In-Line Package
INPUTS OUTPUTS

vee A 8 [+ D

1 This ol laa fu ln |1o Io

EERAN

|1 lz 3 ll ls .Is 7 ]a

K 1 3 4 [ ¢ GND
OUTPUTS

TL/F/8544-13

Order Number DM54145J or DM74145N
See NS Package Number J16A or N16A

Function Table

No. inputs Outputs

D CBA[0O 1 2 3 4 56 7 8 8
0OIL L Lt LIt HHHHHHHMHMH
1L L LHHLHHHHHHHH
2 L LHLIHHULHHHHUHHKH
3|LLHHHHHULHHHHMHH
4 I LHLLIHHHHLHHHUHH
S |LHLHHHHHHLHHEHH
6 |LHHLIHHHHHHLHHH
7|LHHHHHHHHHUHLHH
8HLLLIHHHHHHHHTLMH
9 iH L LHHHHHHHHHHL
IlIHLHLIHHHHHHHHMHH
NJHLHHHHUHHHHUHUHHMH
VIHH LLHHHHHHHHIHH
AIHH L HIHHHHHHHHMHH
LIH HH LIHHHHHHHHHMH
I/ HHHHIHHHHHHHHHH
D

H = High Level (Off), L = Low Leve! {On)




Absolute Maximum Ratings (ote)

Specliications for Miiltary/Aerospace products are not
contained in this datasheet. Refer to the assoclated
rellabliity electrical test specifications document.

Supply Voltage v
Input Voltage 5.5V
Operating Free Air Temperature Range
DM54 —55'Cto +125°C
DM74 0°Cto +70°C

Storage Temperature Range —65°Cto +150°C

-

Tty woene w

Note: The “Absolute Maximum Ratings” are ¥hose valves
beyond which the safsty of the device cannot be guaran-,
fesd. The device should not be operated at thess limits. The
parametric values defined in the “Elsctrical Characteristics "
table are not gusranteed at the absolute maximum ratings.!
The “Recommended Operating Conditions" table will define'

the conditions for actual device operation,

Recommended Operating Conditions

9
-]

Symbol Parameter DM54145 DM74145 Units
Min Nom Max Min Nom Max !
Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 W
Vi High Level Input Voltags 2 2 Ty
Vi Low Level Input Voltage 0.8 0.8 v
Vox High Level Output Voltage 15 15 Sy
loL Low Level Output Current 20 20 mA
Ta Freé Air Operating Temperature -55 125 0 70 *C .

Electr ical Character istics overrecommended operating free air temperature range {unless otherwise noled) i

)

] - ) ' Typ '

. Symbol Parameter Conditions Min (Note 1) Max , Units
Vi Input Clamp Voltage Vee = Min, = —12mA -15 \J
lcex High Leve! Output Vee = Min, Vou = Max 250 | ,;—

Cutrent Vi = Max, Vig = Min h
VoL Low Level Output Vee = Min, lop = Max 04 H i
Voltage Vi = Min, Vj = Max ) i Y
loL = 80 mA :
Vee = Min 05 0.9 '
] Input Current @ Max Vee = Max, V) = 55v 1 mA
Input Voltage v
IH High Level Input Current Vee = Max, V; = 2.4v 40 pA
Iy Low Level Input Current Vee = Max, vy = 0.4V -1.6 mA
lec Supply Current Ve = Max DM54 43 62
Note 2) mA
( DM74 43 70 '

Switching Characteristics atVee = 5Vand Ty

= 25°C (See Section 1 for Test Waveforms and Output Load) i

Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time CL = 15pF 30 {
Low o High Level Output AL = 1000 il
toHL Propagation Delay Time 30 ‘
High to Low Level Qutput ns

Note 1: All typicals are at Vee = 5V, Ta = 25°C.
Note 2: Icc is measured with ali outputs open and all inputs grounded.

.
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